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ABSTRACT

If Iran acquires nuclear weapons, or merely the capacity to do so on short notice, will 

other regional states attempt to acquire them as well? If North Korea does not give up,

enlarges, or further weaponizes the modest nuclear arsenal it appears to have already 

acquired, will others follow suit? More broadly, is the conventional wisdom that 

“proliferation begets proliferation” correct? And if so, under what conditions is such 

“reactive proliferation” more or less likely, and therefore what tools might policymakers 

in Washington and elsewhere have to forestall further proliferation?

This dissertation examines these questions using both quantitative and qualitative 

approaches. Hazard analysis, a statistical method of examining risk over time and its 

relationship to various factors, is employed on a new dataset of the proliferation behavior 

of all states throughout the nuclear age. Quantitative findings are further explored 

qualitatively, via in-depth case studies of two states that both had very intense rivals 

proliferate, Pakistan and Egypt.

The analysis finds that states whose security rivals proliferate consequently 

experience modest increases in proliferation motivation. These modest increases are 

sufficient to push many over the low thresholds to exploring nuclear weapons options. 

But, sharply contra conventional wisdom, they are not sufficient to push most over the far 

higher thresholds to launching nuclear weapons programs or seeing such programs 

through to acquisition.
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Variation in reactive proliferation outcomes is explained in part by three sets of 

intervening variables. These also highlight conditions under which greater reactive 

proliferation can be expected and therefore levers policymakers in third party states may 

be able to employ to make reactive proliferation even less likely.

First, policymakers perceive nuclear weapons in rival hands as primarily defense 

dominant and status quo-reinforcing, although somewhat less so when exceptionally 

intense rivals proliferate. Second, because states derive only a modest proliferation 

impulse from rival proliferation, states facing lesser economic costs and technological 

challenges are more likely to reactively proliferate. Third, while some states have 

powerful allies that both resist their proliferation and can extend security guarantees to 

them, others are more independent and hence more likely to reactively proliferate.
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EPIGRAPH

First we got the bomb, and that was good,
‘Cause we love peace and motherhood.
Then Russia got the bomb, but that’s okay,
‘Cause the balance of power’s maintained that way.
Who’s next?

France got the bomb, but don’t you grieve,
‘Cause they’re on our side (I believe).
China got the bomb, but have no fears,
They can’t wipe us out for at least five years.
Who’s next?

Then Indonesia claimed that they
Were gonna get one any day.
South Africa wants two, that’s right:
One for the black and one for the white.
Who’s next?

Egypt’s gonna get one too,
Just to use on you know who.
So Israel’s getting tense.
Wants one in self defense.
“The Lord’s our shepherd,” says the psalm,
But just in case, we better get a bomb.
Who’s next?

Luxembourg is next to go,
And (who knows?) maybe Monaco.
We’ll try to stay serene and calm
When Alabama gets the bomb.
Who’s next?
Who’s next?
Who’s next?
Who’s next? 

- Tom Lehrer, “Who’s Next?” (1965)1

                                                
1 Tom Lehrer, “Who’s Next?” (lyrics) accessed June 23, 2010 at 
http://www.casualhacker.net/tom.lehrer/the_year.html#next.
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INTRODUCTION

If Iran acquires nuclear weapons or the capability to construct them on short 

notice, will other regional states attempt to acquire them as well? If North Korea does not 

give up, enlarges, or further weaponizes the modest nuclear arsenal it appears to have 

already obtained, will others follow suit? How likely is such reactive proliferation? Under 

what conditions is it more or less likely, and therefore what tools might policymakers in 

the United States and elsewhere have to forestall further proliferation?

Policymakers in Washington and elsewhere are exceptionally concerned about the 

potential for “reactive proliferation,” especially in response to Iran’s apparent pursuit of a 

nuclear weapons option or nuclear weapons. To cite just one of many similar examples, 

President Barack Obama told Al Arabiya in a 2009 interview that “[Iran’s] pursuit of a 

nuclear weapon…could potentially set off an arms race in the region.”2 And Director of 

Central Intelligence George Tenet famously told Congress in 2003 that, as a consequence 

of North Korea’s proliferation, “The desire for nuclear weapons is on the upsurge. 

Additional countries may decide to seek nuclear weapons as it becomes clear their 

neighbors and regional rivals are already doing so. The ‘domino theory’ of the 21st 

century may well be nuclear.”3

Reactive proliferation pessimism among policymakers is consistent with the 

views of many scholars and policy analysts, who are highly pessimistic about the 

potential for proliferation cascades, avalanches, chain reactions, or tipping points in the 

                                                
2 Barack Obama (transcript) “President Gives First Interview Since Taking Office to Arab TV; Obama 
Tells Al Arabiya Peace Talks Should Resume” January 27, 2009, accessed October 9, 2009 at 
http://www.alarabiya.net/articles/2009/01/27/65087.html#004.
3 Michael R. Gordon with Felicity Barringer, “Nuclear Standoff: North Korea Wants Arms and More Aid 
from U.S.” New York Times February 13, 2003.



2

Middle East, and to a lesser extent also in Asia.4 And widespread reactive proliferation 

pessimism in response to Iran is consistent with the more general conventional wisdom. 

As former U.S. Secretary of State George Shultz succinctly put it, “proliferation begets 

proliferation.”5 Or as prominent international relations scholar Robert Jervis has argued, 

labeling the dynamic both obvious and familiar, “…the danger of the spread of nuclear 

weapons as each country arms in response to its neighbor’s program is relatively 

straightforward: Pakistan’s desire to acquire nuclear weapons was in significant measure 

a response to India’s program; India’s was partly triggered by China’s; China’s program 

was in part a reaction to the nuclear weapons of the U.S. and the USSR; the latter’s 

program was accelerated by U.S. success.”6

                                                
4 See, for example, Graham Allison, “A Cascade of Nuclear Proliferation,” International Herald Tribune, 
December 17, 2004; Kofi Annan, “A More Secure World: The Future of the United Nations,” speech 
delivered at the Munich Conference on Security Policy, Munich, Germany, February 13, 2005; Kurt M. 
Campbell, Robert J. Einhorn, and Mitchell B. Reiss, eds., The Nuclear Tipping Point: Why States 
Reconsider Their Nuclear Choices (Washington, D.C.: Brookings Institution Press, 2004); Ashton B. 
Carter, Gordon Oehler, Michael Anastasios, Robert Monroe, Keith B. Payne, Robert Pfaltzgraff, William 
Schneider, and William Van Cleave, “Report on Discouraging a Cascade of Nuclear Weapons States” 
(Washington, D.C.: International Security Advisory Board, U.S. Department of State, October 19, 2007); 
Patrick Clawson, “Nuclear Proliferation in the Middle East: Who Is Next after Iran?” in Henry D. Sokolski, 
ed., Taming the Next Set of Strategic Weapons Threats (Carlisle, Pa.: Strategic Studies Institute, U.S. Army 
War College, 2006), pp. 27–39; James Clay Moltz, “Future Nuclear Proliferation Scenarios in Northeast 
Asia,” Nonproliferation Review, Vol. 13, No. 3 (November 2006), pp. 591–604, all cited in William C. 
Potter and Gaukhar Mukhatzhanova, “Divining Nuclear Intentions: A Review Essay” International 
Security Volume 33, Number 1 (Summer 2008), pp. 139-169. Potter and Mukhatzhanova take a more 
skeptical stance toward such reactive proliferation forecasts. Potter is editing a two-book project titled 
“Forecasting Proliferation,” forthcoming with Stanford University Press this fall, that wrestles with many 
of these issues, and to which this author is contributing a chapter.
5 George Shultz, “Preventing the Proliferation of Nuclear Weapons” Department of State Bulletin Volume 
84, Number 2093 (December 1984), p. 18.
6 Robert Jervis, System Effects: Complexity in Political and Social Life (Princeton: Princeton University 
Press, 1998), pp. 20-21. To be fair, Jervis does hedge his bets, as scholars are wont to do, through repeated 
use of variations on the word “partly.” His repeated qualifiers make it hard to argue with any single 
assertion he makes, even if the broader chain reaction dynamic he means to suggest may be exaggerated. 
And more recently Jervis has expressed less pessimism about potential reactive proliferation; see Jervis, 
“Or: How I Learned to Stop Worrying” review of John Mueller, Atomic Obsession: Nuclear Alarmism 
from Hiroshima to Al-Qaeda, National Interest November 1, 2009. A similar, more detailed depiction of 
proliferation as a “strategic chain reaction” is found in Scott D. Sagan, “Why Do States Build Nuclear 
Weapons? Three Models in Search of a Bomb” International Security Volume 21, Number 3 (Winter 1996-
1997), pp. 57-59. Sagan is sketches out this argument, which he identifies as the conventional wisdom, at 
some length. But he is skeptical about its adequacy in explaining the proliferation puzzle, suggesting that it 
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But although much policy and scholarly literature superficially addresses the 

issue, and despite the heightened interest in and crucial importance of these questions, 

they have received little sustained scholarly attention.7 The most in-depth work on the 

subject, by Lewis Dunn, William Overholt, and Herman Kahn, is more than thirty years 

old. Writing in the late 1970s, Dunn and his co-authors warned of “nuclear proliferation 

chains” and attempted to systematically explore the proliferation pressures, constraints, 

and proximate trigger events that might prompt them.8

                                                                                                                                                
overlooks crucial domestic political and international normative inputs. Finally, as Matthew Kroenig 
observes in a new book, “Further proliferation is probably the most widely-cited, negative strategic 
consequence of nuclear proliferation recognized by analysts and policymakers in power-projecting states.” 
(Power-projecting states are those capable of projecting conventional military force over a given state, and 
Kroenig argues, plausibly, that such states are consequently much more concerned about possible 
proliferation that would hamper their power-projecting ability than are non-power projecting states that 
have less to lose.) Matthew Kroenig, Exporting the Bomb: Statecraft and the Spread of Nuclear Weapons
(Ithaca, NY: Cornell University Press, 2010), p. 61 (draft manuscript citation).
7 The various articles cited above that focus on reactive proliferation are based more on conjecture than 
rigorous analysis; it is frequently asserted that proliferation is characterized by substantial reactive 
dynamics, but few attempts have been made to rigorously outline the conditions under which and 
mechanisms by which that occurs, and even fewer to examine in any depth whether actual proliferation 
dynamics comport with this prognosis.
8 Lewis A. Dunn and William H. Overholt, “The Next Phase in Nuclear Proliferation Research” in William 
H. Overholt, ed., Asia’s Nuclear Future (Boulder: Westview Press, 1977) and Dunn and Herman Kahn, 
Trends in Nuclear Proliferation, 1975–1995, Final Report to the U.S. Arms Control and Disarmament 
Agency (Washington, D.C.: Hudson Institute, May 15, 1976). In trying to assess the question of whether, 
how much, and under what conditions states proliferate in response to rival proliferation, I have not found 
the extant literature to shed much light. As noted above, the literature that directly engages this question 
consists primarily of warnings of possible or impending proliferation cascades and the like, and a few more 
skeptical assessments. Some more general scholarly literatures that should be relevant, including rich 
literatures on arms racing and action-reaction dynamics, the security dilemma, and spiral models, shed less 
light than I had expected when embarking on this project. These literatures are focused on definitions (e.g., 
What is an arms race? Is this even a meaningful analytic category?), typologies (e.g., States may arms race 
for the following ten, plausible reasons, with examples given for each), analysis of a few key cases (the 
German-British naval arms race that preceded World War I is endlessly discussed), and quantitative 
modeling to try to assess whether the U.S. and Soviet Union were in fact in an arms race during the Cold 
War (the analysis is resoundingly inconclusive). There appears to be a dearth of systematic scholarship on 
whether, how much, and under what conditions states arms race, and this study is intended as a step in that 
direction. Useful reviews of literatures on the causes and consequences or arms races are found in Barry 
Buzan and Eric Herring, The Arms Dynamic in World Politics (Boulder, Co: Lynne Rienner Publishers, 
1998) and Charles L. Glaser, “The Causes and Consequences of Arms Races” Annual Review of Political 
Science Number 3 (2000), pp. 251-76. For extended typologies, see Colin S. Gray, “The Arms Race 
Phenomenon” World Politics Volume 24, Number 1 (October 1971), pp. 39-79 and “The Urge to Compete: 
Rationates for Arms Racing” World Politics Volume 26, Number 2 (January 1974), pp. 207-233; changing 
his mind and later deciding that arms racing falls into the category of “pathetic fallacies,” comprising a 
“non-subject” alongside alchemy, astrology, and arms control, see “Arms Races and Other Pathetic 
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And despite the relative consensus in the policy and scholarly literatures—albeit 

based more on conjecture than thorough analysis—even a cursory historical examination 

suggests that reactive proliferation played a less central role than is widely surmised. 

Although the surmise may be tempting, skepticism about the magnitude of reactive 

proliferation does not automatically follow from the fact that, at least to date, relatively 

few states have acquired nuclear weapons, or that a somewhat larger but still very modest 

number have pursued them. The modest number of states that engaged in proliferation 

behavior throughout the nuclear age might have done so primarily in response to the 

proliferation behavior of others. In fact, this is precisely the superficially plausible story 

that is often told about proliferation.9

But cursory examination of a few cases does provide considerable grounds for 

skepticism about at least less nuanced reactive proliferation prognoses, which as noted 

above appear to be rather widespread. For example, China and Israel’s acquisitions of 

nuclear weapons in the mid-1960s are arguably most-likely cases for fomenting reactive 

proliferation, since both were in exceptionally intense rivalries with multiple 

antagonists.10 Government and non-governmental analysts warned of just such 

proliferation dangers, but in both cases they largely failed to materialize.11 Both Israeli 

                                                                                                                                                
Fallacies: A Case for Deconstruction” Review of International Studies Volume 22, Number 3 (July 1996), 
pp. 323-335. On quantitative arms race modeling, see L.F. Richardson, Arms and Insecurity (Pittsburgh, 
PA: Boxwood, 1960), which launched a substantial literature.
9 See the Jervis (1998) and Sagan (1996-1997) citations above.
10 On most-likely cases, see Harry Eckstein, “Case Studies in Political Science,” in Fred Greenstein and 
Nelson Polsby (eds.) Handbook of Political Science Volume 7 (Reading, MA: Addison-Wesley, 1975), 
cited in Alexander L. George and Andrew Bennett, Case Studies and Theory Development in the Social 
Sciences (Cambridge, MA: MIT Press, 2004).
11 On China, U.S. Undersecretary of State George Ball assessed that as a result of its 1964 test, Japan would 
be “under some pressure” to proliferate, there “was a fifty-fifty” chance India would do so, Pakistan would 
in turn follow suit, and Indonesia, Australia, South Korea, and Taiwan might all do likewise. Memcon, 
Couve de Murville, Charles Lucet, George Ball, and Charles Bohlen, December 2, 1964, record group (RG) 
59, lot 67D2, box 7, p. 2, United States National Archives, College Park, Maryland, cited in Francis J. 
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and Chinese proliferation provoked some proliferation in response, but in both cases the 

reaction was far more modest than many analysts and policymakers had feared.

And even taking conventional reactive proliferation pessimism at face value, 

puzzles remain. Anticipating the case studies that follow, Pakistan is widely assessed as 

the signal case of reactive proliferation. But if Pakistan proliferated primarily in response 

to India—itself debatable, as will be discussed in a subsequent chapter—then why did 

Egypt, which was in a remarkably similar situation, not proliferate in response to Israel? 

The two cases have striking similarities. Perhaps most importantly, the two countries had 

similar relationships with their proliferating rivals. Both fought and lost several wars, at 

approximately the same times, with the conventionally superior neighbor that pursued 

and eventually acquired nuclear weapons; Egypt in 1948, 1967, and 1973, Pakistan in 

1948, 1965, and 1971. The two countries became aware of their rival’s launch of efforts 

to obtain nuclear weapons around the same time, and in both cases before the 1968 

opening for signature and 1970 entry into force of the Nuclear Non-Proliferation Treaty; 

Egypt by the late 1950s and reinforced in the early 1960s, Pakistan beginning in the early 

1960s and intensifying in the middle of the decade. Egypt and Pakistan had access to 

similar financial and technological resources in the period they both contemplated 

whether to launch a nuclear weapons program in response to proliferation by their 

rivals.12 Both Egypt and Pakistan lacked formal defense pacts with nuclear-armed allies, 

                                                                                                                                                
Gavin, “Blasts from the Past: Proliferation Lessons from the 1960s” International Security Volume 29, 
Number 3 (Winter 2004-2005), pp. 105-106. On Israel, Matthew Kroenig suggests that President Kennedy 
and his senior advisors feared its proliferation would prompt the Soviet Union to station weapons on the 
territory of its Arab neighbors or provide them with sensitive nuclear assistance to further their own nuclear 
weapons programs. Kroenig (2010) p. 159 (manuscript citation).
12 Pakistan later, beginning in the early 1980s, received sensitive nuclear assistance from China, which 
appears to have contributed to its acquisition of nuclear weapons by the late 1980s. But this assistance did 
not play a role in its launch of a nuclear weapons program in the early 1970s, and Islamabad made 
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although both had more informal relationships with powerful benefactors that supplied 

them with conventional arms; Egypt with the Soviet Union, Pakistan with China. Both 

their proliferating adversaries had close relationships, including the provision of 

significant conventional military assistance, with a superpower; Israel with the United 

States, India with the Soviet Union. And both countries had claims to regional leadership; 

Egypt under Nasser sought to be the leader of the Arab states, Pakistan aspired to 

leadership in the Islamic world. So why were the outcomes apparently so different?13

The analysis that follows contradicts the simplistic conventional wisdom about 

reactive proliferation. I argue that proliferation by rivals makes states only modestly more 

motivated to proliferate themselves. This modest motivation is not sufficient to push most 

states over the high hurdles to launching nuclear weapons programs or seeing programs 

through to acquisition. But it is sufficient to prompt many states to engage in lower-level 

exploration of nuclear weapons options. (This appears to be precisely what states in the 

Middle East are currently doing in response to Iran’s apparent proliferation.)

Further, there are three conditions under which rival proliferation prompts a 

somewhat stronger response. Each of these has a probabilistic, rather than deterministic, 

relationship to proliferation; in other words, no factor guarantees that a state will or will 

not proliferate, but some factors make states more or less likely to do so. These factors 

both shed light on when greater or lesser reactive proliferation might be anticipated and 

                                                                                                                                                
considerable progress before obtaining Chinese assistance. These issues are discussed at greater length in a 
subsequent chapter focused on the Pakistani case.
13 For the impatient reader, I argue that the outcomes were in fact not so different. Both Pakistan and Egypt 
were modestly motivated to proliferate by rival proliferation, although in the face of an exceptionally 
intense rivalry, Pakistan was somewhat more strongly motivated. But the crucial difference between the 
cases is that Pakistan perceived a dire conventional security threat from India that it was incapable of 
countervailing with conventional weapons, and this motivated it to proliferate. Indian proliferation played 
an important secondary motivating as well as enabling role.
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identify levers other states may be able to use to make reactive proliferation even less 

likely.

First, while policymakers perceive nuclear weapons in rival hands as primarily 

defense dominant and status quo-reinforcing, proliferation by more intense rivals is 

somewhat more threatening. This suggests that third party engagement to ameliorate 

rivalries, where feasible, will reduce the likelihood of reactive proliferation. Second, 

because the proliferation motivation stemming from rival proliferation is modest, the 

trade-offs faced by states considering whether to reactively proliferate are important. 

States with greater economic and technological resources will face less acute trade-offs, 

and will be commensurately more likely to reactively proliferate. This suggests that third 

party efforts to constrain access to both dual-use and sensitive nuclear technology, and to 

monitor such transfers when they do occur, will reduce the likelihood of reactive 

proliferation. Third, some states are not allied with powerful states that both resist their 

proliferation and extend nuclear security guarantees to them, and these states are 

consequently more likely to reactively proliferate. Third parties can therefore reduce the 

likelihood of reactive proliferation by strengthening alliances and extending security 

guarantees. All of these measures will not necessarily be applicable to or effective in all 

cases, but together they represent a robust toolkit policymakers can employ to make 

reactive proliferation even less likely.

These nuances should not obscure the core finding: reactive proliferation has 

historically been far rarer than is widely supposed. Many past and present-day analysts 

significantly overstate the degree of reactive proliferation, and consequently overestimate 

the likelihood of proliferation cascades, chain reactions, dominoes, and the like. To be 
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fair, the task of the policymaker and analyst may diverge; policymakers may warn of 

impending reactive proliferation in part to motivate the very actions required to prevent 

it, and may therefore make such warnings in excess of the empirical likelihood of actual 

proliferation.

These findings should be of interest to both scholars and policymakers. With 

regard to the former, considerable scholarship suggests that one of the most important 

factors driving states to pursue and acquire nuclear weapons is the proliferation behavior 

of other states.14 More generally, substantial literatures suggest that in both the nuclear 

arena and more broadly, states engage in balancing and arms racing behaviors.15 The 

findings presented here provide significant disconfirming evidence for—or at least 

significant additional nuance to—these propositions in at least one crucial domain.

As for policymakers, the findings can provide greater nuance to and help frame 

often simplistic debates over possible reactive proliferation in the Middle East, Northeast 

Asia, and more broadly. The findings can help policymakers assess how likely such 

reactive proliferation might be, under what conditions more or less so, and what tools 

they might employ to make it less likely. More broadly, they can help policymakers 

better understand why states do or do not proliferate, and therefore both craft more 

effective policies to prevent proliferation and be better prepared when proliferation does 

(or does not) occur.

                                                
14 See various studies cited above.
15 On arms racing, comprehensive literature summaries are in Buzan and Herring (1998) and Glaser (2000). 
There is a rich literature on balancing generally; the classic text is Kenneth N. Waltz, Theory of 
International Politics (Random House, 1979).
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1. Analytic Methods

As the above suggests, at a minimum, the reactive proliferation picture is more complex 

than it is often made out to be. How, then, have others evaluated the issue, and how does 

this study do so?

Perhaps the most common approach policy analysts have taken to try to answer 

the questions posed here in the context of Iran and its Middle Eastern neighbors is to 

examine what those neighboring states are already doing in response to Tehran’s apparent 

proliferation. The heightened interest in nuclear infrastructure in the Middle East in 

recent years undoubtedly has much to do with current and anticipated future global 

energy supplies and markets, but it is hard to explain without at least some reference to 

states hedging their bets against continued Iranian proliferation.

The problem with this analytic approach is that historically, many states have 

hedged their bets by exploring nuclear weapons options, without taking the next step and 

launching nuclear weapons programs. So while the fact that states are engaging in such 

behavior in the Middle East today is unequivocally useful information, it is at best a 

partial answer to the questions posed here. This analytic approach will resurface in the 

conclusion to this study, where the policy implications of the findings will be assessed in 

both the Iranian and North Korean contexts, but does not, in its own right, provide 

satisfactory answers to the broader questions this study seeks to address.

Another analytic approach involves selecting one or a few historical cases. 

Analysis of one or more cases can shed substantial light on how reactive proliferation 

dynamics played out, in other words by what mechanisms states were or were not 

induced to reactively proliferate. If multiple cases are chosen, additional comparative 
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leverage can be gained by choosing contrasting cases selected based on the outcome—in 

other words, whether states did or did not proliferate after a rival did so—or on variables 

hypothesized to affect that outcome, such as an alliance with a powerful state capable of 

both constraining proliferation and extending security guarantees.

But while this approach can yield useful information, especially about precisely 

how reactive proliferation does or does not occur, one or a few cases provide less analytic 

traction on the broader questions of whether and to what degree proliferation can be 

explained by the prior proliferation of other states. So while this analytic approach, too, 

has an important role to play, and will be employed in the second half of this study to 

shed light on precisely how reactive proliferation manifested itself (or did not) in a few 

cases, in its own right the approach also does not fully answer the questions posed here.

The final analytic approach is to examine the behavior of all states that both did 

and did not proliferate throughout the nuclear age. Such analysis is possible using 

quantitative tools. Quantitative analysis is best thought of as a mathematically 

sophisticated search for patterns. Reliably discerning patterns when multiple variables are 

involved, and particularly when these variables are probabilistically related to the 

outcome under study, is enormously challenging without the use of quantitative tools. 

The patterns quantitative analysis yields need to be interpreted carefully, and provide 

their greatest analytic leverage when employed alongside qualitative analysis, as this 

study does.16

                                                
16 On mixed-method research, see Andrew Bennett and Bear Braumoeller, “Where the Model Frequently 
Meets the Road: Combining Statistical, Formal, and Case Study Methods” draft manuscript, July 2004.
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2. Outline

Chapter 1 develops a theory of reactive proliferation, explaining whether and under what 

conditions states proliferate in response to proliferation by rivals. A set of testable 

hypotheses is outlined, serving as the basis for the quantitative and qualitative analysis 

that follows.

Chapter 2 uses quantitative analysis to test the hypotheses developed in the first 

chapter against a new dataset of all states’ proliferation behavior throughout the nuclear 

age, while controlling for a variety of potentially confounding variables, such as states’

technological capacities and conventional security environments. Using hazard analysis, 

a statistical approach to exploring risk over time and its relationship to other variables, 

this chapter presents robust evidence that states whose security rivals pursue or acquire 

nuclear weapons are significantly more likely to explore a nuclear weapons option, but no 

more likely to pursue or acquire nuclear weapons. These findings are robust across a 

broad range of coding and modeling decisions.

Chapter 3 examines the counterintuitive finding from the prior chapter that states 

whose rivals proliferate are no more likely to launch nuclear weapons programs, 

especially in light of the contrasting finding that such states are significantly more likely 

to explore nuclear weapons options. Since such states clearly have some proliferation 

motivation as a consequence of proliferation by their rivals, as evinced by their 

exploratory behavior, what stops them from doing more and pursuing nuclear weapons 

outright? The quantitative models developed in the prior chapter are elaborated to shed 

light on this question; the subsequent qualitative chapters will also examine aspects not 

amenable to quantitative analysis, and further probe those examined in the quantitative 
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chapters. The analysis suggests that variations in states’ motivations, capabilities, and 

alternatives help explain the degree of and variation in reactive proliferation.

For all their strengths, there are limits to how much light quantitative approaches, 

the analytic tool employed in the early chapters of this study, can shed on the dynamics 

of reactive proliferation. Subsequent chapters complement quantitative analysis with 

qualitative approaches to delve further into how specific countries reacted, or failed to 

react, when their intense security rivals pursued and acquired nuclear weapons. 

Chapter 4 examines a most-likely case for the conventional wisdom that states 

reactively proliferate, Egypt’s response to intense rival Israel’s launch of a nuclear 

weapons program in the mid-1950s and acquisition of nuclear weapons by the late 1960s. 

Strikingly, Egypt did very little in response to arch-rival Israel’s proliferation, robustly 

exploring a nuclear weapons option but never pursuing weapons.

Chapter 5 examines a contrasting case, and one widely judged to evince 

significant reactive proliferation, and therefore that potentially falsifies the argument 

advanced here, or at least sets scope conditions for it. The chapter analyzes the case of 

Pakistan, examining how it responded to arch-rival India’s exploration of a nuclear 

weapons option beginning in the late 1940s, launch of a nuclear weapons program in the 

mid-1960s, repeated lapses of the nuclear weapons program into dormancy, and eventual 

acquisition of nuclear weapons in the late 1980s. Pakistan did proliferate concurrently 

with India, but its primary motivation appears to have been dire conventional insecurity, 

with India’s proliferation playing an important but secondary motivating and enabling 

role.
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The conclusion recaps key issues and revisits the cases of Iran and North Korea 

and the reactive proliferation they are expected to spark to shed light on how likely this 

is, under what conditions more or less so, and what levers policymakers in Washington 

and elsewhere might have to make it less likely.
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CHAPTER 1: WHEN AND WHY STATES REACTIVELY PROLIFERATE

This chapter outlines a theory of reactive proliferation. It explains whether and 

under what conditions states are more (or less) likely to explore nuclear weapons options,

launch programs in pursuit of weapons, or see programs through to acquisition, in 

response to nuclear proliferation by rival states.

I argue, contrary to conventional wisdom, that proliferation by rivals makes states 

only modestly more motivated to proliferate themselves. This modest motivation is not

sufficient to push most states over the high hurdles to launching nuclear weapons 

programs or seeing programs through to acquisition. It is sufficient to prompt many states 

to engage in lower-level exploration of nuclear weapons options.

However, there are three conditions—call them intervening variables—under 

which rival proliferation prompts a somewhat stronger response. Some states face 

proliferation by exceptionally intense rivals, and although nuclear weapons are perceived 

as primarily defense dominant and status quo reinforcing, this prompts a somewhat 

stronger response. Some states have access to greater economic and technological 

resources, and are consequently more likely to reactively proliferate. And while some 

states are allied with powerful states that both resist their proliferation and extend nuclear 

security guarantees to them, others are not, and the latter are more likely to reactively 

proliferate.

Although there is variation in reactive proliferation outcomes, that variation is 

modest. Even at the high end, proliferation by rival states plays only a moderate role in 

explaining proliferation outcomes. Pakistan is arguably the most significant historical 

case of reactive proliferation, the state whose proliferation was most significantly driven 
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by the proliferation of a rival state. But as the discussion of the Pakistani case in a 

subsequent chapter argues, Indian proliferation was an important secondary motivating 

and enabling factor for Pakistani proliferation, but not sufficient, in its own right, to push 

Pakistan over the threshold to launching a dedicated nuclear weapons program. In other 

words, even proliferation by very intense rivals is not a sufficient condition for 

proliferation. (It is also not a necessary condition—some states, like Israel and South 

Africa, proliferate for reasons that have little or nothing to do with proliferation by rival 

states.)

The relationship between the various intervening factors and proliferation is also 

neither necessary nor sufficient. There are no sufficient intervening variables, conditions 

under which having a rival proliferate always leads to significant reactive proliferation. 

For example, even proliferation by exceptionally intense rivals does not always prompt 

significant reactive proliferation, as the Egyptian case discussed in a subsequent chapter 

makes clear. And there are no necessary intervening variables, conditions in whose 

absence having a rival proliferate never leads to significant reactive proliferation. For 

example, even a relatively poor and technologically undeveloped state like Pakistan was 

able to proliferate, at least partly in response to proliferation by its exceptionally intense 

rival India. Instead of necessary or sufficient relationships, the various intervening 

variables identified here are probabilistically related to proliferation outcomes. 

And while there are clearly no individual necessary or sufficient intervening 

variables, it is not even clear that there are sets of necessary or sufficient intervening 

conditions, although there are certainly sets of conditions that make states more likely to 
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reactively proliferate.17 The issue is complicated by the fact that the case universe is 

relatively modest and that there exist within it no perfect worst cases in which the 

intervening variables deck was fully stacked in favor of reactive proliferation.18 But what 

is clear is that even in the presence of multiple intervening variables that favor reactive 

proliferation there may sometimes not be a high degree of reactive proliferation.

I contrast my argument with three alternatives. The primary alternate hypothesis 

is the conventional wisdom that states facing proliferation by rivals are consequently far 

more likely to themselves proliferate. A second alternative argument is that there is no 

reactive proliferation effect one way or another. Finally, some have argued the reactive 

proliferation impulse is negative, in other words that states whose rivals proliferate are 

consequently less likely to do so themselves.

It bears emphasizing that states proliferate for many reasons other than the 

proliferation behavior of their rivals. This highlights an unusual characteristic of this 

study, which is not seeking to explain why states do or do not proliferate, but instead 

whether and under what conditions states engage in reactive proliferation. Since the core 

finding of this study is that rival proliferation does not explain much of states’

proliferation behavior, and many states have engaged in varying degrees of proliferation 

behavior throughout the nuclear age, that behavior must be explained by other factors. A 

variety of these are integrated as control variables into the quantitative analysis that 

                                                
17 Whether there are necessary or sufficient conditions for proliferation more generally—for example, 
whether an exceptionally dire conventional security environment, at least in the presence of some threshold 
of economic and technological capacity, is sufficient to prompt proliferation or whether some degree of 
serious insecurity is a necessary condition for proliferation—is beyond the scope of this study, which is not 
focused on the broader question of why states proliferate, but on the more narrow question of whether and 
under what conditions they reactively proliferate.
18 Such a worst-case scenario would involve proliferation by an exceptionally intense rival, high levels of 
economic resources and technological capacity, and the absence of powerful allies that can constrain 
proliferation and extend nuclear security guarantees.
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follows, although not all factors that impact proliferation can be operationalized for 

quantitative analysis. Similarly, several of these—including some that cannot be 

examined quantitatively—play important roles in the case studies that follow. It turns out 

that while rival proliferation is not a strong determinant of proliferation behavior—

especially for what is arguably the most crucial stage, the launch of a dedicated program 

to try to obtain nuclear weapons—other risk factors, like experiencing high levels of 

conventional conflict and being highly developed technologically, are strong 

proliferation determinants. 

The chapter is organized as follows. The first section explores key concepts, 

including proliferation and rivalry. The second examines what light existing literatures 

can shed on the research question. The third outlines a theory of reactive proliferation,

specifying and elaborating on each stage of the argument and formulating testable 

hypotheses that will frame the empirical analysis that follows. The fourth and final 

section delves into research design and case selection for the empirical chapters that 

follow.

1. Key concepts

What is proliferation? And when trying to assess potential reactive proliferation, whose

proliferation matters; in other words, how should rivals whose proliferation might prompt

a response be identified? These questions highlight two concepts that are crucial to 

everything that follows, and therefore merit discussion up front. Those concepts are 

proliferation and rivalry. The former is crucial both to the dependent variable, the 

phenomenon to be explained, and the independent variable, the factor whose relationship 
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to the dependent variable is being examined. The latter is crucial to the independent 

variable. The dependent variable of the study is proliferation, while the independent 

variable of interest is rival proliferation.

A. Proliferation

Unless otherwise noted, the term proliferation is used throughout to refer to nuclear 

weapons proliferation, and not to the proliferation of other unconventional weapons, such 

as biological or chemical weapons, or, for that matter, conventional weapons. 

Proliferation refers to a spectrum of possible activities related to the pursuit and 

acquisition of nuclear weapons by states. It does not refer to activities states, non-state 

groups, or individuals may engage in to assist other states to pursue or obtain nuclear 

weapons. As for the spectrum of activities it encompasses, in the quantitative analysis 

that follows the focus is explicitly on three stages: the exploration, pursuit, and 

acquisition of nuclear weapons.19 These categories are useful reference terms for the 

qualitative discussion as well, even if that discussion can reference actions on a broader 

continuum.

Exploration refers to initial steps that leaders authorize to examine the feasibility 

and desirability of attempting to acquire nuclear weapons and low-level activities those 

leaders authorize with the intention of bolstering nuclear weapons capabilities, but that 

                                                
19 In practice, proliferation entails a spectrum of activities; Rebecca Hersman’s metaphor of a proliferation 
rheostat, with countries dialing up and back down the intensity with which they pursue nuclear weapons, is 
apt. One could in theory subdivide proliferation behavior into more categories, but while this is intuitively 
appealing, the challenge of coding consistently rises as categories proliferate. Existing quantitative studies 
are all based on coding into only one, two, or three distinct categories (plus the null category of no 
meaningful proliferation behavior). The rheostat metaphor is employed in a discussion of South Korean and 
Taiwanese proliferation in Rebecca K.C. Hersman and Robert Peters, “Nuclear U-Turns: Learning from 
South Korean and Taiwanese Rollback” Nonproliferation Review Volume 13, Number 3 (November 2006), 
p. 548.
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fall short of outright pursuit of nuclear weapons. Many states have commissioned studies 

examining the costs, benefits, and feasibility of launching nuclear weapons programs. For 

example, in the late 1960s, the Japanese Prime Minister Eisaku Sato’s Cabinet 

Information Research Office commissioned a secret report from four non-government 

academics, including one nuclear chemist and three political scientists, assessing the 

costs and benefits of possible Japanese acquisition of nuclear weapons, particularly in the 

context of China’s recent proliferation.20

And some states have engaged in activities intended to bolster their weapons 

capabilities, but that do not amount to a sufficiently concerted effort to justify coding as 

nuclear weapons pursuit.21 For example, in 1957 German Defense Minister Franz Josef 

Strauss, with the support of Chancellor Konrad Adenauer, negotiated a secret agreement 

to jointly develop nuclear weapons on French soil, in cooperation with France and Italy.22

The episode ended the following year when Charles de Gaulle assumed the presidency of 

France and halted implementation of the agreement; the German government expressed 

its displeasure by canceling a planned purchase of French Mirage III fighter aircraft.23

One could characterize this episode as unsuccessful pursuit. But in the absence of any 

German activity toward the actual production of weapons, beyond the organization of a 

                                                
20 Yuri Kase, “The Costs and Benefits of Japan’s Nuclearization: An Insight into the 1968/1970 Report” 
Nonproliferation Review (Summer 2001), pp. 55-68. It bears emphasizing that the report’s primary purpose 
was apparently to deflect arguments for proliferation from conservative elements, but at the same time, 
took place in the context of a debate within Japan that included efforts by the prime minister to undercut the 
taboo against proliferation among the Japanese population and to float the idea of possible Japanese 
proliferation at some time in future (see Kase (2001) pp. 57, 59).
21 Activities like acquiring plutonium separation or uranium enrichment capacity could fall into this 
category if they are explicitly intended to bolster nuclear weapons-relevant capacity. Again, this highlights 
the fact that coding as much art as science.
22 Franz Josef Strauss, Die Erinnerungen (Berlin, Siedler Verlag, 1989) pp. 313-315. The episode is 
presumably little-known outside Germany because of the paucity of non-German language sources; 
Strauss’ autobiography, for example, has never been translated.
23 Strauss p. 316.
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delegation of German scientists and military officers to visit the French uranium 

enrichment site, itself never carried out due to the halting of cooperation, it falls well 

short of the sort of concerted behavior required to justify that higher threshold in the way 

it is conceptualized in this study.24 At the same time, it clearly falls above the null 

threshold of no meaningful nuclear proliferation activity.

Exploration is the least well-defined of the proliferation behaviors in this study, 

but on balance I regard the category as more useful than not, especially since many states 

engaged in low level behavior, consistent with how exploration is defined here, without 

ever proceeding to the outright pursuit of nuclear weapons. Further, the inclusion of 

exploration does not affect results for pursuit or acquisition; in the quantitative analysis 

that follows, the three stages are modeled separately, and in qualitative analysis there is 

no reason for judgments regarding various levels of proliferation behavior to affect one 

another. So at worst the results reported for exploration can be discounted, and at best 

they shed considerable additional light on the questions examined in this study.

Pursuit refers to active programs authorized by leaders with the aim of acquiring 

nuclear weapons or the capacity to construct them on short notice.25 In order to qualify as 

pursuit, leaders do not need to have decided whether they will take the final step in the 

proliferation process and obtain nuclear weapons. But they do need to have authorized 

work to develop nuclear weapons, rather than merely the acquisition of relevant dual-use 

                                                
24 Strauss p. 316.
25 Note that this definition includes both publicly declared and secret nuclear programs. Such programs 
might have somewhat different dynamics; publicly declaring a program might foment either (or both) 
domestic resistance or support, and once declared, domestic audience costs might make it more difficult to 
later halt efforts. In practice, few programs seem to stay secret for long (although admittedly we don’t 
know what we don’t know). Of the countries that obtained nuclear weapons, South Africa appears to have 
been the only one to keep its proliferation activities relatively secret for a number of years. Both Israel and 
Pakistan were not able to keep their activities secret for more than a few years, although some ambiguity 
persisted about how advanced their activities were.
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technologies or materials. So a state that pursued domestic uranium enrichment or 

plutonium separation capabilities, but whose leaders did not order those activities in the 

context of an effort to develop nuclear weapons and which engaged in no nuclear 

weapons development work, would not be coded as pursuing.

Note that there is a potential grey area, which is how to code the activities of 

states in which leaders order work on uranium enrichment or plutonium separation with 

the intention of giving the state a future nuclear weapons option, without engaging in any 

direct weapons activities.26 In practice, even states whose nuclear efforts are often 

characterized in this way, for example India or Iran, concurrently engaged in explicit 

nuclear weapons development activities, such as designing weapons and manufacturing 

weapons components. But the existence of the gray area highlights the fact that 

determining when states engaged in what behavior is as much an art as a science; the 

important thing is to be able to justify particular decisions.

For example, Russia is coded as pursuing nuclear weapons beginning in 1943. It 

had earlier begun exploring in 1942; late that year, “Stalin took the decision to restart 

nuclear research” that had largely ground to a halt due to the war effort against Germany 

after being informed that both the British and the American governments were pursuing 

nuclear weapons.27 Earlier contacts between scientists and government officials had 

focused on the potential for power generation rather than weapons, and even as Soviet 

scientists began to grasp the potential for nuclear explosives in the early 1940s, they 

                                                
26 This grey area corresponds with what is often identified as a “loophole” in the Nuclear Non-Proliferation 
Treaty, which is that under the terms of the treaty, states can master the enrichment or uranium or 
manufacture and separation of plutonium, and having done so, can withdraw from the treaty and very 
quickly obtain nuclear weapons. On the loophole, see Sarah J. Diehl and James Clay Moltz, Nuclear 
Weapons and Nonproliferation 2nd Edition (ABC-Clio, 2008),  pp. 63-4.
27 David Holloway, Stalin and the Bomb: The Soviet Union and Atomic Energy, 1939-1956 (Yale 
University Press, 1996), pp. 82-85.
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repeatedly found themselves unable to stir government officials to action.28 The pursuit 

coding in 1943 hinges on a meeting in February of that year, where “the State Defense 

Committee adopted a special resolution…on the organization of research into the 

utilization of atomic energy…a new laboratory was established in which all nuclear 

research [including, centrally, weapons-related research] would be concentrated.”29

Finally, acquisition refers to states obtaining at least rudimentary deliverable 

nuclear-explosive devices. The means of delivery may be, in fact is likely to initially be, 

very primitive; think the air-dropped gravity bombs the United States deployed against 

Hiroshima and Nagasaki. Merely conducting an explosive nuclear test is not sufficient to 

be coded as having acquired nuclear weapons. Although every other state acquired a 

rudimentary deliverable weapons capability in the year it conducted its first test, India 

conducted a test in 1974 without producing weapons.30 Further, some states acquired 

deliverable nuclear weapons capabilities without or before they conducted their first tests, 

including South Africa, Israel, and Pakistan.31

                                                
28 Holloway, p. 58-78.
29 Holloway, p. 88.
30 One could code India as briefly possessing a rudimentary deliverable nuclear-explosive capacity in 1974. 
Given India’s decision not to deploy such capabilities after its test, and in fact to effectively freeze its 
nuclear weapons efforts, I choose not to code it in this way. Whether North Korea acquired even a 
rudimentary nuclear weapons capability after its apparently failed 2006 test, its subsequent 2009 test, or 
perhaps a few years earlier, remains unclear. All these events fall outside the window of the quantitative 
analysis that follows, and given how recent they are, there is a strong argument for withholding judgment 
on them. The same goes for possible Syrian and Burmese nuclear weapons programs. 
31 South Africa is sometimes alleged to have conducted a clandestine nuclear test in 1979, perhaps in 
collaboration with Israel. Opinion on whether this occurred is divided, with reputable analysts taking both 
sides. This analyst believes the balance of the evidence suggests it did not, but the alternative is difficult to 
definitively rule out. For both sides of the argument, see Jeffrey T. Richelson, “The Vela Incident: Nuclear 
Test or Meteoroid?” National Security Archive Electronic Briefing Book No. 190, May 5, 2006, accessed 
October 20, 2009 at http://www.gwu.edu/~nsarchiv/NSAEBB/NSAEBB190/index.htm. Arguing the event 
was a South African nuclear test, with Israeli assistance, see Kathy Delucas, “Blast from the Past: Los 
Alamos Scientists Receive Vindication” News Release, Los Alamos National Laboratory, July 11, 1997, 
accessed October 20, 2009 at http://www.lanl.gov/news/index.php/fuseaction/home.story/story_id/1613. 
Former U.S. Air Force Secretary Thomas Reed has suggested, along with his co-author Danny Stillman, 
“We believe that during [Benazir] Bhutto’s term in office, the People’s Republic of China tested Pakistan’s 
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B. Rivalry

The second key concept is rivalry. What are the states whose proliferation may (or may 

not) prompt reactive proliferation in response? This study focuses on security rivals, 

states with which potential respondents are engaged in at least some degree of militarized 

disputes, that is, episodes involving at least the threat if not the outright employment of 

military force. In theory, one might differentiate status rivals, but in practice, status rivals 

are almost always also security rivals.32 And absent any militarized disputes—that is, at 

least threats and perhaps outright use of military force—it is difficult to consistently 

identify rival states. 

Note that the focus on military or security rivals sets a scope condition for the 

findings of the study. Some prognostications of reactive proliferation are far broader, 

suggesting that proliferation by one state has the potential to foment proliferation by a 

much wider universe of states. Such forecasts are generally predicated on the assumption 

that proliferation by one or a few states could fundamentally undermine the formal 

nonproliferation regime, the informal norm against proliferation it codifies, or 

fundamentally shift the perceived costs and benefits of proliferating. For example, 

echoing widely held sentiments, the 1995 Canberra Commission on the Elimination of 

                                                                                                                                                
first bomb for her in 1990.There are numerous reasons why we believe this to be true, including the design 
of the weapon and information gathered from discussions with Chinese nuclear experts. That’s why the 
Pakistanis were so quick to respond to the Indian nuclear tests in 1998.” Alex Kingsbury, “Why China 
Helped Countries Like Pakistan, North Korea Build Nuclear Bombs” Interview with Thomas Reed U.S. 
News & World Report January 2, 2009, accessed May 26, 2010 at 
http://www.usnews.com/articles/news/world/2009/01/02/why-china-helped-countries-like-pakistan-north-
korea-build-nuclear-bombs.html.
32 The one obvious exception of a status rivalry that did not include sufficient levels of militarized disputes 
to meet either rivalry threshold employed in this study, but in which there was plausibly a degree of 
reactive proliferation, is that between Brazil and Argentina. The omission of a single rivalry should not 
skew the aggregate quantitative findings reported below, especially one characterized by relatively modest 
proliferation (Brazil is coded as pursuing nuclear weapons, Argentina only as exploring them).
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Nuclear Weapons concluded, “Nuclear weapons are held by a handful of states which 

insist that these weapons provide unique security benefits, and yet reserve uniquely to 

themselves the right to own them. This situation is highly discriminatory and thus 

unstable; it cannot be sustained. The possession of nuclear weapons by any state is a 

constant stimulus to other states to acquire them.”33 This study does not attempt to assess 

such broader dynamics, although it bears emphasizing that reactive proliferation within 

intense security rivalries is a most-likely case, so that if there is little reactive 

proliferation in that context, there is unlikely to be more between states engaged in much 

less intense degrees of competition.34

2. Four schools, few answers

Before outlining a “theory of reactive proliferation,” what answers does the existing 

literature offer? There are four general schools of thought about why states do and do not 

proliferate. Adopting Sagan’s widely cited typology for the first three, they include the 

                                                
33 Statement of the Canberra Commission on the Elimination of Nuclear Weapons (November 2005), 
accessed September 23, 2009 at http://www.ccnr.org/canberra.html, emphasis added.
34 There may be far broader reactive proliferation for other reasons; for example, some dire forecasts appear 
to be predicated on the notion that behaviors such as proliferation are extremely “contagious” or that states 
engage in high degrees of emulation, even absent security threats. Again, these forecasts are beyond the 
scope of this study. Surveying international politics, it is apparent that states do engage in at least some 
degree of emulation, though perhaps to a lesser degree on core strategic interests. Focusing on the nuclear 
domain, and suggesting that emulation is not limited to trivial policy decisions, Scott Sagan has observed 
that newer nuclear powers like India have explicitly emulated the doctrines of older powers like the United 
States, and James Acton notes that national approaches to civil nuclear power appear to be driven more by 
international emulation than by the sort of rigorous economic assessments one might assume, or hope, 
would underpin them. Scott D. Sagan, “The Case for No First Use” Survival Volume 51, Number 3 (June-
July 2009) and “Forum: The Case for No First Use: An Exchange” Survival Volume 51, Number 5 
(October 2009); James M. Acton, “Nuclear Power, Disarmament and Technological Restraint” Survival
Volume 51, Number 4 (August-September 2009). There may also be other reasons why proliferation is 
“contagious”—for example, if more states proliferate, other states may more readily be able to buy or steal 
nuclear materials or information. Both buying and stealing have played important roles in proliferation 
dynamics throughout the nuclear age; in the case of the former, the A.Q. Khan networks assistance to Iran, 
North Korea, Libya, and potentially others comes to mind; in the latter, Soviet spying on early U.S. efforts. 
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“security model,” the “norms model,” and the “domestic politics model.”35 These 

theoretical frameworks, focused on the demand side or why states desire nuclear 

weapons, overlap closely though not perfectly with the three major international relations 

theoretical paradigms of realism, constructivism, and liberalism. The fourth school—call 

it the “supply side model”—focuses on states’ capabilities to proliferate, and is more an 

adjunct to the others than a freestanding approach in its own right.36

The security model suggests that states proliferate in response to security threats, 

whether nuclear or otherwise, and do not proliferate in the absence of threats or because 

they find other ways to meet threats, such as via alliances. The norms model posits that 

states proliferate for the prestige or status benefits nuclear weapons offer and do not 

proliferate because of the stigma proliferation entails in the face of the nonproliferation 

norm. The domestic politics model argues that coalitions or individuals do or do not 

proliferate for parochial, self-interested reasons. Finally, the supply side model 

emphasizes that proliferation is at least partly a function of resources and technical 

capability. Since there does not appear to be a technological imperative to proliferate, as 

some analysts expected early in the nuclear age, this approach is an adjunct to the others, 

in the sense that how willing states are to make costly trade-offs depends on how 

motivated they are to proliferate.37

These four models are essentially indeterminate regarding reactive proliferation. 

This might not appear to be the case at first blush. After all, the security model is 

                                                
35 Sagan (1996-1997) p. 55.
36 Arguing that the proliferation literature has neglected the supply side and that the approach makes 
important contributions, see Erik Gartzke and Matthew Kroenig, “A Strategic Approach to Nuclear 
Proliferation,” Journal of Conflict Resolution (April 2009), p. 151-160.
37 Each of these schools is discussed at somewhat greater length, and relevant literature highlighted, 
subsequently.
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powerfully associated with reactive proliferation; in some respects, reactive proliferation 

is the simplest version of the security model.38 Conversely, the norms, domestic politics, 

and supply side approaches could all be seen predominantly as checks on a simplistic 

reactive proliferation logic.

But each model can tell a coherent theoretical story that is consistent with both the 

presence and absence of significant reactive proliferation. Under the security model, 

states might pursue nuclear weapons to try to deter the use or threat of use of them by a 

rival. But states might also not reactively pursue nuclear weapons because they obtained 

robust security guarantees from nuclear-armed allies, because they were highly 

dependent on powerful allies that resisted their proliferation, or because, as a 

consequence of the defense-dominant character of nuclear weapons, they viewed rival 

acquisition as more status quo-reinforcing than threatening.39

Under the norms model, states might pursue nuclear weapons to offset the relative 

prestige or status impact of rival proliferation. But in the face of a robust nonproliferation 

norm, they might also judge abstaining from reactive proliferation to be the more status-

bolstering, norm-consistent action. 

                                                
38 As Sagan writes, “Although nuclear weapons could also be developed to serve either as deterrents 
against overwhelming conventional military threats or as coercive tools to compel changes in the status 
quo, the simple focus on states’ responses to emerging nuclear threats is the most common and most 
parsimonious explanation for nuclear weapons proliferation.” Sagan (1996-1997), p. 57.
39 The last point is more consistent with some realist strands than others. If the defense dominant, status 
quo-reinforcing character of nuclear weapons depends on a “logic of appropriateness” norm that inhibits 
nuclear use or nuclear threats, as Nina Tannenwald argues, it is less compatible with core realist tenets. But 
if it depends on a “tradition of non-use” in the context of “prudential realist” calculations, as T.V. Paul has 
argued, then it may be less inconsistent with at least some variants of realism. Nina Tannenwald, The 
Nuclear Taboo: The United States and the Non-Use of Nuclear Weapons Since 1945 (Cambridge 
University Press, 2007); T.V. Paul, Power versus Prudence: Why Nations Forgo Nuclear Weapons
(McGill-Queens University Press, 2000); T.V. Paul, The Tradition of Non-Use of Nuclear Weapons
(Stanford University Press, 2009).
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Under the domestic politics model, which as employed here aggregates 

approaches focused on political coalitions, domestic institutions, and individuals, states 

are presumed to proliferate for primarily internal rather than external reasons. 

Proliferation by rival states can serve an important agenda setting or window of 

opportunity role, providing proliferation proponents with both an opportunity to make 

their case and an argument to bolster it.40 To a lesser extent, windows of opportunity can 

also be used by proliferation opponents to lock in nonproliferation, and, more broadly, 

such windows of opportunity might be more or less important in explaining proliferation 

behavior. 

Finally, under the supply side model, whether states reactively proliferate might 

be a function of the financial and technological resources they can bring to bear. But as 

noted above, this approach is an adjunct to the demand-side approaches outlined above,

because how willing states are to make costly trade-offs depends on how motivated they 

are to obtain nuclear weapons. And here, too, the approach is consistent with a spectrum 

of reactive proliferation outcomes. On the one hand, even relatively poor states without 

access to significant technology might feel compelled to try to proliferate in response to 

rival proliferation; on the other, given less intense reactive proliferation motivations, 

resource disparities might play a powerful role in explaining why some states reactively 

proliferated and others did not.

One approach to studying reactive proliferation would be to treat it as a means to 

contest various theories or models against one another. One could analyze how states 

respond to proliferation by rivals to determine which theory or model was “correct” and 

                                                
40 As Sagan memorably puts it, threats can be seen as “windows of opportunity through which parochial 
interests can jump.” Sagan, (1996-1997), p. 65.
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which not, or at least which explained more of the observed behavior and which less of 

it.41 This is the mode in which most academic work approaches the proliferation puzzle, 

staging winner-take-all theoretical contests and seeking silver bullets. For example, in her 

recent book on the proliferation impact of regimes’ international economic orientations, 

Etel Solingen approvingly cites Brad Glosserman arguing that a central obstacle to 

countering nuclear proliferation is that, “We still don’t know why governments 

proliferate nuclear weapons. Several explanations have been offered—to provide 

security, to establish international status, or as a result of internal political and 

bureaucratic dynamics—but no single explanation convinces. Until we know why 

governments acquire nuclear weapons, it will be difficult to stop them from doing so.”42

As Glosserman suggests, the proliferation literature contains a variety of often 

competing, and sometimes complementary, explanations. But he implies that some silver 

bullet explanation remains to be discovered, some crucial variable that will explain all 

cases of proliferation. At this point, more than six decades after nuclear weapons 

appeared on the international scene, and after decades of intense scholarly focus, it seems 

unlikely that so powerful a variable would have been overlooked. What seems more 

plausible is that the literature identifies most of the variables that explain why states do 

and do not proliferate, but that it is still at a rather early stage in assessing how important 

these variables are relative to one another.43

                                                
41 An attempt at rigorously contesting proliferation explanations falling into the three dominant IR 
paradigms is found in Solingen, although she ultimately concludes that all contribute significantly to 
explaining proliferation dynamics. Etel Solingen, Nuclear Logics: Contrasting Paths in East Asia and the 
Middle East (Princeton: Princeton University Press, 2007).
42 Solingen (2007), p. 8.
43 This is not intended to suggest that additional variables that help explain proliferation behavior will not 
be discovered in the coming years. Both Etel Solingen and Jacques Hymans have recently published 
research that makes a compelling case for variables that had previously been overlooked; in Solingen’s 
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The alternative to the so-called paradigm wars is to embrace theoretical 

eclecticism, acknowledging that each of the four models captures an important slice of 

the puzzle, and that attempting to explain the world on the basis of factors identified by 

only one model would be akin to asking an artist to paint with only one of three primary 

colors.44 Sagan observes much the same in warning against overreliance on the security 

model: “…the consensus view, focusing on national security considerations as the cause 

of proliferation, is dangerously inadequate because nuclear weapons programs also serve 

other, more parochial and less obvious objectives. Nuclear weapons, like other weapons, 

are more than tools of national security; they are political objects of considerable 

importance in domestic debates and internal bureaucratic struggles and can also serve as 

international normative symbols of modernity and identity.”45

A theoretically eclectic approach need not imply that everything matters—for 

example, one should still ask how much the various factors the security model identifies 

matter, and, more importantly, what role specific variables like security guarantees play. 

But the approach acknowledges that there is nothing inherently inconsistent about states 

perceiving both security and prestige threats from rival proliferation, for example, and 

that focusing on only one set of factors would needlessly impoverish an explanation of 

when and why states reactively proliferate.

                                                                                                                                                
case, the international economic orientations of domestic political coalitions, in Hymans’, the psychological 
profiles of leaders facing decisions about whether to pursue nuclear weapons. See Solingen (2007) and 
Jacques Hymans, The Psychology of Nuclear Proliferation: Identity, Emotions, and Foreign Policy
(Cambridge: Cambridge University Press, 2006).
44 The full spectrum of visible colors can be created by blending various combinations of three primary 
colors; televisions and computer screens function on this basis. Primary colors are not a fundamental 
property of light, which is a continuous spectrum, but are instead based on the fact that the human eye 
contains three types of cone cell color receptors, each sensitive to a particular segment of the visible 
frequency spectrum.
45 Sagan (1996-1997), p. 55.
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3. A theory of reactive proliferation

Do states reactively proliferate, why or why not, and under what conditions more or less 

so? The argument proceeds in four steps, summarized here and elaborated below. First, 

proliferation is economically, technically, and politically exceptionally costly and 

challenging. Second, consequently only highly motivated states will engage in advanced 

proliferation. Lesser capabilities require commensurately higher motivation to surmount, 

although even highly capable states face substantial barriers to proliferation. Various 

factors jointly and probabilistically affect states’ proliferation motivations and 

capabilities. Third, as a subset of these factors, having a rival proliferate does not provide 

sufficient motivation for most states to launch nuclear weapons programs or to acquire 

nuclear weapons, although it does motivate many states to explore a nuclear weapons 

option. Fourth, reactive proliferation outcomes are affected by several intervening 

variables that either intensify or ameliorate the reactive proliferation impulse.

Each of these is dealt with in turn below.

A. Proliferation is economically, technically, and politically costly and challenging

Proliferation is exceptionally challenging and costly, economically, technically, and 

politically.46 This applies even more strongly to states with lesser resources and 

                                                
46 As Jacques Hymans puts it, “…this is a decision with potentially massive consequences on every level of 
politics and policy, including profound effects in the areas of military strategy, diplomacy, economics, 
domestic institutions, and ethical or normative self-image.” Hymans (2006), p. 9. Hymans infers from this 
that “The consequences of going nuclear are simply too vast to allow for reasonable cost-benefit
calculation,” and therefore that such decisions represent “a leap in the dark” (pp. 10-11). This may be 
overstating the magnitude of a proliferation decision; by these metrics, quite a few decisions in 
international politics would seem to qualify as leaps in the dark. For example, is the decision to embark on 
a major war so much less consequential, or is this also a leap in the dark? The leap in the dark assessment is 
crucial to Hymans’ argument that the factors conventionally thought to affect proliferation behavior, like 
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capabilities and facing more stringent political constraints, but still applies very strongly 

to more well-endowed and politically independent states. 

Proliferation exacts a substantial economic burden.47 While this burden is far 

more onerous for less wealthy countries, the economic costs of acquiring and maintaining 

even a modest nuclear arsenal are not trivial even for relatively wealthy states. 

Proliferation poses substantial technical hurdles.48 These hurdles are much higher 

for some than others. States with highly developed civilian nuclear infrastructures face 

far lower technical challenges to proliferation. Frequent assertions that Japan, with 

extensive civil nuclear infrastructure, could acquire nuclear weapons within a few months 

of a decision to do so are probably exaggerated, but it could almost certainly acquire at 

least rudimentary capabilities within a year.49 At the other end of the spectrum, Pakistan 

required fifteen years from the decision to launch a nuclear weapons program to the 

acquisition of a rudimentary weapons capability. As the Pakistani case highlights, access 

to sensitive assistance from other states can play an important role in helping especially 

less technologically developed states proliferate.50

                                                                                                                                                
states’ security environment, are almost irrelevant, and all that matters are the psychological characteristics 
of national leaders.
47 For an attempt to rigorously estimate the costs of nuclear proliferation, see “Appendix C: Cost-
Estimating Procedures” in Stephen M. Meyer The Dynamics of Nuclear Proliferation (University of 
Chicago Press, 1984), pp. 194-203. For an attempt to calculate the costs of the very large U.S. nuclear 
weapons program, see Stephen I. Schwartz (ed.), Atomic Audit: The Costs and Consequences of U.S. 
Nuclear Weapons Since 1940 (Washington, DC: Brookings Institution Press, 1998).
48 The role of technology in proliferation is discussed at length in Meyer, pp. 19-43.
49 Of course it depends on what Japan was trying to acquire—it seems plausible that Japan could detonate a 
rudimentary device with modest yield in a matter of months. Various arguments are summarized in Jeffrey 
Lewis, “How Long for Japan to Built a Deterrent?” www.armscontrolwonk.org, December 28, 2006, 
accessed October 26, 2009.
50 Kroenig (2010).
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Proliferation entails substantial political costs. States that proliferate risk 

undercutting alliances and trading relationships with other states.51 Some states are more 

dependent, economically, politically, and militarily, on powerful allies that resist their 

proliferation, and face commensurately higher political costs if they proliferate.

More advanced proliferation is more costly and challenging. One way to 

conceptualize proliferation is to imagine three successive walls of increasing height, 

representing decisions to explore a nuclear weapons option, launch a weapons program, 

and acquire nuclear weapons. The increasing height of the walls is a function of the 

increasing economic and political costs and technological challenges of engaging in 

higher levels of proliferation. As discussed above, it is relatively easy and cost-free to 

explore a nuclear weapons option, far costlier and harder to launch a meaningful program 

to acquire nuclear weapons, and most costly and challenging to see that program through 

and obtain deliverable nuclear weapons.

The three walls, and the demarcations of exploring, pursuing, and acquiring that 

they represent, are simplifications; the reality is closer to an irregular alpine slope, with 

plateaus interspersed with sections of both greater and lesser steepness. But the three 

stages are useful conceptual shorthand. And they at least approximate the proliferation 

behavior of many countries throughout the nuclear age—that is, many countries made 

more and less formal decisions to explore nuclear weapons or engage in other behavior 

short of outright pursuit, launched programs dedicated to the acquisition of nuclear 

weapons, and acquired deliverable nuclear weapons capabilities.52

                                                
51 Detailing the costs to states’ international economic integration, see Solingen (2007).
52 See the coding appendix for a discussion of the specific behavior of each country. Note that not every 
country that launched a nuclear weapons program first explored; some, including both China and Pakistan, 
began their nuclear weapons-related efforts by launching dedicated programs intended to acquire nuclear 
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B. Various factors affect proliferation motivations and capabilities

Countries proliferate for a variety of reasons, and these reasons make them more and less 

likely to proliferate. Employing social science terminology, proliferation is multicausal 

and the relationship of various factors to it is probabilistic.

Elaborating on the metaphor of walls of varying height in the prior discussion of 

the costs and challenges of proliferating, imagine countries as having ladders, 

representing some combination of capabilities and motivations, and with which these 

walls might be scaled. The various factors that impact whether countries proliferate can 

be thought of as rungs on these ladders. A dire conventional security environment might 

be equivalent to quite a few rungs, hence a short ladder in its own right, easily sufficient 

to prompt exploration, even lacking, for example, substantial technological capabilities. 

Other factors, or rungs, might include economic resources and technological capacity or

the existence, strength, and individual state membership in international pacts 

constraining proliferation. 

In general, while single factors might be sufficient to prompt states to engage in 

relatively cost-free and easy exploration, they are unlikely to prompt them to engage in 

far more costly and challenging pursuit of nuclear weapons. One possible exception is 

that an exceptionally dire security environment might, in its own right, come close to a 

sufficient condition for proliferation, even if other factors were largely lacking. Note 

further that just because a dire security environment might be sufficient, this does not 

                                                                                                                                                
weapons.
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mean that it is necessary—states could proliferate for a host of other reasons having little 

to do with their security environments.

A more accurate metaphor might treat the ladders as representing only capabilities 

and constraints, and factor motivation in separately, perhaps as willingness to ascend 

one’s ladder. But this gets needlessly complicated, and accuracy is not the point of the 

metaphor—rather, it is that there are proliferation thresholds, and combinations of 

motivational and capacity factors are (or, more frequently, are not) sufficient to push 

states over these thresholds. For example, with sufficient motivation even a country with 

very little inherent proliferation capacity might launch a nuclear weapons program—

Pakistan comes to mind (more on its motivations in later chapters). Having done so, the 

country would then need to acquire the relevant capacities, but the point is that capacity 

before a decision to launch a nuclear weapons program is not decisive, although it is 

likely an important factor in explaining why some states do and other do not, and further 

why some countries that do succeed and acquire nuclear weapons, while others fail to do 

so.

The research question for this study, then, is how many rungs proliferation by a 

rival adds (or possibly subtracts), and under what conditions more or less so. Is rival 

proliferation sufficient to motivate states who are far from proliferating to begin doing 

so? Does it supply modest proliferation motivation, perhaps sufficient to push states over 

a threshold that other factors have nearly pushed them over already? Does it supply no 

motivation at all, hence no increase or decrease in rungs? Or does it supply negative 

motivation, making states less likely to proliferate than they otherwise would be? And 
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how do other factors—for example, the extension of security guarantees by a nuclear 

armed ally—affect this motivation? 

As the metaphor should make clear, answering these research questions about 

reactive proliferation requires also addressing the other factors that may influence why 

states proliferate. This applies to both quantitative and qualitative analysis. Both must 

control for these factors, albeit in different ways, lest they confound analysis of reactive 

proliferation. What, then, are the various factors that may affect whether states 

proliferate? The following literature review is informed by the quantitative and 

qualitative analysis that follows.

The factors that affect whether states proliferate can be separated into capacity 

and motivation.53 Capacity refers to economic and technological resources relevant to 

proliferation. Technological resources include states’ general level of industrial 

development, nuclear-specific resources like access to uranium, and access to sensitive 

nuclear technologies, including uranium enrichment and plutonium separation. Note that 

such technological resources might be available within states, or might be acquired from 

other states—for example, some states do not have access to domestic uranium reserves 

and have acquired uranium from others, and many states have received sensitive nuclear 

assistance.54 Early in the nuclear age, analysts tended to assume that all states that could

                                                
53 This mirrors the distinction between the “technological” and the “motivational” basis of proliferation in 
Meyer (1984). More recently, see Dong-Joon Jo and Erik Gartzke, “Determinants of Nuclear Weapons 
Proliferation” Journal of Conflict Resolution Volume 51, Number 1 (February 2007).
54 On why states provide sensitive nuclear assistance, see Matthew Kroenig, “Exporting the Bomb: Why 
States Provide Sensitive Nuclear Assistance” American Political Science Review (February 2009), pp. 113-
133. On the related issue of whether and how much sensitive nuclear assistance matters in proliferation, see 
Kroenig, “Importing the Bomb: Sensitive Nuclear Assistance and Nuclear Proliferation” Journal of 
Conflict Resolution (April 2009), pp. 161-180 and Kroenig (2010).
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proliferate would proliferate, but in recent decades there has been an increasing 

divergence between the two categories.55

Various factors fall into the motivational category. These include security 

motivations, institutional constraints, status motivations, and domestic politics. Security 

motivations are the most widely cited proliferation motivation.56 These include both 

conventional insecurity, as a function of the conventional military threats states face or 

the wars and lesser conflicts in which they are engaged, and nuclear insecurity, as a 

function of proliferation by or nuclear coercion at the hands of rival states. In recent 

years, some analysts have suggested that the importance of security motivations is 

exaggerated, and it is occasionally even suggested that they offer little traction on the 

proliferation puzzle.57 This argument is sometimes made by highlighting the fact that 

some specific state not deemed to have been facing dire security threats chose to 

proliferate, or that some state facing dire security threats chose not to do so. But the 

relationship between security and proliferation is almost certainly probabilistic rather 

than deterministic—a dire security environment may make states more likely to 

proliferate.

                                                
55 On the divergence between nuclear weapons proliferation capacity and actual proliferation, see Meyer 
(1984), especially pp. 75-90. For an updated version, see Hymans (2006). These are rudimentary attempts 
at capturing the set of states capable of proliferating, and probably overstate the number of states in that 
category.
56 Focusing on security threats as proliferation drivers, see Sagan, (1996-1997), p. 57. Other neorealist 
explorations of proliferation dynamics include Benjamin Frankel, “The Brooding Shadow: Systemic 
Incentives and Nuclear Weapons Proliferation” Security Studies Volume 2, Issue 3/4 (September 1993), pp. 
37-78 and Richard K. Betts, “Paranoids, Pygmies, Pariahs, and Nonproliferation Revisited” Security 
Studies Volume 2, Issue 3/4 (September 1993) pp. 100-124.
57 Both Solingen (2007) and Hymans (2006) suggest that the security argument is exaggerated, although 
Hymans goes further than Solingen in dismissing most proliferation explanations other than his own, while 
Solingen tends more towards probabilistic multicausality, suggesting—as does this dissertation—that a 
variety of factors interact to impact states’ proliferation behavior, and positing her domestic politics 
argument as a crucial filter for these other factors.
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Institutional factors are widely assumed to affect proliferation behavior, although 

the scholarly literature on these is more modest.58 The NPT is the centerpiece of the 

institutional architecture relevant to proliferation. The treaty codifies and reinforces the 

norm against proliferation. It also serves a signaling function, allowing states to more 

credibly signal to others that they do not intend to pursue nuclear weapons. And it plays a 

functional role, making it harder for states to covertly pursue nuclear weapons in the face 

of monitoring and verification, and easier for other states to act in concert when possible 

proliferation is discovered.

Status motivations are often cited as contributing to proliferation proclivity.59

States may pursue weapon because they desire the additional international status their 

possession entails, or because they view possession as consistent with their perceived 

status. Conversely, states may not pursue nuclear weapons because of the normative 

stigma or taboo associated with doing so.

Finally, domestic politics may affect proliferation.60 There is a substantial 

international relations literature suggesting that democracies are less likely to engage in 

armed conflict against each other, and some have suggested they may also be less likely 

to acquire nuclear weapons.61 Some additional literature suggests that states in the 

                                                
58 See, for example, Lawrence Scheinman, “Does the NPT Matter?” in Joseph F. Pilat and Robert E. 
Pendley, Beyond 1995: The Future of the NPT Regime (New York: Plenum, 1990), cited in Jo and Gartzke 
(2007).
59 See, for example, George H. Quester, The Politics of Nuclear Proliferation (Baltimore: Johns Hopkins 
University Press, 1973), also cited in Jo and Gartzke (2007).
60 On what he memorably terms “nuclear pork and parochial interests,” see Sagan (1996-1997), pp. 63-73. 
See also G. Chafetz “The End of the Cold War and the Future of Nuclear Proliferation: An Alternative to 
the Neorealist Perspective” in Z.S. Davis and B. Frankel, The Proliferation Puzzle: Why Nuclear Weapons 
Spread and What Results (Portland: Frank Cass, 1993) and George Perkovich, India’s Nuclear Bomb: The 
Impact on Global Proliferation (Berkeley: University of California Press, 1999).
61 There is an enormous literature on the democratic peace, dating back to Immanuel Kant, Perpetual Peace
(trans. Lewis White Beck) (New York: Library Of Liberal Arts, Bobbs-Merrill, 1957). Both Singh and Way 
(2004) and Jo and Gartzke (2007) suggest that regime type may influence proliferation proclivity.
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process of democratizing are more warlike, and it is plausible that they may be similarly 

more likely to proliferate.62 Solingen has suggested that ruling coalitions’ orientation 

toward the international economy affects proliferation proclivity, because states that are

highly integrated with the international economy have more to lose if they proliferate, 

and also reap lesser benefits from doing so, while less integrated states have less at stake 

and more to gain from proliferating.63 Also falling into this general category are Jacques 

Hymans’ arguments about the psychological profiles of national leaders and Peter 

Lavoy’s arguments about domestic “mythmakers.”64

C. Reactive proliferation is only a modest proliferation driver

Having discussed the other factors that affect whether states proliferate, what about 

reactive proliferation? Are states whose rivals proliferate more likely to do so 

themselves? Under what conditions is such “reactive proliferation” more or less likely? 

Why—in other words, by what mechanisms—do these dynamics manifest themselves? 

And how does reactive proliferation interact with the other factors that influence whether 

states proliferate?

Having an intense rival proliferate has direct effects on whether states engage in 

various proliferation behaviors and also interacts with some of the other factors that 

affect states’ proliferation proclivity. Focusing first on direct effects, states whose rivals 

                                                
62 Edward D. Mansfield and Jack Snyder, Electing to Fight: Why Emerging Democracies Go to War
(Cambridge, MA: MIT Press, 2005). Arguing that the empirical data does not support the argument that 
states with weak institutions undergoing incomplete transitions to democracy are more conflict-prone, see 
Vipin Narang and Rebecca M. Nelson, “Who Are These Belligerent Democratizers? Reassessing the 
Impact of Democratization on War” International Organization Volume 63, Issue 2 (Spring 2009), pp. 
357-379.
63 Solingen (2007).
64 Hymans (2006); Peter R. Lavoy, “Nuclear Myths and the Causes of Nuclear Proliferation” Security 
Studies Number 2 (Spring/Summer 1993).
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proliferate are consequently motivated to proliferate themselves. Reactive proliferation 

motivations stem both from the perceived security threat posed by rival proliferation and

the perceived relative loss in status that unanswered rival proliferation would entail.

But the magnitude of the proliferation motivations stemming from rival 

proliferation is, in most cases, rather modest. Reactive proliferation motivations are 

insufficient to push the vast majority of states over the very high threshold required to 

initiate a dedicated nuclear weapons program and especially to acquire nuclear weapons. 

When rivals proliferate, states appear to regard proliferating in turn as desirable, but not 

as necessary.

The modest proliferation stimulus provided by rival proliferation is at least partly

a function of nuclear weapons’ status quo-reinforcing, defense dominant character.65

When states’ rivals acquire nuclear weapons, the consequent threat of devastating 

responses significantly hampers their ability to engage in certain actions, most notably 

the threat and employment of military force to threaten core interests, such as territorial 

integrity and sovereignty. But nuclear weapons have relatively little offensive utility. 

They are not directly useful for conquering territory, because their effects are so 

indiscriminate and their use would be viewed as so disproportionate to the goals being 

pursued. Whether nuclear weapons have offensive utility coercively—that is, via implicit 

or explicit threats, rather than outright use—is a more disputed point.66 This analysis is 

                                                
65 There is a rich literature on the defense dominant character of nuclear weapons; summarizing that 
literature, although skeptical of the utility of offense-defense theory broadly, see Keir A. Lieber, “Grasping 
the Technological Peace: The Offense-Defense Balance and International Security” International Security
Volume 25, Number 1 (Summer 2000), especially pp. 96-102.
66 Largely skeptical of the offensive utility of nuclear coercion, see Richard Betts, Nuclear Blackmail and 
Nuclear Balance (Washington: Brookings Institution Press, 1987). Arguing the contrary, see Matthew 
Kroenig, “Nuclear Superiority or the Balance of Resolve? Explaining Nuclear Crisis Outcomes” 
unpublished manuscript, August 23, 2009. There is a lively debate about whether nuclear weapons 
embolden states to engage in lower-level conventional conflict, especially in the context of India-Pakistan 
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premised on the supposition that nuclear weapons also have rather limited offensive 

coercive utility, because threats to employ them are so implausible, for many of the same 

reasons their outright use is also so implausible.

Proliferation encompasses a spectrum of behaviors, and behaviors lower on the 

spectrum are engaged in more readily, including in response to rival proliferation. As a 

result, states whose rivals proliferate are consequently much more likely to explore a 

nuclear weapons option, a relatively cost-free behavior, both economically and 

politically. Launching a dedicated program to acquire nuclear weapons is far more costly 

economically and politically, and therefore in almost all cases the proliferation of a rival 

is not sufficient to push states over that threshold. Finally, once states have made the 

decision to launch nuclear weapons programs and attempt to acquire, thereby crossing the 

high threshold that determination requires, intense proliferation by a rival should make 

them somewhat more likely to see their efforts through and to acquire nuclear weapons. 

At the same time, seeing programs through to acquisition is costly and challenging, and if 

rival proliferation is insufficient to push states over the threshold to launching programs, 

it will also have at most a modest effect on their likelihood of acquiring nuclear weapons.

D. Reactive proliferation outcomes depend on other factors

Proliferation by rival states is only a modest proliferation motivator, as outlined above. 

But there is some variation in the reactive proliferation impulse, based on three 

intervening variables. First, proliferation by more intense rivals prompts a somewhat 

                                                                                                                                                
conflict. Arguing that they do, see S. Paul Kapur, Dangerous Deterrent: Nuclear Weapons Proliferation 
and Conflict in South Asia (Stanford University Press, 2009). Arguing that they do not, see Negeen Pegahi, 
University of Chicago dissertation in progress. Negeen Pegahi, “Dangerous Deterrent? A Rational Theory 
of the Consequences of Nuclear Acquisition” PhD dissertation, Department of Political Science, University 
of Chicago, August 2010.
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stronger response. Second, because rival proliferation provides only modest proliferation 

motivations, the trade-offs states must make in launching nuclear weapons programs are 

crucial, and states facing lesser economic and technological hurdles are consequently 

more likely to reactively proliferate. And third, some states have alliance relationships 

with powerful states that both seek to constrain their proliferation and extend security 

guarantees to them, while others do not, and the former are less likely to reactively 

proliferate while the latter are more likely to do so. Each of these factors is discussed in 

turn below.

i. Reactive proliferation and rivalry intensity

The degree of reactive proliferation varies based on the intensity of the rivalry with the 

proliferating state, because proliferation by more intense rivals poses both greater 

security and prestige threats than that engaged in by less intense rivals. Related but 

distinct, the degree of proliferation engaged in by rivals influences reactive proliferation. 

More intense proliferation by rivals makes states more likely to reactively proliferate

relative to less intense proliferation by rivals, because more intense proliferation is more 

threatening. That said, states who will respond to rival proliferation are most likely to do 

so in response to rival pursuit, and those who have not yet done so by the time rivals 

acquire are somewhat less likely to do so later.

ii. Reactive proliferation and capacity

Capacity mediates reactive proliferation outcomes. If states whose rivals proliferated 

were consequently highly motivated to themselves proliferate, then capacity might play 
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less of a role, with even states with relatively little capacity motivated to vigorously 

pursue nuclear weapons. But because states are only modestly motivated by rival 

proliferation, capacity powerfully moderates reactive proliferation outcomes. Less 

capable states face greater trade-offs in launching nuclear weapons programs, and are 

consequently less likely to reactively proliferate then more capable states.

iv. Reactive proliferation and alliance dependence and security guarantees

Capacity is not merely economic and technological, it is also political. States that are 

more dependent for their security on superpower patrons, and, relatedly, able to obtain 

nuclear security guarantees from those patrons, are less likely proliferators.67 These 

proliferation constraints are particularly salient in the case of reactive proliferation, 

because proliferation by rivals draws the attention of superpowers and motivates their 

efforts to prevent feared follow-on proliferation; witness current concerns that Iran’s 

apparent proliferation will spark broader regional proliferation, and efforts by 

policymakers in Washington and elsewhere to prevent that outcome.68 Related but 

separate, nuclear-armed allies can extend security guarantees. While a security guarantee 

is by definition less reliable than domestic capabilities, in the face of only modest 

                                                
67 On dependence moderating proliferation outcomes, see Raymond Aron, Peace and War: A Theory of 
International Relations trans. Richard Howard and Annette Baker-Fox (New York: Praeger, 1968), chapter 
15. There is a rich literature on security guarantees and extended deterrence. See, for example, Paul (2000) 
and Vesla Danilovic, “The Sources of Threat Credibility in Extended Deterrence” Journal of Conflict 
Resolution Volume 45, Number 3 (June 2001), pp. 341-69. On why powerful states are more strongly 
motivated to curb proliferation than are other states, including proliferation to allied states, see Kroenig 
(2010), especially Chapter 1.
68 For example, see Robert Burns, “Analysis: U.S. Making Plans for Iran Nuke Strategy” Associated Press, 
October 27, 2009, accessed October 28, 2009 at 
http://news.yahoo.com/s/ap/20091027/ap_on_an/us_us_iran_nuclear_analysis.
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perceived threats, and facing costly trade-offs, robust security guarantees can be an 

effective substitute for proliferation.

3. Alternative arguments

I contrast the arguments outlined above with three alternatives. Most prominent among 

these is conventional reactive proliferation pessimism, the argument that states whose 

rivals proliferate are consequently much more likely to themselves proliferate. But I also 

consider the argument that there is no reactive proliferation impulse one way or another, 

and the argument that the impulse is negative, such that states whose rivals proliferate are 

consequently less likely to do so themselves.

A. Conventional reactive proliferation pessimism

The primary alternate argument is the conventional wisdom that states facing 

proliferation by rivals are consequently far more likely to themselves proliferate. Among 

analysts as well as policymakers, the conventional wisdom holds that “proliferation 

begets proliferation,” as former U.S. Secretary of State George Shultz succinctly put it.69

Or as prominent international relations scholar Robert Jervis has argued, labeling the 

dynamic both obvious and familiar, “…the danger of the spread of nuclear weapons as 

each country arms in response to its neighbor’s program is relatively straightforward.”70

                                                
69 Shultz (1984), p. 18.
70 Jervis (1998), pp. 20-21. To be fair, Jervis does hedge his bets, as scholars are wont to do, through 
repeated use of variations on the word “partly.” His repeated qualifiers make it hard to argue with any 
single assertion he makes, even if the broader chain reaction dynamic he means to suggest may be 
exaggerated. And more recently Jervis has expressed less pessimism about potential reactive proliferation; 
see Jervis (2009). A similar, more detailed depiction of proliferation as a “strategic chain reaction” is found 
in Sagan, (1996-1997), pp. 57-59. Sagan sketches out this argument, which he identifies as the 
conventional wisdom, at some length. But he is skeptical about its adequacy in explaining the proliferation 
puzzle, suggesting that it overlooks crucial domestic political and international normative inputs. Finally, as 
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The argument is most frequently, though not solely, put forward in the context of Iran’s 

apparent pursuit of nuclear weapons and North Korea’s recent acquisition of them.71

B. No reactive proliferation impulse

A second alternative argument is that there is no reactive proliferation effect; states 

whose rivals proliferate are consequently neither more nor less likely to themselves 

proliferate. The argument is that while states proliferate for other reasons, proliferation by 

rivals is neither sufficient nor necessary to prompt any significant proliferation behavior 

in response, because nuclear weapons in rival hands are insufficiently threatening relative 

to the very high hurdles to proliferation. This argument is less frequently articulated; 

versions of it are found in the work of both Hymans and Mueller.72

C. Negative reactive proliferation

Finally, some have argued the reactive proliferation impulse is negative, that states whose 

rivals proliferate are consequently less likely to do so themselves. This argument is made 

                                                                                                                                                
Matthew Kroenig observes in a forthcoming book, “Further proliferation is probably the most widely-cited, 
negative strategic consequence of nuclear proliferation recognized by analysts and policymakers in power-
projecting states.” (Power-projecting states are those capable of projecting conventional military force over 
a given state, and Kroenig argues, plausibly, that such states are consequently much more concerned about 
possible proliferation that would hamper their power-projecting ability than are non-power projecting states 
that have less to lose.) Kroenig (2010), p. 61 (manuscript citation).
71 See, for example, Allison (2004); Annan (2005); Campbell et al. (2004); Carter et al. (2007); Clawson 
(2006), pp. 27–39; Moltz (2006), pp. 591–604, all cited in Potter and Mukhatzhanova (2008), pp. 139-169. 
Potter and Mukhatzhanova take a more skeptical stance toward such reactive proliferation forecasts. Potter 
is editing a two-book project titled “Forecasting Proliferation,” forthcoming with Stanford University Press 
this fall, that wrestles with many of these issues, and to which this author is contributing a chapter.
72 Hymans lacerates the “new domino theory,” focused on nuclear weapons rather than the spread of 
communism on which the “old” domino theory was based, in Hymans (2006), pp. 208-9. Mueller 
highlights what he terms “cascadological hysteria” in John Mueller, Atomic Obsession: Nuclear Alarmism 
from Hiroshima to Al Qaeda (Oxford University Press, 2009), pp. 89-95.
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most prominently by Jo and Gartzke.73 They argue that fear of preventive attack may 

motivate states whose rivals proliferate from themselves doing so. Some states have 

engaged in preventive attack throughout the nuclear age; the most prominent example is 

Israel’s 1981 attack on Iraq’s Osirak reactor.74 Although Jo and Gartzke do not advance 

the argument, a second reason states might be less likely to proliferate in the face of rival 

proliferation is that states may fear costly or unsustainable arms races.

4. Hypotheses

The study argument and alternative arguments advanced above can be structured as a set 

of testable hypotheses. These are the core hypotheses that will be tested in subsequent

empirical chapters. Like the three categories of proliferation behavior, exploration, 

pursuit, and acquisition, these four hypotheses delineate a broader spectrum of 

possibilities, from a very high degree of reactive proliferation to an equally substantial 

degree of negative reactive proliferation. Note that the subsequent empirical analysis will 

also test the importance of the intervening variables discussed above, but they are not 

framed here as formal hypotheses.

Hypothesis 1: States whose rivals pursue or acquire nuclear weapons are consequently 

only modestly motivated to proliferate, and therefore more likely to explore, but no more 

likely to pursue or acquire, nuclear weapons.

                                                
73 They attribute the argument to other scholars, but those scholars do not appear to be making the 
argument attributed to them.
74 On preventive attacks against nuclear programs, see Matthew Fuhrmann and Sarah E. Kreps, “Targeting 
Nuclear Programs in War and Peace” Belfer Center Discussion Paper 2009-11, Harvard Kennedy School, 
October 2009, accessed June 14, 2010 at 
http://belfercenter.ksg.harvard.edu/files/Fuhrmann_Kreps_FINAL.pdf.
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Hypothesis 2: States whose rivals pursue or acquire nuclear weapons are consequently 

much more likely to explore, pursue, and acquire nuclear weapons, because rival 

proliferation poses substantial security and/or status threats.

Hypothesis 3: States whose rivals pursue or acquire nuclear weapons are no more or less 

likely to explore, pursue, or acquire nuclear weapons, because rival proliferation poses 

little security or status threat relative to the substantial disincentives proliferating states 

face, or because the disincentives stemming directly from rival proliferation (see

following hypothesis) balance out the incentives.

Hypothesis 4: States whose rivals pursue or acquire nuclear weapons are less likely to 

explore, pursue, or acquire nuclear weapons, because rival pursuit and especially 

acquisition raises state fears of preventive attack if they attempt to match it, or because 

states fear sparking costly arms races.

4. Research design and case selection

This study employs both quantitative and qualitative methods to test whether rival 

proliferation makes states much more, somewhat more, no more or less, or less likely 

themselves to proliferate, and what explains the observed degree of reactive proliferation 

and variation across the case universe. Quantitative analysis is based on a new dataset of 

the proliferation behavior of all states that both did and did not proliferate throughout the 

nuclear age, controlling for various theoretically-supported factors like conventional 
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threat environment and level of technological development. The design of the

quantitative portion of the study is explained further in chapters 2 and 3. In the remainder 

of this section, I discuss the approach taken in the qualitative chapters.

The potential case universe, summarized in Table 2A, is relatively modest. 

Potential cases are drawn only from the pool of states that experienced an enduring rival 

pursuing nuclear weapons.75 The logic of limiting the potential case universe to enduring 

rivalries, rather than the order of magnitude more potential cases that meet the lower 

rivalry threshold, is that reactive proliferation dynamics should be most evident in the 

most intense rivalries. Note that the large-n quantitative work presented in subsequent 

chapters provides robust support for the plausible hypothesis that more intense rivalries 

evince more intense reactive proliferation dynamics, and conversely that in less intense 

rivalries less intense versions of the same dynamics manifest themselves.76

The logic of focusing on enduring rivalries within which at least one state pursued

nuclear weapons, rather than the higher acquisition threshold, is that both logically as 

well as empirically based on the large-n results presented in prior chapters, states are 

more likely to respond to pursuit of nuclear weapons by rivals, and if they have not 

responded by the time rivals acquire nuclear weapons, they are somewhat less likely to 

do so at that time.

                                                
75 Note that one could argue for not included one case in this universe, the United States as a potential 
respondent to the Soviet Union’s proliferation. Because their initiation of nuclear weapons programs was 
relatively proximate—the United States is coded in this study as initiating its program in 1942, Russia in 
1943—it is ipso facto not implausible that the United States might have been responding to indications of 
impending Soviet proliferation. But empirically this does not appear to have been the case; the Soviet 
Union engaged in only very modest pursuit of nuclear weapons before the end of World War II, and U.S. 
efforts prior to that time appear to have had nothing to do with concern over Soviet proliferation.
76 Large-n quantitative analysis includes all states and therefore cases of states that did not have a rival 
proliferate and did not themselves proliferate, and that did not have a rival proliferate but nonetheless 
proliferated themselves. Since the focus in this study is not on the broader question of why states do and do 
not proliferate, but the narrower one of whether, when, and how much they reactively proliferate, 
qualitative cases in which states did not have a rival proliferate shed less light.
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Focusing on states that experienced an enduring rival pursuing nuclear weapons 

yields 19 dyads across which reactive proliferation might have taken place. (This double 

counts dyads in which both states pursued nuclear weapons.) Since a few countries 

experienced multiple enduring rivals proliferating, 15 distinct countries experienced one 

or more enduring rivals at least pursue nuclear weapons. Of these, 4 merely experienced 

pursuit by their enduring rivals. These are still potentially interesting cases, but of 

greatest interest are cases in which rival states pursued nuclear weapons with sufficient 

intensity to eventually acquire them. So the potential case universe here focuses on the 11 

dyads in which at least one state eventually acquired nuclear weapons.

Focusing on the proliferation behavior of the potential respondent, of the 11 

potential respondents four acquired nuclear weapons, four explored them, and three did 

not engage in any proliferation-related activity. (Interestingly, of the potential 

respondents, none pursued without ultimately acquiring, although given the small case 

universe, this is not necessary surprising or substantively significant in its own right.)

In selecting cases, one case should focus on a respondent state that acquired 

nuclear weapons, to explore whether, to what degree, and by what mechanisms 

proliferation by its rival influenced that outcome. There are four candidates: India, China, 

Pakistan, and the Soviet Union. 

Soviet proliferation was almost certainly motivated substantially by U.S. 

proliferation, including not only U.S. acquisition but the U.S. use of nuclear weapons 

against Japan at the end of World War II. But as not only major powers but superpower 

rivals, it would be hard to imagine the Soviet Union not seeking its own nuclear weapons 
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in response to U.S. proliferation, and the case is relatively unique, offering far fewer 

parallels to other cases of potential reactive proliferation.

Chinese proliferation may have been motivated in part by U.S. and Soviet 

proliferation, and in the former case also the experience of U.S. nuclear coercion directed 

against Beijing. (China obtained nuclear weapons in the year in which India first pursued 

them, so India’s proliferation behavior is a less plausible motivator for Chinese 

proliferation.) But as a major power, Chinese proliferation was more likely regardless. 

Further, the Chinese case is even more opaque than other cases; Mao dismissed nuclear 

weapons and made no attempts even to explore options or build capacity until 1956, 

when he ordered a nuclear weapons program launched. This complicates ascertaining 

whether, how much, and by what mechanisms Chinese proliferation was influenced by 

rival state proliferation.

Indian proliferation may have been prompted in part by prior Chinese 

proliferation. Certainly, Indian policymakers cited China to justify their proliferation 

behavior, in particular their 1998 tests. But even cursory analysis suggests that if India 

was responding to China, it was a very delayed response. India explicitly kept the nuclear 

option open from 1948, and dabbled with more concerted pursuit in the mid-1960s and 

again mid-1970s, but it was not until the early 1980s that it appeared to pursue nuclear 

weapons more concertedly with the intention of acquiring them, and it did not acquire 

weapons until the late 1980s. So pitching this as a response to China’s launch of a nuclear 

weapons program in 1956 or acquisition of nuclear weapons in 1964 is a stretch. If the 

intention is to study a case that has the potential to evince robust reactive proliferation, 

India seems the wrong choice.
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That leaves Pakistan, which appears uniquely suited as a most-likely case of 

reactive proliferation. Pakistan and India were exceptionally intense rivals, Pakistan was 

aware of Indian proliferation relatively early, Pakistan’s own proliferation was 

temporally proximate to India’s, and many scholars have argued that Pakistan 

proliferated in response to India.

A second case should focus on a state that did relatively little or nothing in 

response to proliferation by its rival, to explore why the state failed to proliferate more 

vigorously. Four states only explored nuclear weapons options: Germany, Taiwan, Egypt, 

and Japan. And three states engaged in no discernable proliferation behavior: Jordan, 

Syria, and Afghanistan. 

Jordan, Syria, and Afghanistan were in somewhat less intense rivalries with 

proliferating states and, more importantly, were arguably below even a low threshold of 

potential proliferators. Germany was constrained from proliferating, first by its defeat in 

World War II, then by the terms of the post-war settlement, and then by stringent political 

constraints in the context of its relationship with the United States and its European 

neighbors. Taiwan, too, faced stringent political constraints; the U.S. vigorously 

pressured Taiwan to halt the initial proliferation activities in which it engaged on two 

separate occasions. Japan, as a consequence of being the only state to have experienced 

attack with nuclear weapons, has powerful anti-nuclear norms among its populace and 

elites, codified in law, and a robust alliance relationship with the United States that 

served to both pressure it not to proliferate and assure it in the face of nuclear threats 

posed by others.
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That leaves Egypt, which appears exceptionally well suited to assessing a most-

likely case that did not result in proliferation. Egypt and Israel were exceptionally intense 

rivals and Egypt was aware of Israeli proliferation relatively early, yet Egypt did very 

little in response to Israeli proliferation.

Egypt and Pakistan are also a useful pair for cross-case comparison. The two 

cases have notable similarities. Most importantly, Egypt and Pakistan’s relationships with 

proliferating rivals Israel and India were similar. Considering both duration and intensity, 

the two dyads are arguably the most intense interstate rivalries of the past century. Both 

Egypt and Pakistan fought and lost several wars, at approximately the same times, with 

the conventionally superior neighbor that pursued and eventually acquired nuclear 

weapons; Egypt in 1948, 1967, and 1973, Pakistan in 1948, 1965, and 1971.77 Both their 

proliferating adversaries had close relationships, including the provision of significant 

conventional military assistance, with a superpower; Israel with the United States, India 

with the Soviet Union. 

In various other respects the cases are also similar. Both Egypt and Pakistan were 

governed by the British during the 20th century, before each became fully independent in 

the decade after World War II. Both countries had claims to regional leadership; Egypt 

under Nasser sought to be the leader of the Arab states, Pakistan aspired to leadership in 

the Islamic world. (The parallel here should not be overstated; Egypt had genuine claims 

to regional leadership, Pakistan much less so.) Both lacked formal defense pacts with 

nuclear-armed allies, although both had more informal relationships with powerful 

                                                
77 A colleague pointed out that for the parallel to match perfectly, Egypt should have conducted a limited 
war against Israel in 2001, to match the 1999 Kargil conflict Pakistan initiated. Had Egypt and Israel not 
made peace in the late 1970s, and had Egypt not regained the territory it lost in the 1967 war in the context 
of that peace process, one could imagine Egypt engaging in just the sort of fait accompli limited war 
strategy, banking in part on external pressure to freeze the status quo, as Pakistan engaged in in 1999.



52

benefactors that supplied them with conventional arms; Egypt with the Soviet Union, 

Pakistan with China. Both countries became aware of their rival’s launch of efforts to 

obtain nuclear weapons before the 1968 opening for signature of the Nuclear Non-

Proliferation Treaty; Egypt by the late 1950s and reinforced in the early 1960s, Pakistan 

beginning in the early 1960s and intensifying in the middle of the decade.

There are, of course, also significant differences between the two cases. Egypt 

made a “cold peace” with Israel in the late 1970s, and the two have not fought since then. 

The Indo-Pakistani rivalry has ebbed and intensified over time, but has certainly not been 

ameliorated to a similar degree. Pakistan was significantly less developed than Egypt at 

the time both realized their rival was proliferating, although also much larger and hence 

with somewhat greater aggregate resources. But the resources available to each were of 

the same order of magnitude, and their level of military expenditure was comparable, 

with Egypt consistently spending about a third more than Pakistan throughout the 1960s. 

One potentially important difference between the two is that Pakistan obtained significant 

sensitive nuclear assistance from China, whereas Egypt sought but largely failed to 

receive similar assistance.78 The distinction is not irrelevant, but as the subsequent 

discussion makes clear, Egypt did not pursue sensitive technologies with the vigor 

Pakistan did—there is no parallel in the Egyptian case to the Pakistani nuclear 

procurement network—and also repeatedly failed to take advantage even of those 

opportunities readily available to it. Had Egypt capitalized on the opportunities available 

to it and more vigorously pursued sensitive technologies, and had it failed to obtain 

                                                
78 Arguing that sensitive nuclear assistance is a crucial variable in explaining proliferation patterns, see 
Kroenig (2009). 



53

nuclear weapons as a consequence of failing to procure sensitive technology, one could 

argue this was the key factor explaining the difference in outcomes. Instead, Egypt’s far 

lesser proliferation motivation appears to be the key distinction, and the core issue to be 

explained in the subsequent case.
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CHAPTER 2: QUANTITATIVELY MODELING REACTIVE PROLIFERATION

Are states whose security rivals pursue or acquire nuclear weapons more likely to 

do so themselves? Under what conditions is such “reactive proliferation” more or less 

likely? This chapter employs quantitative analysis, based on a new dataset of the 

proliferation behavior of all states throughout the nuclear age, to shed light on these 

questions.

The analysis that follows finds strong support for the theory of reactive 

proliferation outlined in the prior chapter. Consistent with Hypothesis 1, the pursuit or 

acquisition of nuclear weapons by a rival state is only a modest proliferation stimulus, 

making states significantly more likely to explore a nuclear weapons option, but having 

little effect on their likelihood of pursuing or acquiring nuclear weapons. 

In contrast with Hypothesis 1, Hypotheses 2, 3, and 4 find little support. The 

conventional wisdom about reactive proliferation, suggesting that states whose rivals 

proliferate are much more likely themselves to do so, does not find support. States 

proliferate for many reasons, and the analysis that follows sheds light on a number of 

powerful predictors of proliferation behavior, but with the exception of initial exploratory 

activity, reactive proliferation explains little of the proliferation puzzle. 

At the same time, the contrasting hypothesis that reactive dynamics play no role 

in proliferation does not find support either. States are motivated to proliferate by rival 

proliferation, although in most cases that motivation is not sufficient to push them over 

the very high threshold to launching a nuclear weapons program or acquiring nuclear 

weapons. Finally, the supposition that the reactive proliferation impulse is negative—in 

other words, that states whose rivals proliferate are consequently less likely to do so 
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themselves, perhaps because they fear preventive attack or costly arms races—also finds 

no support.

The following section makes the case for quantitative analysis broadly and hazard 

analysis specifically. The next section describes the new dataset that is the basis for the 

analysis conducted here. The following section outlines various operationalizations of the 

independent variable of interest, having a rival proliferate. The next section details 

control variables. The subsequent section describes choices regarding distributional 

forms—assumptions about risk over time, required for hazard modeling. The following 

section presents and discusses results. Finally, the chapter closes with concluding 

thoughts.

1. Quantitative analysis, hazard modeling

There is a rich literature on nuclear weapons proliferation, but to date relatively few 

scholars have applied quantitative methods to either the causes or the consequences of 

nuclear weapons proliferation. The dearth of quantitative proliferation analysis appears to 

stem both from the fact that many analysts studying proliferation appear not to be trained 

in quantitative methods, and also from the widespread perception that the small number 

of cases, idiosyncratic nature of decisions to proliferate, and secrecy that impedes coding, 

all make proliferation a domain for qualitative, case-based analysis.

But in recent years, a small but growing number of scholars have begun to apply 

quantitative approaches to the proliferation puzzle. These scholars have recognized that 

while the case universe is modest, it is sufficiently large to facilitate meaningful analysis. 

According to the coding on which the analysis in this chapter is based, in the past sixty-
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plus years of the nuclear age, thirty countries have explored a nuclear weapons option, 

sixteen have launched nuclear weapons programs, and ten have acquired nuclear 

weapons, while more than a hundred have never engaged in any degree of proliferation 

behavior.79 This yields a rich case universe, with adequate observations for meaningful 

quantitative analysis, although the small number of countries that have proliferated, and 

particularly that have acquired nuclear weapons, does impose some limitations.

Further, quantitative analysis is uniquely well suited to assessing the role of 

multiple, varying factors that are jointly and probabilistic related to the outcome of 

interest, precisely the situation that confronts proliferation analysts. It requires no 

rigorous analysis to confidently assert that whether states proliferate is affected by 

multiple factors, such as their level of economic and technological development, their 

security environment, or the institutional commitments they have made not to proliferate. 

And it is also clear that these multiple factors are probabilistically related to 

proliferation—some factors make states more or less likely to proliferate, but there may 

be no necessary, and there are almost certainly no sufficient, conditions for proliferation. 

Some states with very problematic conventional security environments have done little or 

nothing to try to acquire nuclear weapons (e.g. Taiwan in the former category, Turkey in 

the latter), some very poor and technologically undeveloped states have nonetheless 

acquired (e.g. Pakistan and China), and some states have launched weapons programs in 

violation of commitments they made by joining the Nuclear Non-Proliferation Treaty 

(e.g. Iraq and North Korea).

                                                
79 For the purposes of qualitative case selection, the potential case universe is smaller, since not all states 
are capable of launching a serious nuclear weapons program. But for quantitative analysis, which seeks to 
control for factors like resources and technological capability, the case universe need not be truncated.
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Finally, of the various quantitative tools available, hazard analysis, also called 

survival, duration, or event history modeling, is particularly suitable.80 Hazard models are 

intended to explore the likelihood and timing of events of interest, while controlling for 

and exploring the importance of various factors. For example, hazard modeling is widely 

used for epidemiological research, such as to explain the incidence of cancer in a small 

number of individuals distributed throughout a far larger population, and exhibiting a 

variety of both fixed and varying potential risk factors, such as a genetic predisposition or 

a history of smoking for some period of time.

The applicability to the proliferation puzzle should be clear: of close to 200 

countries at present (though far fewer earlier in the nuclear age), only thirty have 

explored nuclear weapons, only sixteen have pursued nuclear weapons, only ten have 

acquired them, and only one has given them up.81 Even without in-depth analysis, it is 

apparent that the behavior of each country that did and did not proliferate was affected by 

a variety of risk factors, such as availability of economic resources, level of industrial and 

nuclear-relevant development, conventional and nuclear threat environment, and presence 

or absence of allies, among others.

One significant advantage of employing hazard analysis is that it seeks to explain 

the duration of time until the behavior in question is (or is not) undertaken, rather than 

whether or not states engaged in that behavior at a given time. As a result, it is not 

                                                
80 Janet M. Box-Steffensmeier and Bradford S. Jones, “Time is of the Essence: Event History Models in 
Political Science” American Journal of Political Science Volume 41, Number 4 (October 1997), pp. 1414-
1461 and Maarten L. Buis, “An Introduction to Survival Analysis” Unpublished paper, April 2, 2006, pp. 
1-25.
81 See Table 1 for the specific countries referenced. South Africa is the only country to have acquired 
nuclear weapons and relinquished them; the post-Soviet states of Ukraine, Belarus, and Kazakhstan are not 
counted here because they did not acquire weapons of their own volition and, more importantly, never 
exercised operational control over them before they were “returned” to Russia.
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bedeviled by a problem more conventional regression analysis faces, which is how to 

code states in the years after they begin engaging in the behavior study. For example, the 

United States acquired nuclear weapons in 1945, and a conventional regression approach 

would code it as acquiring them in each subsequent year. The problem is that nuclear 

weapons are likely to be sticky or path-dependent, such that the factors that motivated 

their acquisition are almost certainly substantially different from those that motivate their 

continued possession. Put differently, the United States presumably did not seriously 

reevaluate whether to keep nuclear weapons in each of those post-1945 years. So a more 

conventional regression analysis can either code the United States as though it had re-

acquired in each of those years, thereby explaining weapons possession rather than 

acquisition, since the number of years possessed hugely outnumbers the one year of 

initial acquisition, and also weighting more heavily those countries that have possessed 

nuclear weapons longer. Or it can code the United States as though it did not proliferate 

in each of those subsequent years, a cure that is worse than the disease, since the United 

States presumably did not re-acquire nuclear weapons in the 1950s, 60s, 70s, and through 

the present in large part because it already possessed them.82

2. New dataset of proliferation behavior

Quantitative analysis depends on consistent, empirically-supported coding of individual 

cases. The two major published quantitative studies of the causes of nuclear weapons 

proliferation, while path-breaking, both rely on too few sources, sources of suspect 

                                                
82 Unlike hazard analysis, which explicitly seeks to explain time until event, structuring a logit estimator to 
drop countries after they engage in certain thresholds of behavior seems problematic. For example, 
dropping the United States from the analysis after it acquired nuclear weapons in 1945 seems a cure 
potentially worse than the problem it is intended to solve.
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reliability, and are not fully transparent about why they made the coding decisions they 

did.83 Subsequent quantitative studies appear to have uncritically adopted most or all of 

the coding decisions of one of these two earlier articles.

The analysis in this article is based on a new dataset of the proliferation behavior 

of states in the international system between 1939 and 1992. The start date is based on 

the earliest nuclear weapons proliferation-related activity, initiated by Germany and the 

United States in 1939. The end date follows from data constraints, since several variables 

were imported from a study with that end date. The end date does not appear to 

problematically censor any nuclear weapons proliferation activity that might alter the 

results; no state initiated or terminated the exploration or pursuit of nuclear weapons after 

1992, and only one state, North Korea in 2006, appears to have acquired.84

The dataset employs multiple, high-quality sources for each coding decision. The 

results of this coding effort are detailed in Table 1, and a lengthy coding appendix that 

                                                
83 See Singh and Way (2004) and Jo and Gartzke (2007). Although the coding of the dependent variable 
leaves something to be desired in both cases, Jo and Gartzke are considerably more transparent about their 
coding decisions in their coding appendix than are Singh and Way. To cite the most egregious example of a 
suspect source, Jo and Gartzke code Japan’s behavior on the basis of a book whose opening chapter 
chronicles the apparently little-known 1945 Japanese atmospheric nuclear weapons test. To be fair, the 
coding decisions Jo and Gartzke make on the basis of this source are defensible.  They ignore the book’s 
discussion of Japan’s supposed nuclear test, and hence do not code Japan as having acquired nuclear 
weapons, but code it as pursuing them from 1943 until 1945. My own coding does not code Japan as 
pursuing nuclear weapons, but merely as exploring them, from 1941 until 1945. The suspect source is 
Robert K. Wilcox, Japan’s Secret War (New York: Marlowe and Co., 1995). As for Singh and Way, they 
code Iraq and Argentina as both pursuing nuclear weapons through the end of their study in 2000, and
Yugoslavia, Algeria, Romania, and Taiwan as exploring them through 2000, and completely ignore the 
proliferation activity of Egypt, Germany, Indonesia, Italy, Japan, and Norway.
84 Iraq’s pursuit is coded as ending in 1991. One state continued to pursue nuclear weapons after 1992—
Iran—and a number of states continued to possess them. But since hazard modeling drops states from the 
risk pool once they engage in the behavior under study, the 1992 end date does not affect how these 
behaviors impact the findings. The only arguable exception is North Korea, which is coded as acquiring 
nuclear weapons in 2006, when it conducted its first nuclear test. But whether it in fact acquired a 
rudimentary deliverable weapons capability at that time is debatable, and that event is sufficiently recent 
that there is a compelling case for postponing definitive assessment of it one way or another. There is also a 
case to be made that Syria was either exploring or pursuing nuclear weapons in the mid-2000s, and that 
Myanmar may have been doing so recently as well. Both of these are too recent, and available information 
too uncertain, to reliably code at the time of this writing.
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discusses each decision.85 Following Singh and Way, I code states in each year as 

engaging in one of four levels of nuclear weapons proliferation activity: no discernable 

activity, exploration, pursuit, and acquisition.86

For exploration, I follow Singh and Way’s coding approach, although I code a 

number of cases differently than they do. As do Singh and Way, I look for evidence of 

either explicit political authorization by national leadership to explore a nuclear weapons 

option, but not to pursue nuclear weapons, or formal linking of atomic research to 

defense agencies. Additionally, I consider behavior intended to bolster states’ nuclear 

weapons-relevant capabilities, but that does not meet the higher threshold for pursuit as 

employed here.

Exploration is both the least clearly defined and hardest to ascertain category of 

proliferation behavior, and perhaps for this reason Jo and Gartzke chose not to include a 

similar category in their analysis, but I regard it as useful because a considerable 

population of states appears to have been modestly interested in nuclear weapons and 

engaged in low-level proliferation behavior but not overt pursuit of them. Since 

exploration, pursuit, and acquisition are analyzed separately, at worst the results for 

exploration should be taken with a grain of salt, and its inclusion does not affect results 

for either pursuit or acquisition.

On pursuit, I look for evidence that heads of state authorized the pursuit of 

nuclear weapons with the goal of acquiring them, but acknowledging that such 

information is not available in every case, I also consider circumstantial evidence of 

                                                
85 See Appendix A.
86 Each of these are discussed briefly below, and at greater length in the prior chapter.
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nuclear weapons programs in a few cases. These criteria are analogous to those employed 

by both Singh and Way and Jo and Gartzke.

Finally, I judge acquisition to have occurred in the year in which states first had 

access to at least rudimentary deliverable nuclear explosive devices. For most states, this 

corresponds to the year of their first explosive test, but one state conducted a nuclear test 

without acquiring deliverable weapons (India), and several acquired such devices without 

or prior to conducting tests (South Africa, Israel, Pakistan).

The secondary literature is sufficiently rich to facilitate a high degree of 

confidence in the majority of coding decisions, more so than expected when embarking 

on this effort. In a few cases in which there are plausible cases to be made for alternate 

codings, these are noted in the coding appendix, and the base model is tested against 

these alternate codings to ensure robustness. 

Finally, it bears emphasizing that while coding for quantitative analysis can 

capture much of the nuclear weapons proliferation behavior of states, much is also 

necessarily beyond its purview. The analysis presented here proceeds from the intuition 

that it is nonetheless important to ask why some states overtly pursue or acquire nuclear 

weapons while others do not, even if some of those that do not engage in some degree of 

hedging behavior. The bottom line is that quantitative analysis can capture much but 

unequivocally not all of the nuclear weapons proliferation behavior in which states 

engage, and therefore can make useful contributions as long as analysts are transparent 

about its limitations.
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3. “Reactive proliferation” independent variable of study

Which states’ proliferation might plausibly spark reactive proliferation? As noted above, 

this study focuses on reactive proliferation that might be sparked by security rivals. In the 

vast majority of cases, this also captures status or prestige rivals; states in intense status 

or prestige rivalries tend to also be security rivals. 

There is a rich international relations literature on rivalry, which seeks to identify 

rivals and to understand why rivalries emerge, what effects they have, and how they end. 

This literature emerged from the observation that certain pairs of states in the 

international system appear to be particularly conflict-prone, and the majority of conflicts 

take place within these dyads.87 Instead of seeking to reinvent the wheel by developing 

and employing my own method of identifying rivals, I adopt two identifications of rivalry 

from the literature, and build my reactive proliferation independent variables of interest 

on these. I adopt a widely cited coding of “enduring rivals,” which captures only the most 

intense rivalries in international politics, in other words, those most likely to prompt a 

reactive proliferation response. Because this coding yields a relatively small number of 

states whose proliferation might prompt a reactive response, and because it is plausible 

that reactive proliferation might occur between less intense rivals, I also adopt a second, 

lower “rival” threshold, which captures an order of magnitude more states, and many 

conflictual relationships of both lesser intensity and shorter duration. If these two rather 

distinct codings yield similar results, and if the “enduring rival” threshold yields more 

                                                
87 D. Scott Bennett, “Security, Bargaining, and the End of Interstate Rivalry” International Studies 
Quarterly Volume 40, Number 2 (June 1996), pp. 157-158.
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intense reactive proliferation results than the lesser “rival” threshold, that would greatly 

increase confidence in whatever results obtain.88

The enduring rivalry variable is based on a widely cited study by D. Scott 

Bennett.89 Bennett identifies an enduring rivalry as a “dyad in which two states disagree 

over the resolution of some issue(s) between them for an extended period of time, leading 

them to commit substantial resources (military, economic, or diplomatic) toward 

opposing each other, and in which relatively frequent diplomatic or military challenges to 

the disputed status quo are made by one or both of the states…”90 Further, the rivalry 

must have an overtly military character: “One or both states occasionally use military 

force or the threat of it in an attempt to shift the resolution of the issues at stake in their 

favor.”91 Bennett notes that 45 percent of militarized interstate disputes before 1985 

occurred between enduring rivals, as well as the majority of wars and, at least at their 

outbreak, almost all of the most severe wars, as measured by battle deaths.92

                                                
88 In other words, if the two rivalry thresholds yield results that contradict each other, or if proliferation by 
less intense rivals seems to prompt a more robust response than proliferation by more intense rivals, this 
would reduce confidence in both findings, because the two indicators serve as robustness checks for each 
other. Separately, note that in addition to these two thresholds, I tried but ultimately did not include two 
other methods of identifying potential reactive proliferants. As an even lower threshold, I identified all 
states that had engaged in at least one militarized interstate dispute, a threat or use of force, with the 
proliferating state in the decade before it proliferated. I created this variable only for states that had 
acquired nuclear weapons. The results I obtained were consistent with those for the two variables described 
above, providing even more confidence in those results. But since this variable had less theoretical support, 
given the exceptionally low degree of antagonism between many of the pairs of states identified, and since 
creating it was very labor-intensive, I elected not to do so for pursuit, and did not include this variable in 
the results reported below. I also began creating a variable that would capture contiguity and proximity, 
independent of conflict behavior. In creating this variable, it quickly became clear that there would be no 
reactive proliferation relationship between the vast majority of the states it identified. Contiguous and 
proximate states do appear to be more likely to be security rivals, and those potential reactive proliferants 
are already captured in the rivalry variables mentioned above.
89 Bennett (1996), pp. 157-183.
90 Bennett (1996) p. 160.
91 Bennett (1996) p. 160.
92 Bennett (1996) p. 158, also citing Goertz and Diehl 1992, 1995 and Small and Singer 1982.
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The lower rivalry (as opposed to enduring rivalry) threshold is drawn from 

another widely cited article, by James P. Klein, Paul F. Diehl, and Gary Goertz, updating 

earlier work on rivalry.93 The authors define rivalry on the basis of spatial consistency 

(the same pair of states competing with one another), duration (unlike in the above 

coding, short-term rivalries are feasible, although isolated single conflict instances are not 

coded as rivalries), the presence of militarized competition, and linked conflict (a 

sequence of entirely independent conflicts between two states would not qualify as 

rivalry; instead, conflicts must be linked either geographically or temporally).94

Employing the enduring rivalry and rivalry thresholds together with my coding of 

the proliferation behavior of all states, I identify states as having various “reactive 

proliferation” risk factors. (Table 2 lists all states that had one or more reactive 

proliferation risk factors, as well as all states that did not but engaged in some degree of 

proliferation behavior. This is also the full potential case universe for qualitative 

analysis.) For example, when a state begins pursuing nuclear weapons, all the states with 

which it is in an enduring rivalry receive the risk factor “enduring rival pursuing,” and 

maintain that risk factor until the state ceases to pursue nuclear weapons, the rivalry 

terminates, or the study ends. I created similar variables for both enduring rivals and 

rivals, and for both the pursuit and the acquisition of nuclear weapons by those states. 

The relevant risk factors persist in subsequent years—in other words, states do not 

merely have the risk factor “rival pursuing” in the initial year the rival does so, but in 

every subsequent year until the rivalry ends or the rival ceases the behavior. This helps 

                                                
93 James P. Klein, Gary Goertz, and Paul F. Diehl, “The New Rivalry Dataset: Procedures and Patterns” 
Journal of Peace Research Volume 43, Number 3 (2006), pp. 331-348.
94 Klein, Goertz, Diehl (2006), pp. 332-339.
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address the issue that if states respond, their responses may not be instantaneous, since it 

may take a number of years to make the necessary political decisions, gather the required 

resources, and begin proliferation activity. As an additional robustness test, I created rival 

proliferation variables lagged by five and ten years, to examine whether states whose 

rivals proliferated were no more likely to immediately proliferate, but more likely to do 

so in subsequent years.95

Relatedly, note that when a rival escalates its proliferation behavior, the lesser risk 

factors persists. For example, if a rival previously pursuing acquires nuclear weapons, the 

risk factor “rival pursuing” persists, until the rivalry ends or the rival abolishes its nuclear 

weapons and also no longer pursues nuclear weapons. In other words, acquisition can be 

thought of as an even more intense form of pursuit. The alternative would be drop the 

risk factor “rival pursuing” back to zero when that rival acquired, but this would imply 

that the possible proliferation stimulus from that rival’s behavior had gone away, when in 

fact it had only increased.

4. Control variables

In order to quantitatively assess the degree to which rival proliferation influences states’

proliferation proclivity, it is necessary to identify the other factors that influence 

proliferation, in order to control for the effect of these factors and isolate the effect of 

rival proliferation. For example, level of industrial development likely affects whether 

states are able to proliferate and therefore also whether they attempt to do so. If we fail to 

                                                
95 These variables largely supported the findings of the non-lagged variables: the explore finding largely 
disappeared, and there was no relationship with pursuit and acquisition, although in a few cases there were 
anomalous findings, for example, ten years after states began pursuing, their enduring rivals were actually 
less likely to have acquired nuclear weapons.
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control for this variable, we risk imputing causality to other variables, like rival 

proliferation, that is instead explained by varying levels of industrial development.96 The 

same logic applies to a host of other factors.

I categorize proliferation explanations into five categories: economic resources 

and technological capacity; security motivations; institutional constraints; status 

motivations; and domestic politics. Each of these was discussed at greater length in the 

literature review in the preceding chapter. Below, specific variables that operationalize 

factors in each of the five categories are described. Each of the variables described below 

is included in at least one model that I subsequently report.

A. Economic resources and technological capabilities

Economic and industrial development: To control for the role of economic resources and 

technological capabilities, I employ a variable that is a moving average of each state’s 

energy consumption and iron and steel production.97 Although gross domestic product is 

the preferred measure, it is not available for most countries before 1950, and for none 

before 1945. One option is to find another variable that is relatively highly correlated 

                                                
96 If missing variables are correlated with the independent variable of interest, then their exclusion can lead 
to its overestimation, while if they are uncorrelated with it, their exclusion will lead to its underestimation.
97 I import this variable from Jo and Gartzke, but have been unable to ascertain precisely how it was 
calculated. Jo and Gartzke include an ambiguous formula in their article, correspondence with Gartzke has 
failed to clarify it, and I have not been able to precisely reverse-engineer the formula using the energy 
consumption and iron and steel production data on which Jo and Gartzke relied. On balance, I would prefer 
to use GDP data, and have therefore investigated ways to extend it farther back in time using proxies like 
energy consumption, but have so far not found a proxy that correlates strongly with GDP, and could 
therefore be used as a multiplier to extend GDP data farther back. For example, the economic and industrial 
capacity variable employed here yields only a 24 percent correlation with GDP per capita. A variable I 
created to measure per capita energy consumption yields only a 33 percent correlation with GDP per capita. 
An additional reason to use GDP is that it allows me to integrate Etel Solingen’s arguments about the 
proliferation impact of states’ integration with the international economy; in models where I include 
variables testing these, I find no support for Solingen’s arguments, but those arguments are widely cited 
and I would prefer to include and control for them. The other option is to include GDP, but not to extend it 
back, thereby truncating the analysis in 1945, and later for some states.
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with GDP per capita, such as energy consumption or iron and steel production, and to use 

that variable to proportionally extend GDP data back to 1939. Unfortunately, none of the 

variables I investigated was strongly correlated with GDP. As a robustness check, I 

imported gross domestic product variables from Singh and Way, and at least for the dates 

for which they are available, and they yield broadly similar results, although truncating 

the sample at 1945 for all states and later for some. I import this variable from Jo and 

Gartzke.

Latent nuclear weapons production capacity: To control for the role of nuclear 

infrastructure and resources, this variable sums “the number of resources or production 

capacities that a given state has for nuclear weapons production. The resources and 

capacities consist of the seven components (uranium deposits, metallurgists, chemical 

engineers, and nuclear engineers/physicists/chemists, electronic/explosive specialists, 

nitric acid production capacity, and electricity production capacity).”98 At least some of 

these are likely endogenous to the decision to pursue nuclear weapons—for example, 

states may prospect for uranium in part because they harbor weapons ambitions—but the 

variable does not appear to skew results for other variables when compared to a far more 

rudimentary industrial capacity threshold variable imported from Singh and Way, and 

also yields similar results (not reported here). I import this variable from Jo and Gartzke.

Sensitive nuclear assistance: To control for the role of sensitive nuclear assistance 

from other states—defined as assistance with the design and construction of nuclear 

weapons, the transfer of significant quantities of weapons-grade fissile material, or 

assistance in the construction of facilities to produce fissile material—this binary variable 

                                                
98 Jo and Gartzke (2007).
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codes years in which states receive sensitive nuclear assistance.99 I import this variable 

from Kroenig.

Civil nuclear assistance: To control for the role of non-sensitive, civil nuclear

assistance, for example in constructing research or power reactors, which might plausibly 

aid states in developing nuclear weapons, this binary variable codes years in which states 

receive civil nuclear assistance. Matthew Fuhrmann has argued that civil nuclear 

assistance plays a crucial role in proliferation, testing this argument quantitatively with a 

variable that measures formal nuclear cooperation agreements.100 But many nuclear 

cooperation agreements are never implemented; this variable captures only instances in 

which actual assistance takes place.101 I import this variable from Kroenig.

B. Security motivations

Conventional threat: To control for the impact of conventional military threats, this 

variable is equal to the summed capabilities of all a state’s enduring rivals, divided by 

that state’s capabilities, with one added and natural log transformed. Capabilities are 

drawn from the Correlates of War’s Composite Index of National Capabilities. I also 

created and imported a variety of other conventional threat variables, based on the 

frequency and intensity with which states engage in militarized interstate disputes and 

                                                
99 Kroenig (2010), p. 26 (manuscript citation). Note that while fissile materials are preferred by weapons 
designers, not all nuclear-explosive materials are fissile; for example, the even-numbered isotopes of 
plutonium—think so-called “reactor-grade” plutonium—are not fissile, but there is now a scientific 
consensus that they are weapons-useable. For that reason, this analyst prefers the term “nuclear-explosive 
materials.”
100 Matthew Fuhrmann, “Spreading Temptation: Proliferation and Peaceful Nuclear Cooperation 
Agreements” International Security Volume 34, Number 1 (2009).
101 Thanks to Matthew Kroenig for this insight.
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their participation in enduring rivalries, but this variable yielded the most consistently 

significant results.102 The variable is imported from Jo and Gartzke.

Note: The reactive proliferation variables described above also fall into this 

category, providing the nuclear counterpart to the conventional security variable 

described above.

Nuclear security guarantee: To control for the possible proliferation proclivity-

reducing effect of security guarantees from nuclear-armed allies, this binary variable is 

coded as 1 if states have a defense pact with a nuclear-armed ally and zero otherwise. 

Defense pact is the highest of three levels of formal alliance coded in version 3.03 of the 

Correlates of War alliance data set, on which this coding is based.103 The other alliance 

types, which are not judged sufficient to code a nuclear security guarantee, are ententes 

and neutrality treaties. It bears emphasizing that some states that are viewed as being 

informally allied, such as China and Pakistan, do not have formal alliances, and hence are 

not captured by this variable. Consistently coding such informal alliances poses 

substantial challenges, and further, even if such informal alliances are not irrelevant, it is 

highly plausible that formal security guarantees are far more reassuring to their 

recipients. Note that under this coding, any nuclear-armed state can in theory extend 

security guarantees, although in practice, the vast majority were extended by a 

superpower (the United States or Soviet Union). An alternate variable was also created, 

                                                
102 I have two datasets, one built off Jo and Gartzke’s 1939-1992 dataset, described here, and one built off 
Singh and Way’s 1945-2000 dataset. In the latter, one of the most powerful predictors of proliferation 
proclivity is a variable I created based on a five-year moving average of the summed intensities of the 
militarized disputes in which a state is involved. But when employed in the earlier dataset, this variable 
finds less consistent support, presumably because of its interaction with the economic capacity variable.
103 Douglas M. Gibler and Meredith Sarkees, “Measuring Alliances: The Correlates of War Formal 
Interstate Alliance Data set, 1816-2000” Journal of Peace Research Volume 41, Number 2 (2004), pp 211-
222.
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capturing only superpower security guarantees, but did not produce appreciably different 

results. Finally, some analysts have made a distinction between security guarantees 

extended by great powers and other states, but under the coding rubric employed here, no 

non-great power nuclear-armed states have ever extended security guarantees.104

Although Singh and Way and Jo and Gartzke employ similar variables, theirs appear to 

have some coding errors, so I created my own.

C. Institutional constraints

NPT ratification: To control for the possibility that membership in the Nuclear Non-

Proliferation Treaty constrains proliferation behavior, this variable is equal to 1 if a state 

has ratified the NPT and zero otherwise. Since the decision to ratify the treaty is 

presumably substantially endogenous to the decision not to pursue nuclear weapons—in 

other words, many states presumably choose to ratify it precisely because they do not 

intend to proliferate—this variable must be interpreted with care, but meaningful 

inferences are still possible, especially if the variable yields results other than the 

negative relationship that is expected. The evident endogeneity suggests that the results 

for other variables should be compared for models that do and do not include this 

variable. This variable is imported from Jo and Gartzke.

NPT systemic effects: To control for the possibility that the existence and strength 

of the NPT affects states’ proliferation proclivity, this variable is equal to the proportion 

of states in the international system that have ratified the treaty in any given year. The 

intuition is that the more states that have ratified, the more robust the treaty, whether via 

                                                
104 Singh and Way, p. 869.
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the norm it codifies or the functional restraints it imposes on potential proliferators. This 

operationalization is arguably more imperfect that others employed here. The strength of 

the NPT may not be a linear function of the number of states that have joined it; instead, 

it may be a threshold function, dependent on the behavior of some proportion of states, or 

of some subset of highly regarded states. The treaty’s primary effect may be 

instrumental—for example, non-nuclear weapon state treaty members commit to 

reporting civil nuclear activities and submit to periodic inspections—and these 

instrumental functions may have little to do with the proportion of states that have joined. 

Or the treaty may operate primarily as a signaling mechanism, perhaps allowing regional 

antagonists to more credibly signal that they do not intend to proliferate, and this 

function, too, may have little to do with the proportion of members. All these caveats 

notwithstanding, the variable may still shed some light on at least some aspects of the 

treaty. I also created and tested a far more simplistic variable, coded as zero before the 

NPT was opened for signature in 1968 and 1 thereafter; this variable was never 

significant, and I do not report results for it here.

D. Status motivations

Major power status: States’ roles in international politics may impact their proliferation 

proclivity, with states playing major international roles desiring nuclear weapons, either 

for functional reasons (their international roles expose them to threats they believe 

nuclear weapons can counter, in particular potential nuclear threats from other major 

powers that they are loathe to face without nuclear weapons of their own) or for status 

reasons (the identity of being a great power entails the possession of nuclear weapons). 
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Hence great powers may desire nuclear weapons even independent of their greater 

capabilities to proliferate and the more threatening security environments they often face. 

This variable relies on the standard Correlates of War coding of great powers in 

international politics. Note that at most there is a modest endogeneity issue here, since in 

hazard analysis, states are dropped after they engage in the behavior in question. In other 

words, if states are coded as great powers in part because they acquired nuclear weapons, 

this should not be problematic for the analysis here, unless that coding was based on their 

proliferation and preceded their actual acquisition of nuclear weapons. Finally, note that 

if states aspire to be major powers, or to emulate some aspects of how major powers 

behave, and therefore proliferate, this variable provides no traction on that dynamic. This 

variable is imported from Jo and Gartzke.

Regional power status: Similar to major powers, states that play major roles in 

their regions may consequently desire nuclear weapons, even independent of their greater 

capabilities to proliferate and possibly more threatening security environments. Regional 

powers are identified as those whose aggregate capabilities are equal to at least half those 

of the most powerful states in their regions, and that are not major powers. Again, note 

that if states aspire to be regional powers, and consequently to obtain nuclear weapons, 

this variable would not capture that dynamic. This variable is imported from Jo and 

Gartzke.
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E. Domestic politics

Democracy: To control for whether regime type affects states’ proliferation proclivity, 

this variable measures the level of democracy for each state in each year, by integrating 

rankings for both democracy and autocracy from the Polity IV data.105

5. Distributional Forms

When conducting hazard analysis that explores the role of a variety of time-varying 

covariates, two analytic approaches are possible. One of these approaches, semi-

parametric or Cox-regression, does not require the analyst to make any assumptions 

about the way in which risk changes over time. The other approach, parametric, requires 

the analyst to specify in advance the hazard function. For example, over time, do states 

become more or less likely to proliferate? Does the risk of proliferation initially increase, 

and subsequently decline? The advantage of the parametric approach is that, assuming 

the assumptions made about the hazard function are correct, it yields more precise 

estimates than does the semi-parametric approach.106 The smaller the dataset, the less 

precise Cox estimates will be relative to parametric estimates.107

When employing parametric approaches, analysts compare the fit of models using 

various distributions to select the distribution that best fits the data. Following Singh and 

Way, I employ parametric models with a Weibull distribution. The Weibull is an 

                                                
105 Jaggers and Gurr 1995, as cited in Singh and Way, p. 869.
106 Buis (2006) p. 21.
107 Box-Steffensmeier and Jones (1997), p. 1434.
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extremely flexible distribution, and can mimic the functional forms of a variety of other 

probability distributions, including the normal and exponential distributions.108

6. Results

What results does quantitative analysis, employing the new dataset and various 

combinations of the variables described above, yield? Are states whose rivals proliferate 

consequently more likely to explore, pursue, or acquire nuclear weapons? The following 

discussion refers to Table 3, which includes only significance thresholds, and Table 4, 

which includes full results, including coefficients, standard errors, and significance 

levels, for one, fully-specified model.

Beginning with Model 1 in Table 3, bivariate analysis is conducted to test for a 

possible relationship between having a rival acquire nuclear weapons and exploring, 

pursuing, or acquiring nuclear weapons. There is a strong and positive bivariate 

relationship at every stage of proliferation—in other words, when the possible effects of 

other variables are not controlled, states whose rivals acquire nuclear weapons are more 

likely to explore, pursue, and acquire nuclear weapons. (The direction of effects is not 

reported in the table, but is discussed in the text and reported in the subsequent table for 

one set of models. All effects were in the expected direction except one, in Model 13, as 

discussed below and noted in the table.) At the explore and acquire stages, this result is 

statistically significant at better than the 0.1 percent threshold, the highest threshold 

reported in statistical analysis. At the pursuit stage, the result is significant at the five 

                                                
108 As a robustness check, I also tested the model employed here using the semi-parametric Cox-regression 
approach. The results I obtained using semi-parametric analysis, which I do not report, were broadly 
consistent with those derived from parametric analysis using the Weibull distribution, although as expected, 
they were also broadly less robust.
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percent threshold, the most widely accepted threshold for statistical significance. Because 

these results do not control for the potential confounding effects of other variables, such 

as conventional threat environments or capabilities, they should be taken with a 

substantial grain of salt. But they do suggest one explanation for why the view that there 

is substantial reactive proliferation is so widely held; when ignoring the possible 

confounding effects of other variables, states with proliferating rivals appear more likely 

to engage in all stages of proliferation behavior.

Turning to Model 2, note that when economic development is included in the 

model, economic development is positively and statistically significantly correlated with 

proliferation at the highest significance threshold for every level of proliferation, while 

support for the reactive proliferation variable drops, so that having a rival proliferate is 

only correlated with weapons pursuit at the very lax 10 percent threshold, albeit still at 

the 0.1 percent threshold for explore and acquire. Turning to Model 3, note that when 

conventional threat is integrated into the model, it is highly significant for both 

exploration and pursuit, although interestingly not for acquisition. And support for the 

reactive proliferation variable drops further, there is now no relationship between rival 

proliferation and the pursuit of nuclear weapons, and the relationship at the acquire stage 

is only at the very lax 10 percent threshold. Finally, turning to Model 4 as well as 

subsequent models, note that once nuclear capacity is integrated, and for every 

subsequent model except one, there is never a statistically significant relationship 

between having a rival acquire nuclear weapons and either pursuing or acquiring nuclear 

weapons. Further, note that there is always a highly robust relationship between having a 

rival acquire nuclear weapons and exploring nuclear weapons.
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Model 8 deserves further comment, since it is the one anomaly to the observations 

reported above. The inclusion of the civil nuclear assistance variable has dramatic 

confounding effects on many other variables in the model. When this variable is 

included, there is modest support for the proposition that having a rival acquire makes 

states more likely themselves to acquire, albeit only at the lax ten percent threshold. But 

results for other variables are counterintuitive and inconsistent with all the other models 

reported. Economic development is dramatically undercut, with relationships at the

explore and acquire stages at only the lax ten percent threshold, and no relationship for 

pursuit. Conventional threat is no longer related to exploration. Nuclear security 

guarantees no longer reduce states’ likelihood of acquiring nuclear weapons. And 

sensitive nuclear assistance becomes statistically significant for acquisition. I do not have 

an explanation for why civil nuclear assistance has these effects, but since they are so 

clearly inconsistent with the results of all the other models, and also so implausible (is 

level of economic development really irrelevant to states’ proliferation proclivity?), I 

drop this variable in subsequent models. On sensitive nuclear assistance, note that the 

only two models that find support for its effects outside the exploration stage are Model 

8, which includes civil nuclear assistance, and Model 9, which does not, but includes the 

substantially endogenous variable NPT ratification. Note further that when major power 

status is integrated, this support disappears.

Models 13 through 20 also merit additional explanation. Model 13 is censored for 

the pursuit and acquire stages, so that only states that previously explored are at risk of 

pursuing, and only states that previously pursued are at risk of acquiring. (Results are not 

reported for the explore stage; they are by definition those of the uncensored model, since 
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there is no prior level of proliferation activity with which to censor the explore analysis.) 

This dramatically reduces the case universe, but the results are largely consistent with 

those obtained from uncensored models, although a few variables that were previously 

significant become insignificant, and sensitive nuclear assistance becomes significant but 

flips signs, so that states receiving sensitive assistance are less likely to launch nuclear 

weapons programs.

Model 14 is trimmed, including only variables that are statistically significant in 

at least one stage in the full Model 12. Model 15 is more radically trimmed, including 

only variables that are significant in the two more important stages, pursuit and 

acquisition. Again, these results support those obtained from prior models.

Models 16, 17, and 18 substitute alternate measures of rival proliferation for those 

employed previously. The prior models were all based on a measure that captured 

whether enduring rivals had acquired nuclear weapons. Model 16 tests the effect of 

having an enduring rival pursue nuclear weapons. Model 17 tests the effect of having a 

rival (i.e. the lower rivalry threshold, not the higher enduring one) acquire nuclear 

weapons. Model 18 tests the effect of having a rival pursue nuclear weapons. All of these 

results yield yet more support for the inferences drawn from prior models. As discussed 

below, the results of these other reactive proliferation variables are also consistent with 

the expectation that proliferation by more intense rivals yields more of a reactive 

proliferation response at the explore stage than proliferation by less intense rivals. These 

issues are discussed at greater length, and specific results reported, in the following 

chapter.
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Finally, Models 19 and 20, reported on Table 3A, test lagged and led versions of 

the core reactive proliferation variable. Nuclear proliferation takes time, so it is plausible 

that reactions to rival proliferation might not be instantaneous, but instead lagged. Note 

that this is not as problematic for the unlagged results reported above as might initially 

appear, for at least four reasons. One, as long as a rival continues to engage in the 

specified proliferation behavior or escalates that behavior and continues to be a rival, the 

risk factor remains, so even if states did not react in the first year, they might react later. 

Two, by the time the rival engages in the specified behavior—in particular the acquisition 

of nuclear weapons, but to a lesser degree also the launch of a nuclear weapons 

program—it has presumably already been engaging in lesser proliferation behaviors for 

some time, and its intense rivals are likely to have been aware of at least some of these. 

Three, and relatedly, the fact that the unlagged results for rival pursuit are consistent with 

those for rival acquisition suggests that the absence of lagging does not substantially 

undercut those results. Four, while the acquisition of nuclear weapons clearly takes 

considerable time, the launch of a dedicated program to pursue them should take far less 

time. Nonetheless, Model 19 tests an enduring rival acquisition variable lagged by 5 

years, and finds that there is no relationship to proliferation at any stage, including 

exploration. The results for the other variables are largely consistent with unlagged 

models, with the one exception of economic development, which is no longer significant 

at any stage. I also tested a 5-year lagged rival pursuit variable, not reported here, with 

the same results. Further, I tested 10-year lagged variables, also not reported, and 

consistently found either no results or a negative relationship to proliferation.109

                                                
109 One hypothesis that may be worth exploring further is that if states do not respond to rival proliferation 
in the near term, they may be less likely to do so down the road. This would be an interesting finding for at 
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It is also possible that states anticipate proliferation by their rivals, and 

consequently respond before their rivals engage in various proliferation behaviors. To test 

this hypothesis, I created led (the opposite of lagged) reactive proliferation variables. 

Model 20 tests an enduring rival acquisition variable led by 5 years, and finds that there 

is no relationship to proliferation at any stage, including exploration. The results for the 

other variables are entirely consistent with those for the other, “unled” models. I also 

created a 10-year led variable, not reported, and found no relationship to exploration or 

pursuit, and a modest negative relationship to acquire.

Finally, all the results discussed above reported only statistically significance, in 

other words, how confident we can be that there is a relationship between the 

independent and dependent variables, but not substantive significance, in other words, 

how substantial that relationship is, especially relative to other factors. The results 

reported above suggested that we could be very confident that states whose rivals 

proliferate were themselves more likely to explore, while there was no relationship to 

either pursuit or acquisition. How much more likely are states whose rivals proliferate to 

explore, and how does this compare to the effects of other variables, like conventional 

insecurity?

Unlike in more conventional regression analysis, in hazard analysis substantive 

effects cannot be interpreted directly from coefficients, and must instead be calculated 

                                                                                                                                                
least two reasons. One, it would counter the plausible argument that states may not rush to mimic their 
rivals, but are likely to follow suit a decade or two later, assuming the rivalry persists and the rival does not 
give up its nuclear weapons. Two, this would suggest that the period of maximum danger for those 
concerned about potential reactive proliferation is proximate to the initial proliferation that is raising 
reactive proliferation concerns in the first place, and that if proximate proliferation does not occur, other 
states attempting to prevent proliferation can let down their guards somewhat. In other words, in the Middle 
East the period of maximum danger occurred when it became clear that Iran had launched a nuclear 
weapons program (this example highlights the difficulty of quantitative coding, and the underlying 
assumption that states are aware of each other’s behavior), and to a lesser degree, in the years immediately 
after Iran acquires nuclear weapons, should that occur in future.
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separately. Hazard ratios that allow substantive importance to be assessed, corresponding 

to the full Model 12, are reported in Table 5. Note up front the enormous figure for 

economic development and exploration. The increase in economic development 

employed for this calculation is that experienced by North Korea between 1962, when it 

began exploring a nuclear weapons option, and 1980, when it began pursuing nuclear 

weapons. While it is not implausible that there is a powerful relationship between 

economic development and exploration, this one, which nears a trillion percent, stretches 

credulity.110 Note also that sensitive nuclear assistance has an enormous effect on 

exploration, and major power status an enormous relationship with acquisition, albeit in 

both cases only in the tens of thousands of percent, far more plausible than a trillion.111

With the exception of the three exceptionally large results reported above, the 

other results appear plausible, and consistent with other work I have conducted on the 

determinants of nuclear weapons proliferation.112 Note that the effect of having an 

enduring rival acquire nuclear weapons is substantial, increasing states’ risk of exploring 

nuclear weapons by more than 400 percent, in other words, making them more than four 

times more likely to explore.

                                                
110 GDP per capita, which is not used here because it is not available for most states before 1950, yields far 
more plausible hazard ratios, equivalent to tens, hundreds, or thousands of percents. However, a more 
rudimentary industrial capacity threshold employed in that model does yield a very large result for acquire, 
of over a million percent, although this is much more plausible than the trillion percent result reported here.
111 I am uncertain what to do about these results. I think they will undercut how seriously my other analysis 
is taken. There appear to be no easy fixes—in other words, no single variable appears to be responsible for 
these—although some combinations of variables yield somewhat less dramatic results.
112 Philipp C. Bleek, “Why Do States Proliferate? Quantitative Analysis of the Exploration, Pursuit, and 
Acquisition of Nuclear Weapons” in William Potter (ed.), Forecasting Proliferation in the 21st Century: 
The Role of Theory (Stanford, CA: Stanford University Press, forthcoming 2010).
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7. Conclusions

This chapter presented results of quantitative analysis examining why states explore, 

pursue, and acquire nuclear weapons, focusing on whether and to what degree having 

rivals proliferate helps explain observed proliferation behavior. The results are 

compelling—states whose rivals proliferate appear to be much more likely to explore a 

nuclear weapons option, but at least on average, no more likely to launch a nuclear 

weapons program or to acquire weapons. 

In other words, the moderate reactive proliferation hypothesis is supported. When 

rivals proliferate, this does increase states’ proliferation proclivity. But it does so 

relatively modestly, sufficient to push many states over the low threshold to exploring a 

nuclear weapons option, but not to pushing most states over the far higher thresholds to 

launching nuclear weapons programs or seeing them through to the acquisition of nuclear 

weapons.

A variety of alternate hypotheses do not find support. Most importantly, the 

conventional wisdom about reactive proliferation does not find support. States whose 

rivals proliferate are not far more likely to proliferate themselves. In fact, such states are, 

at least on average, no more likely to launch nuclear weapons programs or to acquire 

weapons. At the same time, the hypothesis that there is no reactive proliferation effect 

also does not find support. There is some degree of reactive proliferation; states whose 

rivals proliferate are consequently somewhat more motivated to proliferate themselves, 

just not enough to push most over the high thresholds to pursuing or acquiring. Finally, 

the supposition that—whether out of fear of preventive attack, triggering an arms race 
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they cannot sustain, or pessimism about playing catch-up—states whose rivals proliferate 

will consequently be less likely to themselves proliferate finds no support either.

These findings go a long way toward answering the questions posed in the prior 

chapter. But in answering the question of whether states reactive proliferate, the findings 

raise further questions about why these dynamics manifest themselves and under what 

conditions more or less reactive proliferation might be expected. Quantitative analysis 

gains some traction on these questions, as described in the following chapter. Subsequent 

chapters will then complement the quantitative analysis that precedes them with 

qualitative analysis to explore the nuances of how reactive proliferation played out in a 

few specific cases.
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CHAPTER 3: QUANTITATIVE MODELING, PART 2: WHY NOT MORE REACTIVE 

PROLIFERATION?

The prior chapter presented quantitative modeling results suggesting that having a 

rival proliferate is only a modest proliferation stimulus, making states much more likely 

to explore nuclear weapons options, but, at least in most cases, no more likely to pursue 

or acquire. These findings raise further questions. What factors explain why states have 

engaged in relatively little reactive proliferation in the past, and therefore under what 

conditions they might engage in more in the future? The answers to these questions are 

not only of scholarly interest, but have the potential to identify levers policymakers might 

use to make reactive proliferation less likely, for example if Iran continues down the path 

it currently appears to be on.

This chapter builds on the quantitative analysis presented in Chapter 2, and the 

hypotheses elaborated in Chapter 1, to explore these questions. The chapter finds that the 

intensity of rivalries with proliferating states, the proliferation intensity of the behaviors 

in which those rivals engaged, and potential respondents’ technological capabilities, 

dependence on allies resistant to their proliferation, and access to security guarantees 

from nuclear-armed allies all help explain why there has not been greater reactive 

proliferation in the past. In other words, some states that might have proliferated had less 

intense rivals proliferate, some were themselves less capable, some were dependent on 

powerful patrons who resisted their proliferation, and some obtained nuclear security

guarantees.

It bears emphasizing that the factors examined in this chapter are not the only 

ones that explain the aggregate reactive proliferation finding and case-by-case variation 

in outcomes. The factors highlighted in this chapter are those on which quantitative 
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analysis obtains leverage; in other words, they are a subset of the factors included in the 

quantitative model in this and the prior chapter. But other factors that likely affect 

reactive proliferation dynamics, highlighted in Chapter 1, are not amenable to 

quantitative testing. Most importantly, as discussed previously, proliferation by rivals 

almost certainly provides a window of opportunity that domestic proliferation proponents 

can use to make their case. Whether and to what extent windows of opportunity matter in 

reactive proliferation outcomes is not quantitatively testable, but will be examined, 

alongside other hypotheses, in the qualitative case chapters that follow.

1. Variables

The analysis presented here draws on several additional variables that complement those 

presented and employed in the prior chapter. Whether states in more intense rivalries with 

proliferating states, and states whose rivals engage in more advanced proliferation, are 

more likely reactive proliferators than states in less intense rivalries with proliferating 

states and those whose rivals engage in lesser degrees of proliferation can be tested by 

revisiting and fleshing out the quantitative results outlined at the end of the prior chapter, 

and do not require the creation of additional variables.

Exploring the relationship between reactive proliferation and latent nuclear 

capacity, alliance dependence, and security guarantees, requires additional variables to be 

tested. In order to test whether latent nuclear capacity helps explain the relative dearth of 

past reactive proliferation, I create interaction coefficients to explore the joint effect of 

both having a rival proliferate and having greater or lesser latent capacity.
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In order to test whether political constraints from dependence on a superpower 

patron hamper reactive proliferation, I integrate a new “superpower dependence” variable 

into the analysis, and also create an interaction coefficient to explore the joint effect of 

having a rival proliferate and being dependent on a superpower. Quantitatively 

operationalizing superpower dependence poses considerable challenges. I operationalize 

the concept by comparing states’ voting behavior in the United Nations General 

Assembly to the superpower with which they are most closely aligned.113 (Throughout 

the Cold War, the two superpowers are the United States and Soviet Union; after the 

collapse of the latter, the United States is the only superpower in the international 

system.) The intuition here is that states that are more dependent on a superpower will 

feel compelled to vote more closely with it. The values range between zero and one. At 

one end of the spectrum, extremely independent of either of the superpowers, is Lebanon 

in 1951, at the other extreme is Cuba in 1989, highly dependent on its Soviet patron. The 

U.S. has its share of highly dependent states as well, for example, Italy in the late 1950s 

to mid 1960s. This is clearly an imperfect operationalization: states may vote with a 

superpower for a host of reasons having little to do with dependence on it. Most 

obviously, they may vote with it on a given issue simply because they agree with its 

stance, and not because they feel compelled to do so. But even if it is imperfect, I regard 

it as the best quantitative operationalization of the concept I am attempting to study, and 

it should give me some traction on the questions I am asking, even if results need to be 

interpreted with a substantial grain of salt.

                                                
113 I construct this variable based on Erik Gartzke’s “The Affinity of Nations: Similarity of State Voting 
Positions in the UNGA” data, accessed at http://dss.ucsd.edu/~egartzke/datasets.htm. Kroenig constructed a 
similar variable for Kroenig (2010).
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Exploring the role of nuclear security guarantees in curbing reactive proliferation 

requires the creation of a new interaction coefficient, to explore the joint effect of having 

a rival proliferate and having access to a security guarantee.

2. Results

What light do the hazard results presented in the prior chapter, and updated models 

integrating the variables discussed above, shed on the intervening variables that are 

posited to explain variation in reactive proliferation outcomes?

A. Does proliferation by more intense rivals prompt greater reactive proliferation?

As noted above, examining whether proliferation by more intense rivals is more likely to 

prompt reactive proliferation can be tested by revisiting the quantitative models already 

outlined in the prior chapter. Recall that nuclear weapons acquisition by rivals only 

prompted states to explore, but not to pursue or acquire, nuclear weapons, at least on 

average. Therefore the focus here is only on exploration—how much more likely are 

states to explore in response to proliferation by rivals of varying intensities?

The last chapter reported that states whose enduring rivals acquired nuclear 

weapons were consequently 419 percent more likely to explore. But for pursuit by 

enduring rivals, and acquisition and pursuit by rivals, only statistical significance was 

reported, not magnitude. How do the hazard ratios for these relationships compare to that 

reported above, and what light does this shed on whether proliferation by more intense 

rivals prompts more intense reactive proliferation?
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Rerunning the analogous model but substituting the rival acquisition risk factor 

for the enduring rival acquisition one, we find that acquisition by a rival makes states 301 

percent more likely to explore. In other words, plausibly, proliferation by less intense 

rivals prompts less intense reactive proliferation responses. The result is robust across 

different degrees of rival proliferation. Having an enduring rival pursue makes states 602 

percent more likely to explore, while having a rival pursue makes them 325 percent more 

likely to explore.

Keeping in mind that quantitative findings merely apply in the aggregate, on 

average, we can tentatively extrapolate the reactive proliferation finding at the explore 

stage to other stages. In other words, all the empirical evidence presented so far suggests 

that states whose rivals proliferate are, on average, no more likely to pursue or acquire 

nuclear weapons. However, it is plausible that there might be one or two outlier cases, in 

which the rivalry between two states was so intense that it prompted some degree of 

reactive proliferation at the pursuit or acquisition stage. The fact that we find the 

variation we do in the explore stage provides at least limited support for this hypothesis. 

India and Pakistan come to mind as states in such an exceptionally intense rivalry. 

Whether and to what degree India’s proliferation motivated Pakistan’s will be addressed 

at far greater length in the qualitative case study chapters that follow.

B. Does greater proliferation by rivals prompt greater reactive proliferation?

The results reported above also give traction on whether more intense proliferation by 

rivals prompts greater reactive proliferation. Here, the expected empirical finding is less 

intuitive. On the one hand, it is plausible that more intense proliferation by rivals would 
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prompt greater reactions. On the other hand, we might expect that states who were going 

to respond would do so when their rival was pursuing, and those who had not yet done so 

by the time the rival acquired would not be more likely to reactively proliferate at that 

point. The second interpretation is perhaps more plausible than the first when we recall 

that what is being analyzed here is what makes states more likely to explore. The results 

support the second interpretation. States whose enduring rivals acquire are 419 percent 

more likely to explore, while those whose enduring rivals merely pursue are 602 percent 

more likely to explore. Similarly, states whose rivals (the lower threshold) acquire are 

301 percent more likely to explore, while states whose rivals pursue are 325 percent more 

likely to explore. So the results suggest that states who are going to respond are more 

likely to do so when their rival pursues, and those who have not yet done so by the time 

the rival acquires are somewhat less likely to reactively proliferate at that point.

C. Does nuclear capacity affect reactive proliferation?

How does capacity affect reactive proliferation outcomes? The simplest and perhaps most 

plausible possibility is that capacity affects reactive proliferation precisely as it does 

proliferation motivated by another factor, but it is also possible that more capable states 

will be even more likely to proliferate if their rivals do. As the results in Table 6A

suggest, states whose rivals proliferate and who have highly developed latent nuclear 

capacities are substantially more likely to proliferate. As the results in Table 5 indicate, 

an increase in nuclear capacity of one, one a scale of seven, leads to an increase in the 

likelihood of exploring of 65 percent (note that Table 5 reports the results of increasing 

nuclear capacity by two). Consulting Table 6A, for states whose enduring rivals acquire 
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nuclear weapons, the same increase in nuclear capacity leads to an increase in the 

likelihood of exploring of 428 percent.114 Even more interestingly, it appears that highly 

capable states are more likely to launch nuclear weapons programs in response to rival 

proliferation. As Table 6A indicates, states whose enduring rivals acquire nuclear 

weapons and whose nuclear capacity increases are 962 percent more likely to pursue

nuclear weapons. A similar relationship does not hold at the acquisition stage.115 These 

results suggests that there is a substantial reactive proliferation effect at the pursuit stage, 

but only for highly capable states. In other words, the lack of a more widespread effect is 

a function of the fact that many states had lesser capabilities. This merits more in depth 

examination, especially since, as noted in the prior footnote, it seems to run contra to the 

qualitative evidence.

D. Does alliance dependence affect reactive proliferation?

Focusing on political rather than technological capacity, are states that are more 

dependent on superpower patrons consequently less likely to reactively proliferate, 

                                                
114 Hazard ratios expressed as percents are calculated by subtracting 1 and multiplying by 100 to convert to 
percent. The subtraction is performed because hazard ratios express how many times more likely an event 
is, and an event that is one times more likely is equally likely, whereas the percents are intended to express 
how much more or less likely an event is, so an event that was 100 percent more likely would be twice as 
likely, in other words have a hazard ratio of 2.
115 Interacting rival proliferation with the economic capacity indicator does not yield statistically significant 
results for any stage of proliferation, but an alternate measure, GDP per capita, not reported here, does yield 
results that parallel for those nuclear capacity. (Aside from the issue that GDP truncates the results at 1945, 
and later for many states, interacting GDP per capita is more complicated, because two terms, GDP per 
capita and a squared term, jointly capture its effects. Interacting just GDP per capita does not yield 
significant results, but this might be a function of the uninteracted squared term confounding results. 
Interacting both GDP terms with the reactive proliferation variable separately yields results that parallel 
those reported here for nuclear capacity, but this requires including the reactive proliferation term in two 
separate interactions, which I am not certain is mathematically tenable.) Separately, I am still wrestling 
with what to make of the results reported in this section, and am not sure they are borne out in qualitative 
case analysis. If anything, historically more highly developed states like Japan seem less likely to reactively 
proliferate, although admittedly this may be explained by other variables, such as the fact that they obtained 
security guarantees or were dependent on superpower allies who resisted their proliferation.



90

because their superpower patrons have greater leverage over them to prevent their 

reactive proliferation? Superpower dependence is operationalized based on the similarity 

of UN General Assembly voting records between the state and the superpower with 

which it voted most closely, a clearly imperfect measure but perhaps one that gains some 

traction on the underlying issue. As the results in Table 6B suggest, states that both had 

an enduring rival acquire nuclear weapons and were highly dependent on a superpower 

are far less likely to explore, pursue, and acquire nuclear weapons. The results are 

statistically significant at better than 0.1 percent and substantively very large: states are 

more than 99 percent less likely to explore, pursue, or acquire nuclear weapons.116 Oddly, 

when included in a proliferation model but not interacted with rival proliferation, 

superpower dependence has no statistically significant relationship to proliferation 

proclivity. Further, note that the inclusion of the variable knocks out the economic 

capacity variable at every stage of proliferation.117

E. Do nuclear security guarantees affect reactive proliferation?

How do security guarantees affect reactive proliferation? As the results in Table 6 

suggest, states whose enduring rivals acquired nuclear weapons and who obtained 

nuclear security guarantees were substantially less likely to explore, pursue, and acquire 

nuclear weapons. As the results in Table 5 indicate, nuclear security guarantees have a 

dissuasive effect on proliferation motivated by a variety of causes, making states 74 

                                                
116 I am uncertain about how to interpret an interaction coefficient in which one variable varies 
continuously from 0 to 1. In other words, if the hazard ratio represents the risk increase resulting from a one 
unit increase, does that mean an increase from zero (no dependency) to one (complete dependency)?
117 Given the very imperfect operationalization of the underlying hypotheses it represents, its problematic 
relationship with other variables, and the odd substantive results, there may be a strong case for not 
including this variable in the study, and trying to assess alliance dependence qualitatively rather than 
quantitatively.
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percent less likely to explore, 85 percent less likely to pursue, and 86 percent less likely 

to acquire, controlling for other variables. As the results in Table 6C suggest, security 

guarantees have a much more pronounced effect on reactive proliferation, although with 

an important nuance. The nuance is that security guarantees do not curb states’

exploration in response to rival proliferation. In fact, the results suggest they amplify it, 

although this may be a function of the fact that the more likely reactive proliferators are 

also the most likely to receive security guarantees, rather than the fact that security 

guarantees themselves amplify reactive proliferation. In contrast, states whose enduring 

rivals acquired and who obtained security guarantees were 99 percent less likely to 

pursue and to acquire. These exceptionally strong findings may be a function of the fact 

that likely reactive proliferators receive particularly robust security guarantees—think of 

the lengths to which the United States has gone to make its security guarantee to Japan 

credible.118 Finally, in contrast to potential proliferation motivated by rival proliferation, 

security guarantees have no dissuasive effect on proliferation motivated by conventional 

insecurity. (These results are not reported in the accompanying tables.) This result is 

robust across two very different measures of conventional insecurity, the capabilities 

relative to rivals measure employed in this model, and another that measures dispute 

intensity, with the one major caveat that for the former measure, security guarantees do

have a powerful dissuasive effect at the acquisition stage.

                                                
118 The substantive size of the findings is a concern, and merits further analysis.
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3. Conclusions

The findings reported above shed substantial light on why, on average, there is relatively 

little reactive proliferation, and under what conditions there might be more. In the past, 

there has been relatively little reactive proliferation at least in part because relatively few 

states were in exceptionally intense rivalries with proliferating states, some states that 

might have proliferated had less advanced capabilities and chose not to make the costly 

trade-offs required to develop these, some states that might have proliferated were 

dependent on superpower allies that resisted their proliferation, and some obtained 

nuclear security guarantees from their allies. Greater reactive proliferation can be 

expected in future in response to proliferation by exceptionally intense rivals, and by 

potential reactive proliferation who are highly capable, relatively independent of 

powerful states that might constrain their proliferation, and unable or unwilling to obtain 

security guarantees. In terms of capability, note that as capacity steadily diffuses through 

the international system, this particular barrier to proliferation will decrease, although the 

technological challenges to acquiring nuclear weapons will remain substantial for the 

foreseeable future.
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CHAPTER 4: EGYPT’S RESPONSE TO ISRAELI PROLIFERATION, 1949-1979

After beginning to lay the groundwork for a nuclear weapons program in the late 

1940s, in the mid-1950s Egypt’s intense rival Israel launched a program to obtain nuclear 

weapons. By the end of that decade, Egyptian policymakers had already obtained 

significant evidence of their rival’s nuclear weapons-related activities. Their suspicions 

were further reinforced as additional information leaked out throughout the 1960s, 

prompting vigorous internal government and public debate about how Egypt should 

respond. By 1967, Israel possessed rudimentary nuclear weapons, and at the latest by the 

early 1970s Egyptian policymakers were aware of this capability. How did Egypt react to 

nuclear weapons pursuit and later acquisition by its exceptionally intense rival? And what 

explains its reactions?

This chapter argues, consistent with Hypothesis 1 and with reference to the three

mechanisms that explain variation in reactive proliferation outcomes, that Egypt’s 

motivation to obtain nuclear weapons moderately increased as it became aware of intense 

rival Israel’s pursuit of them. Perceiving both security and prestige threats, Egypt 

vigorously explored nuclear weapons options and engaged in other lower-level 

proliferation behavior, including attempting to acquire nuclear weapons “on the cheap” 

from other countries. But recognizing the primarily status quo reinforcing, defense 

dominant character of nuclear weapons in Israel’s hands, and in the face of considerable 

economic, technical, and political hurdles, Egypt was never willing to make the costly 

trade-offs required to launch and sustain a concerted program of the sort engaged in by 

every country that obtained nuclear weapons throughout the nuclear age. Egyptian 

policymakers repeatedly but unsuccessfully sought robust security guarantees from 
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nuclear-armed ally the Soviet Union, so in this case such guarantees do not help to 

explain the lack of greater reactive proliferation, although there is some ambiguity about 

whether less robust, more ambiguous or even implicit guarantees may have provided 

Cairo with at least partial reassurance.

The chapter contrasts the arguments of Hypothesis 1 with three alternate 

hypotheses. First, if the conventional reactive proliferation pessimism captured in 

Hypothesis 2 is correct, and states whose rivals pursue or acquire nuclear weapons are 

consequently highly motivated to proliferate, Egyptian policymakers should have 

initiated vigorous pursuit of nuclear weapons, including making costly trade-offs versus 

other security and national priorities, as they became aware of Israeli efforts. To the 

extent that these efforts failed to secure Egypt nuclear weapons, this should be explained 

by either intractable challenges or the dramatic amelioration of the rivalry, rather than a 

lack of motivation.

In light of its very intense rivalry with Israel, Egypt should have been an easy case 

for conventional reactive proliferation pessimism. This is particularly so because some 

widespread explanations for Egypt’s failure to proliferate are either incorrect or do not 

fully capture the nuances of the case. It is unequivocally not the case that in the late 

1950s and early 1960s Egyptian policymakers were unaware of Israel’s activities and that 

this explains the lack of greater Egyptian proliferation. Resource constraints, while an 

important part of the story, are also inadequate to explaining why Egypt did not do more; 

Cairo had the capacity to engage in a far more serious proliferation effort than it did. 

Egypt did fail to secure sensitive nuclear assistance, but it also failed to take advantage of 

some opportunities offered to it, and it only pursued sensitive assistance half-heartedly. 
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And while Egypt eventually made a “cold” peace with Israel in the late 1970s, that does 

not explain its failure to do more in the 1960s or early 1970s, as Israel was proliferating 

and while the rivalry between the two states was most acute.

Second, if the argument that states whose rivals pursue or acquire nuclear 

weapons are consequently neither more nor less motivated to proliferate is correct, as 

captured in Hypothesis 3, Egypt should have engaged in little or no proliferation activity 

in response to Israeli proliferation. Egyptian policymakers might still be expected to have 

engaged in some relatively cost-free rhetoric about matching Israeli proliferation, 

intended for internal and/or external audiences, but not either rhetoric or activities that 

might incur significant economic or political costs.

Third, if the argument that states whose rivals pursue or acquire nuclear weapons 

fear costly arms races or preventive attack, and are consequently motivated not to 

proliferate is correct, as captured in Hypothesis 4, then Egyptian policymakers should 

similarly have engaged in no significant proliferation in response to Israeli proliferation. 

Further, the more advanced Israeli proliferation became, and especially as it became clear 

Israel would soon acquire nuclear weapons and once it did so, Egyptian policymakers 

should have curtailed any proliferation efforts previously under way. Finally, those

policymakers might still have engaged in some relatively cost-free public rhetoric about 

matching Israeli proliferation.

There is some overlap between the expectations of Hypotheses 3 and 4, although 

some potential for differentiating between them based on the timing of Egyptian actions, 

the specific actions undertaken, and especially the justifications proffered for those 

actions. For example, if Egyptian policymakers had attempted to either directly or 
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indirectly communicate to Israel the fact that they were not attempting to proliferate, to 

reduce dangers of sparking an arms race or prompting a preventive attack, that would be 

more consistent with Hypothesis 4 than 3. But if neither hypothesis finds support in the 

case, then discriminating between them is less important. And whether rival proliferation 

makes states no more or less likely to proliferate (Hypothesis 3), or less likely to do so 

(Hypothesis 4), is perhaps best examined in the aggregate, using large-n statistical 

methods, as was done in prior chapters.

There are plausible interpretations of Egyptian actions consistent with each of 

these four hypotheses. This chapter will argue that Egypt’s actions are most consistent 

with the expectations of the argument elaborated in prior chapters, and captured in 

Hypothesis 1: states whose rivals proliferate are only modestly more likely to do so 

themselves, sufficient to push many—including Egypt—over the low threshold to 

exploring nuclear options and engaging in other low-level proliferation behavior, but not 

the far higher thresholds to dedicated pursuit and possible acquisition.

The following section makes the case that Egypt and Israel were exceptionally 

intense rivals from the late 1940s through the late 1970s, and therefore that Egypt is a 

plausible most-likely case for testing the conventional wisdom that states whose intense 

rivals proliferate are much more likely to do so themselves. Section 2 details when Israel 

engaged in what nuclear proliferation behaviors, and when Egyptian policymakers and 

the Egyptian public were aware of which of these. Section 3 chronicles the nuclear 

proliferation actions in which Egypt engaged, potentially in response to Israel. Section 4

examines why Egypt did and did not engage in various proliferation actions, examining 

the role of Israeli proliferation as well as other factors that may explain Egyptian 
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behavior. Section 5 compares the argument advanced in the prior section about the role of 

Israeli proliferation in Egypt’s actions to three alternate hypotheses. Finally, the 

conclusion summarizes take-aways and sets the stage for the chapter that follows.

1. Methodology

There are three interrelated ways to use the Egypt case to test the argument that states 

whose rivals proliferate are consequently only modestly motivated to proliferate 

themselves. The first is to examine what proliferation behaviors Egypt engaged in, the 

second why it engaged in those behaviors, the third how these compare to other cases. 

The first approach is a useful empirical test in its own right, and a precondition for the 

second. The second approach is where qualitative methods allow a fundamentally 

different logic of inference than the quantitative approach employed in earlier chapters. 

The third approach, comparing Egypt’s behavior to that of Pakistan, examined in the 

chapter that follows, and more broadly to other states that both did and did not proliferate 

throughout the nuclear age, provides a subtext for the first two and is engaged in at 

greater length at the end of the subsequent chapter focused on Pakistan.

The first approach is what social science methodologists refer to as “congruence 

testing.” Given a certain value on the independent variable, what outcome do we expect 

on the dependent variable? In the case at hand, since Egypt had an intense rival 

proliferate, the argument advanced in this study predicts that Egypt should consequently 

have explored nuclear weapons options or engaged in other low-level proliferation 

behavior, but should not have launched a dedicated nuclear weapons program.
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This single case yields substantial analytic leverage because the intensity of the 

Israeli-Egyptian rivalry makes it a most-likely case for reactive proliferation. The absence 

of robust security guarantees from a nuclear-armed ally bolsters this status, as does the 

fact that Egypt had sufficient economic, technical, and political resources to fuel a serious 

proliferation attempt, even if its proliferation capabilities were less advanced than those 

of some other states.119

If Egypt explored nuclear weapons options or engaged in other low-level 

proliferation behavior as it became aware of Israeli proliferation, but did not launch a 

dedicated nuclear weapons program, this would provide important additional confirming 

evidence for the argument advanced in this study (Hypothesis 1). Conversely, if Egypt 

did seriously pursue nuclear weapons, including making costly trade-offs vis-à-vis other 

national priorities, even if its proliferation attempts were ultimately unsuccessful, that 

would provide important disconfirming evidence and support for conventional reactive 

proliferation pessimism (Hypothesis 2). If, on the other hand, Egyptian policymakers 

engaged in no meaningful proliferation behavior at all, that would provide some support 

for the argument that the reactive proliferation dynamic is either non-existent (Hypothesis 

3) or negative (Hypothesis 4).

While the outcome of a most-likely case such as Egypt provides a useful 

additional empirical test of the arguments advanced in this study, it is not decisive. After 

all, Egypt might have failed to seriously pursue nuclear weapons due to idiosyncrasies of 

this particular case. The potential shortcomings of congruence testing can be remedied by 

                                                
119 The theoretical most-likely case for reactive proliferation, a country whose intense rival proliferated, 
which did not have access to security guarantees from a nuclear-armed ally, and which had access to 
substantial economic and technical resources and was politically relatively unconstrained by powerful allies 
that might have resisted its proliferation, has not occurred throughout the history of the nuclear age.
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examining not only what Egypt did or did not do, but also why it responded to Israel in 

the ways that it did. Here case study methods can deploy a fundamentally different logic 

of inference than large-n quantitative methods.

This second approach is what methodologists refer to as “process tracing.” This 

approach attempts to shed light on the question of why, i.e. by what intermediate steps or 

mechanisms, the value on the independent variable translated into the dependent variable 

outcome. In other words, what were the nuances of Egyptian policymakers’ responses to 

Israeli proliferation?

Egyptian policymakers’ degree of concern about Israeli proliferation, whether 

they viewed proliferation in response as substantially ameliorating their concerns, and 

how intensely they decided to pursue nuclear weapons in the face of costly trade-offs all 

shed substantial additional light on the dynamics of reactive proliferation. If Egyptian 

policymakers articulated concern about Israeli proliferation, expressed interest in 

obtaining their own nuclear weapons in response, but viewed proliferation as somewhat 

desirable but not necessary, that provides additional empirical support for the arguments 

advanced here (Hypothesis 1). Conversely, if those policymakers viewed proliferation as 

a crucial response to Israeli proliferation, and their apparent failure to do so is merely a 

function of having been stymied in the attempt, that would provide important 

disconfirming evidence and support for conventional reactive proliferation pessimism 

(Hypothesis 2). If, on the other hand, Egyptian policymakers saw no need for nuclear 

proliferation as a consequence of Israel’s proliferation, or if they feared sparking an arms 

race they would not be able to sustain or prompting preventive attack, that would provide 
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some support for the argument that the reactive proliferation dynamic is non-existent 

(Hypothesis 3) or negative (Hypothesis 4).

Finally, a third methodological approach, comparative case analysis, provides a 

subtext for the two described above. This chapter focuses on Egypt’s reaction to Israel, 

but Pakistan’s reaction to India’s proliferation, examined in the following chapter, 

provides important context for this analysis. Cross-case comparisons, between Egypt and 

Pakistan, and more broadly between these two cases and the broader universe of states 

that did and did not proliferate, are explored at greater length at the end of the subsequent 

chapter focused on Pakistan.

2. Egypt and Israel, exceptionally intense rivals

Egypt and Israel were exceptionally intense rivals from Israel’s 1948 founding through 

the late 1970s peace process that culminated in their 1979 peace accord and marked a 

substantial lessening of the rivalry in the context of a “cold” peace that has persisted to 

the present day. The rivalry between the two states escalated from the late 1940s through 

the late 1950s, was at its peak throughout the 1960s, and ameliorated in the 1970s in the 

run-up to their peace accord. During this time, the two sides fought multiple large-scale 

wars as well as numerous lower level skirmishes, confronted one another politically and 

economically, and leaders and opinion elites in both countries identified the other as both 

their most important and an exceptionally intense rival.

The Israeli-Egyptian rivalry dates back to Israel’s founding in 1948. After the 

state of Israel was formally declared in 1948, five Arab states that had previously rejected 

the 1947 United Nations Partition Plan jointly attacked Israel. Together with Iraq, Jordan, 
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Lebanon, and Syria, and backed by Saudi Arabia and Yemen, monarchical Egypt invaded 

the territory of the former British Mandate of Palestine, leading to a year of sporadic 

fighting in the former Mandate territory, the Sinai Peninsula, and southern Lebanon. 

Israel eventually emerged victorious, and the war is today referred to in Israel as the War 

of Independence or Liberation, while on the Arab side it is referred to simply as the al-

Nakba, or the Catastrophe or Disaster.120 Nasser, who would later lead Egypt throughout 

the years of its greatest antagonism with Israel, and under whom Egypt engaged in its 

most serious nuclear weapons-related efforts, had his first battlefield experiences in this 

conflict.121 He also served as a member of the Egyptian delegation to the ceasefire 

negotiations, which he apparently found humiliating, setting the stage for his subsequent 

antagonism toward Israel.122

Despite their early conflict, the Egyptian-Israeli rivalry subsided significantly in 

the late 1940s and early 1950s. In the early 1950s, Egypt was focused on pushing out the 

remnants of British occupation and a regime transition that toppled its prior monarchy via 

a bloodless military coup. Nasser played a key role in the 1952 coup, which installed a 

general, Muhammad Naguib, to the nominal positions of prime minister and later 

president of Egypt.123 After growing tensions between the two, Nasser seized the 
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opportunity provided by a 1953 assassination attempt to displace Naguib, launch a broad 

political crackdown, and consolidate his power.124

Both Nasser and Israeli leaders initially signaled intentions to try to improve 

relations, although antagonism simmered as the two sides engaged in low-level and 

indirect conflict.125 From the Egyptian perspective, relations soured dramatically after 

Israel, in response to guerilla attacks and the Egyptian seizure of an Israeli ship, 

conducted a large-scale raid against the Egyptian Army Headquarters in Gaza in 1955.126

From the mid-1950s through the mid 1970s, when new leadership and a new strategy for 

realizing its foreign policy goals led Egypt to reach out to Israel and ultimately sign a 

peace agreement with it, both Israel and Egypt identified the other as their most 

significant antagonist.127

In 1956, Nasser initiated renewed large-scale conflict with Israel when he 

nationalized the Suez Canal, closed it and the Straits of Tiran to Israeli shipping, and 

blockaded the Gulf of Aqaba. In response, Israel invaded the Sinai Peninsula with French 
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and British support. After Israel captured the Gaza Strip and previously Egyptian-held 

portions of the Sinai Peninsula, the United States and United Nations pressured it into a 

ceasefire. Israel agreed to withdraw from Egyptian territory, and Egypt agreed to the 

demilitarization of the Sinai, to be overseen by a UN force.128 Although Egypt had been 

defeated on the battlefield, Nasser’s perceived victory over his foreign antagonists helped 

to cement his leadership position.129

In late 1959 and early 1960, relations worsened yet further as Egyptian and Israeli 

troops clashed repeatedly, around the same time the Egyptian government apparently 

received its first tangible evidence that Israel had embarked on a nuclear weapons 

program (see subsequent section). Some sources suggest that Egypt expected a full-scale 

attack from Israel and mobilized troops and supplies in preparation.130 Relations 

continued in much the same tenor throughout the 1960s, as Egypt received additional 

confirmation of Israel’s nuclear weapons efforts, and the two sides repeatedly engaged in 

various degrees of mobilization for wars that did not materialize.

The next full-scale war between the two sides was fought in 1967. Egypt had 

expelled UN observers introduced at the end of the 1956 Suez Crisis, deployed 100,000 

soldiers to the Sinai Peninsula, and again closed the Straits of Tiran to Israeli shipping. 

Syria, Lebanon, and Jordan, all allied with Egypt, also mobilized for war against Israel. 

Israel preemptively attacked and destroyed most of the Egyptian, Jordanian, Syrian, and 

Iraqi air forces on the ground. This decisive preemptive strike gave Israel a crucial edge, 
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and in subsequent fighting it crushed the Arab forces. By the war’s end, Israel controlled 

the Sinai Peninsula, Gaza Strip, West Bank, eastern Jerusalem, and the Golan Heights, 

redrawing territorial boundaries in ways that continue to affect regional geopolitics up 

through the present day.131

The 1967 defeat was catastrophic for Egypt. It was humiliating for a leader who 

sought to lead the Arab world, and who had used antagonism with Israel to rally Arabs to 

common cause.132 It also imposed huge economic costs. Rebuilding Egypt’s military 

entailed very significant costs, at the same time as Egypt had lost access to oil wells in 

the Sinai and Red Sea and revenue from the Suez Canal.133 As Nasser told a visiting 

Soviet delegation little more than a week after the fighting ended, “The closure of the 

Suez Canal has lost us nine million pounds in hard currency every month, in addition to 

the value of the oil that we have lost as a result of the occupation of the Sinai oil fields. 

To deal with these economic difficulties, we have slashed our budget heavily, but even so 

we will still have a shortfall in hard currency.”134 In addition, a number of nations 

suspended aid to Egypt during the war, some continuing to do so after it ended. 

In the subsequent years, Egypt’s primary foreign policy goal was the return of the 

territory it had lost in 1967.135 With that goal in mind, in 1969 Nasser initiated what was 

later termed the War of Attrition against Israel, engaging in smaller-scale attacks with the 
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goal of exhausting Israel and compelling it to surrender the Sinai Peninsula.136 That 

strategy met with little success, and after Nasser died in 1970, his successor, Anwar 

Sadat, eventually abandoned it.

Frustrated with Egypt’s inability to regain the territory lost in the 1967 war, Sadat 

decided that a limited but large-scale attack could help regain territory, both directly and 

by galvanizing superpower attention required for more decisive changes in the status quo. 

In 1973, Syria and Egypt undertook a surprise attack against Israel on the Jewish Yom 

Kippur holiday. They initially overwhelmed unprepared Israeli forces, but Israel was able 

to rally and turn the tide. At this point the Soviet Union threatened to intervene, and the 

United States engaged and pressured Israel to agree to a ceasefire.137 Much as the 1956 

Suez Crisis had bolstered Nasser’s status in Egypt and the Arab world more broadly, the 

1973 war improved Sadat’s domestic and regional standing, the outcome of the fighting 

notwithstanding.138

Although a battlefield defeat for Egypt, the 1973 war put in motion events that 

would culminate in the return of the Suez Canal and Sinai to Egypt and the negotiation of 

a peace accord between Israel and Egypt that has persisted to the present day. In 1977, 

Sadat became the first Arab leader to officially visit Israel, addressing the Israeli Knesset 

and initiating negotiations that culminated in 1979 peace accords, as part of the Camp 
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David process facilitated by U.S. president Jimmy Carter.139 The 1979 peace did not 

entirely end the rivalry—it is often referred to as a “cold” peace—but it substantially 

ameliorated it, and the two sides have not clashed in militarily significant ways since it 

was signed.

3. What did Israel do and when did Egypt know about it?

Israeli policymakers aspired to a nuclear weapons capability from the state’s earliest 

days, and consequently began exploring nuclear weapons options and laying the 

groundwork for a future weapons program as early as 1949. By the mid to late 1950s, 

they had launched a dedicated nuclear weapons program, although the first few years of 

this activity appear to have gone undetected in the outside world. By the late 1950s, 

Egypt already had significant evidence of Israeli pursuit of nuclear weapons. These 

assessments were reinforced as additional information of Israel’s progress toward the 

bomb leaked out throughout the 1960s. By 1967, Israel possessed rudimentary nuclear 

weapons, and at the latest by the early 1970s Egyptian policymakers were aware of this 

capability. Beginning at the latest in 1960 and intensifying later in the decade, Israel’s 

apparent proliferation provoked vigorous internal government and public debate within 

Egypt. The widespread belief that uncertainty about Israeli proliferation explains Egypt’s 

relatively limited reactions to it is at a minimum significantly overstated.
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A. Laying the foundation, 1949-54

Every serious nuclear weapons program throughout the atomic age had at least one 

dedicated champion, someone who single-mindedly drove it forward and without whom 

the program would have had a very different character, perhaps never materializing or at 

least doing so later. For Israel, that role was played by its first prime minister, David Ben 

Gurion. Consumed by fears for Israeli survival in the face of intense antagonism from 

quantitatively far superior Arab neighbors, most prominently Egypt, Ben Gurion hoped to 

leverage Israel’s intellectual capital to bolster its security.140 One of Ben Gurion’s early 

initiatives was to establish, in 1947, a scientific research department within the Haganah, 

the predecessor to the Israeli Defense Forces, allocating it such a large budget that 

initially its leadership was at a loss about how to spend it.141 In the same vein, writing to 

an operative in Europe in 1948, the prime minister instructed him to seek out East 

European Jewish scientists who could “either increase the capacity to kill masses or to 

cure masses; both things are important.”142 It bears emphasizing that support for such 

measures was far from unanimous among Israeli policymaking elites—Ben Gurion faced 

significant resistance from certain quarters, although the secrecy the efforts entailed make 

it hard for opposition to them to gel.143
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Although Ben Gurion and other Israeli policymakers realized they lacked any 

meaningful capability to implement their nuclear goals at that time—and apparently 

pursued both chemical and biological weapons in the interim—they authorized efforts to 

begin exploring a nuclear weapons option in a concerted way by 1949.144 Having been 

persuaded by various scientific advisors during the 1948 War of Independence that Israel 

had the capacity to eventually obtain nuclear weapons, Ben Gurion began laying the 

groundwork after the war ended in 1949. For example, that year the defense scientific 

research department identified six promising physics graduate students who were sent 

overseas for postgraduate training at the world’s top nuclear research institutes.145

Recognizing the importance of nuclear material to both civil and military applications, 

from 1949 to 1951 the defense scientific research department undertook a geological 

survey of the Israel’s Negev desert to prospect for uranium deposits. And cognizant that 

Israel would require at least some outside assistance in procuring nuclear technology, 

efforts were made to cultivate the French as possible suppliers as early as 1949 or 

1950.146 No available evidence suggests that these early efforts raised concerns outside 

Israel, including in Egypt—nor would they necessarily have even if others had been 

aware of them, since many countries made similar efforts to bolster their civil nuclear 

capacities early in the nuclear age.
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B. Launching a weapons program, 1955-66

In the mid 1950s, Israel intensified its efforts, launching a dedicated nuclear weapons 

program. In December 1953, Ben Gurion, the crucial early champion of Israel’s nuclear 

weapons efforts, had resigned from his dual posts as prime minister and minister of 

defense to retreat to a kibbutz in the Negev desert, not far from where, a few years later, 

Israel would construct the reactor that would produce plutonium for its weapons.147 In 

early 1955 he returned to government, first as defense minister and then prime minister, 

and apparently determined to invigorate Israel’s nuclear efforts. As the preeminent 

historian of Israel’s nuclear project, Avner Cohen, writes, soon after his return to 

government, “Ben Gurion determined that the time had come for Israel to launch a 

national nuclear energy project, with the objective of developing nuclear weapons.”148

The proximate motivations appear to have been the signing of a large Czech-Egyptian 

arms deal, announced by Nasser in September 1955, that would double or triple Egypt’s 

conventional strength, and Nasser’s October closing of the Straits of Tiran to Israeli 

shipping, a precursor to the Suez Crisis that intensified the following year.149

In cabinet meetings in 1954 and 1955, Ben Gurion repeatedly referred elliptically 

to the vital need to invest in “science” that would produce “superiority in weapons” that 

might prove a guarantor of Israel’s “ultimate security,” and somewhat less obtusely, the 

crucial role of “the future of atomic research” in buttressing Israel’s ability to provide for 
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its own security.150 More concretely, at Ben Gurion’s instigation, “in 1955 EMET 

[Ministry of Defense Research and Planning Division] began to recruit advanced students 

in science, mathematics, and engineering…After being granted their security clearances 

and sworn to secrecy, the recruits were told by Ratner [future chief of the bomb project] 

in unequivocal language that they were chosen for Israel’s most secret national project—

a project that would result in the building of an Israeli nuclear device.”151 The following 

year, Ben Gurion wrote, “What Einstein, Oppenheimer and Teller, the three of them are 

Jews, made for the United States, could also be done by scientists in Israel for their own 

purpose.”152 There is no evidence to suggest that any foreign state was aware of the 

nascent Israeli weapons program at this time.

In 1955, the United States agreed to provide Israel with a small research reactor in 

the context of President Eisenhower’s Atoms for Peace program.153 Although useful for 

training scientists, the reactor was far too small to produce weapon quantities of 

plutonium, and Israeli requests to Washington for a larger reactor that would allow its 

engineers and chemists to work with “new elements, such as plutonium” made little 

headway.154 Israel had greater luck with France, which in the mid-1950s bolstered its ties 

with Israel and supplied it with increasing quantities of conventional arms as relations 

with Nasser deteriorated over his perceived support for rebellion in France’s Algerian 

colony.155 French-Israeli cooperation during the 1956 Suez Crisis cemented the 
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relationship, and Israel obtained tacit agreement from France to assist with its nuclear 

efforts during the crisis in 1956, and formal agreement the following year to receive a 

large reactor and reprocessing plant for chemical separation of plutonium.156

Construction began on the French-supplied Dimona reactor in early 1958, and 

proved difficult to hide. At the latest by 1959, Egyptian government officials had strong 

evidence that Israel had embarked on a nuclear weapons program. In 1958 or 1959, 

suspicious reports of construction underway at Dimona apparently prompted four 

Egyptian over-flights to gather photographic evidence.157 Amin Howeidi, then head of 

military operations planning in Egypt’s Armed Forces Command, and who would later 

serve in the late 1960s as both Minister of War and Chief of General Intelligence, claims 

to have been the first to review these photographs, and that they convinced him Israel had 

launched a nuclear weapons program. The over-flights were apparently halted sometime 

in 1959, after Israel installed air defenses that turned the site into a “citadel.”158

Egyptian evidence of Israeli nuclear activities was not limited to overflight 

images. In 1959, Mohamed Ezzat Abdelaziz, an Egyptian physicist working at the U.S. 

Argonne Laboratory who would later serve as director of Egypt’s Atomic Energy 

Establishment, wrote to his government to warn that “he had observed four Israeli 

scientists working in a classified section of a nuclear metallurgy lab—the plutonium 

group.  The work of the Israelis and comments by his American colleagues led the young 
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physicist to conclude that Israel was pursuing a nuclear weapons capability, and that 

individual Americans were contributing to the effort.”159

The United States obtained aerial photographs of Dimona in 1958, around the 

time Egypt did. U.S. analysts identified the U-2 spy plane photographs as a “probable” 

nuclear-related effort and regarded the intelligence as sufficiently important to warrant a 

briefing to President Eisenhower and Atomic Energy Commission Chairman Lewis 

Strauss. The briefer later recalled that Eisenhower, an avid consumer of intelligence who 

typically engaged his briefers, remained silent throughout the briefing, and the White 

House did not follow up with requests for additional intelligence-gathering or follow-up

briefings.160 It is hard to avoid the conclusion that, at least at this stage, the Eisenhower 

White House preferred to turn a blind eye to Israeli proliferation.

In the absence of higher-level engagement, the lower levels of the American 

bureaucracy continued to probe Israeli efforts. By 1960, these initiatives had unearthed 

considerable evidence of Israel’s activities, and leaked it to the press, forcing Israel to 

publicly acknowledge that it was constructing a substantial nuclear reactor, galvanizing 

debate about how to respond in Egypt and elsewhere in the Arab world. In June of that 

year, the Israelis were still telling American embassy interlocutors the site was a textile 

                                                
159  Jim Walsh interview with Mohamed Ezzat Abdelaziz, February 13, 1995, April 27, 1995, cited in 
Walsh, p. 164. Shyam Bhatia recounts the same incident, adding the detail that Eizzat Abdel Aziz 
(translations of Arabic names vary) “never had any response to his letter,” but does not attribute his source. 
Shyam Bhatia, Nuclear Rivals in the Middle East (London and New York: Routledge, 1988) p. 54.
160 Cohen, p. 83 and Hersh (1991), pp. 47-58. Shortly before leaving office, Eisenhower appointed Lundahl 
to head the newly created National Photographic Interpretation Center, intended to combine relevant CIA, 
Army, Navy, and Air Force assets. In that capacity, Lundahl later briefed President Kennedy on the U-2 
photographs that sparked the Cuban Missile Crisis. The tape of the latter briefing is available at “The 
Cuban Missile Crisis, 1962: The 40th Anniversary: Audio Clips from the Kennedy White House: Tuesday, 
October 16, 11:50 A.M., Cabinet Room, The White House” National Security Archive, George Washington 
University, accessed January 10, 2010 at http://www.gwu.edu/~nsarchiv/nsa/cuba_mis_cri/audio.htm.



113

plant; by September, they were referring to it as a “metallurgical research installation.”161

As evidence of Israeli nuclear activity mounted throughout the fall, U.S., British, or other 

government officials appear to have leaked information to the press to pressure Israel to 

acknowledge and halt its efforts.

On December 16, the London Daily Express reported, “British and American 

intelligence authorities believe that the Israelis are well on the way to building their first 

experimental nuclear bomb.”162 On December 19, an unsigned short article in Time

magazine cryptically disclosed that “The world’s atomic club has become one country 

bigger,” that “there has been an ‘atomic development’ by an ‘nth power’…neither of the 

communist nor the NATO bloc.”163 On December 18, the chairman of the U.S. Atomic 

Energy Commission, John McCone, appeared on the television program “Meet the 

Press,” confirming that Israel was secretly building a nuclear reactor and indicated the 

United States had asked it for further information. McCone stated that while a reactor did 

not in itself constitute a weapons capability, it could be used to produce plutonium. The 

next day, a front-page New York Times story, written with assistance from McCone, 

revealed that, “U.S. officials [are] studying with mounting concern recent evidence 

indicating that Israel, with assistance from France, may be developing the capacity to 

produce nuclear weapons.”164
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After various lower level Israeli officials made statements that failed to calm the 

resulting furor, Ben Gurion publicly addressed the Knesset in December 1960, admitting 

that Israel was constructing a large research reactor to “serve the needs of industry, 

agriculture, health and science” and dismissing reports that Israel was pursuing nuclear 

weapons as “deliberate or unwitting untruth.”165 This significantly defused the public 

confrontation between Israel and the United States, although in the coming years the 

United States repeatedly pressured Israel both to provide greater transparency and to roll 

back its nuclear efforts, while Israel sought to resist and obfuscate without appearing too 

intransigent. American pressure on Israel was haphazard during the Eisenhower 

administration, but intensified under President John F. Kennedy, for whom the dangers of 

nuclear proliferation were a personal focus.

The public revelation of Dimona sparked heated public and government debate 

throughout the Arab world, and especially in Egypt. The Arab world as a whole was 

“agitated with alarm over the possibility of an Israel armed with nuclear weapons.”166

The day after Ben Gurion’s announcement, Egyptian officials in Washington met with 

counterparts at the U.S. State Department and “manifested almost an hysterical attitude 

concerning Israel’s atomic capabilities.”167 Two days after Ben Gurion’s Knesset address, 

Nasser tackled the issue in his annual “Victory Day” speech to commemorate the Suez 

crisis, warning that if Israel obtained nuclear weapons, that would mean “the beginning 
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of war between us and Israel” and that Egypt would “get one, too, at any price.”168 Nasser 

repeatedly made such comments in subsequent years. A few weeks later, the Dimona 

revelation was a prominent agenda item at a meeting of Arab League foreign ministers. 

The league’s Secretary General tabled a report assessing Israel’s nuclear capabilities and 

concluding that it would be able to build weapons within a “few years.” Egypt proposed a 

pan-Arab effort to match Israel, to be hosted by Egypt with financial support from other 

Arab states. The pitch found little support, but Sammi Sharaf, Nasser’s secretary, 

indicates similar proposals were subsequently made at “every meeting” of the League.169

And in 1963, Nasser told Khruschev that he knew Israel was working on nuclear 

weapons, according to confidant Heikal.170

Israel itself helped feed rumors over its nuclear activities. Internal opponents of 

Israeli proliferation helped keep the spotlight on its efforts. For example, shortly after 

Ben Gurion acknowledged Dimona in the Knesset, a Knesset member questioned in 

public debate why a facility allegedly being built for peaceful purposes was being funded 

via a secret allocation in the defense budget.171 And in early 1962, a prominent 

intellectual and former political leader published an article titled “A Last Moment 

Warning” in Ha’aretz, arguing that Israeli acquisition of nuclear weapons would be 

catastrophic for the region and for Israel. He subsequently organized a petition signed by 
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prominent Israelis, including former members of the Israeli Atomic Energy Commission 

who had resigned over the weapons effort.172 Subtly engaging critics of Israel’s move to 

acquire nuclear weapons, Deputy Defense Minister Peres gave interviews in which he 

suggested an arms race had started, Israel must develop “deterrent weapons,” and 

attacked calls for a ban on nuclear weapons by arguing that disarmament must relate to 

all weapons.173 Around the same time, the Israeli press also reported on cabinet and 

Knesset Foreign Affairs and Defense Committee meetings devoted to Israel’s need to 

acquire “weapons of deterrence.”174 A few months after leaving office, in September 

1963 Ben Gurion gave an interview to C. L. Sulzberger of the New York Times, in which 

he expressed concern about the Egyptian missile threat and, “As a result he [Ben Gurion] 

hints grimly that in its nearby Dimona reactor Israel itself may be experimenting with 

military atomics.” (Ben Gurion denied the statements in a letter to the editor.)175

Israeli government officials also purposefully stoked Egyptian fears of its 

proliferation. Throughout the early to mid 1960s, the United States was eager to reassure 

Egypt that Israel was not in fact proliferating, by sharing its findings from inspections at 

Dimona, which repeatedly failed to find evidence of reprocessing or other weapons-

related activities, in part because of an elaborate deceit and diversion campaign mounted 

by Israel.176 Israeli officials resisted U.S. efforts to assuage Egyptian concerns, arguing 

that although they were not in fact pursuing nuclear weapons, they preferred not to 
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reassure Egypt, because of the deterrence benefits ambiguity would entail. As Prime 

Minister Eshkol wrote in March 1964 in an exchange of letters with President Johnson—

mediated via the U.S. embassy in Tel Aviv—“it does not appear advisable to release 

President Nasser from any apprehension he may entertain as to Israel’s military 

capabilities. President Nasser loses no opportunity of publicly emphasizing that war with 

Israel is inevitable, as soon as his military preparations are sufficiently advanced…The 

Prime Minister is of the view that the removal from President Nasser’s mind of 

uncertainty regarding Israel’s deterrent capacity would be contrary to the best interests of 

both the United States and Israel.”177

C. Obtaining nuclear weapons, 1967-

By the late 1960s, Israel had managed to obtain a rudimentary nuclear weapons 

capability. As Avner Cohen writes, in May 1967, “Israel did something it never had done 

previously. Israeli teams assembled virtually all the components, including the handful of 

nuclear cores it had, into improvised but operational explosive devices.”178 Precisely 

when Egypt was aware that Israel had obtained nuclear weapons is unclear. Among 

Egyptian opinion elites, there was something close to a consensus by the late 1960s that 
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Israel either possessed nuclear weapons or at least the capacity to acquire them on short 

notice.179

At the latest by the 1973 war, Egyptian officials had concluded that Israel 

possessed nuclear weapons, and the assumption was incorporated into their military 

planning.180 As one former Egyptian military official indicated, “In 1973, we knew that 

Israel had nuclear weapons, missiles with armed nuclear warheads. So there was some 

gambling that Israel would not go nuclear unless we crossed their borders. That was not 

in our plan, or even in our capacity.”181 Publicly, Egyptian officials continued to hedge 

on whether Israel had acquired nuclear weapons, understandable since acknowledging 

Israeli capability would both increase domestic pressure to match it and might give Israel 

additional coercive leverage. For example, President Sadat in December 1974 stated, 

“Yes, Israel does have atomic weapons,” but in 1975 merely “I think it is likely,” in 

October of that year “I cannot say I am sure, but there is a great possibility that they have 

them,” in early 1976, “I believe they can do it, but I do not think they have it,” and in July 

of that year, “[Israel] does not have nuclear weapons now.”182 Echoing sentiments 

expressed by other opinion elites, in 1982 Egyptian Chief of Staff Abd Rabb al-Nabi 

Hafiz even publicly suggested that stories about Israeli nuclear weapons deployment

were fabrications intended to create doubt among the Arabs.183
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4. When did Egypt engage in what proliferation actions?

Beginning in the mid-1950s, when the modern Egyptian state emerged following a coup 

that toppled the prior monarchy, Egypt explored nuclear weapons options and engaged in 

various proliferation activities short of launching a full-scale program to obtain them, 

including attempting to acquire weapons “on the cheap” from foreign powers. These 

activities were most intense in the early to mid 1960s, but even then did not amount to a 

dedicated nuclear weapons program. By the late 1960s Egypt’s nuclear weapons-related 

efforts had been significantly curtailed as it struggled with the economic ramifications of 

its 1967 defeat at Israel’s hands, although it continued to seek access to nuclear weapons 

from foreign powers. Cairo’s renunciation of the nuclear weapons path was formalized in 

1981, when it ratified the Nuclear Nonproliferation Treaty it had earlier signed in 1968, 

after formally assessing both the feasibility and desirability of pursuing nuclear weapons.

A. Early Nuclear Activities, 1955-1959

Although a small group of Egyptian scientists and professionals had followed 

developments in the nuclear field since the early 1950s, government officials showed 

little interest until after the toppling of the monarchy.184 Nasser’s rise to power in the 

mid-1950s coincided with burgeoning international interest in nuclear science in the 

context of the Eisenhower administration’s Atoms for Peace efforts to spread the benefits 
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of peaceful nuclear technologies and the nascent International Atomic Energy Agency.185

Nasser was personally seized with the issue, arguing, “We missed out in the steam age, 

and also in the electricity age, but we ought not allow ourselves under any circumstances 

to be left behind in the atomic age.”186

With support from Nasser, Cabinet Secretary Ibrahim Hilmy Abdel Rahman, a 

proponent of science and especially nuclear research, spearheaded the effort to establish 

the Egyptian Atomic Energy Establishment in 1955 to oversee nuclear research.187 The 

proximate motivation for founding the AEE was apparently an invitation to a 1955 UN 

Conference on the Peaceful Uses of Atomic Energy.188 Its primary initial purpose was 

developing Egypt’s civil nuclear technology, although officials were also cognizant that 

their work had military implications.

A former senior official characterized Egypt’s “main goals” at this early stage as 

“electricity generation, desalination of water, medical uses, and generally learning the 

technology. While some scientists may have considered the nonpeaceful applications, it 
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was not Egyptian policy.”189 Others characterized the approach slightly differently. The 

issue of whether nuclear efforts should be oriented toward weapons or civil activities was 

explicitly discussed by the AEE’s government council in the year of its founding. The 

AEE’s governing council had five members, with Rahman serving as its Secretary 

General.  One of the five members was an army officer; a second was an intelligence 

officer.  When the program was just getting under way, Rahman asked these two board 

members whether the nuclear program should be set up to pursue weapons or peaceful 

uses.  Rahman’s inquiry moved up the chain of command.  He was later told that, for the 

time being, “the focus should be on peaceful applications…[but] the program should be 

organized in a way that would preserve a military option.”190

Under Rahman, the program started small, encompassing half a dozen rooms at 

the National Research Center and less than two dozen staff, few of whom had specialized 

training in nuclear physics or engineering.191 Cognizant that foreign assistance would be 

crucial, Rahman began what would later become a far broader effort to solicit foreign 

support, signing nuclear cooperation agreements with the Soviet Union in 1956 and 

1958.192 The former agreement involved Soviet training of Egyptian nuclear scientists, 

which began in 1957, as well as provision of laboratory equipment, the latter construction 
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of a 2 MW research reactor which went online in July 1961, powered by Soviet low-

enriched uranium fuel.193

Having successfully launched Egypt into the nuclear area, Rahman departed in 

1958 to work on broader national planning issues.194 He was replaced by two individuals, 

El Sayed Amin al Khashab, the new secretary general of the AEE, and Salah Hedayat, its 

new director general. The program expanded under their oversight, building on the 

foundation established under Rahman. Following on agreement from the Soviet Union to 

train Egyptian scientists, an agreement was signed with India facilitating training of 

Egyptian nuclear scientists and engineers.195 Cooperation was also initiated with Norway, 

which agreed to provide an isotope production unit, with Yugoslavia, which assisted with 

mining uranium and other radioactive ores, and with the IAEA and a West German firm 

on heavy water production.196 A team of West German engineers was commissioned to 

study whether peaceful nuclear explosives might be used to open a canal between the 

Mediterranean and Qattara, the latter 440 feet below sea level, so that the elevation 

difference could be harnessed to produce hydropower.197 Negotiations commenced with 
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Germany on the possible purchase of a natural uranium-fueled, heavy water moderated 

power reactor—in other words, the sort of reactor that would have allowed Egypt to 

produce weapons-relevant quantities of plutonium. Finally, Egypt sought reprocessing 

technology from the Soviet Union, which would have allowed it to separate plutonium 

from spent reactor fuel. The Soviets declined, arguing Egypt was not technically ready to 

undertake reprocessing, although Rahman speculates that Soviet reluctance had more to 

do with proliferation concerns.198

Efforts to preserve options and pave the way for possible future work 

notwithstanding—and Egypt’s strong interest in both natural uranium fueled, heavy water 

moderated reactors and plutonium separation technology is certainly suggestive of future 

weapons ambitions—Egypt does not appear to have directly engaged in significant 

weapons-related activities in those early years. A senior Egyptian science bureaucrat 

reported, “[Rahman] said at that time there were no nuclear activities with military 

significance.”199 Egypt even apparently declined offers of foreign assistance. According 

to Rahman, a group of foreign experts, somewhat enigmatically described as “mostly 

German,” approached Egyptian army officials in 1954, the year before the founding of 

the AEE, offering help in establishing a nuclear weapons program, and subsequently also 

to “sell a box of uranium.”200 Both offers were apparently rejected; Rahman maintains 

that the former was rejected in principle, because any Egyptian program would have to be 

                                                
198 Walsh attributes these sentiments to Rahman, who he interviewed repeatedly, but does not cite this 
particular assertion to an interview. Walsh, p. 172.
199 Interview by Rublee with former senior Egyptian science official, Cairo, March 2004, cited in Rublee, p. 
107.
200 Interview by Walsh with Ibrahim Hilmy Abdel Rahman, February 16, 1995, cited in Walsh, p. 167.



124

run by Egyptians, and speculates that the latter was rejected because of doubts about the 

reliability of the individuals involved.201

B. Intensified Weapons-Related Activities, 1960-1967

Although potential future weapons capabilities had not been irrelevant to Egypt’s early 

nuclear activities, beginning in the early 1960s they became a more central focus. Egypt’s 

more robust weapons-related activities appear to have been prompted at least in part by 

its realization of Israel’s efforts, although the maturation and momentum of its program 

and other factors also appear to have played a role. Throughout much of the 1960s, Egypt 

ramped up its internal weapons-relevant activities and sought to acquire nuclear 

technology and even complete nuclear weapons “on the cheap” from the Soviet Union 

and China. At the same time, these efforts were consistently half-hearted—Egypt never 

engaged in the kind of concerted program that every state that successfully acquired 

nuclear weapons, and a number of those that did not, engaged in. As Gregory concludes, 

“…despite President Nasser’s concerns over Israeli nuclear activities at Dimona, he 

appears not to have considered the possibility of backing a crash nuclear weapons 

development program similar to the missile development program that was underway 

with German assistance.”202

Although Egyptian officials had been aware that Israel was constructing a reactor 

at Dimona since at least 1959, and possible a year earlier, the public revelation of 

Dimona, and the ensuing public debate, appear to have played an important role in 

energizing Egyptian weapons-related activities. Although the public disclosure of 
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Dimona was not a revelation to Egyptian leaders, it prompted intense concern among 

opinion elites in Egypt and elsewhere in the Arab world. On December 23, Nasser gave 

his annual victory day speech at Port Said, warning that an Israeli atomic bomb would 

mean “the beginning of a war between us and Israel” and that Egypt would “get one, too, 

at any price.”203

Egypt’s response to the disclosure of what was widely assessed as an Israeli 

nuclear weapons acquisition effort went beyond mere bombast. One of the earliest 

indicators of intensified Egyptian interest in nuclear weapons was a proposal Egypt 

tabled at a meeting of the Arab League’s foreign ministers. Revelations regarding Israel’s 

activities at Dimona were high on the agenda, including a report from the Secretary 

General on Israel’s nuclear capabilities that concluded it would be able to build nuclear 

weapons within “a few years.” Egypt proposed a pan-Arab nuclear program in response, 

to be hosted by Egypt with financial support from other Arab states. Those other states 

apparently had little enthusiasm for the idea, but similar proposals were apparently made 

by Egypt at every subsequent Arab League meeting.204

Most of Egypt’s nuclear activity took place in the context of the growing AEE. 

But in the early 1960s there are some indications that some activities took place in the 

context of a military “special projects group.” The group, overseen by a general in charge 

of “armaments production” who reported directly to Nasser, focused its efforts on 

missiles, but apparently also worked on biological, radiological, and possibly nuclear 

weapons that might be delivered by those missiles.205 Nasser apparently privately told 
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American officials that Egypt had built two biological weapons laboratories in response 

to Israel’s biological weapons work.206 A variety of press reports suggested Egypt was 

purchasing radioactive materials from India and Germany for use in radiological 

weapons.207 None of the senior former and current Egyptian government officials 

interviewed by Walsh denied that Egypt had worked on radiological weapons, and one 

confirmed that it had.208 As for nuclear, several press reports claimed the special projects 

group had worked in that domain as well, but no further evidence has surfaced to 

substantiate those claims.209 And by late 1963, both U.S. and Israeli intelligence analysts 

concluded that the special projects group’s work on biological and radiological weapons 

had been shelved, although why that may have been the case, and why it contrasts with 

Egyptian efforts to obtain nuclear weapons in subsequent years, remains unclear.210

In the early 1960s, the basic trajectory of Egyptian nuclear efforts under the 

auspices of the AEE continued, although the tempo quickened.211 Nasser promoted 

Hedayat, a pro-bomb advocate and head of the AEE, to also serve in the newly 

established post of Minister of Science. Subsequently, internal politics led to Hedayat’s

being replaced as Minister of Science in 1964 and forced out of the AEE entirely by 

1965. Under Hedayat and his successors, the AEE was gradually built up Egypt’s 

capabilities in the nuclear domain. The 2 MW Inchas research reactor came on line in 

July 1961, the radioisotope center opened the following year. Training of scientists and 
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engineers, both in Egypt and abroad in various collaborating countries, continued to 

expand.212 Programs to mine radioactive ores for use as reactor fuel and to produce heavy 

water continued.213

Although Egypt was quite successful in procuring significant assistance from 

other countries in training scientists and engineers and procuring a range of less 

proliferation-sensitive technologies and materials, Egypt consistently had less success in 

obtaining the most proliferation sensitive technologies. These included a reactor capable 

of producing significant quantities of plutonium, reprocessing capabilities to extract 

plutonium from spent nuclear fuel, and metallurgy capabilities to make that plutonium 

into either fuel elements or nuclear weapons cores.

Egypt had earlier failed to obtain reprocessing and metallurgy technological 

assistance from the Soviet Union. Trying again, in 1962 Egypt asked the United States 

for assistance establishing a “hot radiochemical and metallurgical laboratory” for 

research on “the chemical and metallurgical problems of reprocessing.”214 Apparently the 

United States did not respond favorably. It appears Egypt may have approached India 

about assistance with reprocessing technology in the early 1960s, although the evidence 

is more ambiguous.215 Nehru apparently expressed to Nasser his reluctance to share 

sensitive technology, given India’s dependence on Canadian assistance that might be 

jeopardized by such transfers.216 Egyptian officials nonetheless describe India as “very 
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helpful” in the nuclear domain, although whether and to what degree this involved 

sensitive technology remains unclear.217

Egypt appears to have had more luck with the Soviet Union. Approached again in 

1964, it appears the Soviet Union may have agreed to help Egypt set up “a 

radiochemistry division, including ‘hot labs.’”218 But when a deal to acquire from West 

Germany a natural uranium-fueled reactor from which fuel would be reprocessed fell 

through, as discussed below, so did Soviet support for the associated reprocessing 

facilities.219

The acquisition of a large reactor was arguably the focal point of AEE efforts. As 

mentioned above, discussions had begun with West Germany in the 1950s, before Egypt 

was aware of any Israeli proliferation activities. In January 1961, a technical team from 

West Germany visited Cairo and submitted a proposal. Six months later, the Germans 

were still waiting for a reply—which it appears they never received—a pattern of only 

sporadic Egyptian engagement on the nuclear issue that would repeat itself throughout 

the 1960s.220 Around the same time, after the Inchas reactor went critical in 1961, Egypt 

broached the idea of upgrading it with Soviet officials, who advised patience and 

suggested Egypt first gain experience running the smaller reactor.221 Various Egyptian 

government officials also approached both U.S. government officials and at least one 

U.S. company seeking large power reactors.
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Early efforts to obtain a large reactor apparently stalled, but in January 1963 

Egypt sought to revitalize its efforts, hiring a British consulting firm to assist with 

running bids for the reactor project, with Egypt “wanting tenders to be received 

and…assessed within the space of a year.” The IAEA assisted with an energy survey and 

by convening a site selection panel. Money was allocated for the reactor in the budget. 

And AEE officials toured countries in Europe and North America, visiting reactors and 

meeting with government and business representatives. But the ambitious schedule soon 

went “by the board,” and was revised to begin in September with a six month application 

period. That, too, proved too optimistic, and the project was finally put out to bid in 

September 1964, with a stated preference for a natural uranium reactor that would allow 

Egypt to make use of indigenous fuels (and would also be most directly applicable to 

potential nuclear weapons effort).222 One former Egyptian military official indicated that 

“These reactors were designed to be a plutonium route to nuclear weapons.”223 U.S. 

companies Westinghouse and General Electric both submitted bids for light water 

reactors, while German company Allgemeine Elektrizitaets-Gesellschaft submitted a bid 

for a light water reactor and Siemens for a natural uranium, heavy water moderated 

reactor complete with fuel fabrication plant.

Egypt apparently concluded negotiations with Siemens, but subsequently 

withdrew under ambiguous circumstances.224 One account suggests Egypt withdrew in 

                                                
222 One source suggests that part of the reason for the repeated delays in Egypt’s efforts to procure a natural 
uranium-fueled, heavy water reactor was that potential donor states imposed conditions on spent fuel, 
which would have impeded Egypt’s ability to separate plutonium for use in a weapons program. Yair 
Evron, “The Arab Position in the Nuclear Field: A Study of Policies up to 1967” Cooperation and Conflict, 
Number 1 (1973), p. 20.
223 Rublee, p. 109.
224 Walsh suggests Egypt “requested an extension of time from all bidders”—it is unclear where that fits in 
this chronology. Walsh, p 188.



130

protest in 1965 when West Germany sold Israel tanks. But other accounts suggest the 

friction had more to do with West German anger over Egyptian overtures to East 

Germany, although this does not explain why Egypt would cancel the deal. Egypt then 

announced that Westinghouse, which had offered a more proliferation-resistant light-

water reactor, had won the process, and a letter of intent was signed in 1966. Egypt 

requested a $100 million loan from the United States to finance the reactor, which was 

declined. And in June 1967, Israel launched what was later called the Six Day War, 

which fundamentally changed Egypt’s situation and led it to essentially freeze its nuclear 

efforts.

In addition to attempting to put in place a foundation that might allow it to build 

nuclear weapons indigenously, Egypt sought to procure them “on the cheap” from other 

countries. There are various reports of such efforts, some better substantiated than others. 

Shai Feldman reports that “During the early 1960s, the Nasser regime…attempted to buy 

a nuclear capability by recruiting German scientists who played a role in Nazi Germany’s 

nuclear program during the Second World War. This effort was soon aborted by sabotage 

operations carried out by Israel’s security services, and because of the political storm that 

the scientists’ activities created in Germany and Egypt’s disappointment at their failure to 

produce quick results.”225 This effort is not well documented elsewhere, although 

German cooperation on missiles is better documented.

In December 1963, Nasser reportedly asked visiting Chinese Premier Chou En-

Lai about acquiring nuclear weapons technology, perhaps prompted by China’s 

statements criticizing the U.S.-Soviet nuclear monopoly and advocating for the spread of 
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nuclear weapons to socialist countries.226 After China’s 1964 test, Nasser sent a 

delegation to China to congratulate it on the test and ask for Chinese help with nuclear 

weapons. According to a former AEE official, “I knew people in the delegation that went 

to China after their detonation. The team went and inquired about prospects for a nuclear 

device. The Chinese took them to various facilities, but then told them, ‘You have to 

build your own infrastructure.’”227 Prior rhetoric notwithstanding, China declined to 

provide either nuclear weapons or sensitive technology.228 Subsequently, China did 

provide limited assistance with radiochemistry “to snub the Russians,” but substantive 

assistance was not forthcoming.229 Perhaps in response, the Soviet Union subsequently 

provided assistance of its own with radioachemistry, although neither country transferred 

the complete, high-level reprocessing facility Egypt was seeking.230

Some reports suggest that in 1964 and again in 1965, Egypt raised the issue of 

purchasing nuclear weapons with Soviet interlocutors.231 At a minimum, five senior 

former Egyptian government sources confirmed to Walsh that Nasser discussed the 

acquisition of nuclear weapons or weapons-related technology with the Soviet Union.232

                                                
226 Walsh, p. 194
227 Interview by Rublee with former AEE official, cited in Rublee, p. 110.
228 Walsh, p. 194.
229 Walsh, p. 195.
230 Walsh, p. 195.
231 Ernest Lefever, Nuclear Arms in the Third World: U.S. Policy Dilemmas (Washington, DC: Brookings 
Institution, 1979).
232 Walsh, p. 193-4.



132

C. Scaling Back Nuclear Efforts and Eventually Closing the Door, 1968-1979

Egypt’s crushing 1967 defeat at Israeli hands appears to have both impeded its 

proliferation efforts and modestly strengthened its motivations to try to obtain nuclear 

weapons.

As noted above, the 1967 loss had a devastating effect on Egypt’s economy, 

simultaneously imposing the cost of rebuilding its conventional military and the loss of 

revenues from oil wells in the Sinai and Red Sea, closure of the Suez Canal, and 

withdrawal of foreign aid. The effects were felt throughout the Egyptian government, 

including in the AEE, where funding was frozen and all capital projects, including the 

Westinghouse reactor, were canceled. As Walsh puts it, after 1967 “officials confined 

themselves to planning and paper studies.”233

At the same time, the 1967 defeat appears to have strengthened Egypt’s desire for 

nuclear weapons. Nasser apparently met with a group of Egyptian nuclear scientists to 

discuss the feasibility of pursuing nuclear weapons, concluding that Egypt could do so 

only “if the national budget is cut in half to devote to the bomb,” and deciding this would 

impose undue hardship on the Egyptian people.234

With the domestic acquisition avenue effectively foreclosed, a delegation of AEE 

officials apparently visited China seeking to purchase nuclear weapons technology or 

nuclear weapons.235 As they had in the past, the Chinese apparently again declined and 

                                                
233 Walsh, p. 201. See also Bhatia, pp. 57-8.
234 Interviews by Walsh with Mohammed Masoud, December, 31, 1996, Ibrahim Hammouda, January 5, 
1997, and Hasan Al Badri, April 20, 1995, cited in Walsh, p. 202.
235 Bhatia claims, “Just after the 1967 War, according to Egyptian sources, Nasser sent a delegation to 
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source, enquiries were made about purchasing nuclear weapons from Peking.” Bhatia, p. 56. Walsh cites 
Heikal on the same point, but does not document the specific interview in which Heikal made these 
assertions. Walsh also interviewed Kamal Effat, one of the three people who went to China, and who 
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urged the Egyptians to engage in self-help.236 Similarly, Egypt again contacted the 

Soviets to see whether they might be more amenable to assisting Egypt with its nuclear 

weapons efforts, and again the Soviet declined.237 One former senior Egyptian science 

official indicated that “Nasser didn’t really argue with them [the Soviets], because he had 

already assessed the situation and he was not serious about acquiring nuclear 

weapons.”238

On July 1, 1968, Egypt joined fifty-nine other countries signing the Nuclear 

Nonproliferation Treaty on the day it was opened for signature, although it initially 

declined to ratify the treaty until Israel had done so. The decision to join the NPT was 

apparently motivated by a desire both to put pressure on Israel to curb its suspected 

proliferation and to facilitate Egyptian access to foreign nuclear technology for its civil 

energy program.239

Two years later, Nasser died and was replaced by his vice president, who took 

Egypt on a significantly different course with regard to both its relationship with Israel 

and its nuclear program. In pursuing the return of the territory Egypt had lost to Israel in 

                                                                                                                                                
denied any discussion of weapons or military applications.  Interviews by Walsh with Kamal Effat, 
February 14, 1995 and April 22, 1995, cited Walsh, p. 202.
236 Bhatia, p. 56.
237 Interview by Rublee with senior Egyptian nuclear expert, March 2004, Cairo, cited in Rublee, p. 111.
238 Interview by Rublee with former senior Egyptian science official, cited in Rublee, p. 115.
239 The decision to sign the NPT was controversial. For example, former key scientist Muhammad Izzat 
Abd-al-Aziz recalled in a 2004 interview that, “Before Egypt signed the treaty, I was one of those calling 
for not signing it. I confronted those who were opposed the Egyptian nuclear program in the parliament, 
and the former electricity minister, Mahir Abazah, was present. Before the parliament adopted the decision 
to sign the treaty, I went to parliament as the head of a delegation from the atomic and nuclear energy 
organization and presented a statement to the MPs in which I explained the meaning of nuclear armaments 
and their necessity for preserving peace in the region and for confronting Israel, which had huge nuclear 
capabilities that threatened the security of the region. Unfortunately, the parliament agreed to ban the 
nuclear programs, and to sign the treaty.” “Libya: Tajura Nuclear Reactor Senior Scientist on Its 
Construction, Capabilities” Interview with Dr. Muhammad Izzat Abd-al-Aziz, by Ahmad al-Khatib, Cairo, 
London Al-Majallah in Arabic, 1-7 February 1-7, 2004, pp 26-29, FBIS Translation.
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the 1967 war, Sadat eventually made peace with Israel and, as a result, alienated other 

Arab states Nasser had sought to cultivate. Sadat launched a limited 1973 war against 

Israel, intended to help Egypt regain lost territory, both directly and by drawing the 

attention of the superpowers who could mediate the conflict. Sadat also reinvigorated 

Egypt’s pursuit of civil nuclear power, and in the aftermath of the 1973 war various 

western states signed agreements to assist Egypt as part of a broader effort to reengage 

with it.

Sadat visited Israel in 1977, and signed formal peace agreements with Israel in 

1979. Egypt had effectively closed the door on acquiring its own nuclear weapons, but 

continued to pressure Israel to renounce its capabilities. Before Sadat’s visit to Jerusalem 

in 1977, Egypt’s foreign minister announced that one condition for peace was an Israeli 

commitment not to manufacture or acquire nuclear weapons and to sign the NPT, and the 

issue was raised during the Jerusalem visit.240 Subsequently, Egypt unsuccessfully tried 

to insert an Israeli commitment to denuclearization in the Camp David agreements and 

proposed peace treaty.241 Egyptian pressure on Israel’s nuclear capabilities has continued

through the present day; Egypt has taken a leadership role in championing both nuclear-

free and weapons of mass destruction-free zones in the Middle East.

Renewed western engagement notwithstanding, in the 1970s Egypt still found 

itself unable to obtain the foreign assistance for its civil power program it sought, with its 

failure to have ratified the NPT as a primary hurdle. As a result, in 1980 Sadat appointed 

a commission, headed by statesman and future UN secretary general Boutrous Boutrous 

Ghali, to assess the issue of NPT ratification.  In its deliberations, the commission 
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explicitly examined both whether Egypt could and whether it should develop nuclear 

weapons.242 Some commission members apparently favored nuclear weapons acquisition; 

some, including the minister of defense, apparently even argued 

Egypt should do so within the NPT, which would provide more ready access to needed 

technology transfers. But the dominant view favored both joining the NPT and not 

developing nuclear weapons.243 Sadat ultimately took this perspective, announcing in 

December 1980 that Egypt would ratify the NPT and shortly thereafter concluding a 

safeguards agreement with the IAEA.244

5. Why did (and didn’t) Egypt proliferate?

Why did Egypt engage in the proliferation behaviors detailed above, and why didn’t it 

engage in greater (or for that matter, lesser) proliferation? The focus in this chapter is on 

the role that Israeli proliferation played in prompting Egyptian proliferation. But no 

matter how vital, or not vital, the role of Israeli proliferation, other factors also impacted 

Egypt’s actions. As described at length in earlier chapters, this study views the 

relationship between the various factors that affect proliferation, and proliferation, as 

both multicausal and probabilistic. In other words, a variety of factors impact whether 

states proliferate, and they do so probabilistically, making states more or less likely to 

proliferate. 
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If Egypt’s proliferation behavior was motivated at least in part by conventional 

insecurity, the pursuit of prestige, or internal political or bureaucratic proliferation 

proponents, understanding the importance of these factors affects assessment of the 

degree to which Egypt reactively proliferated in response to Israel. And Egypt did have 

many reasons to proliferate other than Israeli proliferation. Egypt faced significant 

conventional military threats, most importantly from Israel, but to lesser degrees from 

other regional states, and these almost certainly contributed to its interest in nuclear 

weapons. Especially under Nasser, Egypt aspired to regional leadership of the Arab 

states, and the acquisition of nuclear weapons would have entailed a significant prestige 

boost in this context. Finally, important individuals and organizations within Egypt stood 

to potentially benefit from nuclear weapons proliferation, and advocated it over the years. 

Conversely, if Egypt’s failure to engage in more vigorous proliferation was explained by 

its inability to marshal the required funds, to convene scientists and technicians, or to 

overcome technical hurdles, rather than by any lack of motivation, then that may help 

explain why Egypt did not react more vigorously to Israeli proliferation.

A. Factors other than Israeli proliferation

This section examines the factors, other than Israeli proliferation, that may help explain 

Egyptian proliferation (or lack thereof). Seven sets of factors are examined here: 1) 

conventional military insecurity, vis-à-vis Israel and others; 2) regional prestige; 3) 

domestic coalitions and individuals; 4) financial resources; 5) technological resources; 6) 

security guarantees and dependence on powerful allies; 7) institutional and normative 

nonproliferation constraints.
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i. Conventional military insecurity

The large-n quantitative analysis in preceding chapters suggested that conventional 

military insecurity was powerfully correlated with proliferation proclivity. Conventional

insecurity may have contributed to Egypt’s desire to obtain nuclear weapons. After all, 

Egypt faced a variety of significant conventional threats to its security, and nuclear 

weapons might have played some role in ameliorating some of those threats, providing 

Egypt with deterrent capabilities or coercive leverage. Egypt fought repeated large-scale 

wars with Israel from the latter’s founding in 1948 through the peace process that began 

in the mid-1970s and culminated in the 1979 peace accords. During their 1967 war, Israel 

captured Egyptian territory, territory that Egypt desperately wanted back and over which 

it started the 1969-70 War of Attrition and the subsequent, larger 1973 Yom Kippur war. 

Egypt also faced other conventional military threats from various neighbors, albeit of a 

lesser magnitude than those posed by Israel. 

All that said, there is little evidence to suggest that Egyptian policymakers’

modest desire for nuclear weapons was a function of conventional insecurity. This is not 

implausible; even Israel, Egypt’s most intense antagonist, did not threaten Egypt’s core 

sovereignty, even if the Sinai Peninsula was valued land for Egypt. This observation is 

not intended to downplay the importance to Egypt of regaining land lost in the 1967 war, 

which motivated Nasser to launch a lower-level “War of Attrition,” Sadat the 1973 war, 

the alliance realignment from the Soviets to the United States, and contributed to the 

process that led to the 1979 peace accords with Israel. As for conflicts with states other 

than Israel, during the period under study, Egypt’s most intense military involvement 
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aside from Israel was in Yemen’s civil war, but this neither posed a threat to Egypt’s 

sovereignty nor would there have been any conceivable application for nuclear threats or 

outright use. The bottom line is that conventional insecurity may have modestly increased 

Egyptian motivation to obtain nuclear weapons, but there is little reason to think it played 

an important role.

ii. Regional prestige 

Throughout the 1960s, Nasser sought to position himself as the leader of the Arab world. 

The prestige of being the first Arab country to acquire nuclear weapons would have 

bolstered Nasser’s ambitions, all the more so given that he attempted to rally Arab unity 

in opposition to Israel, whose nuclear weapons program prompted intense concern 

throughout the Arab world. There is little direct evidence to assess the role of this factor. 

But it seems reasonable to infer that at least part of Egypt’s motivation for its modest 

proliferation efforts was a function of the desire for corresponding prestige.245

iii. Domestic coalitions and individuals

Domestic politics and individuals do matter, in the Egyptian story and in every other case 

in which countries both did and did not proliferate. Individuals matter in several ways in 

the Egyptian case. First, Nasser appears to have maintained a hands-off approach to the 

Egyptian nuclear program, in striking contrast with Ben Gurion’s decidedly hands-on 

stewardship of Israel’s nuclear efforts or Z.A. Bhutto’s similar actions in Pakistan. 
                                                
245 Janice Gross Stein argues that prestige should have been a significant proliferation motivator from 
around 1960 to 1967, when Nasser sought leadership of the Arab world. Janice Gross Stein, “Chapter 3: 
Proliferation, Non-Proliferation, and Anti-Proliferation: Egypt and Israel in the Middle East” in Spiegel et 
al., Dynamics of Middle East Nuclear Proliferation (Lewiston, NY: E. Mellen Press, 2001), p. 37.
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Second, and in part because of Ben Gurion’s hands-off approach, internal 

dynamics within the Egyptian nuclear establishment appear to have impeded its efforts, 

and perhaps slowed its progress toward building a weapons-relevant nuclear 

infrastructure. Relevant to both these observations, Gregory observes that although 

Nasser “endorsed his science advisor’s proposal that Egypt should develop an 

independent nuclear fuel cycle with a view to a possible nuclear weapons option, he 

apparently refrained from active or direct intervention in moving these proposals 

forward…which might have been crucial in putting an end to some of the bureaucratic 

infighting that helped to undermine [nuclear weapons advocate] Hedayat’s plans.”246

Similarly, an Egyptian security expert indicated that “The program was very modest, and 

it suffered from a number of administrative and bureaucratic problems: engineering 

versus non-engineering, military versus non-military. But Nasser was not resolved to 

have a nuclear weapons program, so the problems never really got solved.”247

Third and finally, in the latter part of the 1960s, Nasser was engaged in a rivalry 

with a prominent general and prior close ally, Abdel Hakim Amer. In the early years of 

the rivalry Nasser appeared powerless to undercut his rival, but Amer stepped down after 

Nasser blamed him for the 1967 defeat, was put under house arrest, and allegedly 

committed suicide. While the rivalry persisted, it is at least plausible that the acquisition 

of nuclear weapons might have been seen as strengthening the military, and therefore as 

weakening Nasser’s position vis-à-vis his rival. One former Egyptian military official 

suggested as much when he stated, “We didn’t want to create heroes in the system that a 
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nuclear bomb would create.”248 That said, the importance of the rivalry with Amer in 

explaining the lack of greater proliferation should not be overstated; as Rublee observes, 

even before problems between Nasser and Amer surfaced, Nasser had not given nuclear 

weapons development priority.249

iv. Financial resources 

Financial constraints appear to have played a significant role in the Egyptian case. Had 

Egypt been far wealthier, or had it not suffered the setbacks it did—in particular, related 

to the costly 1967 defeat at Israel’s hands—perhaps Egypt would today possess nuclear 

weapons. That said, it bears emphasizing that Egypt did have access to substantial 

resources, for conventional military purposes and other national priorities. For example, 

Nasser directed significant resources to both his missile program and to the acquisition of 

fighter aircraft. As Walsh has observed, the nuclear program was never allocated the sort 

of priority that the missile program, fighter aircraft program, or Aswan Dam projects 

received.250 Egypt’s limited resources would have required it to make costly trade-offs to 

pursue a serious nuclear weapons effort, but the trade-offs were feasible, and other 

initiatives it chose to pursue, such as the fighter aircraft acquisition, were of the order of 

magnitude of a nuclear weapons program. The fact that Egypt consistently failed to make 

these trade-offs in support of its nuclear weapons efforts is telling.
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250 Walsh, p. 299.
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v. Technological resources, scientists, sensitive technology

Failure to obtain access to technology, most importantly reactors capable of producing 

weapons-useable quantities of plutonium and reprocessing technology to separate 

plutonium from spent fuel, were significant constraints on Egypt’s efforts.251 Egypt did 

repeatedly attempt to acquire such technologies, and was repeatedly turned down by 

other countries. But Egypt also failed to capitalize on the opportunities available to it. 

Most importantly, Egypt canceled a deal to acquire from West Germany just the sort of 

natural uranium fueled, heavy-water reactor that would have provided significant 

quantities of plutonium, in the process apparently also losing an accompanying Soviet 

offer of a reprocessing facility. As noted above, the precise reasons for the cancellation 

remain unclear. As Walsh observes, “Though it was unable to obtain an outright transfer 

of nuclear weapons, Egypt had several chances to significantly expand its nuclear 

infrastructure, but failed to act on those opportunities.”252 More broadly, Egypt failed to 

launch the sort of broader technology procurement effort engaged in by many other 

countries with serious nuclear weapons ambitions. So the lack of sensitive nuclear 

technology may help explain why Egypt did not make more progress toward a bomb, but 

Egypt’s lack of strong motivations also appears to explain why it did not engage in more 

vigorous efforts to try to obtain sensitive nuclear technology.

vi. Security guarantees and dependence on powerful allies

Some have suggested that security guarantees provided by the Soviet Union and/or the 

United States help explain why Egypt did not respond more vigorously to Israeli 

                                                
251 On the importance of sensitive nuclear assistance broadly, see Kroenig, (2009) pp. 161-180.
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proliferation. Although the United States has supplied arms to Egypt and has had a close 

relationship with Egypt since the U.S.-brokered peace accords with Israel in the late 

1970s, Washington has never signed a formal defense treaty with Cairo and never 

stationed troops on Egyptian soil. Even more importantly, given the close U.S. 

relationship with Israel, the United States would be an exceptionally unlikely source for 

nuclear threats or retaliation against Israel.

The situation with regard to the Soviet Union is somewhat more ambiguous. 

Following Egypt’s defeat at Israeli hands in 1967, the Soviet Union began to station 

troops in Egypt, and in 1971 the two sides signed a formal defense pact. The following 

year Sadat asked Soviet forces to depart, and in 1976 unilaterally abrogated the pact. In 

the mid-1960s, some press reports suggested that the Soviet Union had offered Egypt 

formal nuclear security guarantees.253 At the time, Nasser flatly denied the existence of 

such guarantees.254 Further, both the former Egyptian ambassador to the Soviet Union 

and Nasser’s personal secretary categorically deny that the Soviet Union provided such 

guarantees.255 Similarly, Nasser confidant Heykal stated in 1981 that the Soviet Union 

had always refused Egypt both nuclear weapons and guarantees.256 It seems reasonable to 

conclude that at best Egypt enjoyed a very informal, non-robust guarantee from the 
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Soviet Union; robust guarantees that might have significantly assuaged Egyptian fears of 

Israeli capability appear to have been lacking.

vii. Institutional and normative nonproliferation constraints

Some have suggested that an emerging nonproliferation norm helps explain Egyptian 

actions.257 The case that in the 1960s Nasser was powerfully motivated to pursue nuclear 

weapons as a consequence of his awareness of the Israeli weapons program, but that 

“logics of appropriateness” led him to pursue a countervailing Egyptian capability less 

than full-heartedly, is a tough sell. The nonproliferation norm was at best weak and 

informal in the decade before its codification in the Nuclear Nonproliferation Treaty, 

opened for signature in 1968 and entering into force in 1970. And there is little evidence 

to suggest that normative constraints were a relevant factor for Nasser, and any argument 

that they were would have to contend with both Nasser’s at least modest interest in and 

efforts to obtain nuclear weapons and his apparent pursuit of both chemical and

biological weapons.

The normative story is a superficially better fit with an overall story in which 

Egypt pursues nuclear weapons in the 1960s and then forswears them in the 1970s, in the 

aftermath of the formalization of the nonproliferation norm in the NPT. But the facts of 

the case suggest that “logics of consequences” were, at a minimum, far more important in 

explaining Egypt’s nuclear forbearance than “logics of appropriateness.” That is, Egypt 

appears to have signed and especially ratified the NPT because it had decided not to 

mount a vigorous program to try to obtain nuclear weapons and because membership 

facilitated its access to civil nuclear technology. Having decided not to pursue nuclear 
                                                
257 E.g. Rublee (2009).
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weapons, Egypt did seek to use the NPT instrumentally to put pressure on Israel to roll 

back its proliferation, albeit with little success.

B. Israeli proliferation as a driver for Egyptian efforts

In assessing the relationship between Israeli proliferation and Egyptian proliferation, 

three general questions bear analyzing. First, why did Egypt begin exploring nuclear 

weapons options in 1955? Second, why did Egypt intensify its efforts in the early to mid 

1960s? Third, why didn’t Egypt intensify its efforts more; in other words, why did it not 

launch a dedicated nuclear weapons program?

i. Why did Egypt begin exploring nuclear weapons options in 1955?

Egypt’s early nuclear activities, which involved building up its civil nuclear capacity 

while leaving the door open to potential future weapons efforts, appear to have had little 

or nothing to do with Israeli proliferation. Israel had begun exploring nuclear weapons 

options and laying the groundwork for a weapons program as early as 1949, but there is 

no indication that Egypt was aware of this activity or concerned by it. Israel intensified its 

nuclear efforts in the mid to late 1950s, but again there is no evidence to suggest Egypt 

was aware of this before 1958 or 1959.

Early in the nuclear age, many states were attempting to build up their nuclear 

capabilities, many of these while keeping the door open to potential future military 

applications. The logic of not foreclosing the weapons option would have been a 

compelling one for Egypt, both because of its location in a high-conflict area, which 



145

might motivate a future attempt to acquire nuclear weapons, and because of its leadership 

aspirations, which might benefit from the prestige of later nuclear acquisition.258

ii. Why did Egypt intensify its efforts in the early to mid 1960s?

Egypt appears to have intensified its proliferation efforts in the early to mid 1960s, 

apparently substantially in response to public revelations about Israel’s proliferation. That 

said, other factors appear to be relevant as well. Conventional military insecurity may 

have played some role, although a modest one given that Egypt’s core territorial 

sovereignty was not threatened by Israel or others. Prestige may have played a role as 

well, and Egypt’s more intense nuclear weapons-relevant efforts during the 1960s 

coincide with Nasser’s pursuit of leadership of the Arab world.

As for Israeli proliferation, the fact that it took public revelations to prompt 

Egyptian actions suggests that prestige concerns may have been at least as important as

security ones in the “reactive proliferation” equation. The facts of the case do suggest that 

Egyptian policymakers were concerned about the security ramifications of Israeli 

proliferation; for example, they repeatedly discussed the issue at the highest levels of 

government, and in the context of war planning. But it bears emphasizing that even once 

Egypt intensified its efforts, those efforts were still relatively modest. Egypt did attempt 

to obtain nuclear weapons “on the cheap,” but never made the kind of dedicated 

                                                
258 Note that the apparent lack of a relationship between Israel’s initiation of a nuclear weapons program in 
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intensification of its activities as it became aware of Israeli proliferation is consistent with study arguments, 
however.
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commitment to them that every other state that obtained nuclear weapons throughout the 

nuclear age did.

iii. Why did Egypt not do more?

Since Egypt was clearly at least somewhat motivated to proliferate by intense rival 

Israel’s proliferation, why did it fail to do more? First, it should be clear from the facts of 

the case outlined above that Egypt was both somewhat motivated to proliferate, in large 

part as a consequence of Israeli proliferation, and that it engaged in only modest 

proliferation-relevant behavior. As Walsh summarizes, Egypt’s nuclear program 

throughout the 1960s “was a series of false starts.”259 Or as Walsh elaborates, “The 

historical record leaves little doubt that the government repeatedly sought the acquisition 

of nuclear weapons, and yet it never made the kind of national commitment that would 

have made the bomb a reality.  There was no equivalent to the Manhattan Project or even 

to Egypt’s own High Dam project.  Instead, there was drift, delay, and missed 

opportunities.”260

In some respects, the question about why Egypt failed to do more is a question 

about Nasser—in other words, why did Nasser fail to pursue nuclear weapons more 

vigorously? The material available to assess this question is modest at best, but a few 

sources are tantalizing. Janice Gross Stein concludes, based on an interview with Nasser 

confidant and nuclear weapons advocate Heikal and a senior Egyptian general, “The most 

convincing explanation of Egypt’s abstention is President Nasser’s skepticism of the 

value of nuclear weapons and their usefulness in any conflict with Israel. President 
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Nasser did not believe that nuclear weapons were “useful,” that they could be effectively 

deployed to achieve Egyptian objectives to change the status quo. Moreover, the 

president was convinced that the superpowers would never allow either Israel or Egypt to 

deploy nuclear weapons. Nasser was also consumed by other priorities…”261 Similarly, 

Heikal has stated that “Israel has nuclear weapons but will not use them unless she finds 

herself strangled.”262

Relatedly, Walsh quotes a conversation between Khrushchev and Nasser. At one 

point, Khrushchev asked if the reactor Egypt sought was for nuclear weapons. Nasser 

replied by saying that his answer would astonish the Soviet leader, but “I don’t think I 

will do it.”  Nasser went on to say that he knew Israel was working on nuclear weapons, 

but thought Israel would not use them unless attacked by Egypt.  Nasser neatly

summarized Egypt’s policy: “position in nuclear technology—yes, nuclear bombs—

no.”263

Yet another tantalizing hint comes in Nasser’s response to a Kennedy 

administration proposal. Under that proposal, Israel would receive a US security 

guarantee in return for not attacking its neighbors and not developing nuclear weapons.  

Egypt would refrain from developing missiles or seeking military applications of nuclear 

technology.  In return, Egypt would receive assistance with its space and civilian nuclear 

programs. Both Israel and Egypt would also enjoy the benefit of knowing that its 

adversary was not developing nuclear weapons. Kennedy sent special emissary John 

                                                
261 Janice Gross Stein, 46, based on author’s interview with Mohammad Hassan Heikal, Cairo, April 1990, 
emphasis added.
262 Shai Feldman, Israeli Nuclear Deterrence: A Strategy for the 1980s (New York: Columbia University 
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McCloy to present the proposal, and he reported that Nasser gave the plan a polite but 

cool response.  He promised to think about it and discuss it with the American 

ambassador. According to McCloy, “the main motivation of [Nasser’s] attitude toward 

our proposal was based on political sensitivities as he sensed them both in the Egypt and 

in the Arab countries.  Sheer military considerations were not the main factors.”264

Finally, it bears emphasizing that these sentiments were not unique to Nasser. His 

successor, Sadat, not only chose to foreclose the nuclear option for Egypt, but also 

launched war against Israel in 1973, despite knowledge that it possessed nuclear weapons 

that might be used against Egypt. As a former Egyptian military officer cited above 

indicated, “In 1973, we knew that Israel had nuclear weapons, missiles with armed 

nuclear warheads. So there was some gambling that Israel would not go nuclear unless 

we crossed their borders. That was not in our plan, or even in our capacity.”265 Sadat may 

have been gambling, but his decision to attack Israel despite its nuclear capabilities 

suggests he judged the gamble a relatively safe one, or at least a risk worth taking given 

the potential rewards of recovering territory lost in the 1967 war with Israel.

                                                
264  Incoming Telegram from McCloy to the SOS, Section three of three, June 28, 1963, p. 2, cited in 
Walsh, p. 197, emphasis added. On the flipside, “Badri claims that he was so close to Nasser that he “knew 
what was in his mind. He maintains that Nasser viewed nuclear weapons as a “decisive weapon” and a 
“terrible threat.”  If Nasser “had the budget and had the people—he would have done it.”  But as Jim Walsh 
observes, “defense budgets did, in fact, rise considerably, and…Egyptian citizens bore this cost as well as 
the economic costs associated with the War of Attrition.” Walsh, p. 202, fn 592.
265 Interview by Rublee with former senior Egyptian military officer, Cairo, March 2004, cited in Rublee, p. 
117.
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6. Comparing the moderate reactive proliferation hypothesis with alternate 

hypotheses

The previous section argued that Egypt’s actions were most consistent with the 

expectations Hypothesis 1. Israel’s proliferation provided Egypt with moderate 

proliferation motivations of its own, sufficient to prompt it to vigorously explore nuclear 

weapons options and engage in other low-level proliferation behavior, including 

attempting to obtain nuclear weapons “on the cheap.” But Israel’s proliferation was not 

sufficient to push Egypt over the far higher thresholds to launching a dedicated nuclear 

weapons program or acquiring nuclear weapons. To what degree does the evidence 

support the three alternate hypotheses?

A. Conventional reactive proliferation pessimism (Hypothesis 2)

Was Egypt determined to proliferate as a consequence of Israeli proliferation, and is its 

lack of greater proliferation explained by insurmountable barriers that it encountered? As 

the preceding discussion makes clear, Egypt was modestly motivated to acquire nuclear 

weapons, and this motivation is substantially explained by rival Israel’s proliferation, but 

Egypt’s actions do not suggest it was determined. There is a consensus among analysts 

who have examined the Egyptian case in depth that Egypt was only modestly motivated 

to proliferate. Recapping a quote from Walsh, “The historical record leaves little doubt 

that the government repeatedly sought the acquisition of nuclear weapons, and yet it 

never made the kind of national commitment that would have made the bomb a reality.  

There was no equivalent to the Manhattan Project or even to Egypt’s own High Dam 

project.  Instead, there was drift, delay, and missed opportunities.”
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B. No reactive proliferation (Hypothesis 3)

Did Egypt derive little or no motivation from Israeli proliferation, at least relative to the 

substantial barriers entailed by proliferation? Although Egypt was only modestly 

motivated to proliferate, it was modestly motivated, and that motivation stemmed 

substantially from Israeli proliferation. The above account suggests neither that Egypt 

had little interest in nuclear weapons nor that the interest it had was primarily a function 

of other factors.

C. Negative reactive proliferation (Hypothesis 4)

Was Egypt motivated not to proliferate by Israeli proliferation—did it fear sparking an 

arms race it would not be able to sustain, or prompting preventive attack from Israel? One 

could tell a superficially plausible story about the Egyptian failure to engage in greater 

proliferation behavior that focused on either fears of an unsustainable arms race or 

prompting preventive attack from Israel. But while such a story would not be inconsistent 

with the basic chronology of the case—Egypt engaged in various low-level proliferation 

behaviors as it became aware that Israel had launched a nuclear weapons program, but 

effectively halted those activities once it became clear that Israel had obtained nuclear 

weapons—there is little in the nuances of the case to support it. 

The other striking data point is that if Egypt feared an unsustainable arms race or 

preventive attack, and consequently chose not to proliferate, it might be expected to 

signal that choice to Israel. During the most intense antagonism between the two sides in 
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the mid-1960s, Egypt did no such thing; in fact, Egyptian officials purposefully stoked 

uncertainty in Israel about their proliferation intentions.

D. Historical idiosyncrasy

Finally, is it possible that historical idiosyncrasies might explain the outcome of the case? 

It is sometimes argued that Egypt did not reactively proliferate because Israel did not 

publicly acknowledge its pursuit and subsequent acquisition of nuclear weapons. On the 

one hand, it is clear that had Israel publicly acknowledged its proliferation, this would 

have put substantial additional pressure on Egypt to respond, stemming from both 

domestic and regional audiences. On the other hand, the public and especially elites in 

both Egypt and the broader Arab world were substantially aware of Israel’s proliferation 

as it proliferated, and once it had obtained nuclear weapons. So the difference would have 

been one of degree, rather than kind.

Or perhaps the fact that Egypt made peace with Israel explains the outcome? In 

the long term, could Egypt have tolerated an ongoing, intense rivalry with nuclear-armed 

Israel without itself more seriously pursuing nuclear weapons? This is a tougher 

counterfactual on which to get traction—after all, Egypt did make peace with Israel. But 

as the above case discussion suggests, during the period of most intense rivalry between 

Egypt and Israel, and when Egypt had strong evidence that Israel was concertedly 

pursuing nuclear weapons, it chose to do relatively little in terms of its own proliferation. 

In light of those actions, it is not clear why it would be expected to have done more

later.266

                                                
266 Much the same argument applies to those who argue that, having failed to move Israel toward 
disarmament in multilateral fora, Egypt may in the coming years decide to pursue nuclear weapons after 
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7. Conclusions

As the above makes clear, Egypt was modestly motivated to obtain nuclear weapons, in 

large part because it perceived both security and status threats stemming from 

proliferation by its intense rival Israel, although other motivations also contributed. As a 

result, Egypt explored nuclear weapons options and engaged in various low-level 

proliferation behaviors, including attempting to get nuclear weapons “on the cheap.” But 

at most it pursued nuclear weapons half-heartedly, and it was repeatedly unwilling to 

make costly trade-offs in support of efforts to acquire nuclear weapons.

                                                                                                                                                
all. Assuming one judges the Egyptian-Iranian relationship to be less antagonistic than the Egyptian-Israeli 
one was, similar arguments apply there as well. 
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CHAPTER 5: PAKISTAN’S RESPONSE TO INDIAN PROLIFERATION, 1948-1987

Pakistan’s supposed response to Indian proliferation is widely cited as the signal 

case of reactive proliferation. India took a less direct route to the bomb than other states 

that proliferated throughout the nuclear age, alternating periods of more concerted pursuit 

with slowdowns and even halts of those efforts.267 India began developing its nuclear 

infrastructure while keeping the door open to a future weapons program as early as the 

late 1940s. In the mid-1960s India overtly pursued a nuclear explosive capability for a 

few years, and later did so again in the early 1970s culminating in its 1974 “peaceful” 

test. After that test, India chose not to acquire nuclear weapons and at least temporarily 

largely halted its efforts to develop them. In the early 1980s weapons activity was 

reinvigorated, and by the latter part of the decade India possessed rudimentary deployable 

nuclear weapons. Pakistani policymakers, as well as the public, appear to have been 

relatively well informed about India’s activities, in part because parliamentary democracy 

in India entailed unusually public debates about nuclear issues. How did Pakistan react to 

proliferation by its intense rival India? And what explains its reactions?

This chapter argues, consistent with Hypothesis 1, that Pakistan’s motivation to 

obtain nuclear weapons moderately increased as it became aware of intense rival India’s

pursuit of them. Given the intensity of the rivalry, the proliferation motivation Pakistan 

derived from India appears to have been stronger than the reactive proliferation impulse 

most other states obtained from proliferation by rivals historically. But even this impulse 

                                                
267 Rebecca Hersman’s metaphor of a proliferation rheostat is applicable here, with India dialing up and 
back down the intensity with which it pursued nuclear weapons at various times. Further complicating the 
issue is India’s pursuit of a nuclear option while postponing decisions on weaponization and the fact that at 
times Indian scientists appear to have moved forward with proliferation activity in the absence of explicit 
policymaker authorization, and sometimes perhaps even in the absence of implicit authorization, that is, 
against the wishes of policymakers. The rheostat metaphor is used in a discussion of South Korean and 
Taiwanese proliferation in Hersman and Peters (2006), p. 548.
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was not, in its own right, sufficient to push Pakistan over the threshold to initiating its 

own nuclear weapons program in response to early Indian pursuit of a nuclear explosive 

capability in the 1960s. Early Indian activities did, however, play an important role in 

catalyzing a high-level Pakistani government debate about whether to pursue greater 

proliferation, a debate pro-nuclear advocates lost.

The key factor prompting Pakistan to launch a nuclear weapons program appears 

to have been its devastating defeat at India’s hands in 1971, which crystallized the 

existential threat it perceived in the face of India’s conventional military superiority. 

Pakistan had limited economic and technological resources on which to draw, 

necessitating costly trade-offs in its pursuit of nuclear weapons. It was relatively 

independent of powerful allies that might have resisted its proliferation—one key 

supporter, China, even overtly aided its proliferation—and failed to procure formal 

nuclear security guarantees. Having launched a nuclear weapons program in 1972, 

India’s proliferation played an important secondary motivating and enabling role in 

Pakistan’s subsequent nuclear efforts.

The chapter contrasts the arguments of Hypothesis 1 with three alternate 

hypotheses. First, if the conventional reactive proliferation pessimism captured in 

Hypothesis 2 is correct, and states whose rivals pursue or acquire nuclear weapons are 

consequently highly motivated to proliferate, Pakistani policymakers should have 

initiated vigorous pursuit of nuclear weapons, including making costly trade-offs versus 

other security and national priorities, as they became aware of Indian efforts in the mid-

1960s. Further, in subsequent years their pursuit of nuclear weapons should have been 

motivated primarily by India’s activities—that is, Indian proliferation should have been 
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sufficient to motivate Pakistani proliferation even in the absence of dire perceived 

conventional threats. When India significantly curbed these activities, Pakistan might be 

expected to have done similarly, although given uncertainties about those activities and 

the need to hedge against worst-case outcomes, the lack of such a dynamic is not itself 

robust evidence against Hypothesis 2. 

Second, if the argument that states whose rivals pursue or acquire nuclear 

weapons are consequently neither more nor less motivated to proliferate is correct, as 

captured in Hypothesis 3, Pakistan should have engaged in little or no proliferation

activity in response to Indian proliferation. Pakistani policymakers might still be expected 

to have engaged in some relatively cost-free rhetoric about matching Indian proliferation, 

intended for internal and/or external audiences, but not either rhetoric or activities that 

might incur significant economic or political costs.

Third, if the argument that states whose rivals pursue or acquire nuclear weapons 

fear costly arms races or preventive attack, and are consequently motivated not to 

proliferate is correct, as captured in Hypothesis 4, then Pakistani policymakers should 

similarly have engaged in no significant proliferation in response to Indian proliferation.

Further, the more advanced Indian proliferation became, and especially as it became clear 

India would soon acquire nuclear weapons and once it did so, Pakistani policymakers 

should have curtailed any proliferation efforts previously under way. They might also 

have signaled their intentions not to proliferate to India, in order to avoid provoking an 

arms race they sought to avoid or triggering preventive attacks they feared. Finally, and 

somewhat in tension with the prior point, those policymakers might still have engaged in 

some relatively cost-free public rhetoric about matching Indian proliferation. Note that 
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Pakistan is a viable candidate for both the unsustainable arms race and fear of preventive 

attack mechanisms that underpin this hypothesis. In the former case, resource disparities 

between the two sides of which Pakistan was acutely conscious go a long way towards 

explaining India’s conventional superiority; in the latter, Indian policymakers appear to 

have considered preventive attacks in the 1980s, and fear of Indian preventive attack 

played an important role in at least one crisis between the two sides, in 1984.268

There is some overlap between the expectations of Hypotheses 3 and 4, although 

some potential for differentiating between them based on the timing of Pakistani actions, 

the specific actions undertaken, and especially the justifications proffered for those 

actions. For example, if Pakistani policymakers had attempted to either directly or 

indirectly communicate to India the fact that they were not attempting to proliferate, to 

reduce dangers of sparking an arms race or prompting a preventive attack, that would be 

more consistent with Hypothesis 4 than 3. But if neither hypothesis finds support in the 

case, then discriminating between them is less important. And whether rival proliferation 

makes states neither more nor less likely to proliferate (Hypothesis 3), or less likely to do 

so (Hypothesis 4), is perhaps best examined in the aggregate, using large-n statistical 

methods, as was done in prior chapters.

There are plausible interpretations of Pakistani actions consistent with Hypotheses 

1 and 2. Hypotheses 3 and 4 map less plausibly onto this case—it is hard to argue, given 

the facts of the case, that Indian proliferation played no role in motivating Pakistan to 

proliferate, or even discouraged Pakistan from proliferating. This chapter argues that 

Pakistan’s actions are most consistent with the expectations of the argument elaborated in 

                                                
268 Sumit Ganguly and Devin T. Hagerty, Fearful Symmetry: India-Pakistan Crises in the Shadow of 
Nuclear Weapons (University of Washington Press, 2006), pp. 44-67.
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prior chapters, and captured in Hypothesis 1: states whose rivals proliferate are only 

modestly more likely to do so themselves. But it bears emphasizing that because of the 

intensity of the Indo-Pakistani rivalry, the case appears to be on the borderline between 

Hypotheses 1 and 2, in the sense that Pakistan does appear to have derived substantial 

proliferation motivation from India’s proliferation. The case might therefore be 

considered as delineating a boundary or scope condition for the argument advanced here. 

This issue is discussed at greater length below.

The following section makes the case that Pakistan and India were exceptionally 

intense rivals from the late 1940s through the late 1970s, and therefore that Pakistan is a 

plausible most-likely case for testing the conventional wisdom that states whose intense 

rivals proliferate are much more likely to do so themselves. Section 2 details when India

engaged in what nuclear proliferation behaviors, and when Pakistani policymakers and 

the Pakistani public were aware of these. Section 3 chronicles the nuclear proliferation 

actions in which Pakistan engaged, potentially in response to India. Section 4 examines 

why Pakistan did and did not engage in various proliferation actions, examining the role 

of Indian proliferation as well as other factors that may explain Pakistani behavior. 

Section 5 compares the argument advanced in the prior section about the role of Indian

proliferation in Pakistan’s actions to three alternate hypotheses. Finally, the conclusion

summarizes take-aways.

1. Pakistan and India, exceptionally intense rivals

The Indo-Pakistani rivalry dates back to the birth of both states following independence 

from British colonial rule in 1947. The relationship has been characterized by recurring 
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crises and sporadic escalation to full-scale war, punctuated by occasional peace overtures 

and corresponding periods of détente. Considering both duration and intensity, the Indo-

Pakistani rivalry is arguably the single most intense interstate rivalry of the nuclear 

age.269

The rivalry has its roots in the structure of the relationship. As Martin van Creveld 

observes, “Each country in a different way posed, as it continues to pose, a challenge to 

the other’s very existence. Pakistan cannot be persuaded that the Indian leadership has 

reconciled itself to their country’s becoming a separate entity; and in fact, given India’s 

much greater size, population, resources, and strategic potential, it is difficult to see how 

New Delhi could cease to present at least a latent threat to its neighbor, even if it wanted 

to. Conversely, Pakistan’s self-proclaimed mission as a home for the subcontinent’s 

Muslims represents a permanent challenge to India, threatening her with 

dismemberment.”270

The rivalry’s roots lie in competing visions of post-colonial statehood. The 

modern Indian state has its roots in a vision of a secular, liberal democratic, multi-ethnic 

successor to British India.271 Pakistan is rooted in Muslim leaders’ wariness of 

democratic majority rule given a sizable Hindu majority on the subcontinent, supported 

by British authorities seeking to weaken the burgeoning Indian nationalist movement.272

                                                
269 The other obvious candidate is the Arab-Israeli rivalry, with Egypt and Israel engaged in the most 
significant direct conflict, albeit ameliorated significantly in the context of the “cold peace” the two sides 
began negotiating in the late 1970s and signed in 1979. The U.S.-Soviet rivalry was long-lasting and 
characterized by repeated crises, particularly in its early decades, but entailed no direct full-scale conflict of 
the sort experienced in both the India-Pakistan and Israel-Egypt dyads.
270 Martin van Creveld, Nuclear Proliferation and the Future of Conflict (New York: Free Press, 1993), p. 
79.
271 Barbara D. Metcalf and Thomas R. Metcalf, A Concise History of Modern India (Cambridge: 
Cambridge University Press, 2006), p. 225.
272 Stephen P. Cohen, The Idea of Pakistan (Washington, DC: Brookings Institution Press, 2004), p. 36.
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Recognizing these divisions, on August 15, 1947, the independent states of India and 

Pakistan were established. Pakistan comprised Muslim-majority areas in the northwest 

and Bengal, India the rest of British-controlled territory on the subcontinent. Partition 

was followed by one of histories’ largest mass migrations, with over 10 million people 

displaced and episodes of brutal violence, leading to hundreds of thousands of deaths, 

between Hindus, Sikhs, and Muslims.273

Planting the seeds for future conflict, the status of 562 princely states initially 

remained undecided, with the Indian Independence Act of 1947 specifying that the 

princely states had the option to join either India or Pakistan. Most made their choice 

based on location.274 But the status of one state, Jammu and Kashmir, proximate to 

Pakistan, with a majority Muslim population alongside substantial Hindu and Buddhist 

minorities, and a Hindu ruler, remained contentious. Following an October 1947 invasion 

by tribal forces from Pakistan’s Northwest Frontier Province, aided by regular Pakistani 

troops, the Kashmir leader sought Indian help and agreed to sign an agreement to accede 

to India. After Indian forces intervened and partially evicted the intruders, Pakistan sent 

in its own troops and the two sides fought a short war until the end of 1948. A United 

Nations’ ceasefire agreement came into effect January 1, 1949, with the ceasefire line 

                                                
273 Yasmin Khan, The Great Partition: The Making of India and Pakistan (Yale University Press, 2007) p. 
6. Estimates of how many were killed during partition vary widely, from a few hundred thousand to more 
than a million. Various estimates are discussed in Karl R. DeRouen and Uk Heo, Civil Wars of the World: 
Major Conflicts Since World War II (ABC-CLIO, 2007), p. 414. In addition to practicing Hindus, Sikhs, 
and Muslims, the subcontinent included significant populations of Christians, Buddhists, and Jains.
274 Hyderabad in the south and Junagadh in the west both did not join either side immediately, but both later 
joined India.
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dividing Kashmir, two thirds of which were under Indian control and the remaining one 

third controlled by Pakistan.275

That status quo has essentially persisted through the present day, despite the fact 

that the two sides have fought two more major wars and one minor one, in 1965 focused 

on Kashmir, in 1971 on East Pakistan and involving only minor troop movements in 

Kashmir, and in 1999 again focused on Kashmir. Successive Pakistani leaders have 

viewed reintegrating Jammu and Kashmir as their core national mission, for both identity 

and strategic reasons, and the Pakistani army has built its societal dominance in large part 

on the Kashmir conflict and broader Indian threat.276 For their part, Indian leaders view 

Kashmir as an integral part of India, and Indian policymakers have powerful electoral 

incentives for resisting concessions, although they appear more willing than Pakistan to 

live with the status quo.277 Resolving the issue is further complicated by the fact that 

neither India nor Pakistan’s preferences overlap perfectly with those held by various 

factions in the Kashmir liberation movement.278

War over Kashmir flared again in 1965, after Pakistan infiltrated forces into 

Indian-controlled Kashmir in an attempt to precipitate an insurgency. India responded by 

launching an attack on Pakistan, and five weeks of war led to thousands of casualties. 

                                                
275 Robert Wirsing, India, Pakistan, and the Kashmir Dispute: On Regional Conflict and its Resolution 
(Palgrave Macmillan, 1998), p. 264.
276 T.V. Paul, “Causes of the India-Pakistan enduring rivalry” in Paul (ed.), The India-Pakistan Conflict: An 
Enduring Rivalry (Cambridge: Cambridge University Press, 2005), pp. 9, 10.
277 Paul (2005), pp. 10, 11.
278 Paul (2005) pp. 9, 10.
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The war ended with a UN brokered ceasefire and subsequent peace agreement negotiated 

in then-Soviet Tashkent in Uzbekistan.279

War broke out yet again in 1971, this time over an escalating crisis in the Bengali 

province that had become East Pakistan after Partition. A disputed election catalyzed an 

emerging Bengali nationalist movement, leading to military intervention by Pakistani 

forces. After millions of Bengalis took shelter in neighboring India, India intervened 

militarily, prompting Pakistan to launch preemptive strikes against Indian air force bases. 

After two weeks of intense fighting, Pakistan forces surrendered and the modern state of 

Bangladesh was created.280  The war was characterized both by the greatest number of 

casualties of any India-Pakistan conflict and the largest number of prisoners of war in any 

conflict since the Second World War.281 The defeat was particularly searing in Pakistan, 

where it cemented beliefs among the elite that India sought to destroy Pakistan.282  The 

loss of East Pakistan also significantly increased India’s conventional military advantage 

over Pakistan, since New Delhi was no longer forced to prepare for a two-front war to 

both its east and west, and could instead concentrate its forces to the west.283

The next conflict between the two sides widely termed a war, albeit a relatively 

modest one, occurred in 1999, and in the shadow of nascent nuclear weapons 

                                                
279 T.V. Paul, Asymmetric Conflicts: War Initiation By Weaker Powers (Cambridge: Cambridge University 
Press, 1994), pp. 107-125.
280 Richard Sisson and Leo E. Rose, War and Secession: Pakistan, India, and the Creation of Bangladesh
(University of California Press, 1991).
281 DeRouen and Uk Heo (2007), pp. 585-600.
282 Paul (2005), p. 11. See also Bhumitra Chakma, Pakistan’s Nuclear Weapons (Routledge, 2008), pp. 
138-9 and Z.A. Bhutto’s death cell memoir, Zulfikar Ali Bhutto, If I am assassinated… (Vikas, 1979), p. 
220.
283 The shift is all the more important because India’s military advantage over Pakistan is based more on 
quantitative than qualitative superiority, which India has historically exploited by opening new fronts and 
forcing Pakistan to divide its more limited forces. Pakistan has very little strategic depth, so that even 
limited conventional military incursions are perceived as profoundly threatening.
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capabilities.284 By the late 1980s, both India and Pakistan possessed at least rudimentary 

nuclear weapons capabilities, although it remained unclear to what extent either had 

weaponized those capabilities. In 1998, both sides conducted multiple nuclear tests and 

subsequently moved to overt, weaponized nuclear postures. A year later, and only months 

after a peace initiative that appeared to have helped stabilize relations, conflict broke out 

again. Pakistan attempted a fait accompli, infiltrating forces across the Line of Control 

and threatening a key Indian supply route. Once the infiltration was discovered, India 

gradually escalated its response, while keeping it limited to the Indian side of the Line of 

Control and not opening new fronts, as it had done in prior wars to capitalize on its 

substantial quantitative conventional military edge over Pakistan. India was eventually 

able to recapture much of the terrain, and, combined with foreign pressure on Pakistan, 

prompted a Pakistani withdrawal that restored the status quo ante.285

The Indo-Pakistani rivalry persists to the present day, although it has ebbed and 

intensified over time. Few observers expect the rivalry to ameliorate significantly any 

time soon. Nuclear weapons appear to have curbed the potential for large-scale 

conventional military conflict, albeit at the cost of some risk of calamitous nuclear 

                                                
284 There is some debate about whether the conflict entailed more than a thousand battle deaths, the 
threshold widely employed for identifying wars in quantitative analysis. Arguing that contra widely held 
assessments, only 750 to 950 soldiers died during the conflict, see Peter R. Lavoy, “Introduction: the 
importance of the Kargil conflict” in Lavoy (ed.), Asymmetric Warfare in South Asia: The Causes and 
Consequences of the Kargil Conflict (Cambridge: Cambridge University Press, 2009), p. 1, fn. 1. Pointing 
out that both India and Pakistan appear to underestimate their own casualties and overestimate those on the 
other side, and highlighting the significant uncertainties in casualty estimates, see John H. Gill, “Military 
Operations in the Kargil Conflict” in Lavoy (ed.), pp. 121-123.
285 Ganguly and Hagerty (2006), pp. 143-166. Remarkably detailed discussion of the conflict is found in 
Lavoy (2009).
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exchanges, but they have likely also reinforced the status quo, making it more likely the 

rivalry will persist.286

2. What did India do and when did Pakistan know about it?

Mapping India’s path to the bomb is bedeviled, more so than in other cases, by 

fluctuations in the intensity with which India pursued nuclear weapons and the ambiguity 

inherent in the exploration and later pursuit of a nuclear option, while postponing the 

decision on whether to acquire an overt weapons capability. Further, Indian policymakers 

attempted to finesse the nuclear issue by at times pursuing so-called “peaceful nuclear 

explosives” in lieu of outright weapons. (Early in the nuclear age, there was genuine 

optimism in at least some quarters regarding the use of nuclear explosives for civilian 

purposes, for example to construct harbors, canals, tunnels, and flatten mountains. That 

said, the Indian policymakers who espoused work on “peaceful” explosives recognized 

there was little distinction between such capabilities and nuclear weapons, even if 

politically the former was at least partially successful in reducing nonproliferation 

pressure on India.) The distinction between peaceful and military nuclear explosives 

appears to have been lost on Pakistan; no evidence suggests Pakistan’s concerns were 

                                                
286 There is a lively debate about whether and to what degree nuclear weapons have curbed large-scale 
conflict between India and Pakistan, whether and to what degree they have fomented lower-level conflict, 
and at what risk of escalation to the nuclear level. Arguing that nuclear weapons have significantly curbed 
conflict and that the risks of escalation are modest are Kenneth Waltz, Sumit Ganguly, Devin Hagerty, 
among others; arguing that nuclear weapons are lesser conflict inhibitants or have fomented conflict, and 
that the risks of escalation are high, are Scott Sagan, Ashok Kapur, and Vipin Narang, among others. Scott 
D. Sagan and Kenneth N. Waltz, The Spread of Nuclear Weapons: A Debate Renewed 2nd edition (W.W. 
Norton, 2002); Ganguly and Hagerty (2006); Devin T. Hagerty, The Consequences of Nuclear 
Proliferation: Lessons from South Asia (MIT Press, 1998); Kapur (2007); Vipin Narang, “Posturing for 
Peace? Pakistan’s Nuclear Postures and South Asian Stability” International Security Volume 34, Issue 3 
(Winter 2009/10).
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assuaged by the fact that Indian policymakers labeled their interest in nuclear explosives, 

including their 1974 test, as peaceful.287

India began laying the foundation for a potential future weapons program as early 

as 1948. In the mid-1960s, it briefly pursued a nuclear explosive capability more 

intensely, and again in the early 1970s culminating its 1974 nuclear test. After the tests, 

efforts were largely halted, and reinvigorated around 1980. By the late 1980s, India had 

obtained a rudimentary deliverable nuclear explosive capability. 

Pakistani policymakers, and to a substantial degree also the Pakistani public, 

appear to have been well-informed regarding India’s nuclear activities, in part because 

India had a relatively robust open democratic debate about nuclear issues. That debate 

tiptoed around issues of military capabilities, but Indian policymakers repeatedly publicly 

acknowledged that they were pursuing the capacity to construct nuclear weapons should 

they choose to do so, even as they insisted they had no intention of actually obtaining 

weapons. If anything, Indian policymakers publicly exaggerated their weapons 

capabilities, perhaps in part to assuage domestic pressure to proliferate in response to 

China.

A. Laying the foundation, 1948-1963

Homi Bhabha, an Indian physicist and the “father of India’s bomb,” returned to India in 

the early 1940s following studies in Europe and began to lay the groundwork for what 

would grow into the Indian atomic energy establishment. Bhabha initially established a 

                                                
287 It is sometimes snarkily said that India’s nuclear weapons are intended for peaceful purposes; the earth 
they are intended to move just happens to be located in Pakistan. Indian Prime Minister Indira Gandhi 
wrote her Pakistani counterpart, Z.A. Bhutto, a letter in the aftermath of India’s 1974 “peaceful nuclear 
explosion” assuring him that the test had no military, political, or foreign policy implications. Bhutto 
responded pointedly that “it is a question not only of intentions but of capabilities.” Chakma (2008), p. 21.
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nuclear research institute outside government auspices with funding from a philanthropic 

foundation.288 By 1948, Prime Minister Jawaharlal Nehru introduced and the Indian 

parliament passed legislation establishing an Atomic Energy Commission, intended to 

conduct “research and development of atomic energy in complete secrecy.”289 In 

legislative debate, Nehru suggested that he did not think it possible to distinguish 

between peaceful and military research on atomic energy, and while emphasizing the 

peaceful motivations of the effort, suggested there were circumstances under which India 

might be “compelled as a nation to use it [atomic energy] for other purposes.”290 Contra 

the conventional wisdom, both Perkovich and Abraham document Nehru’s consistent 

support for a policy of developing a nuclear weapons option for India.291 India’s efforts 

were expanded and made more autonomous in 1954, when it established the Department 

of Atomic Energy.292

                                                
288 Sir John Cockcroft, “Homi Jehangir Bhabha, 1909-1966,” pt. 4, Proceedings of the Royal Institution 41, 
no. 191 (1967) in B.V. Sreekantan, Virendra Singh, and B.M. Udgaoankar (eds.) Homi Jehangir Bhabha: 
Collected Scientific Papers (Bombay: Tata Institute of Fundamental Research, 1985), pp. LV, 958; 
Perkovich (1999), p. 16; G. Venkataraman, Bhabha and His Magnificent Obsessions (Hyderabad: 
Universities Press India, 1994), p. 114.
289 Constituent Assembly of India (Legislative Debates), 2d sess., vol. 5, April 6, 1948, pp. 3315, 3328, 
3333-34, cited in Perkovich (1999), p. 18.
290 Perkovich (1999), pp. 18, 20. On another occasion, Nehru articulated similar sentiments, “I know how 
difficult it is for a line to be drawn between scientific work for peace and for war. This great force—atomic 
energy—that has suddenly come about through scientific research may be used for war or may be used for 
peace. We cannot neglect it because it may be used for war…we shall develop it, I hope, in co-operation 
with the rest of the world and for peaceful purposes.” Itty Abraham, The Making of the Indian Atomic 
Bomb: Science, Secrecy, and the Postcolonial State (London: Zed Books, 1998), p. 47.
291 Perkovich (1999), pp. 14-15, 20, 34-35. Abraham makes similar points; see Abraham (1998), pp. 49, 51, 
59. See also, Bertrand Goldschmidt, The Atomic Complex (La Grange Park, Ill.: American Nuclear Society, 
1982), p. 185; Kenneth D. Nichols, The Road to Trinity (New York: Morrow, 1987), pp. 351-352; Ashok 
Kapur, India’s Nuclear Option (New York: Praeger, 1976), p. 193.
292 Robert S. Anderson, “Building Scientific Institutions in India: Saha and Bhabha” Occasional Paper No. 
11, Centre for Developing-Area Studies, McGill University, Montreal, Canada, 1975, p. 40.
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Throughout the 1950s, Bhabha assiduously worked to develop India’s nuclear 

capabilities, working autonomously under Nehru’s “direct personal oversight.”293  

Bhabha “discretely” reached out to the United States, Canada, and the United Kingdom 

to obtain technical assistance, and later also the Soviet Union.294 Bhabha’s enormously 

optimistic plans for civil nuclear power involved a full domestic fuel cycle that would 

allow India to utilize its plentiful thorium deposits. Importantly, these plans included a 

key role for plutonium fuel, required to “seed” thorium reactors, and which would have 

the dual role of also providing India a supply of nuclear-explosive material with which to 

construct weapons.295 India acquired several research reactors during the 1950s, including 

a 40 MW reactor from Canada, together with U.S. supplied heavy water, which went 

critical in 1960 and produced India’s first plutonium.296 India also constructed a 

substantial reprocessing plant, based on blueprints provided by a U.S. firm but modified 

by Indian engineers. That plant began construction in March 1961, was completed in 

April 1964, and received the first load of fuel from the Canadian-supplied CIRUS reactor 

                                                
293 Abraham (1998), p. 61. As Ganguly notes, “From the outset [in the 1940s] the Indian atomic energy 
establish, under the direction of the prime minister, enjoyed a high degree of autonomy and was largely 
shielded from public scrutiny.” Sumit Ganguly, “Pathway to Pokhran II” International Security Volume 23, 
Number 4 (Spring 1999), p. 150.
294 Shyam Bhatia, India’s Nuclear Bomb (Ghaziabad: Vikas, 1979), p. 88; Itty Abraham, The Making of the 
Indian Atomic Bomb (London: Zed Books, 1998), pp. 78-81, 84; Memorandum of conversation between 
AEC Chairman John McCone and V.S. Emelayanov, 19 November 1960, in Virginia Foran (ed.) US 
Nuclear Non-Proliferation Policy, 1945-91, no. 00701; A. Appadorai and M.S. Rajan, India’s Foreign 
Policy and Relations (New Delhi: South Asian Publishers Private, 1985), p. 273.
295 B.V. Sreekantan, Virendra Singh, and B.M. Udgaoankar (eds.) Homi Jehangir Bhabha: Collected 
Scientific Papers (Bombay: Tata Institute of Fundamental Research, 1985), p. 975.
296 Roberta Wohlstetter, “The Buddha Smiles:” Absent-Minded Peaceful Aid and the Indian Bomb (Los 
Angeles: Pan Heuristics, 1977), p. 32; K.K. Pathak, Nuclear Policy of India (New Delhi: Gitanjali 
Prakashan, 1980), p. 49; Perkovich (1999), p. 29; Bhatia (1979), pp. 89-90, 92; Brahma Chellaney, Nuclear 
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in June 1964, providing India its first domestically produced separated plutonium later 

that year.297

B. Intensified efforts to obtain nuclear explosive capabilities, 1964-1966

India crossed the threshold to overt pursuit of nuclear explosives for the first time in 

1964. In the fall of that year, both prior to and especially following China’s first nuclear 

test on October 16, Bhabha both publicly and privately pressured Lal Bahadur Shastri, 

Nehru’s successor as prime minister, to authorize more work directly on military 

applications of nuclear energy.298 Shastri initially resisted, stating publicly October 7 that 

the Indian nuclear establishment was “under firm orders not to make a single experiment, 

not to perfect a single device which is not needed for peaceful uses of atomic energy.”299

Facing intensifying pressure in the aftermath of the Chinese test, including within his 

own Congress political party, Shastri and Bhabha apparently forged a political 

compromise authorizing Bhabha to pursue the development of “nuclear devices” for 

“peaceful benefits,” as Shastri indicated in a little-noticed paragraph in a November 27 

speech to India’s Lok Sabha lower house of parliament.300  As part of his efforts to 
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develop a “peaceful” nuclear device, in 1965 Bhabha apparently also reached out to the 

United States to see whether it would share bomb design blueprints, or possibly even one 

or more explosive devices. The request prompted a lively debate within the U.S. 

government, with some officials advocating nuclear sharing to offset nascent Chinese 

capabilities, but ultimately neither assistance nor weapons were forthcoming.301

C. Scaling back, 1967-71

On January 10, 1966 Shastri died of a heart attack.302 Two weeks later, on January 24, 

Bhabha was killed when a plane carrying him to Europe crashed in the vicinity of Mont 

Blanc.303 Shastri’s successor, Prime Minister Indira Gandhi, appeared to initially support 

the continuation of the “peaceful” nuclear explosive efforts begun under her predecessor, 

even hinting on May 10, 1966 that the effort might be motivated by more than merely 

“peaceful purposes.”304 But the efforts were scaled back around June 1, 1966, when 

Vikram Sarabhai, the successor to Bhabha appointed by Gandhi, halted work on nuclear 

explosives.305 It bears emphasizing that it is unclear whether Prime Minister Gandhi was 

aware of Sarabhai’s initiative, although even if he did not inform her, it is hard to imagine 

pro-nuclear scientists would have been unable to get word to her, so it seems safe to 

assume that she either formally or tacitly assented. Further, the effort to halt work on 
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nuclear explosives was apparently only partly successful, and Indian scientists appear to 

have continued some relevant research in the interim.306

D. Intensified efforts leading to a “peaceful” nuclear test, 1972-1974

Indian efforts intensified once again in 1972, when on September 7 Prime Minister 

Gandhi apparently authorized work on the “fabrication of a device for a peaceful nuclear 

explosion.”307 It bears emphasizing that there is some uncertainty about precisely when 

this authorization occurred, with some sources suggesting it may have taken place in 

1971.308 There is also substantial uncertainty about why the prime minister intensified 

Indian activity at this time. She did not document the basis of her decision, and 

apparently did not share her motivations with the scientists she authorized to prepare for 

the nuclear test.309 The most plausible narrative involves some combination of 

institutional momentum—Indian scientists’ efforts were bearing fruit and they requested 

permission to conduct the test—domestic political turmoil in which the test could serve 

as a rallying point, and a desire for international prestige. Whatever the motivations, on 

May 18, 1974, India conducted its first nuclear test, although there is no evidence to 

suggest that India acquired deliverable nuclear weapons at this time.
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E. Scaling back again, 1975-1979

In fact, India subsequently scaled back its nuclear efforts. As Perkovich writes, “…Indira 

Gandhi evinced no interest in furthering India’s nuclear weapon potential. As [nuclear 

scientist] Raja Ramanna put it in a 1996 interview, “Once [Pokhran] was done, Mrs. 

Gandhi said, ‘No more. That’s it.’” [Nuclear scientist] Homi Sethna confirmed this: “We 

said to Mrs. Gandhi, ‘Do you want another one?’ She said, ‘I’ll let you know.’ She never 

let us know, so we stopped.””310 Although direct work on nuclear explosives was halted, 

the nuclear establishment did apparently continue some weapons-related work.311

Gandhi’s successor from 1977 to 1979, Morarji Desai, was opposed to nuclear weapons, 

primarily on moral grounds, and sought to significantly curtail weapons-related efforts.312

F. Efforts reinvigorated, leading to weapons acquisition, 1980-1987

Circumstantial but strong evidence suggests that Indian policymakers decided to 

reinvigorate their nuclear program around 1980. It bears emphasizing that in the 

subsequent decade they declined to authorize further testing or overt weaponization, 

instead pursuing a “nuclear option strategy.”313 A credible journalistic account suggests 

that “from the end of 1980 onwards, work on the development of components needed for 

another nuclear device was once again stepped up at the BARC [Bhabha Atomic 
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Research Centre].”314 This is reinforced by other subsequent developments. The pro-

nuclear Raja Ramanna resumed his post as director of the BARC in January 1981, 

positioning him to push forward efforts “to design a smaller, more efficient nuclear 

explosive device.”315 In February, excavations apparently began for another nuclear test 

site.316 In 1983 India launched a “comprehensive effort to produce ballistic missiles,” 

albeit with potential non-nuclear application in space launch and delivering non-nuclear 

payloads.317 Prime Minister Indira Gandhi also briefly authorized another nuclear test in 

late 1982 or early 1983, but quickly changed her mind.318 After Gandhi was assassinated 

in 1984, her son Rajiv Gandhi served as prime minister until 1989, consistently declining 

to authorize further testing or acquisition of an overt nuclear weapons capability, but 

displaying “acquiescence in, if not encouragement of, the ongoing expansion of nuclear 

weapons capabilities.”319

Finally, India acquired nuclear weapons in the late 1980s. Precisely when India 

obtained rudimentary deliverable nuclear capabilities is difficult to pinpoint. Prime 

Minister Gandhi publicly stated in March 1987 that India had not built nuclear weapons 

but that “if we decided to become a nuclear power, it would take a few weeks or a few 

months.”320 Similarly, the director of the Bhabha Atomic Research Center similarly 

stated in August 1987 that India had the capacity to make nuclear weapons, while 
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denying reports it had manufactured them at a secret facility near Mysore in Karnataka.321

In March 1988, an article citing US intelligence sources, former National Security 

Council officials, and congressional staffers stated that India had “a handful of highly 

sophisticated low-yield atomic bombs that can be delivered to targets by combat aircraft.” 

The article alleged that India possessed about 20 air-deliverable nuclear devices, which 

could be carried by India’s fleet of MiG-27, Mirage 2000, and Jaguar fighter bombers. 

Further, Indian Air Force Jaguars had been observed doing “flip-toss maneuvers,” a 

technique used to deliver nuclear weapons. Additionally, evidence suggested India may 

have developed a warhead for deployment on a 200-mile range surface-to-surface 

missile.322 India’s ambassador to the United States called the report “a figment of their 

imagination.”323 Finally, Perkovich suggests the date of rudimentary deliverable weapons 

acquisition might be somewhat later: “Between 1988 and 1990, according to one source 

[key former official K. Subrahmanyam], [India] readied at least two dozen nuclear 

weapons for quick assembly and potential dispersal to airbases for delivery by aircraft for 

retaliatory attacks against Pakistan.”324

G. When was Pakistan aware of what Indian actions?

Precisely when Pakistani leaders were aware of which Indian proliferation actions is less 

clear. But in a general sense information about India’s nuclear activities appears to have 

been available to Pakistani leaders. As van Creveld notes, because India was a 
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democracy, its nuclear activities were relatively transparent, the subject of frequent

debate in the Lok Sabha (parliament), official and semiofficial literature, and the press.325

Ashok Kapur emphasizes that as early as the 1950s “the Pakistani press provided 

regular press coverage about Indian nuclear plans and there was some speculation about 

Indian nuclear intentions.”326 As early as 1960, the President of the Pakistan Institute of 

International Affairs wrote that both India and China were widely believed to be 

developing atomic bombs.327 Although he did not specifically name India, in a 1962 

address to the UN General Assembly, Pakistani President Ayub Khan expressed his 

“deep concern” over the spread of nuclear weapons to states that did not already possess 

them.328 Former foreign secretary Abdul Sattar, who in the mid-1960s was serving as 

deputy high commissioner in the Pakistani embassy in New Delhi, later wrote that “It 

became evidence in the early 1960s that India was acquiring nuclear technology not only 

for peaceful purposes but also to develop weapons. While emphasizing peaceful purposes 

in public statements, it was establishing the entire nuclear fuel cycle facilities, including 

production of bomb-grade plutonium, that would give India the weapons option. Facts 

unmistakably pointed to the conclusion that Indian leaders sought” the benefits of being a 

nuclear power, including the option to build a bomb.329

The Indian debate over how to respond to China’s 1964 test only deepened 

concern in Pakistan. Pakistani newspapers, in general, concluded that India was headed 
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toward building nuclear weapons. Indian assertions that it was merely developing the 

capability to produce nuclear weapons, but had no intention of actually doing so, were 

met with skepticism. For example, Dawn concluded in an editorial… “the point is that if 

India does not intend to manufacture these weapon [sic], why should India carry on 

research in their manufacture…It is certain that India is not wasting its money 

unnecessarily in a purposeless experimentation without any intention to manufacture the 

atomic arms.”330 Concerns were reinforced when India acquired reprocessing capability 

in 1965. Munir Ahmed Khan, who would go on to head the Pakistani nuclear program, 

noted that “Pakistan became increasingly apprehensive of India’s designs” after the 

“inauguration of the Canadian-Indian reactor” and then “after the completion of the 

reprocessing plant (in 1965).”331 And in the late 1960s, after he had left Ayub Khan’s 

administration, Z.A. Bhutto began very publicly advocated for the pursuit of nuclear 

weapons, in the context of which he repeatedly cited India’s nuclear efforts.332

3. When did Pakistan engage in what proliferation activities?

Pakistan’s early nuclear activities appear to have been entirely peaceful; unlike many

states that built up their nuclear infrastructures in the 1950s and 1960s, at that time 

Pakistani leaders do not appear to have been attempting to lay the groundwork for a 

future weapons program. That stance was confirmed during a high-level government 

debate in the mid-1960s, as rivalry with India intensified in the context of the 1965 war 

and it became clear that India’s weapons capabilities were growing. Pakistan launched a 
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nuclear weapons program in the aftermath of its 1971 defeat at India’s hands, a war that 

stoked deep Pakistani insecurities regarding the threat India posed. Subsequent Indian 

proliferation, most visibly India’s 1974 “peaceful” nuclear test, intensified Pakistan’s 

pursuit of nuclear weapons. By the late 1980s, Pakistan possessed at least a rudimentary 

nuclear weapons capability, although it did not test that capability itself until 1998.333

A. Early nuclear activities, 1954-1964

Pakistan’s nuclear history begins, as do the nuclear histories of many other states, with 

Eisenhower’s December 1953 Atoms for Peace initiative.334 In prior years, Pakistan, 

coping with domestic turmoil in the aftermath of partition in 1948, engaged in no 

meaningful nuclear activities.335 Both inspired and assisted by Eisenhower’s initiative, in 

October 1954 Pakistan’s Industry Minister announced plans to establish an atomic 

research body, and the following year a committee was convened to formulate an atomic 

energy program.336 Acting on the committee’s recommendations, in March 1956 the 

Pakistan Atomic Energy Commission (PAEC) was established, with a broad mandate to 

develop “peaceful uses of atomic energy.” Neither the Pakistani military nor the Foreign 
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Office played any role, either formally or informally, in the establishment or early years 

of the country’s efforts in the nuclear domain.337

Pakistan’s early nuclear activity involved establishing basic research facilities, 

conducting a geological survey and beginning to mine uranium, and obtaining a small, 5 

MW reactor from the United States, which began operating in 1963.338 PAEC repeatedly 

advocated for obtaining a larger research reactor, although there is no indication that this 

advocacy was motivated by a desire to build Pakistan’s nuclear weapons-related 

capabilities. And PAEC’s advocacy was repeatedly countered by the finance ministry, 

which prevailed with the government.339

In January 1964, the Pakistani government approved a project to construct a 137 

MW heavy-water nuclear power reactor in Karachi with Canadian assistance.340

Negotiations with Canada initially stalled over its insistence that the reactor be subject to 

IAEA inspections, with Pakistani officials insisting on terms similar to those Canada had 

previously offered India.341 Canada offered to drop the inspections demand if Pakistan 

paid for the reactor itself, rather than obtaining it as part of an aid agreement, and 

Pakistani officials eventually agreed to the inspection demand and signed a formal 

agreement in May 1965.342

Z.A. Bhutto, who would later play a key role in launching Pakistan’s nuclear 

weapons program, emerged into a key role in 1958, after Ayub Khan seized power via a 
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bloodless military coup. Having previously served on Pakistan’s delegation to the United 

Nations in 1957, Bhutto was appointed Minister of Energy, serving as the youngest 

member of Ayub Khan’s cabinet. In his later writings, Bhutto suggested he had always 

advocated nuclear weapons for Pakistan.343 At a minimum, Bhutto later exaggerated the 

intensity of his early weapons advocacy. And Kapur is dismissive of Bhutto’s claim, 

noting that, “There is no evidence of Z.A. Bhutto’s commitment to develop the military 

use of nuclear energy in Pakistan during 1955-66. His interest in the nuclear subject, and 

his profile as the advocate of nuclear Pakistan, blossomed after he left the government of 

President Ayub Khan in 1966. His claim in 1979 that he was always interested in the 

nuclearisation of Pakistan’s foreign and military policies cannot be independently 

verified. It was self-serving, and factually wrong. As Minister of Natural Resources 

Bhutto did nothing for the development of nuclear energy in Pakistan; he was not serious 

about nuclear energy.”344

B. High-level debate but civil orientation maintained, 1965-1971

Kapur’s withering assessment notwithstanding, Bhutto did play a role in a high-level

debate within the Pakistani government about whether to orient its nuclear efforts toward 

a weapons option. That debate appears to have been catalyzed by a combination of 

growing concern over India’s activities in the nuclear domain and Pakistan’s defeat in the 

1965 war over Kashmir. 
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In summer 1964, widespread expectation that China would soon conduct its first 

nuclear test fomented public debate in India about how to respond. For example, on 

August 24 the Statesman editorialized that Indians now took seriously “Early claims by 

Mr. Nehru, presumably on Dr. Bhabha’s assurance,” that India had the capacity to build 

atomic weapons.345 Both before and after China’s October 16 test, Bhabha publicly stated 

that India could detonate an atomic bomb within eighteen months of a decision to do so 

(almost certainly an exaggeration in light of the time required to acquire the necessary 

plutonium, design and construct a device, and prepare a test site).346 Even if some of 

these assessments were exaggerated, India was on the cusp of at least a rudimentary 

nuclear capability. Perhaps most importantly, in June it had sent the first batch of spent 

fuel from its CIRUS research reactor to the Trombay reprocessing plant, putting it on the 

path to possessing weapons-useable plutonium.347

In 1965, India and Pakistan fought their second war. Pakistan had infiltrated 

forces into Indian-controlled Kashmir in an attempt to precipitate an insurgency. India 

responded by launching an attack on Pakistan, and five weeks of war led to thousands of

casualties on each side. The war ended with a UN brokered ceasefire and subsequent 

peace agreement. It is possible, although it remains unclear, that Pakistan was motivated 

to escalate the 1965 conflict in part because of concern over a closing window of 

opportunity due to India’s nascent nuclear capabilities.348 As noted previously, Indian 

officials had made public statements both before and after the 1964 Chinese test that they 
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were within a year or two of constructing a nuclear explosive device, should such a 

decision be taken. And Pakistani officials were clearly aware of and concerned about 

growing Indian capabilities; a declassified U.S. government cable indicates that in 

meetings before the war Ayub Khan “expressed his deep concern at the prospect of 

rapidly developing Indian nuclear capability which could be readily converted from 

peaceful to war-like purposes.”349

Between 1965 and 1970, the Pakistani Foreign Office, headed by Foreign 

Minister Z.A. Bhutto until his departure in 1966, began arguing that Pakistan should 

develop a nuclear weapons option to match India’s.350 Kapur suggests that “a 

combination of Indian reprocessing and the 1965 war led to the Foreign Office’s active 

interest in the nuclear weapons option.”351 It was in this context that in 1965 and 1966 

Bhutto first made his famous statement that Pakistan would “eat grass” to obtain nuclear 

weapons if India did so.352

In response, the PAEC, under pressure from the Foreign Office, prepared a plan 

for acquiring reprocessing facilities. And sometime in the late 1960s, the French nuclear 

engineering firm Société Générale pour les Techniques Nouvelles (SGN) offered to 

supply Pakistan with a 100-ton nuclear fuel reprocessing plant.353 But the reprocessing
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proposal met resistance from the Finance Ministry, as had earlier efforts to obtain a larger 

research reactor, and was ultimately rejected by Ayub Khan.354

As former foreign secretary Sattar recounts, Z.A. Bhutto’s “rhetoric was not 

matched with official action. Few leaders with influence favored allocation of resources 

for PAEC to embark on an expanded programme, with a dual-use potential, for which 

nuclear equipment and technology was then not subject to stringent export controls or 

intrusive external inspection. In 1966, PAEC proposed purchase of a plutonium

separation plant that France was willing to sell, but the ministries of finance and defense 

opposed the proposal and President Ayub Khan too, did not favour the idea. Military 

leadership apparently believed that a strong conventional defence capability would 

suffice for deterrence.”355

Note that while Kapur suggests that the PAEC was not supportive of developing a 

nuclear weapons option via reprocessing and acted under pressure from the Foreign 

Office, Shahid-ur-Rehman cites the PAEC and its head Dr. Usmani as urging the 

acquisition of a reprocessing facility but being thwarted by the Finance Ministry.356 And 

although Pakistan did not embark on weapons-relevant activities, it also declined to sign 

the Nuclear Non-Proliferation Treaty when it was opened for signature in 1968, despite 

having played a significant role in the negotiations, after India made clear it would not 

sign.357

In the aftermath of the 1965 war, Bhutto had a falling out with Ayub Khan over 

the peace negotiations that ended the war, which were deeply unpopular in Pakistan. 
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Bhutto left the government, and became an outspoken critic of Ayub Khan’s regime 

during the late 1960s, founding the Pakistan People’s Party that has played a significant 

role in Pakistani politics through the present day. 

Chakma sums up the early period of Pakistan nuclear development, observing: 

“…in general there was a lack of serious commitment from the Pakistani political 

leadership to advance the country’s nuclear programme. Pakistani policy-makers in the 

1950s and 1960s neither seriously endeavoured to strengthen their indigenous capability 

for reactor construction or operation, nor did they vigorously attempt to use nuclear 

energy for industrial or other civilian purposes. As a result, the development of a nuclear 

infrastructure progressed at a snail’s pace.”358 This lack of development would hamper 

Pakistan later, when its dependence on other states for nuclear technology and materials 

impeded its nuclear weapons program more so than rival India’s, which had built up a 

robust nuclear infrastructure in the early decades of the nuclear age.

C. Launching a nuclear weapons program, 1972

In March 1971, following a contentious election—in which the nuclear issue played a 

central role—and subsequent inability to form a government, East Pakistan attempted to 

secede.359 After conflict escalated, and fomented substantial refugee flows into India, 

India intervened and defeated Pakistani forces, who surrendered in December 1971 in a 

                                                
358 Chakma (2008), p. 13.
359 Chakma writes, “Bhutto’s persistent public reference made the nuclear issue one of the most important 
factors in the 1970 Pakistani general elections. Bhutto’s Pakistan Peoples Party (PPP) highlighted the 
nuclear issue in the election manifesto and during the election campaign. Other political parties soon 
followed the PPP’s suit…Jamat-i-Islami promised…a “fully-fledged” military nuclear 
programme…Tarriq-el-Istiqlal…[advocated] an extended deterrence security guarantee either from the US 
or China.” Chakma (2008), pp. 17-8.



182

searing defeat for Pakistan.360 Bhutto became president December 20, 1971, and finally 

had a chance to realize his nuclear weapons vision.361 One of his first actions was to task 

Munir Ahmed Khan, a U.S.-trained Pakistani nuclear scientist who had been working on 

staff at the IAEA since the late 1950s, to prepare a report on Pakistan’s nuclear 

infrastructure.362 The following month, on January 20, 1972 Bhutto convened a meeting 

of Pakistan’s senior scientists and officials.363 Bhutto asked the assembled scientists and 

officials to obtain nuclear weapons for Pakistan within three years, and pledged to 

provide the necessary resources and facilities. With proliferation advocate Munir Ahmed 

Khan in attendance, Bhutto announced his appointment to the chairmanship of the PAEC, 

replacing Usmani, who apparently resigned in protest over plans to pursue nuclear 

weapons.364

Although Bhutto’s motivation for a Pakistani nuclear weapons program was at 

least partly India’s proliferation—he had advocated for proliferation in the mid-1960s as 

foreign minister, and after leaving Ayub Khan’s government had written in 1969 that “if 

Pakistan restricts or suspends her nuclear programme…it will…enable India to blackmail 

Pakistan with her nuclear advantage”—Bhutto seemed to be motivated at least as 

significantly by insecurity in the face of India’s conventional superiority.365 Tellingly, he 
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told the assembled scientists and officials in 1972, “If sufficient conventional armaments 

are not supplied to Pakistan, it must concentrate all its energy on acquiring a nuclear 

capability. If Pakistan is not able to acquire weapons which can act as a deterrent, it must 

forgo spending on conventional weapons and make a jump forward, concentrating all its 

energy on acquiring the nuclear capability.”366 Munir Ahmad Khan later highlighted the 

dual motivations behind the launch of the weapons effort, recalling that “On 20 January 

1972, he [Bhutto] called a meeting of the scientists in Multan and asked them how could 

they contribute toward the security of the country to meet not only a major conventional 

threat but also a looming nuclear challenge from India. At this gathering Mr. Bhutto 

endorsed the idea of seeking nuclear capability for Pakistan and decided to completely 

reorganize the Atomic Energy in the country.”367

With a tight three-year timeline, Pakistani weapons activities were quickly 

initiated. By October 1972 scientists were conducting theoretical work on a fission 

nuclear explosive device.368 In 1973, a Pakistani scientist traveled to the United States, 

where he gathered unclassified information about the Manhattan Project at both the 

Library of Congress and the National Archives in Maryland.369 By late 1973 work had 

begun on developing explosive lenses for an implosion design, in March 1974 a project 

was set up the manufacture the necessary high explosive.370 Also in March 1974, a group 

of scientists was convened to begin working in Wah, near Rawalpindi, on a nuclear 

weapons development project code named “Research,” with the group referred to as the 
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“Wah Group.” The group originally constituted only a few scientists, but was later 

expanded to include chemical, mechanical, explosive, and precision engineers.371

Initially, Pakistan pursued a plutonium route to the bomb. Reprocessing was 

regarded as an easier and quicker route to weapons, in contrast to uranium enrichment, 

which posed substantially greater technical challenges. In 1972, Pakistan had reached out 

to the United Kingdom, Belgium, and France seeking reprocessing technology.372 In 

April 1974, an agreement was signed with France for a large reprocessing plant.373 With 

the Karachi power plant under construction, albeit under inspections that would require 

either illicit diversion of spent fuel or overt diversion that would risk future fuel 

deliveries, a signed agreement to obtain a large reprocessing facility, and weapons design 

work well under way, Z.A. Bhutto was correct when he observed in 1969, in his prison 

cell memoirs, that Pakistan was on the cusp of a nuclear weapons capability: “Now we 

have the brainpower, we have the nuclear power plant in Karachi. All we needed was the 

nuclear reprocessing plant. Arrangements for the heavy water, the uranium and the fuel 

fabricating plant had been made. We were on the threshold of full nuclear capability 

when I left the Government to come to this death cell.”374
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D. India tests and the plutonium path stalls, 1974-

Ironically, the crucial factor that stopped Pakistan’s march to a plutonium bomb was 

India’s May 18, 1974 test. That test dramatically raised the salience of nonproliferation 

concerns, especially focused on South Asia, and consequently impeded access to 

sensitive nuclear technology.375 The test hampered Pakistan’s subsequent nuclear 

development more than it did India’s, because India had developed a more robust nuclear 

infrastructure in the prior decades, while Pakistan’s nascent nuclear efforts made it more 

dependent on foreign technology and materials.376

Publicly, Pakistan’s reaction to India’s 1974 test was to forswear nuclear 

weapons. Z.A. Bhutto stated that Pakistan was not interested in spending its limited 

resources developing nuclear weapons and lobbied for U.S. conventional arms shipments 

that, he pledged, would decrease Pakistan’s propensity to proliferate even further.377 In 

diplomatic fora, Pakistan began championing a South Asian nuclear weapons free 

zone.378

Behind the scenes, Pakistan both intensified its plutonium efforts and launched a 

separate uranium effort. On the plutonium front, the Pakistani government allocated 

funds for the reprocessing plant acquisition, and in March 1976 Pakistan signed the 
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contract with France.379 The United States initiated a vigorous diplomatic effort to stop 

the sale, provoking the French foreign minister to express his displeasure, the prime 

minister to insist the matter was entirely between France and Pakistan, and the French 

government to repeatedly reconfirm its intention to go through with the sale.380

By November, in the face of continued U.S. pressure and a Canadian 

announcement that it would no longer supply fuel for the power reactor it had provided 

Pakistan if France provided the reprocessing facility, the French government began to 

reassess.381 The issue remained unresolved in 1978, when France attempted to renegotiate 

the contract so that the reprocessing facility would not produce weapons-useable 

plutonium, which Pakistan rejected, arguing the new technology on offer was 

unproven.382

In August 1978, France formally canceled the contract.383 But in November 

negotiations on the reprocessing plant resumed, although they apparently never made 

progress.384 Strikingly, and analogous to French assistance to Israel that continued well 

past the time when government authorities purportedly ordered it halted, French 
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technicians apparently continued to work on the reprocessing plant in Pakistan, continued 

to train Pakistani scientists or technicians in reprocessing-related technology in France, 

and continued to supply crucial equipment through at least the end of 1979, 

notwithstanding a formal notice from France’s industry minister in February that all 

cooperation on the facility should cease.385 It remains unclear precisely when cooperation 

ended, but trade journal Nucleonics Week reported in the spring of that year that Pakistan 

had access to 95 percent of the design plans for the facility and that these would enable it 

to finish construction despite the termination of French assistance.386

Pakistan never abandoned the plutonium path to nuclear weapons, and appears to 

have reinvigorated it beginning in the late 1980s. An unsafeguarded, 50 MW heavy-water 

reactor constructed at Khushab with Chinese assistance began operating in April 1998, 

and a second similar reactor is under construction at the site.387 A heavy water plant 

supplied by Belgium was completed in 1980, with another such plant recently 

completed.388 A modest reprocessing capability is available at the New Labs facility, on 

line since 1984.389 Whether the reprocessing plant the French provided was ever 

completed remains unclear. Intriguingly, although Pakistan stated that its 1998 nuclear 

tests were all conducted using uranium, scientists from the U.S. Los Alamos National 

Laboratory concluded on the basis of post-test atmospheric sampling that at least one test 

had employed some plutonium, leading to speculation that Pakistan may have been able 
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to produce material domestically or had obtained it from North Korea.390 Lawrence 

Livermore contested this finding, and at least in the public domain it remains unresolved 

to date.391

E. The uranium route to the bomb, 1974-

In the aftermath of the 1974 Indian test, supplier countries increased restrictions on the 

export of sensitive technologies, and Pakistan found itself making little progress toward a 

plutonium bomb. It was in this context that A.Q. Khan appeared, a sort of deus ex 

machina, offering access to sensitive uranium enrichment technology.392 In spring 1972 

A.Q. Khan, a Pakistani metallurgist, had begun working with a Dutch engineering 

company on a joint British-German-Dutch centrifuge development project.393 In 

September 1974, A.Q. Khan wrote to Z.A. Bhutto, via the Pakistani ambassador to 

Belgium, offering assistance with centrifuge-based uranium enrichment.394

Khan’s outreach eventually led Pakistan to launch a parallel effort to construct a 

uranium-based nuclear weapon, complementing the plutonium efforts that appeared to be 

making little headway. By February 1975, Pakistan had launched a uranium-based bomb 

effort, which was to include the construction of a centrifuge enrichment facility and 
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domestic uranium mining.395 A key Pakistani nuclear scientist was assigned to its 

embassy in the Netherlands, and later Paris, to coordinate clandestine purchases of both 

uranium and plutonium-related technology.396 A.Q. Khan remained in the Netherlands 

and continued to siphon relevant information to Pakistan until December 1975, when he 

returned to Pakistan as suspicion of his activities grew in the Netherlands.397

Initially, the uranium effort was integrated into PAEC. But by mid-1976 A.Q. 

Khan, chafing at what he regarded as the slow pace of the effort, had persuaded Z.A. 

Bhutto to separate the effort from PAEC and appoint him to run it independently.398

Pakistan initiated a major purchasing drive to acquire clandestine technology—in 

Bhutto’s successor Zia ul-Haq’s memorable phrase, to “beg, borrow, or steal” the 

necessary technology.399

But by the late 1970s authorities in Britain, the United States, and elsewhere had 

begun to monitor those activities more closely.400 The new U.S. administration of 

President Jimmy Carter was particularly concerned about proliferation, and put Pakistan 

at the top of its list of proliferation risks.401 Pressure on Islamabad gradually built, and by 

April 1979 the United States informed Pakistan of its intention to cut off both economic 
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and military aid because of Pakistan’s secret construction of a uranium enrichment 

facility.402

F. Pressure ameliorated by Soviet invasion of Afghanistan, 1979-

Crucially, just as pressure on Pakistan was mounting, in December 1979 the Soviet 

Union invaded Afghanistan. For the United States, Pakistani assistance in Afghanistan 

outweighed proliferation concerns, and Washington effectively turned a blind eye to 

Pakistan’s inexorable march toward the bomb throughout the 1980s. The outgoing Carter 

administration initially offered a new $400 million aid package, which Zia dismissed as 

“peanuts.” In 1981, the new Reagan administration offered a $3.2 billion aid package, 

which included suspension of the previously imposed sanctions.

By the late 1980s, Pakistan had obtained at least a rudimentary deliverable 

nuclear explosive capability. Precisely when it obtained this capability remains unclear. 

In 1983 and 1984 the first “cold tests” of competing weapons designs, at the PAEC and 

the Khan Research Laboratories, were conducted.403 A secret U.S. State Department 

memorandum concluded that Pakistan had crossed the “technical threshold” in uranium 

enrichment and possessed the capacity to assemble a nuclear weapon on short notice.404

As early as 1984, A.Q. Khan stated in an interview that Pakistan had the capacity to make 

nuclear weapons if desired, although it was not doing so.405 That year, a retired Pakistani 
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Lt. General stated Pakistan had the capacity to make nuclear weapons but lacked delivery 

systems.406 Also in 1984, an Associated Press report cited India’s Foreign Secretary 

stating “Pakistan has manufactured an atomic bomb and China may have helped it 

explode its first underground nuclear device.”407 The official subsequently denied the 

statement.408 A 1986 U.S. National Intelligence Estimate concluded that Pakistan was 

only “two screwdriver turns” from assembling a weapon and could do so within two 

weeks of a decision.409 In January 1987, in the context of a crisis in which both India and 

Pakistan had mobilized significant conventional forces, Khan gave an interview in which 

he stated, “What the CIA has been saying about our possessing the bomb is correct and 

so is the speculation of some foreign newspapers…They told us that Pakistan could never 

produce the bomb and they doubted my capabilities, but they now know we have done 

it…nobody can undo Pakistan or take us for granted. We are here to stay and let is be 

clear that we shall use the bomb if our existence is threatened.”410 Former U.S. Central 

Intelligence Agency official Richard J. Kerr recalled for journalist Seymour Hersh that 

the U.S. government had an “intelligence basis” for not certifying Pakistan as nuclear 

weapon-free “from 1987 on.”411 And some reports suggest that Pakistan’s first weapon 

assembly took place during a winter 1989-90 crisis between India and Pakistan.412
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4. Why did Pakistan proliferate?

Why did Pakistan engage in the proliferation behaviors detailed above? The focus in this 

chapter is on the role that Indian proliferation played in prompting Pakistani proliferation. 

But no matter how vital, or not vital, the role of Indian proliferation, other factors also 

impacted Pakistan’s actions. As described at length in earlier chapters, this study views 

the relationship between the independent variables and proliferation as both multicausal 

and probabilistic. In other words, a variety of factors impact whether states proliferate, 

and they do so probabilistically, making states more or less likely to proliferate. 

If Pakistan’s proliferation behavior was motivated at least in part by conventional 

insecurity, the pursuit of prestige, or internal political or bureaucratic proliferation 

proponents, understanding the importance of these factors affects assessment of the 

degree to which Pakistan reactively proliferated in response to India. And Pakistan did

have many reasons to proliferate other than Indian proliferation. Pakistan faced 

significant conventional military threats, most importantly from India, and this almost 

certainly contributed to its interest in nuclear weapons. Pakistan had leadership 

aspirations vis-à-vis other Muslim states, and the acquisition of nuclear weapons would 

have entailed a significant prestige boost in this context. Finally, important individuals 

and organizations within Pakistan stood to potentially benefit from nuclear weapons 

proliferation, and advocated it over the years. Conversely, if Pakistan’s failure to engage 

in more vigorous proliferation was explained by its inability to marshal the required 

funds, to convene scientists and technicians, or to overcome technical hurdles, rather than 

by any lack of motivation, then that may help explain why Pakistan did not react more 

vigorously, or earlier, to Indian proliferation.
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Further, given the striking similarities between the Pakistani case and the 

Egyptian case examined in the prior chapter, why did Pakistan act so differently than 

Egypt did? While the focus in each individual case is on congruence testing and process 

tracing, implicit in these individual analyses is comparison across the two cases. This 

section seeks to make some of those comparisons explicit.

A. Factors other than Indian proliferation

This section examines the factors, other than Indian proliferation, that may help explain 

Pakistani proliferation behavior. Seven sets of factors are examined here: 1) conventional 

military insecurity; 2) regional prestige; 3) domestic coalitions and individuals; 4) 

financial resources; 5) technological resources; 6) security guarantees and dependence on 

powerful allies; 7) institutional and normative nonproliferation constraints.

i. Conventional military insecurity

The large-n quantitative analysis in preceding chapters suggested that conventional 

military insecurity was powerfully correlated with proliferation proclivity. Conventional

insecurity appears to have played a very significant, likely the most significant, role in 

Pakistan’s desire to obtain nuclear weapons.

In the aftermath of successive defeats at India’s hands in 1965 and especially 

1971, when East Pakistan was lost and became Bangladesh, Pakistani policymakers and 

the public perceived an existential threat from India. Because India was building up 

nuclear weapons-relevant capacities in a concerted way by the mid-1960s, it is difficult to 

disaggregate Pakistan’s response to India’s nuclear behavior from its response to the 
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perceived Indian conventional threat.  But it is striking that India’s early nuclear activity 

was not sufficient to push Pakistan over the threshold to launching a nuclear weapons 

program, and that Pakistan launched that program in the immediate aftermath of its 1971 

defeat. Correlating events in this way is complicated by the fact that Z.A. Bhutto 

advocated a Pakistani nuclear weapons program earlier, and came to power in late 1971, 

but even Bhutto’s earlier advocacy appears to have been at least equally influenced by the 

perception of conventional military threat from India and concern over India’s growing 

nuclear capacity.

Conventional military insecurity is arguably the single most important factor in 

explaining the difference in proliferation outcomes between the Egyptian and Pakistani 

cases. Although Egypt lost repeated wars to its rival Israel, and in 1967 lost territory 

whose recovery became a national priority, Egypt appears not to have perceived the sort 

of profound existential threat from Israel that Pakistan did from India.

ii. Regional prestige

In some respects similar to Nasser attempting to position Egypt as the leader of the Arab 

world, Pakistan aspired to leadership in the Muslim world. This was particularly so under 

Zia, Bhutto’s successor, who sought so strengthen the role of Islam in Pakistani society. 

But the parallel is somewhat strained; Pakistan never played, or even seriously aspired to, 

the sort of regional role Egypt did. That said, in the context of its limited leadership 

aspirations, the prestige of being the first Muslim state to obtain nuclear weapons does 

appear to have been a modest additional motivating factor for Pakistani leaders.413 But 
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the factor appears to have been far less central than either conventional or nuclear 

insecurity vis-à-vis India, and almost certainly not sufficient in its own right to prompt 

Pakistan to engage in costly pursuit of nuclear weapons absent its antagonistic 

relationship with India.

iii. Domestic coalitions and individuals

Domestic politics and individuals are a central part of the Pakistani story. One could tell a 

simplistic story about Pakistani proliferation focused almost solely on Z.A. Bhutto, and 

one could contrast this with a similar narrative about Egypt focused on Nasser, and his 

unwillingness to make costly trade-offs in support of a weapons program. From the mid-

1960s onward Bhutto strongly advocated the launch of a Pakistani nuclear program, first 

as foreign minister and subsequently upon leaving government. His motivations appear to 

have been some combination of concern over the conventional military threat India 

posed, especially in the aftermath of the 1965 defeat, concern over India’s growing 

nuclear weapons-relevant capabilities, and to a lesser degree, a desire for the prestige 

associated with nuclear weapons and the political benefits accruing to Bhutto himself 

from his rallying of nationalist pro-nuclear elements in Pakistani society. Bhutto was 

unsuccessful in the 1960s in moving Pakistan toward the launch of a nuclear weapons 

program, and immediately did so upon taking power in late 1971 and early 1972. But 

even this simplistic narrative requires answering questions about why Bhutto was 

unsuccessful in rallying others in the 1960s, why he came to power with a clearly pro-

nuclear stance, why he was more successful in rallying and sustaining a supportive 
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coalition after 1971, and why others sustained the trajectory after he departed the scene in 

the late 1970s.

And much as domestic institutions affected Egypt’s nuclear activities, the 

progress Pakistan made was also at least partly contingent on other individuals and 

institutions. Pakistan’s pursuit of the plutonium route initially made little progress, in part 

due to difficulties in procuring outside assistance, in part perhaps because some members 

of the nuclear establishment did not yet buy into Bhutto’s vision. The appearance of A.Q. 

Khan on the scene in the mid-1970s was important to Pakistan’s progress on a uranium 

enrichment alternative to the plutonium-focused program. And from the time Bhutto 

launched a program to obtain nuclear weapons in 1972, there was relative continuity in 

the intensity with which Pakistan pursued nuclear weapons, independent of different 

individuals who assumed political leadership and played key roles in the nuclear 

establishment.

iv. Financial resources

Pakistan faced significant financial constraints as it considered how to respond to rival 

India’s growing nuclear capabilities, much as did Egypt in a similar situation. In the 

1960s, the fact that Pakistan’s Finance Office played a key role in vetoing advocacy for

more concerted efforts to build Pakistan’s nuclear weapons capabilities suggests that 

financial constraints were a key factor. In the aftermath of the 1971 defeat, Pakistan faced 

a financial burden in reequipping its military not so different from that faced by Egypt 

after its 1967 war with Israel. Interestingly, Bhutto reached exactly the opposite 

conclusion that Nasser and later Sadat did in Egypt. Where Nasser and Sadat saw nuclear 
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weapons as unaffordable luxuries given the need to reequip their conventional forces, 

Bhutto suggested that the nuclear program took precedence over conventional military 

needs, arguing that if it were infeasible for Pakistan to acquire conventional forces 

sufficient to deter Indian attacks against it, nuclear weapons might be an effective 

substitute.

v. Technological resources, scientists, sensitive technology

Pakistan’s access to technological resources, scientists, and sensitive technology was 

similar to Egypt’s at the time both countries became aware of proliferation by rival 

states—if anything, Egypt’s infrastructure was somewhat more advanced. Pakistan’s 

decision to launch a nuclear weapons program in 1972 was taken despite its limited 

access to sensitive technology. Having launched a dedicated nuclear weapons effort, 

Pakistan’s success in obtaining nuclear weapons by the late 1980s appears to have been at 

least partly a function of the sensitive nuclear assistance it received. As Kroenig 

documents, from the early to at least mid 1980s China provided Pakistan with 

considerable sensitive assistance, including nuclear weapons design information and 

enough highly enriched uranium for two nuclear weapons. Later, China is believed to 

have assisted Pakistan with both uranium enrichment and reprocessing.414 Chinese 

assistance to Pakistan was extensive, easily the single most significant case of sharing 

sensitive nuclear technology in the history of the nuclear age to date. This stands in 

contrast to the Egyptian case. Egypt was repeatedly frustrated in its efforts to obtain 

sensitive technology, although it also failed to take advantage of some opportunities and 
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did not engage in the sort of concerted efforts to “buy, sell, or steal” technology as 

Pakistan. How important Chinese assistance was in Pakistan’s successful acquisition of 

nuclear weapons is difficult to ascertain. Pakistan’s robust pursuit of both the plutonium 

and uranium avenues to the bomb predated the assistance by a decade, and Pakistan 

appeared to make significant headway in the absence of Chinese assistance. At a 

minimum, lack of assistance would presumably have delayed Pakistan’s efforts, but 

given the progress Pakistan had already made by the early 1980s, it is harder to imagine 

such delays would have provided significant opportunities to halt and roll back Pakistani 

proliferation.

vi. Security guarantees and dependence on powerful allies

Pakistan had a mixed relationship with the United States and a closer relationship with 

China, but formal security guarantees from neither state. The United States did supply 

Pakistan with considerable military aid, and forged especially close ties with Islamabad 

after the Soviet Union invaded Afghanistan in 1979. But the U.S.-Pakistan relationship 

was always somewhat fraught, and it is hard to imagine Pakistan perceiving even an 

implicit U.S. security guarantee in the face of potential Indian nuclear threats. The 

Chinese case is more complex, and especially given shared antagonism toward India, one 

could imagine Pakistan perceiving an implicit guarantee from China. But even if that is 

the case—and empirically there is little evidence for it—it is clear that China never 

stationed troops on Pakistani soil, signed a defense pact with it, or committed to 

providing it with formal nuclear security guarantees. Importantly, China also did not 

engage militarily when Pakistan fought and lost repeated wars with India; Beijing limited 



199

its responses to strongly worded diplomacy. Pakistan’s situation is similar to Egypt’s, 

which had a mixed relationship, including significant military aid, with the Soviet Union, 

and then later grew closer to the United States in the context of the 1970s peace process. 

Egypt did not obtain formal security guarantees from either the United States or Soviet 

Union, although, as noted in the case, there is some ambiguity about whether is obtained 

less formal assurance from the Soviets.

vii. Institutional and normative nonproliferation constraints

The nonproliferation norm was presumably weak in the 1960s, when Pakistan failed to 

proliferate in response to India, and Egypt did relatively little in response to Israel. It was 

more robust in the 1970s, after the NPT was opened for signature in 1968 and entered 

into force in 1970, and when Pakistan launched a nuclear weapons program and Egypt 

decisively turned away from nuclear weapons. Normative and institutional constraints 

appear to have had little bearing on Pakistan’s behavior. Growing international concern 

over proliferation, and the institutional structure of the NPT, do seem to have impeded 

Pakistan’s ability to realize its proliferation ambitions, in particular constraining its 

plutonium-oriented efforts in the 1970s. As for Egypt, there is little evidence that either 

institutional constraints or normative concerns explain why it did not do more in response 

to Israel.

B. Indian proliferation as a driver for Pakistani efforts

In assessing the relationship between Indian proliferation and Pakistani proliferation, 

three general questions bear analyzing. First, why did Pakistan not do more in the late 
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1960s? Second, why did Pakistan launch a nuclear weapons program in the early 1970s? 

And third, why did Pakistan see that program through to acquisition of nuclear weapons 

in the late 1980s?

i. Why did Pakistan not do more in the late 1960s?

Reading between the lines, it appears that in the face of resource constraints, and before 

the 1971 defeat that prompted and intensified Pakistan’s sense of threat from Indian 

conventional military superiority, key Pakistani officials were unwilling to make the 

costly trade-offs required to launch a dedicated nuclear weapons program. At the same 

time, these officials were unwilling to close the door on a nuclear program, as their 

refusal to sign the NPT in 1968, despite Pakistan’s significant role in its negotiation, 

suggests. But in the face of significant economic and technological hurdles, Pakistani 

leaders not only decided not to launch a serious nuclear weapons procurement effort, they 

also declined to invest in capabilities—most crucially, reprocessing—that would have 

bolstered future weapons efforts.

ii. Why did Pakistan launch a nuclear weapons program in the early 1970s?

A combination of dire perceived insecurity in the face of Indian conventional superiority, 

together with both security and prestige threats posed by Indian proliferation, appear to 

have motivated Pakistan to launch a nuclear weapons program in 1972. As former foreign 

secretary Sattar recounts, “The 1971 disaster compelled Pakistan to undertake the 

proverbial ‘painful reappraisal’ of its policy of nuclear abstinence. Pakistan’s 

conventional defence capacity has proved inadequate to safeguard its territorial integrity, 
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as East Pakistan was sundered by Indian military intervention to create Bangladesh. 

India’s [actions] illustrated India’s animus, the irremediable imbalance of power, the 

reluctance of allies to come to Pakistan’s rescue and the powerlessness of the United 

Nations. Pakistan had to device its own means to ensure its security and survival.”415 Or 

as Z.A. Bhutto’s ambassador to China, who later served as foreign secretary under Bhutto 

and foreign minister under Zia, assesses, “The failure of the allies to come to Pakistan’s 

assistance and the powerlessness of the United Nations to restrain India from intervention 

and aggression in East Pakistan in 1971, convinced Pakistan’s leaders of the need to 

develop nuclear capability for the purpose of deterrence.”416 Retired Pakistani Brigadier 

General Feroz Hassan Khan puts a stronger emphasis on India’s 1974 test: “Humiliated 

by India in the 1971 war, Pakistan wanted to acquire a nuclear capability quietly. But 

India’s 1974 nuclear test turned a policy option into an imperative.”417 More parochial 

concerns also appear to have played a role, including Bhutto’s desire to stoke nationalist 

sentiments. Disaggregating the motivating role of insecurity in the face of Indian 

conventional military superiority and concern over India’s growing nuclear capabilities is 

challenging, but all the evidence suggests that both were significant factors, and that the 

crucial factor tipping the balance was conventional military insecurity.

                                                
415 Sattar (2007), p. 145.
416 Agha Shahi, “Foreword” Sattar (2007), p. ix. Shahi was a Pakistani diplomat in the 1950s and 1960s, 
was appointed ambassador to China by Bhutto in 1972, foreign secretary in 1973, and foreign minister in 
1977 under Zia, resigning in 1982 over differences with the latter.
417 Oddly, elsewhere in his article, Khan writes that “Pakistan’s motivation for nuclear weapons is simply a 
response to a perceived nuclear threat from India.” But this contradicts his assessment that Pakistan’s 
defeat in 1971 played a key role (p. 501, 504), and that Bhutto’s proliferation intentions were clarified in 
the 1972 meeting in Multan (p. 506). Khan notes that most experts date Pakistan’s proliferation decision to 
1972 (p. 513). Feroz Hassan Khan, “Nuclear Proliferation Motivations: Lessons from Pakistan” 
Nonproliferation Review Volume 13, Number 3 (November 2006).
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iii. Why did Pakistan see its nuclear weapons program through to acquisition?

Pakistan was exceptionally persistent in its efforts to obtain nuclear weapons. The same 

factors that motivated Pakistan to launch a nuclear weapons program appear responsible 

for this persistence, although there is a case to be made that where conventional 

insecurity appears most important to explaining the initiation decision, India’s 

proliferation and issues of prestige appear more important to explaining the persistence of 

Pakistan’s efforts. Once Pakistan had launched a serious drive to obtain nuclear weapons, 

and as it became clear that India was doing so as well, the political costs to failing to see 

the program through grew.

5. Comparing the moderate reactive proliferation hypothesis with alternate 

hypotheses

The previous section argued that Pakistan’s actions were most consistent with the 

expectations of Hypothesis 1. Indian proliferation provided Pakistan with moderate 

proliferation motivations of its own. Early awareness that India was building its nuclear 

weapons capacity in the 1960s was not sufficient to push Pakistan over the threshold to 

launching a nuclear weapons program. But together with profound insecurity in the face 

of India’s conventional military superiority, especially in the aftermath of the 1971 

defeat, Pakistan was motivated to launch a nuclear weapons program and see it through 

to acquisition. To what degree does the evidence support the three alternate hypotheses?
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A. Conventional reactive proliferation pessimism (Hypothesis 2)

Was Pakistan determined to proliferate as a consequence of Indian proliferation? That is 

certainly one fairly widespread conventional wisdom regarding Pakistan’s proliferation. 

But it appears that more important was dire insecurity in the face of Indian conventional 

superiority. 

That said, the empirical reality of the Pakistani case appears to be somewhere 

between Hypotheses 1 and 2—Pakistan does appear to have been significantly motivated 

by Indian proliferation. Unequivocally differentiating between Hypotheses 1 and 2 would 

require answering two counterfactuals. 

First, if Pakistan’s conventional insecurity had dramatically ameliorated, for 

example if another state had supplied Pakistan with conventional armaments that 

unequivocally trumped India’s capabilities, or if India’s own forces had been devastated 

in a war with a third party such as China, but India had continued to pursue nuclear 

weapons, would Pakistan have done so as well? Second, if the Indian conventional threat 

had not ameliorated, but India had somehow credibly been able to commit not to 

developing nuclear weapons, would Pakistan consequently not have initiated or have 

curbed its pursuit of nuclear weapons? 

There are no unequivocal answers to these counterfactual questions, but the facts 

of the case do suggest that some answers are more plausible than others. In the first case, 

the specifics of the case suggest that a conventionally predominant Pakistan would have 

pursued nuclear weapons with much less urgency, lending support to Hypothesis 1. Z.A. 

Bhutto, the most vocal advocate for Pakistani nuclear weapons in the 1960s and the 

individual who launched Pakistan’s nuclear program in 1972 only weeks after he came to 
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power, suggested in the aftermath of Pakistan’s 1971 defeat by India that “If sufficient 

conventional armaments are not supplied to Pakistan, it must concentrate all its energy on 

acquiring a nuclear capability. If Pakistan is not able to acquire weapons which can act as 

a deterrent, it must forgo spending on conventional weapons and make a jump forward, 

concentrating all its energy on acquiring the nuclear capability.”418 At the same time, it is 

certainly plausible that a conventionally predominant Pakistan might still have pursued 

nuclear weapons in response to India, particularly in response to prestige concerns, and 

depending in part on the trade-offs required to do so.

In the second case, it is hard to imagine a Pakistan that continued to feel 

fundamentally insecure in the face of Indian conventional superiority abandoning its 

pursuit of nuclear weapons, even if India were somehow capable of credibly forswearing 

them, again lending support to Hypothesis 1. As the Bhutto quote above suggests, 

profound conventional insecurity was the crucial motivating factor for Pakistan to pursue 

nuclear weapons, even if Indian proliferation was important as well.

B. No reactive proliferation (Hypothesis 3)

Did Pakistan derive little or no motivation from Indian proliferation, at least relative to 

the substantial barriers entailed by proliferation? Although Indian proliferation may not 

have been sufficient to push Pakistan over the threshold to launching a dedicated nuclear 

weapons program, the case makes clear that India’s proliferation played an important role 

                                                
418 Z.A. Bhutto, quoted in Dawn, December 20, 1974, pp. 117-8, cited in Kapur (1987), p. 136, emphasis 
added.
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in motivating Pakistani proliferation, together with insecurity in the face of Indian 

conventional superiority.

C. Negative reactive proliferation (Hypothesis 4)

Was Pakistan motivated not to proliferate by Indian proliferation—did it fear sparking an 

arms race it would not be able to sustain, or prompting preventive attack from India? In 

order for this to be the case, Pakistan’s proliferation motivations other than Indian 

proliferation would have to have outweighed its motivation not to proliferate based on 

India’s proliferation. But the case evinces no support for this hypothesis, both because it 

is manifestly clear that Pakistani proliferation was motivated at least partly by Indian 

proliferation, and because there is no evidence suggesting that Pakistani policymakers 

viewed Indian proliferation as a reason not to proliferate. 

Both the unsustainable arms race and the fear of preventive attack arguments 

might very well have applied in this case. India has access to substantially greater 

resources than Pakistan, which goes a long way toward explaining Pakistan’s poor 

showing in conventional wars against India. But there is no indication that Pakistani 

policymakers curbed their nuclear weapons proliferation efforts in light of such concerns. 

It may be the case—although this is purely speculative because there is no evidence to 

support it—that Pakistani leaders decided that parity was not necessary, and that a modest 

nuclear arsenal would significantly offset both more robust Indian conventional and 

nuclear capabilities. As for the second argument, India contemplated preventive strikes 

against Pakistan, and Pakistan’s push to the bomb in the mid to late 1980s appears to 

have been fueled in part by concern over possible Indian preventive strikes. But there is 
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no evidence to suggest that Pakistani policymakers considered the threat of preventive 

strikes as a reason not to proliferate; on the contrary, they appear to have considered it a 

reason to intensify their proliferation.

6. Conclusions

Pakistan is widely held to be the signal case of reactive proliferation, an example of a 

state that proliferated in direct response to proliferation by its intense rival India. That 

said, many scholars focusing on the region advance the argument made here, which is 

that while Indian proliferation is not irrelevant to explaining Pakistani proliferation, 

Pakistan’s behavior was first and foremost a response to dire conventional insecurity. The 

Pakistani case suggests that even for states whose most intense security rivals proliferate, 

consequent proliferation motivations are sufficiently modest that there is room for debate 

among elites about whether to respond in kind. At the same time, it also suggests that in 

cases in which exceptionally intense rivals proliferate, that foments significant 

proliferation motivations for rival states.
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CONCLUSION: WHY NUCLEAR DOMINOES RARELY FALL

If Iran acquires nuclear weapons or the capability to construct them on short 

notice, will other regional states attempt to acquire them as well? If North Korea does not 

give up, enlarges, or further weaponizes the modest nuclear arsenal it appears to have 

already acquired, will others follow suit? More generally, is the conventional wisdom that 

“proliferation begets proliferation” correct? And if so, under what conditions is such 

“reactive proliferation” more or less likely, and therefore what tools might policymakers 

in Washington and elsewhere have to forestall further proliferation?

The following section recaps the arguments and analysis of the prior chapters. 

The next section fleshes out general implications for both scholars and policymakers. The 

preceding analysis is used to shed light on the proliferation prospects of specific countries 

widely assessed to be at risk of proliferating in response to Iran and North Korea. Finally, 

the chapter closes by identifying areas for further study and offering concluding thoughts.

1. Summarizing argument and analysis

Many analysts fear that in response to Iranian and North Korean proliferation, other 

nuclear dominoes will fall, and more broadly assess that “proliferation begets 

proliferation.” This study suggests that these fears and assessments are exaggerated. 

Quantitative examination of the behavior of all states that both did and did not proliferate 

throughout the nuclear age, complemented by qualitative analysis of two cases, suggests 

a rather less pessimistic conclusion. Because states perceive nuclear weapons as primarily 

status quo-reinforcing rather than providing substantial offensive coercive leverage or 

utility, all the more so in less intense rivalries; because proliferation is economically and 
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technologically costly and challenging; and because many states are closely allied with 

powerful states that both resist their proliferation and extend nuclear security guarantees 

to them, proliferation by rival states weapons does not provide sufficient motivation for 

most states to launch dedicated nuclear weapons programs or see these through to the 

acquisition of nuclear weapons. Rival proliferation is sufficient, however, to prompt 

many states to explore nuclear weapons options and engage in low-level proliferation 

behavior short of launching nuclear weapons programs.

These findings are supported by a battery of empirical tests. In chapter 2, 

quantitative analysis using a new proliferation behavior dataset found robust support for 

the argument that states whose rivals proliferated were significantly more likely to 

themselves explore nuclear weapons options and engage in other low-level proliferation 

behavior, but, on average, no more likely to launch nuclear weapons programs or, if they 

launched such programs, to see them through to acquisition.

Chapter 3 built on the prior analysis, using quantitative analysis to explore under 

what conditions states might be more or less likely to reactively proliferate. Proliferation 

by more intense rivals prompted a stronger response, but even here the response was 

limited to exploration, rather than pursuit or acquisition. Rival pursuit prompted a 

stronger response than rival acquisition, a plausible finding since if states will respond to 

rival proliferation by exploring nuclear weapons options, they are more likely to do so 

earlier, and if they have not yet done so by the time a rival acquires, they are somewhat 

less likely to begin doing so at that time. Plausibly, less economically and technologically 

developed states, like Egypt, were less likely to respond than more developed ones, like 

France. States that were more dependent on powerful allies and able to obtain security 



209

guarantees from them, like Japan, were less likely to reactively proliferate than those that 

were more independent and failed to obtain such guarantees, like India.

Chapters 4 and 5 offered in-depth qualitative case studies of two countries, both 

of which had intense rivals proliferate, and one of which, Pakistan, launched a robust 

nuclear weapons program and eventually obtained weapons, while the other, Egypt, did

relatively little in the nuclear weapons domain. These case studies were intended both as 

robustness checks for the prior quantitative findings and, at least as importantly, to shed 

light on why states whose rivals proliferate appear to be consequently only modestly 

motivated to proliferate themselves.

In the Egyptian case, awareness that Israel had launched a nuclear weapons 

program prompted low-level activity to explore nuclear weapons options. But in the face 

of significant economic, technological, and political constraints, and viewing Israeli 

nuclear capabilities as primarily status quo-reinforcing, Egypt failed to make the costly 

trade-offs that would have been required for a program that might have helped it acquire 

nuclear weapons.

As for Pakistan, awareness of Indian proliferation does appear to have played an 

important motivating role. But early awareness was not sufficient to push Pakistan over 

the threshold to launching a nuclear program. The most significant motivating factor for 

the later launch of a program appears to have been dire conventional insecurity in the 

aftermath of the 1971 defeat that carved Bangladesh out of what had previously been East 

Pakistan. Once Pakistan had launched a nuclear program, Indian proliferation appears to 

have played an important secondary motivating and enabling role. The unusually strong 

motivation that Pakistan derived from Indian proliferation appears to be a function of the 
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extraordinarily intense rivalry between the two sides. While the specifics of the case do 

not provide evidence that overtly conflicts with the arguments advanced in this 

dissertation, it does suggest that in unusual cases of particularly severe rivalries, greater 

degrees of reactive proliferation should be expected.

2. General implications for scholarship

These findings have implications for both scholars and policymakers. Among scholars, 

there is something verging on consensus that states reactively proliferate, and that the 

history of proliferation can be explained and potential proliferation risks forecast 

primarily on the basis of such dynamics.

This simplistic, albeit widespread, conventional wisdom finds little empirical 

support. One way to frame this issue is to ask, if one sought to either explain or forecast 

proliferation behavior based only on one variable, which variable would be preferred? 

Scott Sagan observes that “the simple focus on states’ responses to emerging nuclear 

threats is the most common and most parsimonious explanation for nuclear weapons 

proliferation.”419 Contra this conventional wisdom, the results of this study suggest that 

knowing whether a state had one or more rivals proliferating would be a poor choice in

either explaining or predicting its proliferation behavior. (Other variables, such as states’

conventional military security environments, appear to be far more powerful predictors.) 

That said, while simplistic balancing hypotheses find little support, at least in the 

nuclear proliferation domain, this does not mean that more nuanced variants of the 

“security model” or “realist” approaches to proliferation are necessarily challenged or

                                                
419 Sagan, p. 57.
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disconfirmed. After all, structural realism éminence grise Kenneth Waltz is a 

proliferation optimist not only because he thinks nuclear deterrence reduces the 

likelihood of conflict, but also because he expects nuclear weapons to spread slowly.420

The argument advanced in this study might be classed as a more nuanced variant of the 

security model, with existing approaches both overstating reactive proliferation 

motivations and understating the barriers to proliferation.421 Simplifying a little, the 

argument advanced here takes into consideration the fact that relatively few states face 

security situations that merit the costly pursuit and acquisition of nuclear weapons, 

especially when resources are limited and viable alternatives in the form of security 

guarantees from nuclear-armed allies are available.

Other arguments in the literature, suggesting that there is no connection between 

rival proliferation and states’ proliferation behavior, or that the relationship is negative—

with states whose rivals proliferate consequently less likely to do so themselves—also 

find little support. Rival proliferation appears to be modestly motivating, sufficient to 

push many states over the low threshold to exploring nuclear weapons options, but not, in 

most cases, the far higher threshold to launching nuclear weapons programs or seeing 

these through to acquisition.

3. General implications for policymakers

The findings have implications for policymakers as well. The finding that states whose 

rivals proliferate are not consequently much more likely to proliferate themselves—as 

                                                
420 As Waltz summarizes, “Because [of their deterrence and defensive characteristics], the gradual spread 
of nuclear weapons is more to be welcomed than feared. Scott D. Sagan and Kenneth N. Waltz, The Spread 
of Nuclear Weapons: A Debate (W.W. Norton, 1995), p. 45, emphasis added.
421 The argument perhaps comes closest to T.V. Paul’s “prudential realism.” See Paul (2000).
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discussed at length in the prior section—is as relevant to policymaking as it is to 

scholarship. It suggests that while there are good reasons to be concerned about both 

Iranian and North Korean proliferation, the risk that others will do likewise is often 

significantly overstated. (The specific others that are often alleged to be at risk of 

proliferating in response to Iran and North Korea are discussed in a subsequent section.)

The factors that help explain the modest variation in reactive proliferation 

outcomes also highlight levers policymakers can employ to make reactive proliferation 

less likely. In other words, even if efforts to halt Iran’s apparent march toward a nuclear 

weapons capability, or to roll back North Korea’s nascent nuclear capability, are 

unsuccessful, policymakers have access to levers that can curb broader regional 

proliferation. Finally, this study’s findings have broader implications for policymakers 

who may be seeking to curb proliferation in the near term and to move toward the 

abolition of nuclear weapons in the longer term.

First, the intensity of rivalries appears to matter significantly, with proliferation 

by more intense rivals prompting a stronger response. This suggests that in at least some 

cases, outsiders may be able to intervene to reduce the intensity of rivalries and 

consequently the likelihood of reactive proliferation. There will, of course, be situations 

in which this is either infeasible or undesirable, but at other times it may be a viable 

approach to reducing reactive proliferation risks.

Second, the costs and technological challenges of proliferating play an important

role in mediating reactive proliferation outcomes. Policymakers are already engaged in an 

extensive set of policies intended to raise the costs and challenges of proliferating, 

including the verification provisions of the NPT, as administered by the IAEA, export 
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control regimes, and individual efforts, both overt and covert, of various countries. Since 

states appear to be very sensitive to costs and challenges when weighing potential 

reactive proliferation, there is reason both to continue and to strengthen these existing 

efforts.

Third, alliances play a crucial role in moderating the reactive proliferation 

impulse. Powerful states can both constrain others and can extend security guarantees, 

and both appear to be important in explaining why there has not been greater reactive 

proliferation in the past. It bears emphasizing that there is a spectrum of potential policies 

here. Analysts sometimes focus only on the most robust, formal security assurances, and 

quantitative work must necessarily focus on tangible, formalized relationships between 

states. But in the real world, states have a spectrum of options available to them. The 

United States has never extended formal nuclear security guarantees to Saudi Arabia, for 

example, and there are good reasons not to do so now. But it may be feasible to reassure 

Saudi Arabia without the necessity of such formal guarantees.

Of course, these levers also suggest things policymakers could do, fail to do, or 

that could occur despite their best efforts, and that would make reactive proliferation 

more likely. In some cases, there may be little policymakers can do about intensifying 

rivalries. The cost and technological challenge of proliferating may fall for reasons that 

are unanticipated or over which policymakers have little influence, for example if nuclear 

technology, materials, or weapons are diverted from a nuclear-armed state or if non-state 

actors or rogue elements within states assist others in proliferating. And in some 

circumstances either potential provider or recipient states may view close alliance 

relationships as either infeasible or undesirable.
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The results of this study have implications for efforts to prevent proliferation 

broadly and to move toward abolishing nuclear weapons. On the one hand, they suggest 

that the proliferation challenge may be more tractable than it is often made out to be. 

Occasional nonproliferation failures—think India’s 1974 test, the 1998 South Asian tests, 

North Korea’s 2006 and 2009 tests, or the current crisis over Iran’s proliferation 

activities, all of which have provoked predictions that the nonproliferation regime would 

crumble and widespread proliferation would result—are not likely to lead many, if any, 

others to follow suit.422

On the other, the results also suggest that abolition may be harder to achieve than 

is sometimes suggested (and no one suggests it will be easy). Various abolition proposals 

have been floated since the beginning of the nuclear age.423 Efforts received new 

momentum after four former senior U.S. national security officials endorsed the goal in 

2007 and President Obama embraced the issue during his 2008 presidential campaign and 

upon taking office. Abolition proponents often assume that the crucial enabling factor 

would be a process by which nuclear-armed states could simultaneously and verifiably 

disarm and subsequently maintain that status, and abolition proposals therefore often 

focus on how that process could be structured. But if states do not proliferate primarily in 

                                                
422 It is sometimes argued that if enough states proliferate, the dyke will burst and many more will follow 
suit. This is a variant of the proliferation dominoes or cascade argument that is difficult to assess 
empirically, since such a cascade has not occurred in the past. But examining lesser degrees of reactive 
proliferation can still shed some light, albeit imperfectly, on the likelihood of such worst-case outcomes.
423 Several dozen abolition proposals are summarized in “Nuclear Disarmament Proposals” Center for 
Nonproliferation Studies, 
http://cns.miis.edu/stories/pdf_support/091203_nuclear_disarmament_proposals_chart.pdf, accessed June 
28, 2010.
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response to other states’ proliferation, they may also be less prepared to give up nuclear 

weapons merely because others are giving them up.424

4. Prospects for proliferation in response to Iran and North Korea

How do the general observations outlined for both scholarly and policymaking audiences 

above map onto the specific countries widely assessed to be at risk of proliferating in 

response to Iran and North Korea? There appears to be relative consensus about the set of 

countries most likely to proliferation in response to Iran and North Korea. In the former 

case, they include Egypt, Saudi Arabia, and Turkey; in the latter, Japan, South Korea, and 

Taiwan.425 What light does the preceding analysis shed on each of these cases, including 

                                                
424 At present, abolition proposals appear more popular in Washington than abroad. This should not be 
surprising. The corollary  of Matthew Kroenig’s argument that the more relatively powerful a state, the 
more threatened it will be by proliferation is that the more relatively powerful a state, the more it stands to 
benefit from nonproliferation, including the abolition of nuclear weapons. Given U.S. conventional 
predominance, a world without nuclear weapons would be a world in which Washington was less 
constrained in exercising its power, and weaker states in antagonistic relationships with the United States 
were less capable of resisting. U.S. abolition advocates often cite precisely this fact as a selling point for 
abolition, but it is less clear that other states will be as enthusiastic about it as Washington.  Arguing 
variants of the argument that nuclear abolition should be pursued because it would relatively advantage the 
United States, see David Krieger, The Challenge of Abolishing Nuclear Weapons (Transaction Publishers, 
2009), p. 8; David Krieger, “A Response to Brown and Deutsch” Nuclear Age Peace Foundation, 
November 26, 2007, accessed June 18, 2010 at 
http://www.wagingpeace.org/articles/2007/11/26_krieger_response_brown_deutch.php?print; Joe Volk, 
“An Argument for Nuclear Abolition” Friends Committee on National Legislation, March 6, 2004, 
accessed June 18, 2010 at http://www.fcnl.org/issues/item.php?item_id=784&issue_id=2.
425 Identifying Saudi Arabia, Egypt, and Turkey as countries that “will surely seek, and very swiftly, their 
own nuclear weapons in response” to Iran’s proliferation, see John Bolton, “Get Ready for a Nuclear Iran: 
Saudi Arabia, Egypt, Turkey, and others will surely follow suit” Wall Street Journal May 2, 2010, accessed 
June 19, 2010 at http://online.wsj.com/article/SB10001424052748703871904575216260958684670.html. 
For a skeptical response, see Philipp C. Bleek, “Maybe Iran Isn’t the Domino So Many Think It to Be” 
(letter to the editor) Wall Street Journal May 12, 2010, accessed June 19, 2010 at 
http://online.wsj.com/article/SB20001424052748703866704575224081987890418.html. Arguing that “If 
North Korea gains forced entry into the nuclear club, Japan and South Korea will not be far behind [and] 
Taiwan will certainly explore its nuclear options,” see Allison (2004). Arguing in November 2006, in an 
article written and edited before the October 9 North Korean nuclear test, that in the case of such a test, 
“Japan…could be pushed over the edge and begin producing nuclear weapons. South Korea could follow 
suit…Taiwan would feel pressure, too,” see Moltz (2006), p. 598.
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how likely each country is to reactively proliferate, under what conditions more or less 

so, and what levers others have to make such proliferation less likely?

A. Egypt

Egypt’s response to proliferation by intense rival Israel in the late 1950s, 1960s, and 

1970s was the focus of an earlier chapter. There was widespread concern at the time that 

Egypt would pursue nuclear weapons, but it did relatively little, robustly exploring 

nuclear weapons options before curtailing its efforts. One easy and at least somewhat 

plausible argument is that if Egypt did little in response to intense rival Israel’s 

proliferation, especially in the 1960s when the rivalry was particularly intense and Egypt 

was relatively unconstrained, it is not clear why it should be expected to respond more 

robustly to Iran now. But there is room for more nuanced analysis, focused on the 

relationship between Cairo and Tehran, Egypt’s economic and technological capacity, 

and its degree of alliance dependence and access to security guarantees.

Egypt and Iran are presently neither overt antagonists nor entirely benevolent 

collaborators. Relations between the two sides have significantly improved since their 

nadir in the 1980s. The relationship was dramatically strained when Iran’s 1979 Islamic 

revolution toppled the Shah, who at Sadat’s invitation sought refuge in Egypt.426 Neither 

Egypt’s peace accord with Israel nor its newly close relationship with the United States 

were well received by the mullahs in Iran, and Egypt supported Iraq in the 1980-88 Iran-

Iraq war.427 Relations gradually approved through the 1990s and 2000s. And while the 

                                                
426 Amir Taheri, The Unknown Life of the Shah (Hutchinson, 1991), p. 294.
427 M.S. El Azhary, The Iran-Iraq War: An Historical, Economic, and Political Analysis (Routledge, 1984), 
p. 86.
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two sides are not in a serious rivalry at present, neither are relations entirely harmonious, 

and there is little question that Egypt is concerned about Iran’s apparent pursuit of 

nuclear weapons.428

Egypt’s economic and technological capacity would both enable and constrain 

proliferation efforts it might launch. Egypt is not wealthy, and various other national 

priorities compete for limited funds. At the same time, Egypt certainly has access to 

sufficient economic resources to fuel a serious nuclear weapons program, should it decide 

to launch one. As for its technological capacity, Egypt has relatively limited nuclear 

infrastructure but significant domestic nuclear expertise, including a substantial cadre of 

highly trained scientists. Finally, how readily Egypt could access needed sensitive 

nuclear technology remains unclear. International controls on sensitive and dual-use 

technology have been steadily tightened over the years. Conversely, it remains unclear to 

what degree the Pakistani A.Q. Khan network has been fully rolled back, there are 

persistent concerns about North Korea’s role as a clandestine supplier, and more 

generally recent revelations about transnational networks suggest that dedicated actors 

willing to invest effort and resources have at least some opportunities to obtain sensitive 

technology.

As for alliance dependence and security guarantees, Egypt is highly dependent on 

the United States at present, most importantly economically but to a lesser degree as a 

provider of conventional military equipment and security patron more generally. The 

United States has not provided Egypt with formal security guarantees, but strengthened 

U.S. guarantees are not implausible should Egypt’s security situation deteriorate.
                                                
428 See, for example, “Egypt against Iran ‘developing nuclear weapons’” Agence France Press (December 
3, 2008), accessed June 19, 2010 at http://www.google.com/hostednews/afp/article/ALeqM5ju-
AHI_NntJ3siqbNBy5RGJ6Twhw.
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Given an at most modest rivalry with Iran, limited economic and technological 

capacity, and an alliance relationship with the United States that both constrains Egypt 

and provides it some measure of security guarantee, it appears very unlikely that Iranian 

proliferation would prompt Egypt to respond by attempting to proliferate itself. That said, 

Egypt is likely to engage in some hedging behavior, and many observers attribute its 

recent renewed interest in nuclear power at least in part to such intentions.429 There are, 

of course, others reasons Egypt might proliferate in future, such as a dramatic worsening 

of its conventional security environment, together with a deteriorating alliance 

relationship with the United States and perhaps domestic regime changes. If Egypt were 

to embark on an attempt to obtain nuclear weapons for other reasons, Iran’s proliferation 

might play a secondary role in those efforts.

B. Saudi Arabia

Saudi Arabia is often cited as likely to proliferate in response to Iran.430 Of the three most 

frequently identified potential proliferators, Riyadh is perhaps the most likely one, 

although even here the likelihood of reactive proliferation should not be overstated.

Saudi Arabia and Iran have a relatively antagonistic relationship. The Shiite 

mullahs who came to power in Iran’s Islamic revolution and the Sunni Saudi rulers have 

                                                
429 In 2006 Mubarak’s son, Gamal Mubarak, who is widely expected to attempt to succeed his father, 
publicly called for Egypt to once again pursue nuclear energy, and his father subsequently made similar 
statements. Egypt has launched efforts to obtain one or more large power reactors, but it remains unclear 
whether Egypt will sustain the political and financial effort required to see the plans through to fruition. 
“Mubarak’s Son Proposes Developing Nuclear Energy,” Associated Press (September 19, 2006); “Egypt 
unveils nuclear power plan,” BBC News (September 25, 2006).
430 Writing in 2001, Richard Russell suggested that in light of the Iranian and Iraqi threats, and perceived 
U.S. unreliability as  a security guarantor, “From Riyadh’s perspective, the acquisition of nuclear weapons 
and secure delivery systems would appear logical and even necessary.” Richard L. Russell, “A Saudi 
Nuclear Option?” Survival Volume 43, Number 2 (Summer 2001), p. 73.
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long been openly antagonistic toward each other. Saudi Arabia provided substantial 

financial assistance to Iraq during the Iran-Iraq war.431 Diplomatic relations between 

Riyadh and Tehran were, however, maintained until 1988, when Saudi law enforcement 

clashed with and killed hundreds of demonstrators, many from Iran, during the 1987 Hajj 

pilgrimage.432 In retribution, mobs in Tehran ransacked the Saudi embassy, beating and 

detaining Saudi diplomats and killing one. After Iran sided with Kuwait and other states 

in opposing Iraq’s invasion of Kuwait, diplomatic relations were reinstated, and have 

improved somewhat since then, although underlying tensions remain.

Saudi Arabia has access to significant oil revenues and could easily finance a 

nuclear weapons program. In fact, it provided substantial funds to Pakistan while the 

latter was proliferating, at least indirectly and perhaps directly funding its weapons 

efforts. But Saudi Arabia has little nuclear infrastructure. For this reason, it is often 

suggested that were Saudi Arabia to attempt to obtain nuclear weapons, it would be more 

likely to obtain technology and perhaps even weapons outright from Pakistan. It is 

sometimes even suggested that Saudi funding of Pakistan’s program may have entailed a 

quid pro quo of future access to weapons, if desired, although concrete evidence of any 

such deal is lacking and likely to remain so.433

Saudi Arabia has a close relationship with the United States, which has supplied it 

with conventional arms and stationed troops on its soil to protect it from Iraq during and 

after the 1991 Gulf War, albeit not provided it with formal nuclear security guarantees. 

                                                
431 El Azhary (1984), p. 86.
432 Jamal S. Suwaidi, Iran and the Gulf: A Search for Stability (I.B. Tauris, 1996), p. 167.
433 Thomas W. Lippman, “Saudi Arabia: The Calculations of Uncertainty” in Kurt M. Campbell et al., The 
Nuclear Tipping Point: Why States Reconsider Their Nuclear Choices (Brookings Institution Press, 2004),
p. 137
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Given U.S. interest in Saudi oil, the relationship is more co-dependent than dependent, 

somewhat in contrast with more overt Egyptian dependence on Washington. As with 

Egypt, strengthened U.S. guarantees are not implausible should Saudi Arabia’s security 

situation deteriorate.

In light of the relatively antagonistic relationship between Iran and Saudi Arabia, 

and the latter’s substantial resources and access to technology and perhaps even full 

weapons from Pakistan, Saudi Arabia is at least a plausible proliferator in response to 

Iran. At the same time, relations between Tehran and Riyadh would have to worsen 

significantly before Saudi seriously considered this route, and it would have much to lose 

in terms of its relationship with the United States. As long as the United States was 

prepared to extend robust, though likely still informal, security guarantees to Saudi 

Arabia, reactive proliferation in response to Iran appears less likely, although less easily 

dismissed than other cases of potential reactive proliferation.

C. Turkey

In addition to Saudi Arabia and Egypt, Turkey is often cited as likely to proliferate in 

response to Iran. Given its not particularly antagonistic relationship with Iran, limited 

nuclear infrastructure, and, for now, robust security relationship with Washington, in the 

near term this appears an exceptionally unlikely outcome, although at least possible in the 

long term.

Turkey’s relationship with Iran is presently more constructive than antagonistic. 

As part of its “zero problems towards neighbors” policy, as articulated by its current 

foreign minister, Turkey has sought both to improve relations with other regional states 
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and to position itself as a mediator between some of those engaged in more conflictual 

relations, including Israel and Syria as well as Iran and the U.S.-led coalition attempting 

to halt its march toward a nuclear capability.434 All that said, Turkey certainly appears to 

be concerned by Iran’s apparent proliferation, although at present at least as much 

because of its potential to provoke regional conflict and instability as because of its direct 

security or prestige ramifications.

While not a wealthy country, Turkey would certainly have access to adequate 

economic resources for a dedicated nuclear program, should it choose to initiate one. But 

its nuclear capabilities are limited to research and development, with repeated efforts to 

acquire power reactors failing for political, diplomatic, and economic reasons.435 Like 

many other states both regionally and internationally, Turkey has recently announced a 

major reactor construction effort, but whether and to what degree this will be realized 

remains unclear.436

Turkey has a close relationship with the United States, as a member of NATO, 

with U.S. nuclear weapons on its soil, and possessing a formal nuclear security guarantee 

from the United States. In recent years that relationship has become somewhat strained, 

and as the prospects for near-term Turkish accession to the European Union dim, its 

longer-term prospects are unclear, although the alliance appears likely to persist for the 

foreseeable future.

                                                
434 Ahmet Davutoglu, “Turkey’s Zero-Problems Foreign Policy” Foreign Policy May 20, 2010, accessed 
June 19, 2010 at 
http://www.foreignpolicy.com/articles/2010/05/20/turkeys_zero_problems_foreign_policy?page=0,1.
435 Mustafa Kibaroglu, “Turkey’s Quest for Peaceful Nuclear Power,” The Nonproliferation Review
(Spring-Summer 1997) pp. 33-44.
436 Fitzpatrick (2008), p. 65.
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In summary, given Turkey’s not particularly antagonistic relationship with Iran, 

its limited nuclear infrastructure now and for the coming years, and still robust alliance 

relationship with the United States, Ankara appears an unlikely candidate to proliferate in 

response to Iran. There are conditions under which such proliferation might be more 

plausible—most importantly, a dramatic worsening of relations with Iran and a decisive 

split between Turkey and the West—but those conditions appear unlikely in the 

foreseeable future, and a future dramatic worsening of relations with Iran appears more 

likely to push Turkey to strengthen its ties to the West.

D. Japan

Having conducted two tests with a third widely anticipated in the coming months, and 

displaying little interest in negotiating away its nuclear weapons and program, North 

Korea appears unlikely to give up its informal membership in the nuclear club in the near 

future.437 The country that tops the list of those repeatedly forecast to proliferate in 

response to North Korea is Japan.

North Korea and Japan have a relatively antagonistic relationship. Various issues 

have undercut relations, including North Korea’s acknowledged kidnapping of Japanese 

citizens for intelligence and language education purposes and its repeated launching of 

missile tests over Japanese airspace.438

Japan is widely regarded as possessing a virtual nuclear weapons capability. It has 

a large and sophisticated civil nuclear infrastructure, including substantial stocks of 

                                                
437 A little factiously, given its rather limited stockpile of plutonium, a few more tests might do the trick.
438 Sung Chull Kim and David C. Kang, Engagement with North Korea: A Viable Alternative (SUNY 
Press, 2009), p. 13.
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separated plutonium. It also possesses a space launch capability that could readily be 

converted to deliver nuclear weapons. The speed with which Japan could obtain nuclear 

weapons is sometimes exaggerated, but it could presumably obtain at least a rudimentary 

capability within a year, and a far more sophisticated one within a few years, should it 

ever decide to do so.439

Japan has a close alliance relationship with the United States, including formal 

nuclear security guarantees. Although that relationship has recently been somewhat 

strained, the alliance appears likely to persist for the foreseeable future.440

The bottom line is that while Japan is in an antagonistic relationship with North 

Korea and could readily obtain nuclear weapons should it desire to do so, its close 

relationship with the United States appears to be a viable substitute. Domestic anti-

nuclear sentiment appears to be fading, and the issue no longer appears as taboo as it was 

until recently, but it is unclear why Japan would take the costly and provocative step of 

obtaining overt nuclear weapons capabilities when it currently enjoys both security 

guarantees from the United States and something approaching a virtual nuclear capability 

that could be realized relatively quickly should its security situation worsen.

E. South Korea

If Japan is a candidate for proliferating in response to North Korea, then South Korea 

must surely be on the list as well. After all, the two Koreas were divided by a brutal war, 

                                                
439 Llewelyn Hughes, “Why Japan Will Not Go Nuclear (Yet): International and Domestic Constraints on 
the Nuclearization of Japan” International Security Volume 31, Issue 4 (Spring 2007), pp. 67-96.
440 John Pomfret, “Japan moves to settle dispute with U.S. over Okinawa base relocation” Washington Post
April 24, 2010, accessed June 25, 2010 at http://www.washingtonpost.com/wp-
dyn/content/article/2010/04/23/AR2010042305080.html.
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continue to clash in smaller-scale but occasionally deadly ways, and North Korea overtly 

threatens the south with both nuclear and conventional weapons.

South Korea’s relationship with its northern neighbor is more mixed than might 

appear at first blush. On the one hand, neither state is reconciled to the permanent 

partition of the Korean peninsula, and North Korea has pursued its interests by “trying to 

undermine, intimidate, and psychologically and militarily overwhelm the South by 

conventional and unconventional means.”441 On the other hand, South Korea often 

appears less antagonistic toward North Korea than its U.S. ally, with policymakers in the 

south making concerted efforts to seek reconciliation. As Pollack and Reiss note, 

“prevailing sentiment in the ROK no longer perceives the North as a major military 

threat. The South appears intent on accommodation rather than confrontation with the 

DPRK.”442

In terms of capabilities, South Korea may not be as close to the bomb as Japan, 

but it is not far behind. In addition to being wealthy and highly developed generally, it 

has a robust nuclear industry that makes it one of the top five nuclear energy producers 

internationally.443 That said, South Korea does not possess the separated plutonium 

stocks Japan does, and also does not have large-scale domestic enrichment capabilities. A 

bomb program would require it to covertly obtain or develop either domestic uranium 

enrichment or plutonium separation capabilities.

                                                
441 Jonathan D. Pollack and Mitchell B. Reiss, “South Korea: The Tyranny of Geography and the Vexations 
of History” in Campbell et al, p. 255.
442 Pollack and Reiss, p. 265. This assessment may have shifted somewhat in recent years, and especially in 
the aftermath of an apparent North Korea torpedo attack that sank a South Korean naval vessel.
443 Pollack and Reiss, p. 259.
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South Korea has a close alliance relationship with the United States, including the 

deployment of U.S. soldiers in South Korea and extension of a formal nuclear security 

guarantee. The alliance relationship has been somewhat fraught recently, as has the U.S.-

Japan alliance, but appears likely to persist for at least some time to come.

The bottom line is that South Korea appears a relatively unlikely proliferant in 

response to the north, barring a dramatic worsening of relations and crumbling of the 

alliance relationship with the United States.

F. Taiwan

Taiwan is a less obvious inclusion on a list of potential respondents to North Korea, since 

the two countries have relatively little to do with each other, and Taiwan’s security 

environment is shaped almost entirely by its relationship with the People’s Republic of 

China across the Taiwan Strait. Taiwan’s frequent inclusion on the list of potential 

proliferants in response to North Korea may have more to do with an aesthetic 

predilection for the “rule of threes,” in addition to a sense that regional dynamics can 

create more and less permissive proliferation environments.

Taiwan and North Korea do not have meaningful relations, so it makes little sense 

of speak of them as being somewhere on the spectrum from more antagonistic to more 

cooperative relations. Taiwan’s security environment is shaped almost entirely by its 

relationship with the PRC, and relationships with other countries, most importantly the 

United States, that moderate that primary relationship. Potential proliferation impulses 

stem most importantly from the conventional threat the PRC poses to Taiwan. 

Conversely, nonproliferation pressure stems both from the PRC’s threat that Taiwanese 



226

proliferation might prompt military action against it and Washington’s desire to keep 

Taiwan free of nuclear weapons.

Taiwan has significant economic resources it could devote to a nuclear program. 

It has a modest nuclear infrastructure, including significant nuclear power reactors, but no 

domestic enrichment capabilities and limited plutonium reprocessing capabilities. Taiwan 

has twice taken initial steps toward obtaining nuclear weapons, but halted these efforts 

under pressure from the United States.

The United States serves as an informal protector to Taiwan, supplying it with 

conventional arms and providing it with a highly contingent security guarantee that seeks 

to simultaneously deter China and not embolden Taiwan to declare independence or act 

in other provocative ways. A nuclear program would risk this alliance relationship, which 

is precisely the leverage the United States appears to have employed to force Taiwan to 

halt prior proliferation efforts.

The bottom line is that there is little reason to think Taiwan would feel compelled 

to proliferate in response to North Korea, and the factors that do affect its proliferation 

behavior, including its relationship with both China and the United States, should 

continue to make such proliferation unlikely even if regional proliferation trends 

somehow provided it with additional prolifeation stimulus.

5. Areas for further study and closing thoughts

There is room for further study. Although a fairly substantial literature addresses reactive 

proliferation dynamics in an anecdotal or conjectural way, little attention has been 

devoted to rigorously examining the empirics. The conclusions this study reaches are 
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likely to be controversial, and will hopefully prompt scholarly debate on reactive 

proliferation dynamics.

First and most importantly, this study is stronger on the what—how do states 

behave?—than on the why—why do they behave in the ways that they do? Why do 

policymakers appear to not be more threatened by rival proliferation, especially when 

there seems to be such a widespread consensus that they should be? It is striking that in 

candid off-the-record conversations, policymakers will often dismiss the idea that their

countries might reactively proliferate, rhetorically asking what exactly rival states would 

be able to achieve with nuclear weapons, while at the same time expressing great 

pessimism about the prospects for reactive proliferation by other countries.

Second, this study examined the interactions between various other factors and 

having a rival proliferate, and identified some factors that appear to play an important 

role in moderating (and hence conversely also catalyzing) reactive proliferation 

outcomes. But there is room to explore such interactions in greater depth. For example, it 

is plausible that conventional force balances might impact how countries perceived the 

potential or actual introduction of nuclear weapons. And pressures to reactively 

proliferate from the populace, on the basis of prestige concerns, might have very different 

impacts in more autocratic than more democratic states.

In closing, contra George Shultz and conventional wisdom, it appears that 

proliferation often does not beget proliferation. This finding fits within the modest 

pushback in recent years against what has been caricatured as the “sky-is-still-falling 

profession”—as Jim Walsh pithily characterized proliferation prognoses, “As regards 
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nuclear weapons, to predict at all, is to predict more.”444 That said, some take their 

skepticism about the danger and importance of nuclear weapons in international politics 

too far.445 This study is premised on the notion that nuclear weapons are dangerous and 

play important roles in international politics, and that curbing their spread and reducing 

the danger they pose is a crucial task for policymakers. Nuclear dangers may often be 

overstated, but they are also sometimes understated. And rather than debating their 

danger in general terms, and risking missing the mark by either overhyping it or 

dismissing it, what is needed is nuanced, empirically informed, methodologically 

rigorous analysis. This study aims to provide such analysis; whether it succeeds is left to 

the reader to judge.

Finally, while policymakers and analysts do appear to often overstate the risk of 

reactive proliferation, one explanation is that the imperatives of scholarship and 

policymaking or policy-influencing may diverge in significant ways. Policymakers, and 

perhaps also policy-oriented analysts, may be exaggerating the risks of reactive 

proliferation at least in part to galvanize action to prevent both initial proliferation and 

potential reactive proliferation. Whether policymakers and analysts actually believe their 

dire proliferation forecasts or not, the good news is that reactive proliferation is far less 

widespread than widely supposed, and that policymakers have access to significant levers 

to make it even less likely.

                                                
444 William M. Arkin, “The Sky-Is-Still-Falling Profession” Bulletin of the Atomic Scientists Volume 50, 
Number 2 (March/April 1994), pp. p. 64; Walsh (2001), p. 5.
445 Mueller (2009).
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TABLES

TABLE 1: PROLIFERATION BEHAVIOR OVER TIME

Country Explore Pursue Acquire

United States 1939- 1942- 1945-

Russia 1942- 1943- 1949-

United Kingdom 1940- 1941- 1952-

France 1945- 1954- 1960-

China 1956- 1956- 1964-

Israel 1949- 1955- 1967-

South Africa 1969-91 1974-91 1979-91

Pakistan 1972- 1972- 1987-

India 1948- 1964-66, 72-75, 80- 1987-

Korea, North 1962- 1980- 2006-

Yugoslavia 1949-62, 74-87 1953-62, 82-87

Brazil 1966-90 1975-90

Korea, South 1970-75 1970-75

Libya 1970-2003 1970-2003

Iran 1974-79, 84- 1989-

Iraq 1976-91 1976-91

Germany 1939-45

Germany, West 1957-58

Japan 1941-45, 67-70

Sweden 1945-70

Switzerland 1945-69

Norway 1947-62

Egypt 1955-80

Italy 1955-58

Australia 1956-73

Indonesia 1964-67

Taiwan 1967-76, 87-88

Argentina 1978-90

Romania 1978-89

Algeria 1983-91

Note: Coding appendix (42 pp.) available on request. Coding based on multiple, high-
quality secondary sources for every case listed above, and a number of others deemed as 
not meriting inclusion on the basis of those sources.
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TABLE 2: STATES THAT HAD RIVALS PROLIFERATE OR ENGAGED IN PROLIFERATION 

BEHAVIOR

country maxprolif
yr of 
maxprolif nucriv purriv nucriv2 purriv2

USA 3 1945 0 0 0 0
Russia 3 1949 1 1 1 1
Korea, North 3 1950 0 0 1 1
United Kingdom 3 1952 0 0 1 1
France 3 1960 0 0 1 1
China 3 1964 1 1 1 1
Israel 3 1967 0 0 1 1
South Africa 3 1979 0 0 0 0
India 3 1987 1 1 1 1
Pakistan 3 1987 1 1 1 1
Yugoslavia 2 1953 0 0 0 0
Korea, South 2 1970 0 0 1 1
Libya 2 1970 0 0 0 0
Brazil 2 1975 0 0 0 0
Iraq 2 1976 0 1 1 1
Yugoslavia 2 1982 0 0 0 0
Iran 2 1989 0 1 0 1
Switzerland 1 1945 0 0 0 0
Sweden 1 1945 0 0 0 0
Norway 1 1947 0 0 0 0
Egypt 1 1955 0 1 1 1
Italy 1 1955 0 0 0 1
Australia 1 1956 0 0 0 1
Germany 1 1957 1 1 0 0
Indonesia 1 1964 0 0 1 1
Taiwan 1 1967 1 1 1 1
Japan 1 1967 1 1 1 1
Argentina 1 1978 0 0 1 1
Romania 1 1978 0 0 0 0
Algeria 1 1983 0 0 0 0
Taiwan 1 1987 1 1 1 1
Turkey 0 1945 0 0 0 1
Turkey 0 1949 0 0 1 1
Yemen Arab Rep 0 1949 0 0 0 1
Ecuador 0 1952 0 0 1 1
Yemen Arab Rep 0 1952 0 0 1 1
Czechoslavakia 0 1953 0 0 1 1
Jordan 0 1955 0 1 0 1
Syria 0 1955 0 1 0 1
Peru 0 1955 0 0 1 1
Lebanon 0 1955 0 0 0 1
Philippines 0 1956 0 0 0 1
New Zealand 0 1956 0 0 0 1
Burma 0 1956 0 0 0 1
Nepal 0 1956 0 0 0 1
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Thailand 0 1956 0 0 0 1
South Vietnam 0 1956 0 0 0 1
Tunisia 0 1957 0 0 0 1
Saudi Arabia 0 1957 0 0 0 1
Iceland 0 1958 0 0 1 1
Cuba 0 1959 0 0 1 1
Tunisia 0 1960 0 0 1 1
Vietnam 0 1961 0 0 1 1
Laos 0 1961 0 0 0 1
Philippines 0 1964 0 0 1 1
New Zealand 0 1964 0 0 1 1
Burma 0 1964 0 0 1 1
Thailand 0 1964 0 0 1 1
Laos 0 1964 0 0 1 1
South Vietnam 0 1964 0 0 1 1
Nepal 0 1964 0 0 0 1
Syria 0 1967 1 1 1 1
Jordan 0 1967 1 1 1 1
Lebanon 0 1967 0 0 1 1
Saudi Arabia 0 1967 0 0 1 1
Korea, North 0 1970 0 1 1 1
Afghanistan 0 1972 0 1 0 1
Guatemala 0 1972 0 0 1 1
Sudan 0 1972 0 0 0 1
Canada 0 1974 0 0 1 1
Zambia 0 1974 0 0 0 1
Vietnam 0 1975 0 0 1 1
Chad 0 1976 0 0 0 1
Turkey 0 1976 0 0 0 1
Kuwait 0 1976 0 0 0 1
Tunisia 0 1977 0 0 0 1
Chile 0 1978 0 0 0 0
Zambia 0 1979 0 0 1 1
Afghanistan 0 1980 0 1 1 1
Bangladesh 0 1980 0 0 0 1
Nicaragua 0 1982 0 0 1 1
Greece 0 1982 0 0 0 1
Mozambique 0 1983 0 0 1 1
Botswana 0 1984 0 0 1 1
Sri Lanka 0 1984 0 0 0 1
Bahrain 0 1986 0 0 0 1
Afghanistan 0 1987 1 1 1 1
Bangladesh 0 1987 0 0 1 1
Sri Lanka 0 1987 0 0 1 1
Netherlands 0 1990 0 0 0 1
United Arab Emir 0 1990 0 0 0 1
Oman 0 1991 0 0 0 1
Moldova 0 1992 0 0 1 1
Ukraine 0 1992 0 0 1 1
Georgia 0 1992 0 0 1 1
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Poland 0 1993 0 0 1 1
Azerbaijan 0 1993 0 0 1 1
Armenia 0 1993 0 0 0 1
Turkey 0 1993 0 0 1 0
Latvia 0 1994 0 0 1 1
Canada 0 1999 0 0 1 1

TABLE 2A: POTENTIAL CASE UNIVERSE

Potential reactive proliferant Proliferating rival
India Pakistan
Pakistan India
China Russia/USSR
China United States
China India
India China
United States Russia/USSR
Russia/USSR United States
North Korea South Korea
South Korea North Korea
Iran Iraq
Iraq Iran
Germany/W. Germany Russia/USSR
Taiwan China
Egypt Israel
Japan Russia/USSR
Jordan Israel
Syria Israel
Afghanistan Pakistan

TABLE 3: HAZARD MODELING RESULTS (ONLY SIGNIFICANCE LEVELS)

1 2 3
Variable exp pur acq exp pur acq exp pur acq
Enduring rival acquires nuclear 
weapons **** ** **** **** * **** ** NS *
Economic development **** **** **** **** **** ****
Conventional threat *** **** NS
Nuclear capacity
Nuclear security guarantee
Democracy
Sensitive nuclear assistance
Civil nuclear assistance
NPT ratification
Major power status
Regional power status
NPT systemic effects
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4 5 6
Variable exp pur acq exp pur acq exp pur acq
Enduring rival acquires nuclear 
weapons *** NS NS *** NS NS *** NS NS
Economic development **** **** **** **** **** **** **** **** ****
Conventional threat **** **** NS **** *** NS *** *** NS
Nuclear capacity *** *** NS *** **** NS **** **** NS
Nuclear security guarantee *** *** ** ** *** *
Democracy NS NS NS
Sensitive nuclear assistance
Civil nuclear assistance
NPT ratification
Major power status
Regional power status
NPT systemic effects

7 8 9
Variable exp pur acq exp pur acq exp pur acq
Enduring rival acquires nuclear 
weapons **** NS NS ** NS * **** NS NS
Economic development **** **** **** * NS * **** **** ****
Conventional threat **** **** NS NS ** NS ** **** NS
Nuclear capacity ** **** NS **** ** NS **** **** *
Nuclear security guarantee ** ** * ** ** NS *** *** *
Democracy NS NS NS NS NS NS NS NS NS
Sensitive nuclear assistance **** NS NS **** NS ** **** NS *
Civil nuclear assistance NS NS NS
NPT ratification *** ** ****
Major power status
Regional power status
NPT systemic effects

10 11 12
Variable exp pur acq exp pur acq exp pur acq
Enduring rival acquires nuclear 
weapons **** NS NS **** NS NS **** NS NS
Economic development **** ** **** **** ** **** **** ** ***
Conventional threat ** **** ** ** **** ** ** **** **
Nuclear capacity **** **** NS **** **** * **** **** *
Nuclear security guarantee *** *** ** ** *** * *** ** NS
Democracy NS NS NS NS NS NS NS NS NS
Sensitive nuclear assistance **** NS NS **** NS NS **** NS NS
Civil nuclear assistance
NPT ratification *** ** **** *** ** **** ** ** ****
Major power status NS **** *** NS **** *** NS **** ***
Regional power status * NS **** * NS ***
NPT systemic effects NS NS NS

13 (censored) 14 (trimmed) 15 (trim p/a)
Variable exp pur acq exp pur acq exp pur acq
Enduring rival acquires nuclear weapons NS NS ** NS NS * NS NS
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Economic development **** ** *** **** *** ** **** ***
Conventional threat ** ** *** **** **** **** **** **
Nuclear capacity ** NS **** **** ** **** **** **
Nuclear security guarantee * NS *** ** * *** ** NS
Democracy NS NS

Sensitive nuclear assistance
** 
(-) NS **** NS NS

Civil nuclear assistance
NPT ratification NS **** *** ** **** *** ** ****
Major power status ** NS NS **** ** NS **** ***
Regional power status NS **** * NS **** * NS ****
NPT systemic effects NS *

16 (purriv) 17 (nucriv2) 18 (purriv2)
Variable exp pur acq exp pur acq exp pur acq
(Enduring) rival acquires (pursues) 
nuclear weapons *** NS NS *** NS NS ** NS NS
Economic development *** **** **** * **** **** ** **** ****
Conventional threat * **** *** **** ** NS *** *** NS
Nuclear capacity **** **** ** **** **** NS **** **** *
Nuclear security guarantee *** ** NS *** ** NS *** ** NS
Democracy
Sensitive nuclear assistance
Civil nuclear assistance
NPT ratification ** ** **** *** ** **** *** ** ****
Major power status NS *** **** NS ** * NS *** **
Regional power status * NS **** NS NS ** NS NS ***
NPT systemic effects

TABLE 3A: LAGGED AND LED RESULTS (ONLY SIGNIFICANCE LEVELS)

19 (nucrivlag5) 20 (nucrivled5)
Variable exp pur acq exp pur acq
Enduring rival acquires nuclear 
weapons (lagged and led) NS NS NS NS NS NS
Economic development NS NS NS ** *** **
Conventional threat **** *** * *** **** ***
Nuclear capacity **** **** NS **** **** *
Nuclear security guarantee ** ** NS *** ** *
Democracy NS NS NS NS NS NS
Sensitive nuclear assistance **** NS NS **** NS NS
Civil nuclear assistance
NPT ratification ** ** **** ** ** ****
Major power status NS *** * NS **** ****
Regional power status ** NS NS NS NS ****
NPT systemic effects NS NS NS NS NS NS
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TABLE 4: HAZARD MODELING RESULTS, FULL MODEL, COMPLETE

Dependent variable (proliferation)
Explore Pursue Acquire

Economic resources and technical capabilities
Economic development 1.65<.001

(.47)
4.71.020

(2.01)
8.54.003

(2.89)
Nuclear capacity .50<.001

(.11)
.45.001

(.14)
.72.063

(.39)
Sensitive nuclear 
assistance

5.51<.001

(.75)
.13.929

(1.43)
-.40.672

(.95)

Security motivations
Conventional threat .53.014

(.22)
1.41<.001

(.37)
1.94.036

(.93)
Enduring rival acquires 
nuclear weapons

1.65<.001

(.47)
-1.32.191

(1.01)
-1.58.374

(1.77)
Nuclear security 
guarantee

-1.34.008

(.51)
-1.91.013

(.77)
-1.94.107

(1.20)

Institutional constraints
NPT ratification -1.97.028

(.90)
-2.28.017

(.96)
-22.68.000

(3.33)
NPT systemic effects -.003.721

(.009)  
.009.427

(.011)
.003.893

(.020)

Status motivations
Major power -.54.311

(.54)
2.97<.001

(.80)
6.07.002

(2.00)
Regional power 1.07.076

(.61)
.45.672

(1.06)
2.63.002

(.83)

Domestic politics
Democracy .004.947

(.057)
.06.469

(.08)
.26.231

(.22)

Constant -7.28<.001

(1.00)
-10.48.<001

(1.45)
-25.87.003

(8.66)
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TABLE 5: HAZARD RATIOS TO ASSESS SUBSTANTIVE IMPORTANCE

Percentage change from baseline hazard rate
Variable Explore Pursue Acquire

Economic resources and technological capabilities
Higher level of economic 
development

+741,997,500,000 +29 +1,326

Higher level of nuclear 
infrastructure

+131 +113 +210

Receiving sensitive 
nuclear assistance

+24,506 n/a n/a

Security motivations
Worse conventional 
security environment

+35 +154 +299

Enduring rival acquiring 
nuclear weapons

+419 n/a n/a

Receiving a nuclear 
security guarantee

-74 -85 -86

Institutional constraints
NPT ratification -86 -90 -99
Greater proportion of 
world’s countries 
members of NPT

n/a n/a n/a

Status motivations
Major power n/a +1,854 +43,211

Regional power +193 n/a +1,288

Domestic politics
More democratic n/a n/a n/a

Note: GDP = Gross Domestic Product; MW= megawatt; NPT = Nuclear Nonproliferation 
Treaty
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TABLE 6A: INTERACTION COEFFICIENTS (LATENT NUCLEAR CAPACITY)

EXPLORE Robust

_t
Haz. 
Ratio Std. Err. z P>z

[95% 
Conf. Interval]

nucriv_nuk~1 5.278409 4.569781 1.92 0.055 0.967332 28.80252
Nucriv 0.000848 0.004009 -1.5 0.135 7.98E-08 8.998968
new_econ 5.00E+16 4.95E+17 3.88 0 1.86E+08 1.34E+25
nuk7set1 1.586817 0.178376 4.11 0 1.27304 1.977934
ln_ri_t 1.458789 0.429309 1.28 0.199 0.819391 2.597132
nucsecguar~l 0.249548 0.132188 -2.62 0.009 0.088361 0.704766
Democ 1.010623 0.059478 0.18 0.858 0.90052 1.134188
nucass_full 278.4861 218.7834 7.17 0 59.71526 1298.739
npt_rati 0.151962 0.136482 -2.1 0.036 0.026137 0.883537
Majpow 0.477118 0.302347 -1.17 0.243 0.137792 1.652065
Regpowt 2.942405 1.776111 1.79 0.074 0.901354 9.605271
npt_eff 0.997193 0.008497 -0.33 0.742 0.980678 1.013987

/ln_p 0.162631 0.216352 0.75 0.452 -0.26141 0.586672

P 1.176602 0.25456 0.769964 1.797995
1/p 0.849905 0.183879 0.556175 1.298761

PURSUE Robust

_t
Haz. 
Ratio Std. Err. z P>z

[95% 
Conf. Interval]

nucriv_nuk~1 10.6203 13.20251 1.9 0.057 0.928913 121.4223
Nucriv 1.34E-07 9.92E-07 -2.14 0.032 6.82E-14 0.263968
new_econ 23.99186 85.83676 0.89 0.374 0.021611 26634.62
nuk7set1 1.524818 0.206561 3.11 0.002 1.169255 1.988504
ln_ri_t 4.217642 1.597178 3.8 0 2.007836 8.859537
nucsecguar~l 0.102188 0.104661 -2.23 0.026 0.013728 0.760673
Democ 1.046478 0.091464 0.52 0.603 0.881726 1.242014
nucass_full 0.689604 1.126562 -0.23 0.82 0.028057 16.94938
npt_rati 0.114246 0.107881 -2.3 0.022 0.01795 0.727147
Majpow 44.78558 41.44155 4.11 0 7.302875 274.6519
Regpowt 1.615871 1.725996 0.45 0.653 0.199156 13.11051
npt_eff 1.008309 0.011947 0.7 0.485 0.985163 1.031998

/ln_p 0.621608 0.195454 3.18 0.001 0.238526 1.00469

P 1.86192 0.363919 1.269377 2.731062
1/p 0.53708 0.104974 0.366158 0.787788

Note: Since the nucriv_nuk7set1 interaction coefficient is not statistically 
significant for acquire, results are not reported here (the p-value is 0.688, so 
not even close to significance).
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TABLE 6B: INTERACTION COEFFICIENTS (SUPERPOWER DEPENDENCY)

EXPLORE Robust

_t
Haz. 
Ratio Std. Err. z P>z

[95% 
Conf. Interval]

nucriv_s2u~w 1.56E-13 7.39E-13 -6.23 0 1.47E-17 1.66E-09
s2uninew 0.157304 0.309731 -0.94 0.348 0.003317 7.460276
Nucriv 6.89E+09 2.64E+10 5.91 0 3762997 1.26E+13
new_econ 8919.69 463081.3 0.18 0.861 5.74E-41 1.39E+48
nuk7set1 1.879865 0.269671 4.4 0 1.419123 2.490196
ln_ri_t 1.130283 0.588242 0.24 0.814 0.407559 3.134616
nucsecguar~l 0.255953 0.15222 -2.29 0.022 0.079787 0.82108
Democ 0.890897 0.08017 -1.28 0.199 0.746844 1.062735
nucass_full 258.7589 241.3458 5.96 0 41.58868 1609.962
npt_rati 0.2026 0.167233 -1.93 0.053 0.040182 1.021523
Regpowt 4.911029 3.234479 2.42 0.016 1.350698 17.85611
npt_eff 1.00174 0.009392 0.19 0.853 0.9835 1.020319

/ln_p -0.61636 0.693315 -0.89 0.374 -1.97523 0.742512

P 0.539906 0.374325 0.138729 2.101206
1/p 1.852175 1.284141 0.475917 7.208299

PURSUE Robust

_t
Haz. 
Ratio Std. Err. z P>z

[95% 
Conf. Interval]

nucriv_s2u~w
1.40E-

120
6.70E-

119 -5.84 0
8.50E-

161 2.32E-80
s2uninew 5.50135 14.05965 0.67 0.505 0.036735 823.8769
nucriv 1.70E+69 4.59E+70 5.91 0 1.87E+46 1.55E+92
new_econ 7.55E-18 3.01E-16 -0.99 0.323 8.85E-52 6.44E+16
nuk7set1 1.580032 0.260438 2.78 0.006 1.14383 2.18258
ln_ri_t 4.460457 2.537979 2.63 0.009 1.462344 13.60533
nucsecguar~l 0.186751 0.151683 -2.07 0.039 0.03801 0.917543
democ 1.03809 0.135247 0.29 0.774 0.804149 1.340088
nucass_full 4.429131 7.881199 0.84 0.403 0.135422 144.8596
npt_rati 0.081671 0.121323 -1.69 0.092 0.004442 1.501532
majpow 209.4786 410.4105 2.73 0.006 4.502621 9745.719
regpowt 2.243296 3.493694 0.52 0.604 0.105982 47.48343
npt_eff 1.010428 0.017851 0.59 0.557 0.976039 1.046028

/ln_p 0.294497 0.399304 0.74 0.461 -0.48813 1.077119

p 1.34245 0.536046 0.613776 2.936207
1/p 0.744907 0.297444 0.340575 1.629259
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ACQUIRE Robust

_t
Haz. 
Ratio Std. Err. z P>z

[95% 
Conf. Interval]

nucriv_s2u~w 6.80E-08 6.42E-07 -1.75 0.08 6.24E-16 7.401632
s2uninew 3.49E+07 5.56E+08 1.09 0.275 9.79E-07 1.24E+21
nucriv 1622310 1.39E+07 1.67 0.094 0.085572 3.08E+13
new_econ 5.45E+32 1.59E+34 2.58 0.01 7.99E+07 3.71E+57
nuk7set1 0.982007 3.231927 -0.01 0.996 0.001551 621.6446
ln_ri_t 48.88278 172.5289 1.1 0.27 0.048405 49365.37
nucsecguar~l 2.88E-07 5.73E-06 -0.76 0.45 3.20E-24 2.59E+10
democ 2.176753 4.313997 0.39 0.695 0.044757 105.8675
nucass_full 8618.146 126552.5 0.62 0.537 2.73E-09 2.72E+16
npt_rati 1.31E-25 7.00E-24 -1.07 0.283 5.25E-71 3.27E+20
majpow 3.63E+12 1.63E+14 0.64 0.52 2.06E-26 6.41E+50
regpowt 356.0369 802.9563 2.61 0.009 4.283637 29592.2
npt_eff 0.852975 0.146569 -0.93 0.355 0.609078 1.194539

/ln_p 3.291715 1.505894 2.19 0.029 0.340217 6.243214

p 26.88894 40.4919 1.405252 514.5093
1/p 0.03719 0.056004 0.001944 0.711616

TABLE 6C: INTERACTION COEFFICIENTS (SECURITY GUARANTEES)

EXPLORE Robust

_t
Haz. 
Ratio Std. Err. z P>z

[95% 
Conf. Interval]

nucriv_nuc~l 11.43113 14.65647 1.9 0.057 0.926226 141.0786
nucriv 1.106769 0.926981 0.12 0.904 0.214352 5.714603
new_econ 1.85E+09 1.89E+10 2.09 0.036 3.886038 8.84E+17
nuk7set1 1.659582 0.187929 4.47 0 1.329261 2.071989
ln_ri_t 1.4967 0.393804 1.53 0.125 0.893658 2.506677
nucsecguar~l 0.237186 0.131891 -2.59 0.01 0.079756 0.705364
democ 1.013297 0.058825 0.23 0.82 0.90432 1.135406
nucass_full 255.0072 196.1361 7.2 0 56.47547 1151.45
npt_rati 0.14981 0.134334 -2.12 0.034 0.025839 0.868583
majpow 2.832977 2.916308 1.01 0.312 0.376707 21.30504
regpowt 2.733127 1.639702 1.68 0.094 0.843321 8.857815
npt_eff 0.995833 0.008571 -0.49 0.628 0.979175 1.012774

/ln_p 0.186614 0.214385 0.87 0.384 -0.23357 0.606802

p 1.205162 0.258369 0.7917 1.834555
1/p 0.829764 0.177889 0.545091 1.263105

PURSUE Robust

_t
Haz. 
Ratio Std. Err. z P>z

[95% 
Conf. Interval]
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nucriv_nuc~l 3.90E-07 5.67E-07 -10.16 0 2.26E-08 6.73E-06
nucriv 0.432998 0.556848 -0.65 0.515 0.034819 5.384629
new_econ 197.0377 385.2896 2.7 0.007 4.266786 9099.088
nuk7set1 1.562203 0.214229 3.25 0.001 1.194015 2.043924
ln_ri_t 4.076365 1.49606 3.83 0 1.985523 8.368954
nucsecguar~l 0.186752 0.138038 -2.27 0.023 0.043863 0.795116
democ 1.069174 0.089267 0.8 0.423 0.907779 1.259264
nucass_full 1.277926 1.797324 0.17 0.862 0.08116 20.12184
npt_rati 0.093872 0.093454 -2.38 0.017 0.013339 0.660616
majpow 14.55371 13.53796 2.88 0.004 2.350605 90.10886
regpowt 1.527067 1.630984 0.4 0.692 0.188249 12.38751
npt_eff 1.009306 0.011171 0.84 0.403 0.987646 1.031441

/ln_p 0.468408 0.187362 2.5 0.012 0.101185 0.835631

p 1.597449 0.299302 1.106481 2.306269
1/p 0.625998 0.117288 0.433601 0.903766

ACQUIRE Robust

_t
Haz. 
Ratio Std. Err. z P>z

[95% 
Conf. Interval]

nucriv_nuc~l 3.15E-09 7.37E-09 -8.36 0 3.21E-11 3.10E-07
nucriv 0.28163 0.552991 -0.65 0.519 0.006002 13.21442
new_econ 10682.87 30112.71 3.29 0.001 42.59247 2679432
nuk7set1 1.87688 0.696614 1.7 0.09 0.906794 3.884763
ln_ri_t 7.166666 6.150524 2.29 0.022 1.332923 38.53268
nucsecguar~l 0.20291 0.30215 -1.07 0.284 0.01096 3.756781
democ 1.30715 0.279013 1.25 0.21 0.860272 1.986166
nucass_full 0.755029 0.817367 -0.26 0.795 0.090466 6.301499
npt_rati 5.12E-10 1.77E-09 -6.18 0 5.82E-13 4.50E-07
majpow 309.5171 701.5864 2.53 0.011 3.64129 26309.59
regpowt 12.2002 10.62851 2.87 0.004 2.212185 67.2841
npt_eff 1.001315 0.019441 0.07 0.946 0.963927 1.040153

/ln_p 1.510447 0.548496 2.75 0.006 0.435415 2.585479

p 4.528755 2.484003 1.545604 13.26965
1/p 0.220811 0.121114 0.07536 0.646996
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APPENDIX A: WHEN DID (AND DIDN’T) STATES PROLIFERATE?

1. Introduction

In this section, I outline the coding decisions other authors have made, including citing 

the sources they utilized for these, and then offer my own coding decisions and compare 

these with others’ choices. The logic of discussing these at length below is that analytic 

conclusions may be sensitive to coding choices but that there is little consensus in the 

literature about the “correct” codings. For most quantitative work, the universe of cases 

that comprise the dependent variable is too large to allow each to be discussed in the 

context of articles. But this is not the case in the nuclear weapons proliferation domain, in 

which only about thirty countries appear to have engaged in some degree of nuclear 

weapons proliferation behavior. There is already a precedent for sharing coding 

appendices, along with do-files that allow replication of the statistical analysis conducted, 

but these unpublished documents vary in the amount of detail they include, and none 

reach the level of transparency I am aiming for in this appendix.

I have four core motivations for the maximal transparency of the coding 

discussion that follows. First, I want to illuminate some of the key assumptions 

underpinning the conclusions reached in quantitative analysis of nuclear proliferation and 

the degree to which those conclusions depend on certain coding choices. Second, I want 

to facilitate peer review, to make my own work and that of others who may find it useful 

as robust as possible. Third, I hope to move quantitative proliferation scholarship as a 

whole closer toward consensus about how individual cases should be coded, or at least 

toward a clearer understanding of what the disputed cases are, on what basis they are 

disputed, and what substantive differences scholars have. Fourth and finally, I hope this 
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section can be a useful reference work for both quantitatively and qualitatively oriented 

analysts of proliferation; I am aware of no other published attempt to map the 

proliferation behavior of all states throughout the nuclear age.

I review and evaluate the coding choices of four significant research projects. 

First, I discuss the choices made by Sonali Singh and Christopher Way in their article 

“The Correlates of Nuclear Proliferation: A Quantitative Test,” published in the Journal 

of Conflict Resolution in December 2004.446 I regard this as the best extant quantitative 

analysis of the causes of proliferation, although less because of the authors’ coding 

choices, with which I have a number of differences, outlined below, and more because of 

their modeling choices, discussed in a subsequent section. Second, I discuss the choices 

made by Dong-Joon Jo and Erik Gartzke in “Determinants of Nuclear Weapons 

Proliferation,” also published in the Journal of Conflict Resolution in February 2007.447

In some respects this is a more sophisticated treatment than Singh and Way’s, but it has 

some significant shortcomings. Third, I discuss coding choices made by Stephen M. 

Meyer in The Dynamics of Nuclear Proliferation, published in 1984.448 This is a rich and 

nuanced scholarly work, but the quantitative analysis it contains is quite rudimentary by 

present-day standards, particularly in the very modest efforts made to control for

potentially confounding variables.449 Finally, I discuss the coding choices made by 

Harald Mueller and Andreas Schmidt in their paper “The Little-Known Story of De-

                                                
446 Sonali Singh and Christopher R. Way, “The Correlates of Nuclear Proliferation: A Quantitative Test” 
Journal of Conflict Resolution Volume 48, Number 6 (December 2004), pp. 859-885.
447 Jo and Gartzke (2007).
448 Meyer (1984).
449 Further, unfortunately Meyer does not document the sources he used to make his coding decisions.
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Proliferation: Why States Give Up Nuclear Weapon Activities.”450 Mueller and Schmidt 

offer some useful critiques of both the Singh and Way and Jo and Gartzke articles, 

particularly on coding issue, although their own quantitative analysis consists of 

extremely simple correlational analyses, with no effort to control for other potentially 

confounding factors.451

                                                
450 Harald Mueller and Andreas Schmidt, “The Little Known Story of De-Proliferation: Why States Give 
Up Nuclear Weapon Activities,” draft article, to be published in William Potter (ed.), Forecasting 
Proliferation, forthcoming fall 2009.
451 Like Meyer, Mueller and Schmidt do not document the sources they used to make their coding 
decisions; their bibliography lists many relevant works, but it is unclear on the basis of which works and 
which portions of which works the authors made their coding decisions.
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2. Coding decisions and rationales

See Table 1 and subsequent discussion of each individual coding decision.

TABLE 1: PROLIFERATION BEHAVIOR OVER TIME

Country Explore Pursue Acquire

United States 1939- 1942- 1945-

Russia 1942- 1943- 1949-

United Kingdom 1940- 1941- 1952-

France 1945- 1954- 1960-

China 1956- 1956- 1964-

Israel 1949- 1955- 1967-

South Africa 1969-91 1974-91 1979-91

Pakistan 1972- 1972- 1987-

India 1948- 1964-66, 72-75, 80- 1987-

Korea, North 1962- 1980- 2006-

Yugoslavia 1949-62, 74-87 1953-62, 82-87

Brazil 1966-90 1975-90

Korea, South 1970-75 1970-75

Libya 1970-2003 1970-2003

Iran 1974-79, 84- 1989-

Iraq 1976-91 1976-91

Germany 1939-45

Germany, West 1957-58

Japan 1941-45, 67-70

Sweden 1945-70

Switzerland 1945-69

Norway 1947-62

Egypt 1955-80

Italy 1955-58

Australia 1956-73

Indonesia 1964-67

Taiwan 1967-76, 87-88

Argentina 1978-90

Romania 1978-89

Algeria 1983-91

Note: Coding appendix (42 pp.) available on request. Coding based on multiple, high-
quality secondary sources for every case listed above, and a number of others deemed as 
not meriting inclusion on the basis of those sources.
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United States: Since Singh and Way begin their analysis in 1945, the United States is 

never coded as exploring or pursuing nuclear weapons but instead simply acquires them 

in that year.452 The authors do not discuss why they chose 1945, but it appears plausible 

that they felt that until the United States demonstrated that nuclear weapons were in fact 

feasible by testing a nuclear explosive device for the first time in 1945, the character of 

the proliferation environment was very different and therefore 1945 is the most 

appropriate starting point for the nuclear age. Gartzke and Jo code the United States as

pursuing in 1942 and acquiring in 1945.453 Meyer similarly codes pursuit as 1942, while 

Mueller chooses 1945, perhaps for the same reasons as Singh and Way. I code the United 

States as exploring in 1939, when President Roosevelt established the secret Advisory 

Committee on Uranium under National Bureau of Standards Director Lyman J. Briggs to 

explore the possibility of fission nuclear explosives among other issues.454 The committee 

met for the first time on October 21; Roosevelt ordered its establishment after receiving a 

letter from Einstein and Szilard on October 11.455 I code the United States as pursuing in 

1942, when on January 19 President Roosevelt authorized a National Defense Research 

Committee plan involving “forming an engineering group and accelerating physics 

                                                
452 Singh and Way rely on a now-defunct website as their sole source: “Nuclear Files, 1994-2000, Master 
Timeline,” accessed October 10, 2000 at http://www.nuclearfiles.org/chron/40/1940s.html. Their source 
appears to have been updated as “Timeline of the Nuclear Age” NuclearFiles.org, accessed September 17, 
2008 at http://www.nuclearfiles.org/menu/timeline/html_index.htm.
453 Gartzke and Jo rely on K.D. Nichols, The Road to Trinity (New York: William Morrow and Company, 
1987).
454  Richard Rhodes, The Making of the Atomic Bomb (New York: Simon and Schuster, 1986), pp. 314-315. 
Note that Andrew Brown argues, “The only date I would really take issue with is 1939 for the USA. Lyman 
Briggs did nothing for 2 years and then when the MAUD report arrived locked it in his safe and showed it 
to no one. It was Mark Oliphant who came over on a visit and started alerting the Americans to what was 
happening. Then Bush and Conant got involved.” Email to author, October 11, 2009.
455 Rhodes, pp. 313-317.



268

research…[both] aimed at developing a fission weapon.”456 Finally, I code the United 

States as acquiring in 1945, when it conducted the Trinity test, the world’s first nuclear 

fission explosion, on July 16 at Alamogordo, New Mexico.457

Russia (Soviet Union): Since Singh and Way begin their analysis in 1945, Russia 

is never coded as exploring nuclear weapons but instead is coded as pursuing them that 

year and acquiring them in 1949.458 Gartzke and Jo code Russia as pursuing nuclear 

weapons in 1943 and acquiring them in 1949.459 Meyer codes Russia as pursuing in 1942, 

while Mueller chooses 1945. I code Russia as exploring in 1942; late that year, “Stalin 

took the decision to restart nuclear research” that had largely ground to a halt due to the 

war effort against Germany after being informed that both the British and the American 

governments were pursuing nuclear weapons.460 Earlier contacts between scientists and 

government officials had focused on the potential for power generation rather than 

weapons, and even as Soviet scientists began to grasp the potential for nuclear explosives 

in the early 1940s, they repeatedly found themselves unable to stir government officials 

to action.461 I code Russia as pursuing in 1943 when in February “the State Defense 

Committee adopted a special resolution…on the organization of research into the 

utilization of atomic energy…a new laboratory was established in which all nuclear 

research [including, centrally, weapons-related research] would be concentrated.”462 I 

                                                
456 Nichols, p. 34, also cited in Jo and Gartzke (2007).
457 Rhodes, pp. 664-670.
458 Singh and Way rely on R.B. Cochrane, R.S. Norris, and O. Bukharin, Making the Russian Bomb: From 
Stalin to Yeltsin (Boulder: Westview Press, 1995) and Holloway (1996).
459 Jo and Gartzke rely on Holloway, pp. 88-96.
460 Holloway, pp. 82-85.
461 Holloway p. 58-78.
462 Holloway, p. 88.
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code Russia as acquiring in 1949, when on August 29 it conducted its first nuclear test 

explosion.463

United Kingdom: Singh and Way code the United Kingdom as exploring in 1945; 

it is unclear whether they chose this date because their analysis begins in that year or 

because they judged that to be the correct. They further code pursuit in 1947 and 

acquisition in 1952.464 Gartzke and Jo code pursuit as 1941 and acquisition as 1952.465

Meyer codes pursuit as 1942 and again in 1947. Mueller codes 1945, although it is 

unclear whether this is a result of his decision to begin analysis in that year, as per Singh 

and Way above. I code exploration as 1940, when, in the spring of the year, “Confronted 

with the importance of these conclusions [the secret Peierls-Frisch memorandum on the 

potential for an extraordinarily powerful uranium-fueled bomb], the British authorities 

decided to become more involved and entrust the coordination of research to a committee 

under the Ministry of Aircraft Production…known the code name “the Maud 

Committee.””466 I code pursuit as 1941, when on September 3, at a meeting with Prime 

Minister Churchill and the military chiefs of staff, a decision was made to create “an 

independent organization within the DSIR [Department of Scientific and Industrial 

Research] responsible for all atomic matters, both military and civilian. It was given the 

code name “Directorate of Tube Alloys.”467 The independent effort later became part of 

the U.S. Manhattan Project, with independent efforts eventually reinitiated. I code 

                                                
463 Holloway, p. 215.
464 Singh and Way rely on Bruce D. Larkin, Nuclear Designs: Great Britain, France, and China in the 
Global Governance of Nuclear Arms (Transaction Publishers, 1996) and a webpage from the Nuclear Age 
Peace Foundation that as of August 2010 is no longer accessible at the location they cite.
465 Jo and Gartzke rely on Bertrand Goldschmidt, Atomic Rivals (New Brunswick and London: Rutgers 
University Press, 1990), pp. 124-135.
466 Goldschmidt (1990), p. 117.
467 Goldschmidt (1990), p. 129.
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acquisition as 1952, when on October 3 the United Kingdom conducted its first nuclear 

test.468

France: Singh and Way code France as exploring in 1946, pursuing in 1954, and 

acquiring in 1960.469 Gartzke and Jo code pursuit as 1954 and acquisition as 1960. Meyer 

codes pursuit as 1956, Mueller as 1951-55.470 I code exploration as 1945, because on 

October 8 of that year France established an Atomic Energy Commission, with unusual 

administrative autonomy and reporting directly to the prime minister, whose early 

emphasis was on civilian power generation but which was also initially tasked to explore 

military issues.471 In coding pursuit, both Singh and Way and Gartzke and Jo rely on an 

online source that is not longer accessible, with Gartzke and Jo writing that “Prime 

Minister Pierre Mendes-France authorized a nuclear weapons program on December 26, 

1954.” Scheinman suggests the situation was more complex, with the interministerial group 

that met that day failing to reach consensus, as a result of which “no official order was ever 

sent from the office of the Prime Minister to the CEA [but] the CEA proceeded, on the 

basis of the apparent sympathies of the Prime Minister, to carry out its plans for the 

establishment of a military program.”472 I therefore code pursuit as 1954, as do both authors, 

                                                
468 Andrew J. Pierre, Nuclear Politics: The British Experience with an Independent Strategic Force 1939-
1970 (London: Oxford University Press, 1972), p. 85.
469 Singh and Way rely on Larkin (1996) and a webpage no longer available at the URL they cite as of 
August 2010.
470 Gartzke and Jo rely on Carey Sublette, Nuclear Weapons Frequently Asked Questions (version 2.19: 
20), 1999, http://nuclearweaponarchive.org/Nwfaq/Nfaq0.html, updated version accessible as of August 16, 
2010.
471 Lawrence Scheinman, Atomic Energy Policy in France under the Fourth Republic (Princeton: Princeton 
University Press, 1965), pp. 3-19.
472 Scheinman (1965), pp. 112-114.
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but highlight here the possible issues with this coding choice. Finally, I code acquisition as 

1960, when France conducted its first nuclear test on February 13.473

China: Singh and Way code China as exploring in 1955, pursuing in 1955, and 

acquiring in 1964.474  Gartzke and Jo code China as pursuing in 1956 and acquiring in 

1964. Meyer codes China as pursuing in 1957, while Mueller codes China as pursuing 

1951-55. I do not code China as exploring prior to pursuit; that is, I code exploration as 

beginning simultaneously with pursuit in 1956, since a state that is pursuing is also 

exploring, as the concepts are defined here. I find no evidence for Singh and Way’s 1955 

coding of both exploration and pursuit. The Chinese government did provide modest 

support for nuclear research as early as the spring of 1949, but I find no evidence that this 

was oriented toward the exploration of a nuclear weapons option.475 I code pursuit in 

1956, when on January 15 Mao Zedong presided over a Central Secretariat meeting at 

which “The Chairman “cheerfully announced that China would immediately devote 

major efforts to developing atomic energy research” for military purposes.”476 I code 

acquisition as 1964, when China tested conducted its first nuclear test on October 16.477

Israel: Singh and Way code Israel as exploring in 1949, pursuing in 1958, and 

acquiring in 1972.478 Gartzke and Jo code pursuit as 1955 and acquisition as 1966.479

                                                
473 Scheinman (1965), p. 193.
474 Singh and Way rely on Larkin (1996); John Lewis and Xue Litai, China Builds the Bomb (Stanford, CA: 
Stanford University Press, 1988); and a webpage that is no longer accessible as of August 2010.
475 Lewis and Xue, p. 36.
476 Lewis and Xue, pp. 38-39.
477 Lewis and Xue, pp. 186-188.
478 Singh and Way rely on Avner Cohen, “Israel and the Evolution of U.S. Nonproliferation Policy: The 
Critical Decade (1958-1968)” Nonproliferation Review (Winter 1998), accessible August 16, 2010 at 
http://cns.miis.edu/npr/pdfs/cohen52.pdf; R. W. Jones, M. G. McDonough, T. F. Dalton, and G. D.
Koblentz Tracking Nuclear Proliferation: A Guide in Maps and Charts (Washington D.C.: Carnegie 
Endowment for International Peace, 1998); Mitchell Reiss, Without the Bomb: The Politics of Nuclear 
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Meyer codes pursuit as 1968, while Mueller codes it as 1951-55. I code exploration as 

1949, as do Singh and Way. Prime Minister David Ben Gurion appears to have 

promulgated efforts to explore chemical and biological weapons as early as 1947 or 1948. 

Israeli policymakers realized they lacked any meaningful capability to implement their 

nuclear goals at that time, but authorized efforts to begin exploring a nuclear weapons 

option in a concerted way by 1949.480 I code pursuit as 1955, when, “Soon thereafter 

[early 1955] [Israeli Defense Minister] Ben Gurion determined that the time had come for 

Israel to launch a national nuclear energy project, with the objective of developing 

nuclear weapons…in 1955 EMET [Ministry of Defense Research and Planning Division] 

began to recruit…the recruits were told by Ratner [future chief of the bomb project] in 

equivocal language that they were chosen for Israel’s most secret national project—a 

project that would result in the building of an Israeli nuclear device.”481 The program 

apparently took a few years to get off the ground, so one could make a reasonable case 

for coding pursuit as 1957 or 1958, although the coding rubric employed here emphasizes 

the political decision rather than its implementation.482 I code acquisition as 1967, on the 

basis of Avner Cohen’s conclusion that in May of that year, “Israel did something it 

never had done previously. Israeli teams assembled virtually all the components, 

including the handful of nuclear cores it had, into improvised but operational explosive 

devices.”483 This diverges strongly from Singh and Way’s coding of 1972, which appears 

                                                                                                                                                
Non-Proliferation (New York: Columbia University Press, 1988); Spector (1988); and a website no longer 
accessible as of August 2010.
479 Gartzke and Jo rely on Cohen (1998), p. 43.
480 Cohen (1998), pp. 11-27.
481 Cohen (1998), pp. 42-43.
482 Cohen (1998), pp. 19, 23.
483 Cohen (2007).
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unequivocally too late, and less strongly from Gartzke and Jo’s coding of 1966, which 

they chose on the basis that Israel was then judged by the U.S. Central Intelligence 

Agency to be capable of assembling a nuclear weapon in 6-8 weeks.484

India: Singh and Way code India as exploring in 1954, pursuing in 1964, ending 

in 1975, and acquiring in 1974 but dropping back out of that category in 1975; 

subsequently, they code India as exploring in 1975, pursuing in 1980, and acquiring in 

1988.485 Gartzke and Jo code India as pursuing in 1964, which ends in 1966, and again 

pursuing in 1972 and acquiring in 1988.486 Meyer codes pursuit as 1965, ending 1966, 

and again in 1972. Mueller codes pursuit as 1946-1950, strikingly earlier than the others. 

I want to emphasize upfront that coding the Indian case is bedeviled, more so than most 

others, by a lack of more tangible evidence of policymaker intentions and the ambiguity 

inherent in the exploration and later pursuit of a nuclear option, rather than an overt 

weapons capability. I code explore as 1948, similar to Mueller but far earlier than others.

That year, India created an Atomic Energy Commission, intended to conduct “research 

and development of atomic energy in complete secrecy.”487 In legislative debate, Prime 

Minister Jawaharlal Nehru suggested that he did not think it possible to distinguish 

between peaceful and military research on atomic energy, and while emphasizing the 

peaceful motivations of the effort, suggested there were circumstances under which India 

                                                
484 Jo and Gartzke coding appendix, p. 3 and Cohen (1988), p. 232.
485 Singh and Way rely on Jones et al. (1998); Ashok Kapur, Pokhran and Beyond (Oxford: Oxford 
University Press, 2001);  O. Marwah & A. Schulz, Nuclear Proliferation and the Near-Nuclear Countries
(Cambridge: Ballinger Publishing Company, 1975); a webpage inaccessible as of August 2010; Perkovich 
(1999); Reiss (1988); Leonard Spector, Nuclear Proliferation Today (New York: Vintage Books, 1984).
486 Jo and Gartzke rely on Perkovich (1999), pp. 82-112, 166-170, 293.
487 Perkovich, p. 18.



274

might be “compelled as a nation to use it [atomic energy] for other purposes.”488 Further, 

contra the conventional wisdom, Perkovich and Abraham document Nehru’s consistent 

support for a policy of developing a nuclear weapons option for India.489 Singh and 

Way’s coding choice of 1954 appears based on the establishment of the Department of 

Atomic Energy, both expanding and making more autonomous ongoing nuclear research 

efforts. I code pursuit as 1964; late that year, Prime Minister Lal Bahadur Shastri 

authorized efforts by India’s Atomic Energy Commission to pursue the development of 

“nuclear devices” for “peaceful benefits,” as he indicated in a little-noticed paragraph in a 

November 27 speech to India’s Lok Sabha lower house of parliament.490 His successor, 

Prime Minister Indira Gandhi, supported the continuation of these efforts, even hinting on 

May 10, 1966 that the effort might be motivated by more than merely “peaceful 

purposes.”491 I code a return to exploration in 1966, when around June 1, 1966, Vikram 

Sarabhai, the head of the Atomic Energy Commission appointed by Gandhi, halted work 

on nuclear explosives.492 It bears emphasizing that it is unclear whether Prime Minister 

Gandhi was aware of Sarabhai’s initiative, although even if he did not inform her, it is 

hard to imagine pro-nuclear scientists would have been unable to get word to her, so it 

seems safe to assume that she either formally or tacitly assented.493 Further, the effort to 

halt work on nuclear explosives was apparently only partly successful, and Indian 

                                                
488 Perkovich, pp. 18, 20. On another occasion, Nehru articulated similar sentiments, “I know how difficult 
it is for a line to be drawn between scientific work for peace and for war. This great force—atomic 
energy—that has suddenly come about through scientific research may be used for war or may be used for 
peace. We cannot neglect it because it may be used for war…we shall develop it, I hope, in co-operation 
with the rest of the world and for peaceful purposes.” Abraham (1998), p. 47.
489 Perkovich, pp. 14-15, 20, 34-35. Abraham makes similar points; see pp. 49, 51, 59.
490 Perkovich, pp. 82-83.
491 Perkovich, p. 119.
492 Perkovich, pp. 122-125.
493 Perkovich, p. 122-125.



275

scientists appear to have continued some relevant research in the interim.494 I code this as 

exploration rather than pursuit because I judge that to have been the intention of Indian 

policymakers and because the activity falls well short of a concerted effort to acquire 

nuclear weapons or a nuclear option. I code a return to pursuit in 1972, when on 

September 7 Prime Minister Gandhi apparently authorized work on the “fabrication of a 

device for a peaceful nuclear explosion.”495 It bears emphasizing that there is some 

uncertainty about precisely when this authorization occurred, with some sources 

suggesting it may have taken place in 1971.496 I do not code acquisition as 1974, when on 

May 18 India conducted its first nuclear test; I find no evidence that India acquired a 

deliverable nuclear weapons capability at this time.497 I code a return to exploration in

1975. As Perkovich writes, “…Indira Gandhi evinced no interest in furthering India’s 

nuclear weapon potential. As [nuclear scientist] Raja Ramanna put it in a 1996 interview, 

“Once [Pokhran] was done, Mrs. Gandhi said, ‘No more. That’s it.’” [Nuclear scientist] 

Homi Sethna confirmed this: “We said to Mrs. Gandhi, ‘Do you want another one?’ She 

said, ‘I’ll let you know.’ She never let us know, so we stopped.””498 Although direct work 

on nuclear explosives was halted, the establishment did apparently continue relevant 

exploratory work.499 I code a return to pursuit in 1980, based on circumstantial but strong 

evidence that Indian policymakers had decided to reinvigorate their nuclear program. It 

bears emphasizing that in the subsequent decade they declined to authorize further testing 

                                                
494 Perkovich, p. 122-125, 171.
495 Perkovich, p. 171-2
496 Perkovich, pp. 171-172.
497 Perkovich, p. 178.
498 Perkovich, p. 192.
499 Perkovich, p. 242.
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or overt weaponization, instead pursuing a “nuclear option strategy,” considerably 

complicating coding.500 A credible journalistic account suggests that “from the end of 

1980 onwards, work on the development of components needed for another nuclear 

device was once again stepped up at the BARC [Bhabha Atomic Research Centre].”501

This is reinforced by other subsequent developments. The pro-nuclear Raja Ramanna 

resumed his post as director of the BARC in January 1981, positioning him to push 

forward efforts “to design a smaller, more efficient nuclear explosive device.”502 In 

February, excavations apparently began for another nuclear test site.503 In 1983 India 

launched a “comprehensive effort to produce ballistic missiles,” albeit with potential non-

nuclear application in space launch and delivering non-nuclear payloads.504 Prime 

Minister Gandhi also briefly authorized another nuclear test in late 1982 or early 1983, 

but quickly changed her mind.505 After Indira Gandhi was assassinated in 1984, her son 

Rajiv Gandhi served as prime minister until 1989, consistently declining to authorize 

further testing or acquisition of an overt nuclear weapons capability, but displaying 

“acquiescence in, if not encouragement of, the ongoing expansion of nuclear weapons 

capabilities.”506 As the above discussion suggests, one could make a plausible case that 

pursuit should be coded one or more years later. I code acquisition as 1987. Prime 

Minister Gandhi publicly stated in March 1987 that India had not built nuclear weapons 

                                                
500 Perkovich, pp. 226-292, 3.
501 Yogi Aggarwal, “India Makes Another Bomb” Sunday Observer August 31, 1981, reprinted in U.S. 
Consul (Bombay) to Secretary of State, Cable No. 3265, September 1981, in FOIA files, India, National 
Security Archive, Washington, DC, cited in Perkovich, p. 228.
502 Perkovich, p. 228.
503 Perkovich, pp. 227-228.
504 Perkovich, pp. 244-249.
505 Perkovich, pp. 242-244.
506 Perkovich, p. 287, see also 261-292.
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but that “if we decided to become a nuclear power, it would take a few weeks or a few 

months.”507 Other sources suggest the date should be slightly later; for example, 

Perkovich writes, “Between 1988 and 1990, according to one source [key former official 

K. Subrahmanyam], [India] readied at least two dozen nuclear weapons for quick 

assembly and potential dispersal to airbases for delivery by aircraft for retaliatory attacks 

against Pakistan.”508

South Africa: Singh and Way code South Africa as exploring in 1969, pursuing in 

1974, acquiring in 1979, and returning to no activity status in 1994.509 Gartzke and Jo 

code pursuit as 1971, acquisition as 1979, and returning to no activity in 1991.510 Meyer 

codes pursuit as 1975, while Mueller codes it as 1971-75 and South Africa giving up its 

weapons in 1991-1995. I code exploration as 1969, when “the AEB established an 

internal committee to investigate the economic and technical aspects of using PNEs 

[peaceful nuclear explosives] in mining” and government officials decided to build a 

secret pilot scale uranium enrichment plant.511 South Africa’s program appears to have 

begun as a “peaceful” effort, shifting to a strategic nuclear deterrent-focused effort in the 
                                                
507 Hagerty (1998), p. 121.
508 Perkovich, p. 293. Prime Minister Gandhi publicly stated in March 1987 that India had not built nuclear 
weapons but that “if we decided to become a nuclear power, it would take a few weeks or a few months.”
Hagerty, p. 121.
509 Singh and Way rely on David Albright, “South Africa and the Affordable Bomb” Bulletin of the Atomic 
Scientists (1994) Number 50, pp. 37-47; R. Horton, “Out Of (South) Africa: Pretoria’s Nuclear Weapons 
Experience” US Air Force Institute for National Security Studies Occasional Paper No. 27, August 1999, 
accessible August 16, 2010 at www.nyu.edu/globalbeat/nuclear/Horton0899.html; Darryl Howlett and John 
Simpson “Nuclearisation and Denuclearisation in South Africa” Survival (1993) Number 35, pp. 154-173; 
Jones et al. (1998); Frank V. Papian, “South Africa’s Nuclear Weapon Program: Lessons for U.S. 
Nonproliferation Policy” The Nonproliferation Review (Fall 1995), pp. 1-19; Reiss (1988); Mitchell Reiss, 
Bridled Ambition (Washington, D.C.: Woodrow Wilson Center Press, 1995); Russian Federation Foreign 
Intelligence Service “The Nuclear Potential of Individual Countries” (1995) accessible as of August 2010 
at http://www.fas.org/irp/threat/svr_nuke.htm; Spector (1998); R. W. Walters, South Africa and the Bomb: 
Responsibility and Deterrence (Lexington: D.C. Heath and Company, 1987); and two websites that as of 
August 2010 are no longer accessible.
510 Gartzke and Jo rely on Albright (1994).
511 Albright, pp. 40-41.
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mid-1970s as the country’s perceived security situation deteriorated, but I code any 

nuclear explosive device as a de facto weapon and hence any effort to develop one as a 

weapons program.512 I code pursuit as 1974, when “Prime Minister John Vorster 

approved the development of a limited nuclear explosive capability…”513 Gartzke and Jo 

code this as 1971, when the minister of mines authorized research and development 

work, but the resulting work consisted entirely of literature reviews and theoretical 

studies, not sufficient to merit coding as full pursuit of nuclear weapons, though certainly 

qualifying as very vigorous exploration of them.514 Note that while De Klerk and De 

Villiers both date decision to develop limited nuclear deterrent to 1974, Stumpf dates it to 

1977, some Armscor officials to 1978. I code acquisition as 1979, when South Africa 

assembled its first complete nuclear explosive device, although not one that was readily 

deliverable. (Albright 42) Finally, I code South Africa as returning to no activity in 1991. 

Albright writes, “On February 26, 1990, de Klerk issued written instructions to terminate 

the nuclear weapons program and dismantle all existing nuclear weapons…Dismantling 

started in July 1990. By September 6, 1991, all of the HEU had been removed from the 

weapons, melted down, and sent back to the AEC for storage.”515 Singh and Way’s 

considerable later coding appears to be based on the complete destruction of all 

components of the weapons, which extended into 1994.516

                                                
512 Albright, pp. 42-43.
513 Albright, p. 41.
514 Albright, p. 41.
515 Albright, p. 46.
516 Albright, p. 47.
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Pakistan: Singh and Way code Pakistan as exploring in 1972, pursuing in 1972, 

and acquiring in 1990.517 Gartzke and Jo code pursuit as pursuit as 1972 and acquisition 

as 1987.518 Meyer does not code Pakistan as pursuing, while Mueller codes 1961-65. 

Unlike in the Indian case, I find no evidence that Pakistan’s efforts to launch atomic 

energy research in the early 1950s had a dual-use motivation.519 The same holds in later 

years as Pakistan expanded its civilian nuclear effort, and despite persistent, vocal 

advocacy for nuclear weapons from foreign minister and later opposition leader Zulfikar 

Ali Bhutto.520 I code Pakistan as both exploring and pursuing in 1972, when in January of 

that year, one month after Pakistan’s overwhelming conventional military defeat by 

India, newly elected President and later Prime Minister Bhutto authorized a program to 

acquire nuclear weapons.521 I code acquisition as 1987; former U.S. Central Intelligence 

Agency official Richard J. Kerr recalled for journalist Seymour Hersh that the U.S. 

government had an “intelligence basis” for not certifying Pakistan as nuclear weapon-free 

“from 1987 on.”522 Like India, one could make a plausible case for coding this one or a 

several years later.

                                                
517 Singh and Way rely on Jones et al. (1998); Federation of American Scientists, “Pakistan Nuclear 
Weapons: A Brief History of Pakistan's Nuclear Program” (2000), accessible August 16, 2010 at 
http://www.fas.org/nuke/guide/pakistan/nuke/index.html; Russian Federation Foreign Intelligence Service 
(1995); Spector (1988); and a website no longer accessible as of August 2010.
518 Jo and Gartzke rely on Weissman and Krosney (1981).
519 See, for example, Kapur (1987) pp. 34-38, 46-49, 54. Kapur makes just this point in contrasting the 
Indian and Pakistani efforts, noting that “As early as 1946, before India’s independence, Nehru recognized 
the possibility and even the necessity of using nuclear energy for defence purposes even though he clearly 
rejected this as the preferred Indian policy at the time” (p. 44).
520 Kapur (1987), p. 55-56, 74, 77-87.
521 Kapur (1987), p. 137, 141, 145-6. See also Perkovich, p. 194, Weissman and Krosney, pp. 43-46, and 
P.L. Bhola, Pakistan’s Nuclear Policy (New Delhi: Sterling Publishers Private Limited, 1993), p. 57.
522 Seymour M. Hersh, “On the Nuclear Edge” New Yorker March 29, 1993, p. 60, cited in Hagerty, p. 126.
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Germany: Singh and Way do not code Germany as engaging in any level of 

nuclear weapons-related activity, apparently because they choose to begin their analysis 

in 1945. Gartzke and Jo code Germany as pursuing in 1941, ending in 1946. Meyer codes 

Germany as pursuing in 1940, Mueller codes it as pursuing in 1956-60 and ending in 

1966-70, perhaps neglecting earlier German nuclear weapons activity for the same reason 

Singh and Way do. I code exploration as 1939, when two uranium research programs 

were initiated, one under the auspices of the Reich Research Council, the other the Army 

Ordnance department, although bureaucratic chains of responsibility over the programs 

would shift in subsequent years.523 I code Germany dropping back down to no activity 

status in 1945, when it lost World War II. I do not code Germany as advancing to pursuit 

during World War II; for various reasons, the program was never highly prioritized, 

despite mistaken perceptions on the other side of the Atlantic. It appears that early on, 

Germany’s military successes suggested to its leaders that new weapons would not be 

needed; later, once a weapon that might stem or overturn the tide that had shifted against 

Germany would have been welcomed, scientists suggested weapons were too distant a 

prospect; finally, in the final stages of World War II Germany resources were prioritized 

for the conventional war effort rather than a crash bomb program.524 Jo and Gartzke’s 

coding of pursuit in 1941 is based on their contention that “The German Army Weapons 

Research Office issued a patent to make “nuclear reactor-bombs” in 1941.”525 Their source 

for this contention indicates that the text of the patent is lost, while the title of the patent 
                                                
523 David Irving, The German Atomic Bomb: The History of Nuclear Research in Nazi Germany (New 
York: Simon and Schuster, 1967) pp. 36-37; Wolfgang Krieger, The Germans and the Nuclear Question
Fifth Alois Mertes Memorial Lecture (Washington: German Historical Institute, 1995), p. 12; Mark 
Walker, German National Socialism and the Quest for Nuclear Power, 1939-1949 (Cambridge: Cambridge 
University Press, 1989), pp. 17-18.
524 Krieger, p. 12; Walker, p. 42, 44-45.
525 Jo and Gartzke, coding appendix, p. 5.



281

refers only to the generation of energy through the fission of uranium or related heavy 

elements.526 Further, there is no evidence to suggest an invigoration of the tepid German 

weapons program at this time. I code Germany as again exploring in 1957, when German 

Defense Minister Franz Josef Strauss, with the support of Chancellor Konrad Adenauer, 

negotiated a secret agreement to jointly develop nuclear weapons on French soil, in 

cooperation with France and Italy.527 I code a return to no activity in 1958, when Charles de 

Gaulle assumed the presidency of France and halted implementation of the agreement; the 

German government expressed its displeasure by cancelling a planned purchase of French 

Mirage III fighter aircraft.528 There is a case to be made for coding the end of exploration as 

late as 1964; apparently senior German defense officials were still contemplating nuclear 

weapons in 1960, and de Gaulle in 1964 made what some senior German officials 

interpreted as a veiled offer to reestablish cooperation, which Germany chose not to act on, 

but the balance of the evidence favors 1958.529 Further, I code this episode as exploration 

rather than pursuit because there is no evidence of any German activity toward the actual 

production of weapons, beyond the organization of a delegation of German scientists and 

military officers to visit the French uranium enrichment site, itself never carried out due to 

the halting of cooperation.530

Japan: Singh and Way do not code Japan as engaging in any level of nuclear-

weapon activity, apparently because they choose to begin their analysis in 1945. Jo and 

                                                
526 Paul Lawrence Rose, Heisenberg and the Nazi Atomic Bomb Project (Berkeley: University of California 
Press, 1998), pp. 146-154.
527 Strauss (1989), pp. 313-315.
528 Strauss p. 316.
529 Strauss p. 319.
530 Strauss p. 316.
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Gartzke code Japan as pursuing in 1943, ending in 1946.531 Meyer codes Japan as

pursuing in 1941, while Mueller codes it as engaging in weapon activities in 1966-70, 

ending 1971-75, perhaps ignoring earlier activity for the same reasons Singh and Way do. 

I code Japan as exploring in 1941, when both the Japanese Imperial Army Air Force and 

Navy authorized research toward the development of an atomic bomb.532 The previous 

year, the director of the army’s Aviation Technology Research Institute had 

commissioned a report from an aide on the issue, but I judge this as insufficient to meet 

the exploration threshold.533 I code Japan returning to no activity in 1945, when it lost 

World War II. I do not code Japan as advancing to pursuit, finding no evidence that 

policymakers signed off on a full-scale weapons development effort, apparently in large

part because scientists were pessimistic about the near-term prospects of such an effort.534

Note that in labeling Japanese efforts as full-blown pursuit, Jo and Gartzke’s main source 

is a sensationalistic, undocumented, journalistic volume that begins by chronicling the 

little-known August 10, 1945 Japanese atmospheric nuclear test from a robotic ship and 

ends by noting the alleged “continuing cover-up of part of the secret history of World 

War II.”535 I am uncertain to what Mueller’s late 1960s-early 1970s coding of nuclear 

weapons activity refers. I code Japan as again exploring in 1967, ending 1970. In 1967, 

Japanese Prime Minister Eisaku Sato’s Cabinet Information Research Office 

commissioned a secret report from four non-government academics, including one 

nuclear chemist and three political scientists, assessing the costs and benefits of possible 

                                                
531 Jo and Gartzke rely on Rhodes (1986) p. 327, 346 and Wilcox (1995).
532 Rhodes, pp. 346, 457-9, 580-2, 612.
533 Rhodes, pp. 327, 346.
534 Rhodes, pp. 457-459, 580-582.
535 Wilcox, pp. 15-16, 213.
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Japanese acquisition of nuclear weapons, particularly in the context of China’s recent 

proliferation.536 The group completed its work in early 1970.

Sweden: Singh and Way code Sweden as exploring in 1954, dropping back to no 

activity in 1970.537 Jo and Gartzke code pursuit as 1946, ending 1970 [or 1969, check!]. 

Meyer does not code any activity for Sweden, while Mueller codes activity beginning 

1946-50 and ending 1966-70. I code exploration as 1945, when the National Defense 

Research Institute was established “to consolidate and coordinate military research [on a] 

domestic nuclear weapon production capability.”538 Although Sweden developed a 

nuclear weapons option, policymakers also made a clear decision not to move toward the 

production of actual nuclear weapons.539 Sweden terminated its program in 1970, when it 

acceded to the Nuclear Non-Proliferation Treaty.540

Yugoslavia: Singh and Way code Yugoslavia as exploring in 1954, returning to no 

activity in 1966, and exploring for a second time in 1974.541 Jo and Gartzke code as 

pursuing in 1953, ending 1964, and again pursuing in 1982, ending in 1988. Meyer does 

                                                
536 Kase (2001), pp. 55-68. It bears emphasizing that the report’s primary purpose was apparently to deflect 
arguments for proliferation from conservative elements, but at the same time, took place in the context of a 
debate within Japan that included efforts by the prime minister to undercut the taboo against proliferation 
among the Japanese population and to float the idea of possible Japanese proliferation at some time in 
future (see Kase, pp. 57, 59).
537 Singh and Way rely on Wilhelm Agrell, “The Bomb That Never Was: The Rise and Fall of the Swedish 
Nuclear Weapons Programme” in Nils Peter Gleditsch and Olav Njolstad (eds.) Arms Races: Technological 
and Political Dynamics (Newbury Park: Sage, 1990); Reiss (1998); and a website that as of August 2010 is 
no longer accessible.
538 Paul M. Cole, “Atomic Bombast: Nuclear Weapon Decisionmaking in Sweden, 1945-1972” Occasional 
Paper No. 26 (Washington: Henry L. Stimson Center, 1996), p. 10, accessed September 23, 2008 at 
http://www.stimson.org/wmd/pdf/cole.pdf.
539 Cole, pp. 15, 20; T.V. Paul (2000) pp. 85-89.
540 Cole, pp. 2, 10, 30; United Nations Office for Disarmament Affairs, “Status of Multilateral Arms 
Regulation and Disarmament Agreements” undated, accessed September 23, 2008 at 
http://disarmament.un.org/TreatyStatus.nsf/952a13b8945f4b07852568770078d9c2/31b2df31fa0f91af85256
88f006d26b2?OpenDocument.
541 Singh and Way’s coding appendix does not list sources for Yugoslavia.
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not code nuclear weapons activity, while Mueller codes activity beginning in 1951-55 

and ending in 1986-90. I code exploration in 1949, when, according to a key scientist 

who would later become the director of the important Vinca Institute of Nuclear 

Sciences, “the government of Josip Broz Tito decided to develop the capability to build 

nuclear weapons.”542 This conclusion is bolstered by the fact that in 1950, a close 

collaborator of Tito’s indicated the purpose of the program was to develop nuclear 

weapons.543 I code pursuit in 1953, when an internal memorandum for the top political 

leadership indicated the program’s purpose was the development of both weapons and 

civilian power.544 This interpretation is bolstered by a 1954 U.S. diplomatic communiqué 

that judged Yugoslavia had commenced a nuclear weapons program.545 I code a return to 

no activity in 1962, when William Potter, the scholar most knowledgeable about the 

program, judges Tito to have “deactivated” it, although he does not provide concrete 

evidence for this assertion.546 I code a return to exploration in 1974, when in two 

meetings with Tito key nuclear officials were told they would be pursuing nuclear 

weapons. Since “relatively few resources were invested in weapons research and 

development during [1975-1981],” I code this as exploration rather than pursuit.547 I code 

a return to pursuit in 1982, when “the newly appointed secretary of defense began to 

forcefully promote the weapons program,” including “a dedicated nuclear weapons effort 

                                                
542 William C. Potter, Djuro Miljanic, and Ivo Slaus, “Tito’s Nuclear Legacy” Bulletin of the Atomic 
Scientists Volume 56, Number 2 (March/April 2000), p. 64.
543 Potter et al. (2000) p. 64.
544 Potter et al. (2000) p. 64.
545 Potter et al. (2000) p. 64.
546 Potter et al. (2000) p. 65.
547 Potter et al. (2000) p. 66.
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known as Project A.”548 Note, however, that Potter concludes that “the Yugoslav 

weapons program was never characterized by a sense of urgency.”549 I code a return to no 

activity in 1987, when at a meeting a key official was informed that the president had 

decided to terminate the program.550

Taiwan: Singh and Way code Taiwan exploring in 1967, ending 1978, and again 

exploring in 1987.551 Jo and Gartzke code pursuit in 1967, ending in 1977; they do not 

code a second pursuit.552 Meyer chooses not to code nuclear weapons activity, instead 

interpreting Taiwan’s activity as merely advancing a nuclear option, although he notes 

that one could make a reasonable case that Taiwan pursued from 1975 until 1977 or 

1978.553 Mueller codes nuclear weapon activities beginning 1966-70 and ending 1986-90. 

I code exploration beginning 1967. In that year, according to Chiang Kai-shek’s science 

advisor, “the defense ministry floated a $140-million proposal for developing nuclear 

weapons.”554 Asked to critique the proposal, the science advisor recommended rejecting 

it, and was told the president had accepted his recommendation.555 However, the science 

advisor also wrote that “he had no objection to obtaining nuclear science or technology, 

                                                
548 Potter et al. (2000) p. 67.
549 Potter et al. (2000) p. 68.
550 Potter et al. (2000) p. 68.
551 Singh and Way rely on David Albright and Corey Gay, “Taiwan’s Former Nuclear Bomb Program 
Revealed” Institute for Science and International Security (December 19, 1997), accessible August 16, 
2010 at http://isis-online.org/isis-reports/detail/taiwans-former-nuclear-bomb-program-revealed/; David 
Albright and Corey Gay, “Taiwan: Nuclear Nightmare Averted” Bulletin of the Atomic Scientists Volume 
51, Number 1 (January/February 1998); Russian Federation Foreign Intelligence Service (1995); Gerald 
Segal, “Taiwan’s Nuclear Card” The Asian Wall Street Journal (August 5, 1998); and a website no longer 
accessible as of August 2010.
552 Jo and Gartzke rely on Albright and Gay (1998).
553 Meyer (1984) p. 134.
554 Albright (1998) p. 55.
555 Albright (1998) p. 56.
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or to training personnel for both civilian and military purposes.”556 Following his 

recommendation, the nuclear program was placed under a civilian oversight body, but 

one that included a military general who had been “the driving force behind the nuclear 

weapons proposal.”557 The subsequent program pursued a very modest plutonium 

production, separation, and reduction to metallic form capability, unusual for a purely 

civilian effort, but this appears to have been independently authorized by the president’s 

son, then serving at the defense ministry.558 I code a return to no activity in 1976, when, 

“Under continuing U.S. pressure, on September 14 then-Premier Chiang Ching-kuo made 

a promise to the U.S. ambassador—followed three days later by a diplomatic note to the 

same effect—that Taiwan would not acquire its own reprocessing facilities or engage in 

any activities related to reprocessing.”559 In 1977, U.S. scientists radioactively scanned 

each of Taiwan’s fuel elements to ensure future diversions of material could be detected, 

and in 1978 Taiwan returned plutonium the United States had previously supplied it.560 I 

code a second exploration in 1987, when at the direction of Chiang Ching-kuo Taiwan’s 

“INER [Institute of Nuclear Energy Research] began building a multiple hot cell facility 

[to process plutonium] in violation of its 1976 commitments.”561  I code a return to no 

activity in 1988. After the United States apparently learned of the facility from a defector, 

and facing strong pressure, Taiwan halted its efforts and also agreed to convert its 

                                                
556 Albright (1998), p. 56, emphasis added.
557 Albright (1998), p. 56.
558 Albright (1998), pp. 56-57.
559 Albright (1998), p. 58.
560 Albright (1998), p. 59.
561 Albright (1998), p. 59.
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plutonium-producing heavy water reactor to a more proliferation-resistant light-water 

reactor.562

South Korea: Singh and Way code South Korea exploring in 1959, pursuing in 

1970, and returning to no activity in 1979.563 Jo and Gartzke code pursuit in 1971.564

Meyer codes nuclear weapons activity in 1972, ending 1975, while Mueller codes activity 

beginning 1966-70 and ending 1986-90. Contra Singh and Way, I do not code 

exploration in the 1950s or 1960s. It is possible that South Korea explored nuclear 

weapons during this time, but I find no evidence for this. Its nuclear research efforts date 

back to 1959 (this appears to be the basis for Singh and Way’s coding decision), but 

concerted efforts to develop a civil nuclear power program appear to have developed in 

parallel with the nuclear weapons effort outlined below.565 I code exploration and pursuit

in 1970. Selig Harrison writes, “General Kim Yoon Ho, former chairman of the Joint 

Chiefs of Staff and an adviser to the late President Park Chung Hee, told me that Park 

decided upon a secret "Master Plan" for producing nuclear weapons in 1970…”566

Another report suggests that “In 1971, President Park reportedly ordered his Weapons 

Exploitation Committee to explore the possibility of producing an indigenous nuclear 

arsenal.”567 Further, a former high-ranking Korean government official told a U.S. House 

subcommittee in February 1978 that the Weapons Exploitation Committee “voted 

                                                
562 Albright (1998), p. 60.
563 Singh and Way rely on M. J. Engelhardt, “Rewarding Non-Proliferation: The South and North Korean 
Cases” Nonproliferation Review Volume 3, Number 3 (Spring/Summer 1996); Reiss (1988); Russian 
Federation Foreign Intelligence Service (1995); and a website no longer accessible as of August 2010.
564 Spector (1984); Mazarr (1995), p. 27; Meyer (1984), p. 172.
565 Reiss (1988) p. 86-89; Russian Federation Foreign Intelligence Service (1995).
566 Selig S. Harrison, “A Yen for the Bomb? Nervous Japan Rethinks the Nuclear Option” Washington Post
(October 31, 1993), p. C1.
567 Michael J. Mazarr, North Korea and the Bomb: A Case Study in Nonproliferation (New York: St. 
Martins, 1995), p. 26.
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unanimously to proceed with the development of nuclear weapons.”568 I code a return to 

no activity in 1975; the high-ranking official testified, “by some time in 1975, any ROK 

nuclear weapons program had been canceled and the negotiations for purchase of a fuel 

reprocessing facility also ended.”569 Further, South Korea ratified the Nuclear Non-

Proliferation Treaty that year.570

Iran: Singh and Way code Iran as exploring in 1984 and pursuing in 1985.571 Jo 

and Gartzke code pursuit in 1974, ending in 1979, and again pursuit again in 1984.572

Meyer does not code Iran as engaging in nuclear weapons activity, while Mueller codes it 

as initiating activity in 1971-75. Iran’s nuclear research efforts date back to 1958, and 

while weapons exploration in the early years appears plausible, I find no evidence to 

support such a coding decision.573 I code exploration beginning in 1974. That year, the 

Shah established the Atomic Energy Organization of Iran to pursue a grandiose nuclear 

energy plan. Some analysts have suggested that at the same time Iran initiated an 

undeclared nuclear weapons research and development effort, including enrichment, 

reprocessing, and weapons design, in parallel.574 Further, when asked that year in an 

interview with a French magazine whether Iran would one day possess nuclear weapons, 

he reportedly said, “Undoubtedly, and sooner than it is believed,” although he later 

                                                
568 Mazarr, p. 27.
569 Mazarr, p. 28.
570 Mazarr, p. 28.
571 Singh and Way rely on Frank Barnaby, How Nuclear Weapons Spread: Nuclear Weapons Proliferation 
in the 1990s (New York: Routledge, 1993); Jones et al. (1998); Marwah & Schulz (1975); Spector (1988); 
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572 Jo and Gartzke rely on Leonard Spector, Nuclear Ambitions: The Spread of Nuclear Weapons, 1989-
1990 (Boulder, CO: Westview Press, 1990), pp. 203-215; Anthony H. Cordesman, Iran and Iraq:  The 
Threat from the Northern Gulf (Boulder, CO: Westview Press, 1994), pp. 103-111.
573 Bhatia (1988), p. 83.
574 Leonard Spector, Going Nuclear (Ballinger, 1987), pp. 45-46; Spector (1990), p. 206.
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denied this.575 Other analysts suggest that suspicions notwithstanding, “no evidence has 

emerged confirming that Iran actually began a dedicated nuclear weapons programme 

under the Shah—in the sense of making a political decision to acquire nuclear weapons 

and beginning to construct secret facilities for the production of nuclear weapons.”576 I 

code no activity beginning in 1979, when beginning in January the Islamic Revolution 

ousted the Shah and effectively paralyzed nuclear activity in Iran. Many of Iran’s nuclear 

scientists, along with other western-educated professionals, fled the country; the new 

government showed little enthusiasm for all things nuclear, which leader Khomeini 

viewed with suspicion and various civil nuclear projects were canceled; and western 

suppliers became more reluctant to cooperate with Iran.577 I code Iran as again exploring 

in 1984, when Iran reinvigorated covert work on uranium conversion, fuel fabrication, 

and most importantly enrichment, undeclared to the IAEA. Iran expanded its undeclared 

activities in the early 1990s, following Khomeini’s death in 1989. I code Iran as pursuing 

nuclear weapons beginning in 1989 and up through the present; the evidence is 

circumstantial, and there is a plausible case to be made for coding nuclear weapons 

pursuit in the early or even late 1990s instead.578 A 2007 National Intelligence Estimate 

assessed that Iran expended “considerable effort from at least the late 1980s to 2003 to 

develop such [nuclear] weapons.”579 There is a broad consensus among analysts that Iran

presently has a nuclear weapons program, even if it may have suspended explicit 
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weaponization efforts in recent years. As Mark Fitzpatrick notes, “If one were inclined to 

give Iran the benefit of the doubt, each of the pieces of evidence might be explained 

away. But in totality, they add up to a strong indictment…”580

Iraq: Singh and Way code Iraq as exploring in 1976 and pursuing in 1982.581 Jo 

and Gartzke code pursuit as 1973.582 Meyer does not code any level of nuclear weapons 

activity, while Mueller does activity beginning in 1971-75 and ending in 1991-1995. I 

code exploration and pursuit in 1971, although the evidence is somewhat circumstantial. 

Iraqi weapons scientist Khidhir Hamza writes, “In 1971, on the orders of Saddam 

Hussein, we set out to build a nuclear bomb.”583 There is also a case to be made for 

coding exploration and/or pursuit in 1976, based on circumstantial evidence. That year, 

Iraq purchased the Osiraq reactor from France, which was unusually large for a research 

reactor and capable of irradiating natural uranium to produce weapon quantities of 

plutonium.584 Iraq also acquired three hot cells in which plutonium could be extracted, 

albeit in quantities that would require several years for one weapon, as well as a model of 

a larger reprocessing unit.585 Iraq negotiated with Italian vendors to purchase a large 

heavy-water power reactor, capable of producing large quantities of plutonium as well as 

a large reprocessing facility.586 In 1980 and 1981, Iraq purchased large quantities of 

natural uranium, which could be irradiated to produce plutonium, from Brazil, Portugal, 

                                                
580 Fitzpatrick (2005).
581 Singh and Way rely on Jones et al. (1998); Spector (1998); and a website no longer accessible as of 
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582 Jo and Gartzke rely on Khidhir Hamza, Saddam’s Bombmaker (New York: Scribner, 2000).
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585 Spector (1988), p. 208.
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Niger, and Italy. Finally, in 1980 Iraq placed an order with a West German firm for a 

very large quantity of depleted uranium fuel pins that could have been irradiated to 

produce plutonium and “were unsuitable to any other nuclear purpose—including use in a 

lab-scale “subcritical assembly,” which was the stated end-use…”587 I code Iraq’s pursuit 

as ending in 1991, when in the aftermath of the first Gulf War it was forced to give up its 

mass destruction capabilities and submit to an intensive verification regime.

Argentina: Singh and Way code Argentina as exploring in 1968 and pursuing in 

1978.588 Jo and Gartzke code pursuit in 1976, ending in 1991.589 Meyer does not code 

nuclear weapons activity, while Mueller codes activity beginning in 1951-55 and ending 

in 1991-95. Argentina began a nuclear program in the late 1940s or early 1950s; in 1950, 

it established a National Atomic Energy Commission. While it is plausible that it 

explored nuclear weapons in the 1950s or 1960s, I find no evidence to support this 

coding. Its nuclear efforts ramped up in the late 1960s and early 1970s, as it moved to 

acquire a robust civilian nuclear power capability with potential applicability to the 

development of nuclear weapons. I code exploration in 1978, when Argentina decided to 

construct both a plutonium reprocessing plant and a clandestine uranium enrichment 

program.590 These could be the basis for nuclear weapons pursuit, but I find no evidence 

that this was the case. I do, however, judge them sufficiently compelling circumstantial 

evidence of at least an exploratory interest in nuclear weapons. I code a return to no 
                                                
587 Spector (1988), pp. 208-209.
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activity in 1990, when Argentina signed agreements with its main rival, Brazil, which 

established a bilateral nuclear inspection system, opened nuclear installations on both 

sides to the International Atomic Energy Agency, and agreed to revise and fully 

implement a previously negotiated nuclear weapons-free zone.591

Brazil: Singh and Way code Brazil as exploring in 1953, pursuing in 1978, and 

returning to no activity in 1991.592 Jo and Gartkze code Brazil as pursuing in 1978, 

ending in 1991.593 Brazilian nuclear research goes back to the 1930s; in 1956, the 

National Commission for Nuclear Energy was established.594 It is plausible that Brazil 

may have explored nuclear weapons in the 1950s or early in the 1960s, but I find no 

evidence to support this conclusion. I code exploration as 1966. Following a 1964 

military coup, Brazil officially declared in 1966 its refusal to give up the right to develop 

peaceful nuclear explosives.595 Brazil’s nuclear efforts remained relatively modest 

through the early 1970s. I code pursuit in 1975. In the mid-1970s it launched an 

ambitious effort to expand its civilian nuclear power infrastructure and leapfrog rival 

Argentina.596 At the same time, it launched what later became known as the “parallel 

program,” an effort to develop nuclear weapons under the auspices of three branches of 

the military.597 In 1984-85, the air force constructed what appeared to be a nuclear test 
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site; when it was exposed in a Brazilian newspaper article, policymakers claimed it had 

been part of a mineral exploration project, while the armed forces suggested it was 

intended for testing equipment and materials for an “aerospace capability.”598 I code a 

return to no activity in 1990, when Brazil signed agreements with its main rival, 

Argentina, which established a bilateral nuclear inspection system, opened nuclear 

installations on both sides to the International Atomic Energy Agency, and agreed to 

revise and fully implement a previously negotiated nuclear weapons-free zone.599

Romania: Singh and Way code Romania as exploring beginning 1985.600 Jo and 

Gartzke code pursuit in 1981, ending 1990.601 Meyer does not code Romania, while 

Mueller codes it beginning nuclear weapon activities in 1981-85 and ending them in 

1986-90. The literature on Romania and nuclear weapons proliferation is exceptionally 

thin. It includes one sentence in a Carnegie Endowment volume; a few paragraphs in a 

Russian Federation intelligence report; a few paragraphs on the website 

GlobalSecurity.org, and a Wikipedia entry that cites a Romanian-language source on its 

most crucial point.602 Both Jones et al. and Globalsecurity.org allege that Romania 

pursued a covert nuclear weapons development program, but the only factual assertion 

they offer to buttress this is the supposed existence of an experimental plutonium 

                                                
598 Reiss (1995), p. 51; Krasno (1994).
599 Reiss (1995), pp. 45, 59.
600 Singh and Way rely on Jones et al. (1998); Russian Federation Foreign Intelligence Service (1995).
601 Jo and Gartzke rely on Jones et al. (1988), p. 11.
602 Jones et al (1998), p. 11; Russian Federation Foreign Intelligence Service (1995); GlobalSecurity.org 
(2008); Wikipedia “Romania and Weapons of Mass Destruction” accessed August 17, 2010 at 
http://en.wikipedia.org/wiki/Romania_and_weapons_of_mass_destruction. The Romanian-language article 
is found at http://www.evz.ro/articole/detalii-articol/513785/Baietelul-lui-Ceausescu-mort-in-fasa/
(accessed September 25, 2008).
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extraction effort.603 A Russian intelligence report offers more detail, suggesting that 

Romania had a nuclear weapons program before 2000, and states that IAEA inspections 

in 1990 and 1992 “showed that beginning in 1985, Romania was conducting secret 

experiments on chemical production of weapons-grade plutonium…and a small quantity 

of enriched uranium…”604 Finally, a Wikipedia entry cites a Romanian-language source 

in which the former director of the research institute at which Romania’s mass 

destruction weapons efforts were apparently housed indicates that the program, initiated 

in 1978, had “three departments: one which dealt with the development of nuclear 

weapons, one for the development of medium-range missiles and a third which dealt with 

chemical and biological weapons.”605 I code Romania exploring in 1978, on the basis of 

the apparent initiation of a nuclear weapons effort at that time.606 While the evidence 

outlined above suggests a possible coding of pursuit, I do not judge it robust enough to 

warrant that. I code a return to no activity in 1989, when Nicolae Ceauşescu’s 

government was overthrown and he and his wife were executed. Subsequently, in 1991, 

Romania agreed to put its nuclear facilities under full International Atomic Energy 

oversight.607 Inspections in 1992 uncovered a modest quantity of plutonium at a secret 

laboratory. Romania subsequently agreed to a variety of IAEA demands and was allowed 

to resume civilian nuclear activity with IAEA support in 1994.608

                                                
603 Jones et al (1998), p. 11 and Globalsecurity.org, “Romania Special Weapons” accessed August 17, 2010 
at http://www.globalsecurity.org/wmd/world/romania/.
604 Russian Federation Foreign Intelligence Service (1995).
605 Wikipedia (2010).
606 Wikipedia (2010).
607 Russian Federation Foreign Intelligence Service (1995).
608 Russian Federation Foreign Intelligence Service (1995).
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Algeria: Singh and Way code Algeria exploring in 1983.609 Gartzke and Jo do not 

code Algeria. Meyer does not code Algeria, while Mueller codes it beginning nuclear 

weapon activities in 1986-90 and ending in 1991-1995. The literature on Algeria and 

nuclear weapons proliferation is very thin, although partly this appears to be a reflection 

of its very modest proliferation endeavors. I code Algeria as exploring in 1983, when it 

signed an agreement to secretly procure a large research reactor from China. The partially 

completed facility was discovered by U.S. intelligence in 1991, and its size, together with 

the prior secrecy, the fact that the site was defended by surface-to-air missile batteries, 

and reports of a co-located reprocessing facility all raised proliferation suspicions.610 I 

code Algeria returning to no activity in 1991, because it agreed to place the reactor under 

International Atomic Energy Agency safeguards at that time, and subsequently joined the 

Nuclear Non-Proliferation Treaty in 1995.611

Canada: Singh and Way, Jo and Gartzke, and Meyer do not code Canada. Mueller 

codes it as pursuing nuclear weapons activities beginning 1945 and ending 1946-50. 

Although one could make the case that Canada’s involvement in the Manhattan Project, 

together with the United States and the United Kingdom, warrants a coding of 

exploration or perhaps even pursuit, I judge that there is no evidence of intent to explore 

or pursue an independent Canadian nuclear capability and hence do not code any level of 

nuclear weapons activity.612

                                                
609 Singh and Way rely on Jones et al. (1998); Leonard S. Spector, “Nuclear Proliferation in the Middle 
East” Orbis Volume 36, Issue 2 (Spring 1992), pp. 181-198; and a website no longer accessible as of 
August 2010.
610 Spector (1992); Jones et al. (1998), p. 163.
611 Jones et al. (1998), p. 163.
612 Duane Bratt, “Canada’s Nuclear Schizophrenia” Bulletin of the Atomic Scientists Volume 58, Issue 2 
(March/April 2002), pp. 45-50; William C. Potter, Nuclear Power and Nonproliferation: An 
Interdisciplinary Perspective (Cambridge: Oelgeschlager, Gunn, and Hain, 1982), p. 174.
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Chile: Singh and Way, Jo and Gartzke, and Meyer do not code Chile as engaging 

in nuclear weapons activity. Mueller codes nuclear weapon activities beginning 1961-65 

and ending 1991-95, although unfortunately offers no argument or citations for this 

assertion. I find no evidence that Chile engaged in meaningful nuclear weapons-related 

activity.

Egypt: Singh and Way do not code Egypt.613 Gartzke and Jo also do not code 

Egypt.614 Meyer does not code Egypt, while Mueller codes nuclear weapon activities 

beginning in 1951-55 and ending in 1976-80. I code exploration in 1955. That year, 

Nasser established the Atomic Energy Establishment, organized to focus on peaceful 

applications while preserving future military options.615 There is a case to be made for 

coding pursuit in the early 1960s, but on balance the evidence supports exploration. After 

Israel confirmed the existence of the Dimona reactor in 1961, Egypt appears to have 

ramped up its nuclear efforts, and there are reports that it asked both the Soviet Union 

and China to provide it with nuclear weapons.616 But at the same time Egypt appears 

never to have committed to acquiring nuclear weapons indigenously, perhaps in part 

because of internal bureaucratic and budgetary challenges.617 I code a return to no activity 

in 1980. Egypt signed the NPT in 1968, but refused to ratify it until rival Israel did.618

Egypt and Israel made peace in 1979, and the following year Egypt ratified the NPT after 

                                                
613 Singh and Way rely on Mohammad El-Sayed Selim, “Egypt and the Middle Eastern Nuclear Issue” 
Strategic Analysis Volume 18 (1996), pp. 1381-1398; Mohammad El-Sayed Selim, “Egypt” in James Katz 
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614 Jo and Gartzke rely on Robert J. Einhorn, “Egypt: Frustrated But Still on a Non-Nuclear Course” in Kurt 
M. Campbell, Robert J. Einhorn, and Mitchell B. Reiss, The Nuclear Tipping Point: Why States Reconsider 
Their Nuclear Choices (Washington: Brookings Institution Press, 2004), pp. 45-48.
615 Walsh (2001), p. 168; Solingen (2007), p. 229; Einhorn (2004), p. 45.
616 Walsh (2001), pp. 174, 202; Solingen (2007), p. 229.
617 Walsh (2001), pp. 201-202.
618 Walsh (2001), p. 210.



297

an internal commission had assessed the issue, including whether Egypt could and should 

develop nuclear weapons.619 There is a case to be made for coding the end of Egypt’s 

exploration earlier; after Nasser died in September 1970, Anwar Sadat came to power, 

and in contrast to Nasser was more interested in nuclear power than nuclear weapons. But 

in 1980, Sadat also appointed “a special commission headed by Boutrous Boutrous Ghali 

to assess the issue of NPT ratification.  In its deliberations, the commission explicitly 

examined whether Egypt could develop nuclear weapons ("how far can we go") as well 

as whether the country should develop nuclear weapons.”620 Although some commission 

members favored attempting to acquire nuclear weapons—some, including the minister 

of defense, arguing it should do so within the auspices of the NPT, which would provide 

more ready access to needed technology transfers—the dominant view favored joining 

the NPT and not pursuing nuclear weapons.621 Sadat ultimately took this perspective, 

announcing in December 1980 that Egypt would ratify the NPT and shortly thereafter 

concluding a safeguards agreement with the IAEA.622

Indonesia: Singh and Way, Jo and Gartzke, and Meyer do not code Indonesia. 

Mueller codes nuclear weapon activities beginning in 1961-65 and ending in 1966-70. I 

code exploration in 1964, when on November 15 Brigadier General Hartono, director of 

the Army Ordnance Department, told an Indonesian news agency that his country 

intended to explode an atomic bomb the following year, and he later indicated 200 

                                                
619 Walsh (2001) p. 211.
620 Walsh (2001), p. 211, citing both published Egyptian Ministry of Foreign Affairs information and an 
anonymous source.
621 Walsh (2001), p. 211, citing interviews with senior Egyptian government officials, secondary source 
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622 Walsh (2001), p. 211-212.
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scientists were working on the project.623 The following year, President Sukarno 

announced on July 24 that, “God willing, Indonesia will shortly produce its own atom 

bomb.”624 Despite this rhetoric, there is little evidence to suggest a concerted weapons 

program.625 I code a return to no activity in 1967. An aborted 1965 coup undercut 

Sukarno, who transferred power to General Suharto in 1966, and in 1967 Indonesia 

agreed to international safeguards on the sensitive nuclear material and equipment it had 

previously received from the United States.626

North Korea: Singh and Way code North Korea exploring in 1965 and pursuing 

in 1980.627 Jo and Gartzke code pursuit in 1982.628 Meyer does not code North Korea, 

while Mueller codes it beginning nuclear weapon activities in 1976-80. The evidence on 

North Korea’s nuclear efforts is not as robust as in other cases and is highly 

circumstantial. The North Korean nuclear research effort dates back to at least 1955, and 

in the mid-to-late 1950s North Korea signed nuclear cooperation agreements with both 

the Soviet Union and China, but there is no evidence that its activities were weapons-

related at that point.629 I code exploration in 1962. A former senior high-ranking official 

who defected subsequently contended that “Pyongyang’s serious interest in nuclear 

                                                
623 Robert M. Cornejo, “When Sukarno Sought the Bomb: Indonesian Nuclear Aspirations in the Mid-
1960s” Nonproliferation Review (Summer 2000), pp. 33, 35.
624 Cornejo, 35.
625 Cornejo, passim.
626 Cornejo, 38.
627 Singh and Way rely on Engelhardt (1996); Jones et al. (1998); Federation of American Scientists, 
“[North Korea] Nuclear Weapons Program: Current Status” accessed August 17, 2010 at 
http://www.fas.org/nuke/guide/dprk/nuke/index.html; Russian Federation Foreign Intelligence Service
(1995); Henry Sokolski, Fighting Proliferation: New Concerns for the Nineties (Maxwell Air Force Base, 
Ala: Air University Press, 1996); and a website no longer accessible as of August 2010. 
628 Jo and Gartzke rely on Central Information Agency, “North Korea: Nuclear Reactor” (July 9, 1982) 
declassified document, accessed August 17, 2010 at 
http://www2.gwu.edu/~nsarchiv/NSAEBB/NSAEBB87/nk01.pdf.
629 Mazarr (1995), pp. 24-25.
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weapons began in the first half of the 1960s—just after Kim’s December 1962 call for 

nationwide military preparedness.”630 In 1964, a nuclear research facility was established 

at Yongbyon, North Korea initiated a major uranium mining survey that discovered large 

indigenous supplies, and North Korea reportedly requested Chinese assistance in 

developing nuclear weapons but was rebuffed.631 In 1965 the Soviet Union agreed to 

provide a research reactor to North Korea, which began operation in 1967.632 In 1975, 

North Korea reportedly again requested Chinese assistance with a nuclear weapons 

program, and received some although unclear assistance in response.633 I code pursuit as 

1980, when a U.S. spy satellite discovered a second, larger reactor suitable for producing 

bomb-quantities of plutonium under construction at Yongbyon.634 The reactor became 

operational in 1987, and around the same time evidence surfaced of powerful 

conventional explosive tests at Yongbyon related to the development of an implosion 

nuclear weapon.635 North Korea’s subsequent progress to the bomb was far from a linear 

effort, but I code it as continuing pursuit.636 There is a plausible case to be made for a 

later (as well as an earlier) coding of pursuit. I code acquisition as 2006, when North 

Korea conducted its first nuclear test.

Italy: Singh and Way, Jo and Gartzke, and Meyer do not code Italy. Mueller 

codes nuclear weapon activities beginning in 1956-60 and ending in 1966-70. I code Italy 
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as exploring in 1955, when “the Ministry of Defense authorized the creation of a Centre 

for the Military Applications of Nuclear Energy” tasked with conducting “research into 

all possible fields of application of nuclear energy, from propulsion to atomic bombs.”637

Further, in 1957, Italy entered into a secret agreement with France and Germany to

jointly develop nuclear weapons on French soil.638 I code a return to no activity in 1958, 

when Charles de Gaulle assumed the presidency of France and halted implementation of the 

joint agreement.639 After 1958, Italy focused on nuclear cooperation within NATO rather 

than on cooperative development of nuclear weapons.640 I code this episode as exploration 

rather than pursuit because there is no evidence of any Italian activity toward the actual 

production of weapons.641 National nuclear research centers had previously been established 

in 1951 and 1952, but these “had no authority to deal with military applications of nuclear 

power.”642 A military committee established in 1954 studied nuclear, biological, and chemical 

weapons, but appears to have focused on their battlefield implications rather than on the 

possibility that Italy might acquire such weapons itself.643

Libya: Singh and Way code exploration in 1970 and pursuit in 1970.644 Jo and 

Gartzke do not code Libya; neither does Meyer. Mueller codes nuclear weapon activities 
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beginning in 1981-85 and ending in 2001-05. I code exploration and pursuit in 1970. In 

that year, a senior Libyan official visited China for the first of several visits to try to 

purchase nuclear weapons.645 In subsequent years, Libya reportedly tried to obtain 

weapons or weapons-related assistance from India, the Soviet Union, China, Pakistan, 

France, and Argentina, launched a war with Chad to gain control of an area presumed to 

be rich in uranium deposits, and began nuclear cooperation with Pakistan, including the 

acquisition of centrifuges for uranium enrichment.646 I code a return to no activity in 

2003, when Libya announced that it was abandoning its weapons of mass destruction 

programs and allowing international inspections.647 The following year, Libya allowed 

the U.S. military to airlift its nuclear equipment and materials to the United States.648

Norway: Singh and Way, Jo and Gartzke, and Meyer do not code Norway. 

Mueller codes nuclear weapon activities beginning in 1951-55 and ending in 1961-65. I 

code exploration in 1947, when Norway decided to construct a nuclear research reactor, 

which went critical in 1951, under the auspices of the Ministry of Defense.649 In 1946, 

internal government discussions had reviewed and rejected near-term efforts to develop 

nuclear weapons, but had explicitly decided not to foreclose the option.650 At the 

beginning of World War II, Norway was the world’s only heavy water producer, and it 
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served as a key supplier to both the French and later the Israeli nuclear programs.651

Norwegian scientists also developed a technique for the separation of plutonium as early 

as 1955, and subsequently utilized it to separate small quantities.652 By the early 1960s, 

Norway’s nuclear efforts were in decline due to financial, resource, and political 

constraints.653 I code a return to no activity in 1962, when the Norwegian government 

publicly declared that it had no intention of acquiring nuclear weapons.654

Spain: Singh and Way, Jo and Gartzke, and Meyer do not code Spain. Mueller 

codes nuclear weapon activities beginning 1971-75 and ending 1986-90. I find no 

evidence to suggest that Spain engaged in any level of nuclear weapons-related activity. 

Mueller bases his coding off one source, whose only relevant data point appears to be a 

sentence, without attribution, about press reports of Spanish intentions to develop nuclear 

weapons between 1979 and 1981.655

Switzerland: Singh and Way code exploration in 1946, with a return to no activity 

in 1970.656 Jo and Gartzke and Meyer do not code Switzerland. Mueller codes nuclear 

weapon activities beginning 1956-60 and ending 1976-80. I code exploration in 1945, 

when the Atomic Energy Committee was established and tasked with “investigation of all 

aspects of nuclear weapons…and study of the requirements for developing nuclear 

weapons.”657 Between 1945 and 1963, several military studies advocated acquisition of 

                                                
651 Forland (1997), pp. 2, 3, 6, 10-11.
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nuclear weapons and various feasibility studies were conducted, but there is no evidence 

of outright pursuit of weapons.658 I code a return to no activity in 1969, when Switzerland 

signed the Nuclear Non-Proliferation Treaty.659 Although it did not ratify until 1977, it 

appears that after the mid-1960s policy makers no longer kept the nuclear option open.660

Australia: Singh and Way code Australia as exploring in 1956, returning to no 

activity in 1974.661 Jo and Gartzke do not code Australia; neither does Meyer. I code 

exploration in 1956. In that year, Australia began sporadic efforts to secure nuclear 

weapons from the British, including both formal and informal requests.662 When these 

failed, beginning in 1968 policy makers pursued the possibility of an “on-demand” 

transfer option with the British government should Australia’s security situation 

deteriorate in future.663 After this too failed, Australia explored domestic production of 

nuclear weapons beginning in 1968, including Cabinet-ordered studies of potential cost 

and feasibility; it is unclear to what extend development activities were also carried 

out.664 I code a return to no activity in 1973, when Australia signed the Nuclear Non-

Proliferation Treaty.665 Although some advocacy for the pursuit of nuclear weapons 
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persisted in subsequent years within the government, enthusiasm had waned dramatically 

by this time and Australia appears never to have again seriously considered the option.666

Nigeria: Singh and Way, Jo and Gartzke, and Meyer do not code Nigeria. Mueller 

codes nuclear weapon activity beginning in 1976-80 and ending in 1991-95, but does so 

on the basis of an unpublished paper. I find no evidence that Nigeria engaged in nuclear 

weapons-related activities.

Syria: None of the studies reviewed here code Syria as engaging in any degree of 

nuclear weapons activity. In 2007, Israeli aircraft bombed a reactor apparently under 

construction in Syria with North Korean assistance. Together with some other 

circumstantial evidence, this might warrant an exploration coding, but is sufficiently 

recent not to fit within the time bounds of any of the studies under review here.

Ukraine: Singh and Way, Jo and Gartzke, and Meyer do not code Ukraine as 

engaging in any level of nuclear weapons activity. Mueller codes weapons activity 

beginning in 1991-95 and ending in 1991-95. I do not code Ukraine as engaging in any 

level of nuclear-weapons related activity. Although nuclear weapons remained on its soil 

after the collapse of the Soviet Union in 1991, Ukraine never exercised operational 

control over those weapons.

Belarus: Singh and Way, Jo and Gartzke, and Meyer do not code Belarus as 

engaging in any level of nuclear weapons activity. Mueller codes weapons activity 

beginning in 1991-95 and ending in 1991-95. I do not code Belarus as engaging in any 

level of nuclear-weapons related activity. Although nuclear weapons remained on its soil 
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after the collapse of the Soviet Union in 1991, Belarus never exercised operational 

control over those weapons.

Kazakhstan: Singh and Way, Jo and Gartzke, and Meyer do not code Ukraine as 

engaging in any level of nuclear weapons activity. Mueller codes weapons activity 

beginning in 1991-95 and ending in 1991-95. I do not code Kazakhstan as engaging in 

any level of nuclear-weapons related activity. Although nuclear weapons remained on its 

soil after the collapse of the Soviet Union in 1991, Kazakhstan never exercised 

operational control over those weapons.


