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  Despite the global spread of nuclear hardware and knowledge, at least 
half of the nuclear weapons projects launched since 1970 have defi ni-
tively failed, and even the successful projects have generally needed far 
more time than expected. To explain this puzzling slowdown in prolifer-
ation, Jacques E. C. Hymans focuses on the relations between politicians 
and scientifi c and technical workers in developing countries. Weak state 
institutions permit many developing country rulers to take actions that 
undermine their workers’ spirit of professionalism. In so doing, those 
rulers unintentionally thwart their own nuclear ambitions. Combining 
rich theoretical analysis, in-depth historical case studies of Iraq, China, 
Yugoslavia and Argentina, and insightful analyses of current-day pro-
liferant states,  Achieving Nuclear Ambitions  develops a powerful new 
perspective that effectively counters the widespread fears of a coming 
cascade of new nuclear powers. 

  jacques  e .  c .  hymans   is Associate Professor of International 
Relations at the University of Southern California. He is author of  The 
Psychology of Nuclear Proliferation: Identity, Emotions, and Foreign 
Policy  (2006).   

   Achieving Nuclear Ambitions 
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  Preface   

 The basic question that animates this book is a natural complement to 
the question that I asked in my fi rst book,  The Psychology of Nuclear 
Proliferation . My fi rst book posed the question of nuclear weapons 
intentions: why do some state leaders become enraptured by the idea 
of building the bomb, while others – most others – do not? Now, 
this book poses the question of nuclear weapons project implementa-
tion: why do some states achieve their leaders’ nuclear ambitions quite 
effi ciently, while others – an increasing number in recent decades – 
fi nd it a long and hard slog, and many fail to arrive at the fi nish line 
altogether? 

 Writing this book has been anything but a long and hard slog. In 
fact, it has been a highly enjoyable experience. A big reason why has 
been the great help that I have received along the way from many doz-
ens of interview subjects, archivists, colleagues, and academic insti-
tutions. The USC School of International Relations is a wonderful 
place to work, and I am especially grateful to Linda Cole, Danielle 
McLaughlin, and Karen Tang, as well as to the two directors of 
the school since I arrived, Laurie Brand and John Odell. I have also 
been lucky once again to have a sterling editorial team at Cambridge 
University Press, including John Haslam, Josephine Lane, and Gillian 
Dadd. I also thank Emma Wildsmith and Gail Welsh of Out of House 
Publishing for going the extra mile for me at the fi nal stages of manu-
script preparation. Thanks also to Asako Takashima for her hard 
work on the index. 

 Many colleagues have generously provided historical data and/or 
extensive comments on draft chapters of this book. Thanks espe-
cially to Carol Atkinson, Erik Baekkeskov, Philipp Bleek, Deborah 
Boucoyannis, Laurie Brand, M å lfrid Braut-Hegghammer, Marilynn 
Brewer, Mario Carranza, Giacomo Chiozza, Pepper Culpepper, 
Mai’a Davis Cross, Jorge Dom í nguez, Robert English, Astrid Forland, 
David John Frank, Taylor Fravel, Frank Gavin, Eugene Gholz, Maura 
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Prefacex

Godinez, Avery Goldstein, Richard Hackman, Gudrun Harrer, Yinan 
He, Yoshiko Herrera, Ann Hironaka, Atsushi Ishida, Thomas Jonter, 
Rieko Kage, Gaurav Kampani, Peter Katzenstein, Imad Khadduri, 
Greg Koblentz, John Lewis, Dan Lynch, Steven Miller, Dinshaw 
Mistry, Alex Montgomery, John Mueller, Gautam Mukanda, Gaukhar 
Mukhatzhanova, Olav Nj ø lstad, Eduardo Ortiz, Beno î t Pelopidas, 
Tanja Peterlin-Neumaier, William Potter, Brian Rathbun, Scott 
Sagan, Karthika Sasikumar, Lars Sigurd Sunnan å , Michael Tomz, 
David Welch, Litai Xue, Philip Yook, Tiejun Yu, Maria Zaitseva, and 
Daniel Ziblatt. 

 Note that  Chapter 5  is a signifi cantly revised version of Jacques E. 
C. Hymans, “Proliferation Implications of Civil Nuclear Cooperation: 
Theory and a Case Study of Tito’s Yugoslavia,”  Security Studies  Vol. 
20, No. 1 (March 2011), pp. 73–104. Thanks to Taylor & Francis, 
Ltd. for granting permission to use it here. 

 Six graduate student research assistants at USC worked very hard 
on this book at different points during the lifespan of the project: 
Mariano Bertucci, Chen Chen, Christina Faegri, Deniz Kuru, Kevin 
Oakley, and David Walker. Deniz and Chen especially went far 
beyond the call of duty to advance the research. In addition, I greatly 
benefi ted from the comments of the students of IR 502 in Fall 2010, 
who read the entire draft manuscript and ruthlessly picked it apart. 
Thank you so very much. 

 In addition to the colleagues mentioned above, I would like to sin-
gle out three extraordinary people who have not only helped me hone 
the argument of this book, but have more generally encouraged me to 
strive to achieve my academic ambitions. 

 John Mueller is one of the most brilliant and original IR scholars 
of our time. He has also been a great mentor and friend to me ever 
since our lunches together at Jimmy John’s sandwich shop during my 
stay at the Ohio State Mershon Center in 2002–2003. In the years 
since then, whether in Ohio, California, or Norway, John has lent 
an incredibly patient ear and sharp mind to help me identify the few 
real idea nuggets that are contained in my interminable monologues 
about the bomb. He has also constantly needled me to put those ideas 
down on paper and get them out into the public square. John, thanks 
for everything. 

 Rieko Kage, my wife and best friend, is quite simply a marvel. She 
has a visceral revulsion at the mere thought of nuclear weapons, and 
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Preface xi

yet for over a decade now she has helped me daily to think the mat-
ter through. Equally important has been her ability to get me to stop 
thinking about it and to do other things – which actually somehow 
often lead to unanticipated breakthroughs on the work front. Rieko, 
we are a very happy nuclear family, aren’t we? 

 Finally, my mother Myrna Kelley Hymans has been my most ardent 
supporter and, er, critic since probably before I was even born. True 
to form, she has been a big part of the process of working on this 
book as well. They say you should always write about what you 
know. Well, the argument of this book highlights the importance of 
professionalism, and it is above all thanks to my mother, with her 
half-century of service to McKinsey & Co., that I know what profes-
sionalism is, where it comes from, and how much it can help groups 
of people achieve their ambitions. 

 It therefore seems only natural, Mom, that I should dedicate this 
book to you.   
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1

   Policymakers typically ask intelligence   analysts two standard questions 
about the likelihood of nuclear proliferation. First, what might cause 
a given state to seek the bomb? This is considered to be a “political” 
question. Second, if the state were to seek the bomb, how quickly could 
it achieve that goal?   This is considered to be a “technical” question. 

 In this book, however, I argue that it is wrong to view the second ques-
tion as a purely technical one. Political analysis is essential not merely for 
evaluating states’ propensity to seek nuclear weapons, but also for evalu-
ating their capacity to achieve their nuclear weapons ambitions  . For if it 
is diffi cult to get intricate centrifuge cascades to spin at high speeds for 
months on end, it is even more diffi cult to get large numbers of scientifi c 
and technical workers to tackle such challenges with the proper mix of 
passion and meticulousness. In other words, a crucial, yet widely over-
looked determinant of effi cient nuclear weapons projects is the top state 
leadership’s adoption of a management   approach that respects scientifi c 
workers’ spirit of professionalism  . But the mere fact that this is the right 
management   approach does not mean it will be adopted. In many states, 
weak state institutions   permit, and even encourage, top leaders to take 
actions that undermine that spirit of professionalism  , and thereby unin-
tentionally to thwart their own nuclear ambitions  . 

 Recognizing that nuclear technical achievement is as much about 
politics as it is about engineering is especially important because in 
recent years, much of the literature on the topic has unfortunately 
fallen under the spell of “proliferation determinism  ” – the idea that 
getting the bomb today is not so diffi cult, and therefore that we simply 
have to admit the inevitability of a cancerous growth of new nuclear 
weapon states.  1   Yet in fact, although it may be true that in purely 

     1     The puzzle of declining nuclear 
weapons project effi ciency  

  1     Alexander H. Montgomery, “Ringing in Proliferation: How to Dismantle an 
Atomic Bomb Network,”  International Security  Vol. 30, No. 2 (fall  2005 ), 
p. 153.  
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The puzzle of declining nuclear weapons project effi ciency2

technical terms it is easier to build the bomb than it used to be, from 
a managerial and thus political standpoint the challenge of nuclear 
weapons projects remains extremely high. Therefore, proliferation 
determinism   is deeply mistaken.  2   

 Moreover, proliferation determinism   is not just mistaken, it is also 
pernicious. For although the threat of proliferation is surely a ser-
ious problem in international security affairs, exaggerated estimates 
of state nuclear capacities are a serious problem as well, since they 
encourage unnecessary and disastrous “preemptive” actions   such as 
the Iraq War  . Indeed, even after the Iraq nuclear and weapons of mass 
destruction (WMD)   intelligence   debacle, the basic assumption that 
state timelines to the bomb are a simple function of narrow technical 
variables continues to underlie assessments of the nuclear capacities 
of other states, such as Iran  . If left uncorrected, this assumption is 
liable to create the conditions for a repetition of the tragic Iraq War   
blunder.  

  The empirical puzzle of declining nuclear 
weapons project effi ciency  

 If the widespread belief that proliferation has become steadily less 
challenging for states since the 1940s were indeed true, then succes-
sive proliferant states should have arrived at their fi rst nuclear bomb 
with increasing rapidity. At the very least, they should not have been 
arriving at that milestone with decreasing rapidity. As  Figure 1.1  indi-
cates, however, over the course of the decades, the average proliferant 
state has needed more and more time to achieve its nuclear weapons 
ambitions, and an increasing number of these projects have even been 
failing completely.   

  Figure 1.1  is based on Sonali Singh and Christopher Way’s widely 
used codings of historical dedicated proliferation drives  3   – i.e. states 

  2     See William M. Arkin, “The Sky-Is-Still-Falling Profession,”  Bulletin of 
Atomic Scientists  Vol. 50, No. 2 (March–April  1994 ), p. 64; John Mueller, 
 Overblown: How Politicians and the Terrorism Industry Infl ate National 
Security Threats, and Why We Believe Them  (New York: Free Press,  2006 ); 
Beno î t Pelopidas, “The Oracles of Proliferation: How Experts Maintain a 
Biased Historical Reading That Limits Policy Innovation,”  Nonproliferation 
Review  Vol. 18, No. 1 (February 2011), pp. 297–314.  

  3     Sonali Singh and Christopher R. Way, “The Correlates of Nuclear 
Proliferation: A Quantitative Test,”  Journal of Confl ict Resolution  Vol. 48, 
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The empirical puzzle 3

No. 6 (December  2004 ), and their data at  http://falcon.arts.cornell.edu/
crw12/ .  

  4     Since I do not want to be accused of massaging the data to make things 
more convenient for my theoretical argument, I have mostly avoided the 
temptation to alter Singh and Way’s codings to suit my own understanding 
of the historical record. The changes I have made do not substantially affect 
 Figure 1.1 ’s message about the basic trends in nuclear weapons project 
implementation. First, Singh and Way code Argentina as having “pursued” 
nuclear weapons from 1978  t  o  1990, but in fact my detailed study of the 
case, fi rst published in 2001, demonstrated that Argentina never had a 
nuclear weapons project. (See Jacques E. C. Hymans, “Of Gauchos and 
Gringos: Why Argentina Never Wanted the Bomb, and Why the United 
States Thought It Did,”  Security Studies  Vol. 10, No. 3 (spring  2001 ), pp. 
153–185.) Therefore I exclude Argentina from  Figure 1.1 . Second, Singh and 
Way code Yugoslavia as having “explored” nuclear weapons from 1954  t  o  
1965 and from 1974  t  o  1988, but President Tito  ’s 1974 direct order to launch 
a nuclear weapons project clearly satisfi es their coding criteria for “pursuing” 
the bomb, so I include it as such. Singh and Way appear to have downgraded 
the project to “exploratory” because it never amounted to anything; but that 
is precisely what makes it so important to study, and I offer a detailed study 

that have actually decided to launch a dedicated effort in “pursuit” 
of the bomb  , not the larger group of states that have tried to hedge 
their bets and develop a merely “exploratory” project.  4   In  Figure 1.1 , 
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 Figure 1.1      Nuclear weapons projects’ timelines to success or abandonment 
 (Black bars: success; White bars: abandonment; Striped bar: outcome uncertain)  
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The puzzle of declining nuclear weapons project effi ciency4

countries’ “start date” is the decision to pursue the bomb. For cases of 
“failure,” the end date is the abandonment of that objective. For cases 
of “success,” the end date is the fi rst successful explosive nuclear test  , 
or in rare cases, the direct induction of operational nuclear weapons 
without a test. (Of course, nuclear weapons projects do not end with 
the fi rst successful test, but the test is generally perceived as an appro-
priate dividing line separating “nuclear weapon states  ” from “non-
nuclear weapon states  .”  5  )    

 Note that the data in  Figure 1.1  is hardly unimpeachable. All lists 
of past nuclear proliferants are quite unreliable, both because of the 
continuing opacity of states’ historical nuclear activities and the data-
sets’ serious problems of concept and measurement validity and cod-
ing implementation.  6   Nonetheless, it is important to note that despite 
their coding differences, other available lists of dedicated nuclear 
weapons projects also indicate the same basic trends as those shown 
in  Figure 1.1 . 

 The trends indicated in  Figure 1.1  are the opposite of what most 
proliferation analysts expected to happen, and indeed they are 
the opposite of what most proliferation analysts today claim  is  

of Yugoslavia in  Chapter 5  of this book. Third, Syria  ’s nuclear weapons 
project has only been known about since 2007, after Singh and Way’s article 
appeared. Although questions still remain about when the Syrian program 
began, what its true purpose was, and whether it was really ended by the 
2007 Israeli air strike on its suspected reactor facility, I include it in  Figure 1.1  
following the analysis in Leonard S. Spector and Deborah R. Berman, “The 
Syrian Nuclear Puzzle,” in William C. Potter and Gaukhar Mukhatzhanova, 
eds.,  Forecasting Nuclear Proliferation in the 21st Century , Vol. 2:  A 
Comparative Perspective  (Stanford University Press,  2010 ), pp. 100–130. 
Finally, North Korea’s nuclear weapons project was incomplete when Singh 
and Way’s article came out. The correct end point is 2009, when the country’s 
fi rst minimally successful nuclear test took place. North Korea  ’s attempted 
2006 test was unsuccessful; see Peter Hayes and Jungmin Kang, “Technical 
Analysis of the DPRK’s Nuclear Test,” Nautilus Policy Forum Online 06–89A 
(October 20,  2006 ), available at  www.nautilus.org/publications/essays/
napsnet/forum/security/0689HayesKang.html .  

  5     For a detailed analysis of the measurement issues here, see Jacques 
E. C. Hymans, “When Does a State Become a ‘Nuclear Weapon State’? An 
Exercise in Measurement Validation,”  Nonproliferation Review  Vol. 17, 
No. 1 (March  2010 ), pp. 161–180.  

  6     For an account of some of the differences between, and common problems 
of, the existing data sets, see Alexander H. Montgomery and Scott D. Sagan, 
“The Perils of Predicting Proliferation,”  Journal of Confl ict Resolution  Vol. 53, 
No. 2 (April  2009 ), pp. 302–328.  
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The empirical puzzle 5

happening. According to  Figure 1.1 , there are   17 historical cases 
of “pursuit” of nuclear weapons.  7   Seven nuclear weapons projects 
were launched between the 1940s and 1960s; these projects all suc-
ceeded. By contrast, of the 10 nuclear weapons projects that were 
launched between 1970 and 2010, only three have succeeded, with 
the case of Iran   still a question mark.  8   This is an impressive decline 
in the success rate. Moreover, focusing on the successful projects 
only, there has been a remarkable increase in the time they have 
needed to achieve success. The average timeline to the bomb   for 
successful projects launched before 1970 was about seven years; the 
average timeline to the bomb   for successful projects launched after 
1970 was about 17 years. Iran’s nuclear weapons project is now a 
quarter-century old by this point, so even if its nuclear weapons 
effort were to succeed tomorrow, the new data point would reinforce 
the identifi ed trend. 

 How might we explain the patterns revealed by  Figure 1.1 ? As noted 
above, very few scholars or analysts of proliferation have focused their 
attention on this empirical puzzle.  9   

 It is possible, however, to imagine how some standard variables 
might be used to try to explain the patterns. I begin my discussion 
of alternative hypotheses with a further consideration of the poten-
tial utility of narrow engineering, or “techno-centric  ” perspectives. 
Then I consider the following variables in turn: (1) the top leader-
ship’s will to   go nuclear; (2) the Non-Proliferation Treaty (NPT  ); (3) 
entangling alliances  ; (4) military threats  ; and (5) economic resources  . 
I conclude that these standard variables are all useful but ultimately 
cannot provide a satisfying answer to the puzzle. Therefore, I argue 
that we need to develop a new perspective that focuses much more on 
states’ internal political dynamics. 

  7     NB India  ’s project from 1964  t  o  1974 was not a nuclear “weapons” project 
per se, but rather sought to create a “peaceful nuclear explosive.”  

  8     One might also append a question mark to the case of Syria  . Although its 
apparent nuclear weapons project was dealt a setback by the Israeli air strike 
against its secret nuclear reactor construction site, one has to be somewhat 
cautious about declaring the project over in light of Iraq  ’s reconstitution of 
its nuclear weapons efforts after the 1981 Israeli air strike against its Osiraq 
reactor.  

  9     But see Lewis A. Dunn, “The NPT: Assessing the Past, Building the Future,” 
 Nonproliferation Review  Vol. 16, No. 2 (July  2009 ), pp. 143–172. I discuss 
Dunn’s argument in depth below.  
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The puzzle of declining nuclear weapons project effi ciency6

  The simple techno-centric perspective 

   As noted above, analysts who focus on global technological pro-
gress would have expected the empirical trends in  Figure 1.1  to have 
gone in the opposite direction. For instance, already in 1976 Thomas 
Schelling was arguing, “As a national enterprise with government 
support it is not going to be diffi cult, ten or fi fteen years from now, 
even in comparatively non-industrial countries, to produce nuclear 
bombs.”  10   Schelling’s conclusions about the ease of nuclear prolifer-
ation were rather daring in their day, but by now they are standard 
assumptions in the literature. After all, the science and technology of 
nuclear weapons is now over six decades old; surely everyone must 
have gotten the memo by now. The US Atomic Energy Commission   
alumni Thomas C. Reed and Danny B. Stillman offer the following 
grim set of conclusions about the contemporary ease of proliferation 
from their recent comprehensive survey of nuclear history. I quote 
from their book  The Nuclear Express :

   1.     Technology does not respect national boundaries; the word trav-
els fast; nuclear secrets do not keep …  

  2.     Any well-industrialized society with the intellectual fi repower, 
economic resources  , and government determination can join the 
nuclear club less than three years from “go.” (Think Germany  , 
Taiwan  , Brazil  , etc. It’s a long list.)  

  3.     This time span can be shortened if the society of interest has 
plutonium  -producing nuclear reactors or uranium-enrichment 
machinery already in place as part of its energy economy. (Think 
Japan  , India  , or the Koreas    .)  

  4.     It may take a little longer if the would-be nuclear power lacks a 
full industrial base, but national will counts for a great deal. (We 
speak of Iran   here as well as Pakistan   and, once again, North 
Korea  .)  11      

 Reed and Stillman are voicing the conventional wisdom. In fact, 
today the only real debate that most contributors to this literature 

  10     Thomas Schelling, “Who Will Have the Bomb?”  International Security  Vol. 1, 
No. 1 (summer  1976 ), p. 83.  

  11     Thomas C. Reed and Danny B. Stillman,  The Nuclear Express: A Political 
History of the Bomb and its Proliferation  (Minneapolis: Zenith Press,  2009 ), 
p. 18.  
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The empirical puzzle 7

appear to think worth having is whether even  terrorist   groups , 
which are smaller and less stable than the weakest of states, might 
also have the technical capacity to acquire the bomb. Writing in the 
early 1980s, Schelling thought he knew the answer to this one, too: 
“Sometime in the 1980s an organization that is not a national gov-
ernment may acquire a few nuclear weapons. If not in the 1980s then 
in the 1990s.”  12   Usually such claims are somewhat tempered by the 
admission that only states have the wherewithal to produce fi ssile 
material, so terrorists   would have to buy or steal it.  13   Graham Allison, 
however, believes that terrorists   are capable of producing the fi ssile 
material themselves. To back up his claim, he cites – without irony – 
an analysis conducted by science fi ction writer Tom Clancy. Clancy 
concluded that “the fact of the matter is that a suffi ciently wealthy 
individual could, over a period of fi ve to ten years, produce a multi-
stage thermonuclear   device. Science is all in the public domain, and 
allows few secrets.”  14   Allison then adds ominously, “Clancy wrote 
this afterword in 1992, which means his fi ve- to ten-year period has 
elapsed.”  15   

 If building the bomb from scratch has come within the reach even 
of rich individuals, then it almost goes without saying that it should 
be child’s play for the vast majority of states.  16   Nonetheless, perhaps 
we should pause a bit before turning the study of nuclear proliferation 
over to Tom Clancy. The story  Figure 1.1  tells is not one of dramat-
ically declining barriers to entry into the nuclear weapon state club. 
Techno-centric authors fail to acknowledge, much less account for, 
the fact that over time states’ timelines   to the bomb have been slowing 
down rather than speeding up, and that an increasing number have 
been ending up as outright failures.  

  12     Thomas C. Schelling, “Thinking about Nuclear Terrorism,”  International 
Security  Vol. 6, No. 4 (spring  1982 ), p. 61.  

  13     Matthew Bunn and Anthony Wier, “Terrorist Nuclear Weapon Construction: 
How Diffi cult?”  The Annals of the American Academy of Political and Social 
Science  No. 607 (September  2006 ), pp. 133–149.  

  14     Tom Clancy quoted in Graham T. Allison,  Nuclear Terrorism: The Ultimate 
Preventable Catastrophe  (New York: Times Books,  2005 ), pp. 11–12.  

  15      Ibid. , p. 12.  
  16     Note, however, that Allison also contends, somewhat in contradiction of 

his claims cited above, that most terrorist groups have it easier than states 
because they are seeking only a single nuclear device, not “a weapons 
production line, including their own capacity to make fi ssile material.” 
 Ibid. , pp. 97–98.  
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The puzzle of declining nuclear weapons project effi ciency8

  More sophisticated techno-centric claims 

 The basic techno-centric claim that with the passage of time it has 
become easier to build the bomb does not explain the trends shown 
in  Figure 1.1 . However, there are two common, more sophisticated 
techno-centric claims that might be able to provide at least some 
explanatory leverage. 

 First, it stands to reason that states that have more prior experi-
ence with nuclear technology might be able to make the bomb more 
quickly after deciding to do so. Sensible though this point undoubt-
edly is, however, it also fails to explain the empirical variation in the 
duration and success rate of nuclear weapons projects that is shown 
by  Figure 1.1 . When the United States  , USSR  , and the UK   tried to get 
the bomb, nuclear energy was a strange new fi eld of human endeavor, 
but they fi nished their projects quickly. By contrast, most of the pro-
liferant states since 1970 have had years of experience running at least 
a research reactor before deciding to try to go nuclear (the only excep-
tions to the rule are Libya   and North Korea  , and both of them got 
research reactors not long after their initial decisions to seek nuclear 
weapons).  17   Moreover, of all the states listed in  Figure 1.1 , only India   
had ready access to separated fi ssile material at the time it launched its 
nuclear weapons (or to be precise, “peaceful nuclear explosives”) pro-
ject. So, although in principle having more experience with nuclear 
technology may greatly advance a nuclear weapons project, in fact 
this variable is not very helpful for explaining the empirical record of 
nuclear weapons projects’ varying levels of effi ciency. 

 Second, another commonly voiced techno-centric argument is the 
idea that the technology for highly-enriched uranium (HEU  ) produc-
tion is harder to master than the technology for reprocessing spent 
reactor fuel to extract plutonium  , and therefore that states pursuing 
the HEU   path to the bomb will need more time.  18   Might this explain 

  17     Data on research reactors from  http://nucleus.iaea.org/RRDB/RR/Reactor 
Search.aspx?rf =1.  

  18     On the other hand, it is also often claimed that the fabrication of a simple 
gun-type fi ssion device using HEU   is much more straightforward than the 
implosion device that is necessary if one is working with plutonium. Thus, 
for instance, the United States used an untested HEU-fueled bomb on 
Hiroshima   whereas it needed to test its plutonium bomb before dropping 
it on Nagasaki  . So perhaps states focusing on plutonium have a higher 
chance of failure at the device design stage. But generally speaking it is the 
acquisition of fi ssile material that is considered to be the “hardest” step.  
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The empirical puzzle 9

the variation in  Figure 1.1 ? In fact, however, the notion that the HEU 
path is inherently harder than the plutonium path is debatable. States’ 
specifi c technical strengths and weaknesses count for more than the 
inherent qualities of the technology itself. The vast majority of pro-
liferant states have sought both weapons-grade plutonium   and HEU  , 
sometimes simultaneously, sometimes in sequence, and sometimes 
toggling back and forth before settling on the path that appears easiest 
 for them . Moreover, the historical record of nuclear weapons projects 
does not suggest that either of these routes to the bomb is much more 
advantageous than the other. In the Manhattan Project  , the United 
States pursued both routes and fi nished both at almost exactly the 
same time; the bomb that destroyed Hiroshima   was fueled with HEU  , 
while the bomb that destroyed Nagasaki   was fueled with plutonium  . 
Among the successful proliferants other than the United States  , six 
had their fi rst success with plutonium   (USSR  , UK  , France  , Israel  , 
India  , North Korea  ), while three had their fi rst success with HEU   
(China  , South Africa  , Pakistan  ). So although historically more states 
have been successful taking the plutonium   track, on the other hand 
two of the poorest states to achieve the bomb, China   and Pakistan  , 
did so using HEU  , and South Africa  ’s HEU  -based nuclear weapons 
project was the only one launched after 1970 that was truly effi cient  . 

 All in all, while any account of the implementation   of nuclear weap-
ons ambitions must recognize that this is a deeply complex technical 
matter, narrow technical issues on their own cannot provide a solid 
answer to the empirical puzzle indicated by  Figure 1.1   .  

  The will to go nuclear 

   Another hypothesis that is commonly offered to explain one or 
another nuclear weapons project failure is the idea that the top pol-
itical leadership of the proliferant state ultimately did not have a 
strong enough will to achieve the bomb. Might this variable explain 
our puzzle? 

 There can be no question that ultimate nuclear intentions are cru-
cially important for explaining the overall pattern of nonproliferation. 
In fact in my prior book,  The Psychology of Nuclear Proliferation , I 
argued that the most important reason why still fewer than 10 states 
actually possess the bomb today, even though many more have long 
had the basic technical and industrial wherewithal to achieve that, 
is that most top state leaders shy away from making the defi nitive 
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The puzzle of declining nuclear weapons project effi ciency10

decision to go for the bomb.  19   So I would be the last person to con-
tend that the lack of a clear will to go nuclear is unimportant to the 
end result. 

  Figure 1.1 , however, lists only those 17 states that are generally 
believed to have launched  dedicated  nuclear weapons projects, as 
opposed to a larger number of states that are generally judged to have 
merely dipped their toes in the water: states such as Nazi   Germany   in 
the 1940s, Switzerland   and Sweden   in the 1950s and 1960s, Taiwan   
in the 1970s and 1980s, and so on. Of course, some of these codings 
may be wrong. As noted previously, however, despite their coding dif-
ferences, the available lists of dedicated proliferant states all indicate 
the same basic trends as those shown in  Figure 1.1 .  20   

 It is certainly interesting to ask why some states decide for a dedi-
cated nuclear weapons project whereas others merely hedge, but that 
is not the question I am asking here. My question here is about the 
level of effi ciency of dedicated nuclear weapons projects. Therefore, 
the “they didn’t really mean it” argument is more or less beside the 
point. 

 In addition, although a top-down decision to get the bomb is cer-
tainly necessary at some point in the process, consistently strong 
top leadership desires for the bomb are not a necessary condition 
for nuclear weapons project effi ciency  . Indeed, waffl ing or mixed 
feelings at the top have not been limited to those states whose 
nuclear weapons projects failed or took an inordinate amount of 
time to reach their ultimate goal. For instance, take the case of 
France  . Although fewer than six years separate Prime Minister 
Pierre Mend è s France  ’s transcendental decision to “go nuclear” on 
December 26, 1954 and the fi rst French nuclear test   on February 13, 
1960, in between those two bookmark dates, various French prime 
ministers tried to sweep Mend è s France  ’s decision under the rug.  21   

  19     Jacques E. C. Hymans,  The Psychology of Nuclear Proliferation; Identity, 
Emotions, and Foreign Policy  (Cambridge University Press,  2006 ), esp. ch. 1.  

  20     See especially the excellent effort by Philipp C. Bleek, “When Did (and 
Didn’t) States Proliferate? Coding the Spread of Nuclear Weapons 
throughout the Atomic Age,” Occasional Paper, Working Draft 2.1 (2011 
revision), James Martin Center for Nonproliferation Studies, Monterey 
Institute of International Studies, Monterey, CA. See also Dunn , “The 
NPT,” p. 156.  

  21     See Hymans,  The Psychology of Nuclear Proliferation , ch. 4.  
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The empirical puzzle 11

Moreover, even those prime ministers who supported the idea of 
going nuclear tended not to devote too much attention to the details 
of the nuclear weapons project, consumed as they were by the grow-
ing political instability and military disasters in Suez   and Algeria  . 
Yet the French bomb project marched inexorably forward, ultim-
ately forcing itself onto the politicians’ agenda whether they liked 
it or not. As the administrative head of the French Commissariat 
 à  l’Energie Atomique  , Pierre Guillaumat,   recounted, “I would tell 
the prime ministers, one of these days I will arrive in the court-
yard of Matignon [the Prime Minister’s residence] with [General] 
Buchalet   who will be pushing a wheelbarrow with an atomic bomb 
in it, because I just can’t keep it any longer  chez moi. ”  22   Despite the 
fecklessness of the politicians, ultimately the fi rst French nuclear 
test   took place about a year ahead of the timetable that had been 
announced by Prime Minister Guy Mollet   in July 1956.  23   A simi-
lar story of strong bureaucratic   momentum pushing the project 
forward even after the politicians started getting cold feet might 
also be told about India  , Israel  , and perhaps other cases of nuclear 
weapons project success.  24   In short, we should not assume that the 
top leadership’s level of desire for the bomb will be refl ected in the 
nuclear weapons project’s level of effi ciency.    

  The Non-Proliferation Treaty (NPT) 

   Neo-liberal institutionalists and constructivists who focus on the 
Non-Proliferation Treaty (NPT) seem on the surface to have a very 
strong case that this variable explains the puzzle. The NPT entered 
into force in 1970, and it turns out that those states that had started 
their nuclear weapons projects before that date all did relatively well, 
whereas those states that started their programs after that date gener-
ally had problems. Moreover, of the three NPT-era nuclear weapons 

  22     Marcel Duval, “Pierre Guillaumat et l’arme atomique,” in Georges-Henri 
Soutou and Alain Beltran, eds.,  Pierre Guillaumat: la passion des grands 
projets industriels  (Paris: Editions Rive Droite,  1995 ), p. 46.  

  23     Dominique Mongin,  La bombe atomique fran   ç   aise  (Brussels: Bruylant, 
 1997 ), p. 432.  

  24     See George Perkovich,  India’s Nuclear Bomb: The Impact on Global 
Proliferation  (Berkeley: University of California Press,  2002 ); Avner Cohen, 
 Israel and the Bomb  (New York: Columbia University Press,  1998 ).  
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The puzzle of declining nuclear weapons project effi ciency12

projects that have succeeded so far, two (Pakistan   and South Africa  ) 
had pointedly refused to join the treaty.  25   

 So is the NPT the answer to our puzzle? To evaluate this question, 
fi rst of all it is important to recall exactly what the puzzle of this book 
is and is not. The puzzle is  not  why so few states have gone against the 
NPT and tried to “go nuclear” in recent decades.  26   Rather, the puzzle 
is why the states that have chosen to go against the NPT and launched 
dedicated nuclear weapons projects in recent decades have been so 
much more ineffi cient   in their work than their predecessors were. 

 So the key question is, after the NPT came into force in 1970, did 
proliferant states suddenly fi nd it much more diffi cult to acquire key 
technologies, thus slowing or even stopping their pursuit of the bomb? 
This question has been studied quite systematically by the longtime 
nonproliferation observer Lewis Dunn.  27   

 For Dunn, the NPT has had important, but contradictory, effects 
on the ease of mounting nuclear weapons projects. NPT Article III 
has helped to restrain proliferation, but NPT Article IV has helped to 
advance it. Therefore, the overall effect of the NPT on the supply side 
of the proliferation equation has been mixed. 

 Article III requires nuclear exporters and importers to apply 
international safeguards to the technology. Dunn fi nds that several 

  25     The third, North Korea  , had been an NPT member-state but left the treaty in 
2003, three years before its fi rst attempted nuclear test and six years before 
its fi rst minimally successful nuclear test.  

  26     A number of recent scholarly works have addressed this demand-side puzzle. 
They generally show that the NPT has made a difference by helping to fi rm 
up many states’ (especially democracies’) nonproliferation commitments, and 
even in some cases to curtail exploratory nuclear weapons efforts. See Harald 
M ü ller and Andreas Schmidt, “The Little Known Story of De-Proliferation: 
Why States Give Up Nuclear Weapons Activities,” in William C. Potter and 
Gaukhar Mukhatzhanova, eds.,  Forecasting Nuclear Proliferation in the 21st 
Century , Vol. 1:  The Role of Theory  (Stanford University Press,  2010 ), pp. 
124–158. See also Maria Rost Rublee,  Nonproliferation Norms: Why States 
Choose Nuclear Restraint  (Athens, GA: University of Georgia Press,  2009 ). 
Note that these fi ndings are not incompatible with the argument about the 
limits to the effectiveness of the NPT   that I made in  The Psychology of 
Nuclear Proliferation , esp. pp. 6–7.  

  27     Dunn, “The NPT.” Dunn’s article also considers the question of the NPT’s 
effects on states’ propensity to seek the bomb, but that issue is not directly 
relevant to this book’s question of lengthening timelines of the nuclear 
weapons projects of states that have sought the bomb, so I will not review his 
arguments on that.  
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The empirical puzzle 13

proliferant states have violated their international safeguards obliga-
tions, and that “the record of IAEA   safeguards in providing early 
warning of clandestine activities has been poor.”  28   Therefore the 
answer to our puzzle is not to be found in the application of IAEA 
safeguards. 

 On the other hand, the nuclear and dual-use export controls imposed 
by the Nuclear Suppliers Group (NSG)   and other related clubs of 
exporters appear to have been more effective. (These export controls 
are not strictly part of the NPT, but they are widely considered part of 
the broader NPT “regime.”) Dunn writes that although export con-
trols have not prevented proliferant states from acquiring such equip-
ment, they have forced acquisition efforts to go underground and into 
the black market  , ultimately constraining “the size, pace, and effect-
iveness of these programs.”  29   However, Dunn also recognizes, “Many 
factors probably explain the relative lengthening of the time it takes to 
get the bomb, including limited technological and industrial capabil-
ities, fi nancial limitations, poor management  , and uncertain political 
and bureaucratic   commitment.” Thus his argument for the import-
ance of export controls ends up being very modest: merely that they 
“contributed as well.”  30   

 Turning now to Article IV, Dunn sees its guarantee of states’ “inali-
enable right” to the full exploitation of nuclear energy for peaceful 
purposes as a dangerous loophole for proliferant states. Indeed, 
according to Dunn, “The use of the Article IV right as a cover behind 
which a country can pursue nuclear weapons is the most glaring 
weakness of the NPT.”  31   He further notes that there is not even inter-
national consensus that “the article’s rights are conditional on good-
faith NPT adherence.”  32   Dunn concludes that the existence of Article IV 
has greatly undermined attempts to restrict the international nuclear 
market, including the market for sensitive, dual-use goods.  33   

 In short, NPT Article III has caused greater diffi culties for states 
trying to import technology for covert nuclear weapons projects, but 
NPT Article IV has made it easier for them to do so. So what is the 
net impact here? Dunn’s conclusion is not very clear on this point. But 

  28      Ibid. , p. 154. He does believe that the IAEA Additional Protocol  could  be 
effective in the future if it were universally applied.  

  29      Ibid. , p. 154.      30      Ibid. , p. 155.      31      Ibid. , p. 159.  
  32      Ibid. , p. 159.      33      Ibid. , p. 153.  
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The puzzle of declining nuclear weapons project effi ciency14

I think a strong case can be made that the net impact has changed 
considerably over time. In particular, prior to the end of the Cold 
War   and the discovery of Iraq  ’s massive clandestine nuclear weapons 
project in 1991, the main nuclear exporters heeded Article IV more 
than Article III, so on balance the NPT facilitated the diffusion of 
technology. By contrast, since 1991, they have heeded Article III more 
than Article IV, so on balance the NPT has impeded the diffusion of 
technology. Of course, since 1991 we have also seen the emergence 
of “second-tier” nuclear suppliers such as North Korea   and Pakistan  . 
Thus, proliferant states have still been able to import a great deal 
of sensitive nuclear and dual-use equipment. Nonetheless, in general 
one can assume that most proliferant states would prefer German   or 
American   technology if they could get their hands on it. So the export 
controls imposed by the main nuclear exporters do matter. 

 The importance of 1991 as a watershed moment that changed the 
net supply-side consequences of the NPT regime is shown by the fol-
lowing indicators. 

 First, before 1991, membership in the NPT was far from univer-
sal. Most notably, France   and China  , both nuclear weapon states   and 
active nuclear exporters, fl atly refused to join the treaty. It was only in 
1992 that both of them joined the treaty and subsequently supported 
strengthening the regime, although China   has reformed its historic-
ally dangerous nuclear export practices only gradually.  34   

 Second, before 1991, IAEA   safeguards inspections had been quite 
pro forma. IAEA   inspectors only checked on nuclear facilities that 
states chose to declare; they typically did so in a “cursory” man-
ner; and up to 1991 they had never undertaken even a single “spe-
cial inspection” of suspect facilities as foreseen by the basic IAEA   
safeguards agreement INFCIRC/153.  35   Therefore, determined pro-
liferant states such as Iraq   were able to mount large, secret, multi-
year “parallel” nuclear weapons projects without the IAEA   catching 
on. Essentially, the regime was strong enough only to ensure that 
the IAEA   would become aware of a “smash and grab” operation on 

  34     See Evan S. Medeiros,  Reluctant Restraint: The Evolution of China’s 
Nonproliferation Policies and Practices, 1980–2004  (Stanford University 
Press,  2007 ).  

  35     Matthias Dembinski, “North Korea, IAEA Special Inspections, and the 
Future of the Nuclear Nonproliferation Regime,”  Nonproliferation Review  
Vol. 2, No. 2 (winter  1995 ), esp. p. 32.  
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declared nuclear fuel within six months of its occurrence. As former 
IAEA   Director-General Mohamed ElBaradei   writes, “If this sounds 
frighteningly na ï ve, it was. For regimes that chose to conceal their 
illicit activities, the IAEA   was a beat cop with a blindfold.”  36   After the 
Iraq revelations, the IAEA  ’s blindfold was at least partially removed. 

 Third, before 1991, the Nuclear Suppliers Group (NSG)   – which, 
recall, Dunn sees as the regime’s most effective point – was moribund. 
Indeed, between 1978 and 1991 the NSG    did not even meet , let alone 
update its short and outdated export control lists.  37   Moreover, sev-
eral NSG   member-states, including West Germany  , Switzerland  , and 
Belgium  , refused to require full-scope safeguards – i.e. to require a 
state to open up its entire nuclear infrastructure to IAEA   inspectors – 
as a condition for sending nuclear exports. Indeed, throughout the 
1980s West Germany   insisted on exporting an advanced, industrial-
scale uranium enrichment plant to non-NPT member state Brazil   des-
pite strong US   pressures to cease and desist.  38   The Iraq shock brought 
the NSG   back to life, and in April 1992 it adopted a new list of 
nuclear export controls that, importantly, fi nally included “dual-use  ” 
goods.  39   A chastened Germany   also successfully promoted the adop-
tion of this much longer list of export controls by the entire European 
Union  .  40   

 Fourth, before 1991, there was wide variation in the degree to 
which NSG   member-states actually applied the rules that they had 
on the books. US   export controls were relatively strict as a result of 
the passage of the 1977 Glenn/Symington amendments to the Foreign 
Assistance Act and the 1978 Nuclear Non-Proliferation Act.  41   By 
 contrast, in West Germany   nuclear export controls were not taken 
seriously. A former section head of the export control division of the 
Bundesamt f ü r Wirtschaft (Federal Offi ce for the Economy) even 

  36     Mohamed ElBaradei,  The Age of Deception: Nuclear Diplomacy in 
Treacherous Times  (New York: Metropolitan Books,  2011 ), p. 10.  

  37     Claus Hofhansel,  Commercial Competition and National Security: 
Comparing US and German Export Control Policies  (Westport: Praeger, 
 1996 ), p. 4.  

  38     Karl Kaiser, “The Great Nuclear Debate: German–American 
Disagreements,”  Foreign Policy  No. 30 (spring  1978 ), pp. 83–110.  

  39     Hofhansel,  Commercial Competition and National Security , p. 4.  
  40      Ibid. , p. 13.  
  41     Robert Beckman,  Nuclear Non-Proliferation: Congress and the Control of 

Peaceful Nuclear Activities  (Boulder: Westview Press,  1985 ).  
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admitted that information he received from foreign intelligence   ser-
vices about dicey nuclear export behavior by German   companies 
often went straight into the trash.  42   By contrast, after the revelations 
of German involvement in Saddam   Hussein’s nuclear program and 
other similar scandals around the same time, between 1991 and 1992 
the German government created a separate export control regulatory 
agency, the Bundesausfuhramt, and a new enforcement bureau, the 
Zollkriminalamt, endowing both with large, well-trained, and high-
paid staffs.  43   Today, Germany   is a global leader in this area, with not 
just the state, but also signifi cant German high-tech companies such 
as Leybold committing serious resources to enforcing the rules.  44   

 In sum, the NPT regime did not really begin to operate effectively 
until after 1991, and even then the regime had the likes of A. Q. Khan 
  to contend with.  45   Yet, as shown in  Figure 1.1 , nuclear weapons pro-
ject ineffi ciency and failure rates were already dramatically rising 
prior to 1991. Therefore, although the NPT regime’s supply-side con-
trols can probably be given some credit for further elongating nuclear 
weapons project timelines   in the very recent past, this variable cannot 
explain most of the variation in the data.    

  Entangling alliances 

   Instead of focusing on the multilateral NPT regime, IR realists would 
tend to point to the superpowers  ’ unilateral actions in support of 
nonproliferation.  46   

 The superpowers   have always perceived a strong self-interest in 
monopolizing the bomb for themselves, so it is plausible to think that 

  42     Claus Hofhansel, “German Perspectives on Export Control Policy,” in Gary 
K. Bertsch, Richard T. Cupitt, and Steven Elliott-Gower, eds.,  International 
Cooperation on Nonproliferation Export Controls: Prospects for the 1990s 
and Beyond  (Ann Arbor: University of Michigan Press,  1994 ), p. 187. Note 
that West Germany’s turnabout on this issue was also a response to 1989 
revelations that a German company had built a chemical weapons plant for 
Libya  ’s Muammar Gaddafi .  

  43      Ibid. , pp. 187–188.  
  44     David Albright,  Peddling Peril: How the Secret Nuclear Trade Arms America’s 

Enemies  (New York: Free Press,  2010 ), esp. ch. 11.  
  45      Ibid.   
  46     See, e.g., Henry Sokolski,  Best of Intentions: America’s Campaign against 

Strategic Weapons Proliferation  (Westport: Praeger,  2001 ).  
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they may have had an impact on the course of proliferation. On the 
other hand, that constant cannot explain the variable of declining effi -
ciency of nuclear weapons projects over time. A realist might suggest, 
however, that the puzzling trends of  Figure 1.1  could be explained by 
the variation in superpower  leverage  over different nuclear proliferant 
states. 

 In particular, realists teach us that in both bipolarity, which was 
the structure of the international system from 1945 to 1992, and in 
unipolarity, which has been the structure of the international system 
since that time, a state’s ability to withstand superpower nonprolifer-
ation pressures should largely boil down to whether it relies on the 
superpower   for its security. Meanwhile, in bipolarity and in unipolar-
ity, superpowers   do not rely very much on allies for their own secur-
ity. Thus the superpower   does not fear that its allies will abandon it, 
but its allies do fear that the superpower   might abandon them.  47   So 
the structure of the situation gives superpowers   great leverage over 
their allies, while allies have little leverage over the superpower  .  48   As 
a result, superpowers   should be able to use the threat of abandonment 
to enforce their nonproliferation interests vis- à -vis their allies, whereas 
allies should not be able to use the threat of defection to pursue their 
nuclear weapons desires   in the face of superpower   resistance. 

 In short, states allied to a superpower   should have had much more 
diffi culty achieving the bomb since 1945 than states that were not 
bound by such entangling alliances. For instance, analysts often 

  47     This basic logic is put forth by Kenneth Waltz,  Theory of International 
Politics  (Reading, MA: Addison-Wesley,  1979 ); see also the discussion in 
Thomas J. Christensen and Jack Snyder, “Chain Gangs and Passed Bucks: 
Predicting Alliance Patterns in Multipolarity,”  International Organization  
Vol. 44, No. 2 (spring  1990 ), esp. pp. 141–147; Avery Goldstein, 
“Discounting the Free Ride: Alliances and Security in the Postwar World,” 
 International Organization  Vol. 49, No. 1 (winter  1995 ), pp. 39–71. For 
a somewhat different view of the matter, which suggests that ideological 
factors may mediate the allies’ level of fear of abandonment, see Glenn H. 
Snyder, “The Security Dilemma in Alliance Politics,”  World Politics  Vol. 36, 
No. 4 (July  1984 ), esp. pp. 491–494.  

  48     Charles A. Kupchan, “NATO and the Persian Gulf: Examining Intra-
Alliance Behavior,”  International Organization  Vol. 42, No. 2 (spring  1988 ), 
pp. 317–346. It is sometimes suggested that the allies have leverage over the 
superpower   in the sense that they can free-ride on the superpower’s defense 
spending. This may or may not be so, but in any case if the allies are content 
to free-ride they certainly will not be trying to acquire a nuclear weapons 
arsenal. On this point see Goldstein, “Discounting the Free Ride.”  
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The puzzle of declining nuclear weapons project effi ciency18

point to Secretary of State Henry Kissinger  ’s threat to withdraw 
economic and security assistance to South Korea   as the key action 
that caused that country to cancel its 1970s-era nuclear weapons 
project.  49   

 In fact, however, it is doubtful that this variable will explain our 
puzzle. First, as a theoretical matter, it is very unclear why a credible 
superpower threat of abandonment should lead allied states to  pro-
long  their nuclear weapons projects, instead of nipping them in the 
bud. Second, as a crude empirical test of the proposition, I rely on the 
Correlates of War project data on worldwide formal military allianc-
es.  50   This test suggests that the entangling alliance hypothesis is not 
very powerful. Of the 15 cases of non-superpower   proliferant states, 
six had superpower   allies at the end point of their projects, whereas 
nine did not. Of the six states with superpower   allies, three succeeded 
in getting the bomb, whereas three failed. Of the nine states without 
superpower   allies, fi ve succeeded, three failed, and one remains a 
question mark. Thus, being free of an entangling superpower   alli-
ance does moderately improve a proliferant state’s likelihood of 
ultimate success. However, in terms of the level of effi ciency of these 
nuclear weapons projects, the three successful proliferant states that 
had a superpower   ally achieved their successes in an average time of 
7.3 years, whereas the fi ve successful proliferant states that lacked a 
superpower   ally achieved their successes in an average time of 15.2 
years. This fi nding cuts decidedly against the “entangling alliance” 
hypothesis  .  

  Vulnerability to military threats 

   Some realists might prefer to turn the abovementioned alliance   
hypothesis around and contend that in fact it is states that  lack  super-
power   allies that are most vulnerable to pressures aiming to halt 
their nuclear weapons projects. This is because without a superpower   
ally to defend it, the state could be threatened with preventive mili-
tary attacks on its developing nuclear infrastructure. Even if never 

  49     Seung-Young Kim, “Security, Nationalism and the Pursuit of Nuclear Weapons 
and Missiles: The South Korean Case, 1970–1982,”  Diplomacy & Statecraft  
Vol. 12, No. 4 (2001), pp. 53–80.  

  50     Data available at  www.correlatesofwar.org/datasets.htm .  
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consummated, such threats might slow down the proliferant state’s 
accomplishment of its task, since the need to conceal and decentral-
ize the nuclear work would take time and resources  . The notion that 
military threats may lead to nuclear weapons project slowdown is 
very popular today and is often proposed as a solution to the problem 
case of Iran  , for instance.  51   

 However, the realist military threats hypothesis is even less con-
vincing than the realist entangling alliance hypothesis. For starters, 
recall that the alliance variable does not empirically appear to matter 
very much. 

 In addition, the political scientist Dan Reiter has built a compre-
hensive data set that shows that preventive attacks against nuclear, 
biological  , and chemical weapons   development efforts have been his-
torically rare and, when they have occurred, largely ineffective.  52   The 
most typical counterproliferation attack has been limited air strikes, 
such as the bombing of Iraqi   nuclear facilities during the 1991 Gulf 
War  . These strikes, however, have generally had minor direct con-
sequences on nuclear infrastructure, often because of bad intelli-
gence   leading to attacks on the wrong targets. Moreover, Reiter fi nds 
that such strikes have sometimes even had counterproductive con-
sequences, as in the case of Israel  ’s 1981 attack against a half-built 
reactor in Iraq  , which actually caused Saddam   Hussein to launch 
his nuclear weapons project in earnest (for more on this episode, see 
 Chapter 3 ).  53   Reiter acknowledges that in very rare cases, more exten-
sive attacks leading to regime change did end the proliferation threat. 
But in at least half of those cases, intelligence   estimates of the adver-
sary’s WMD   capabilities were wildly infl ated, so the real security 

  51     “Netanyahu: Only ‘Credible’ Military Threat Led by US Can Stop Nuclear 
Iran,”  Haaretz , November 1, 2011, available at  www.haaretz.com/news/
diplomacy-defense/netanyahu-only-credible-military-threat-led-by-u-s-can-
stop-nuclear-iran-1.336447 .  

  52     Dan Reiter, “Preventive Attacks against Nuclear, Chemical, and Biological 
Weapons Programs: The Track Record,” in William W. Keller and Gordon 
R. Mitchell, eds.,  Hitting First: Preventive Force in US Security Strategy  
(University of Pittsburgh Press,  2006 ), pp. 27–44. For a (mild) critique of 
Reiter’s analysis, see Sarah Kreps and Matthew Fuhrmann, “Attacking the 
Atom: Does Bombing Nuclear Facilities Affect Proliferation?”  Journal of 
Strategic Studies  Vol. 34, No. 2 (April  2011 ), pp. 161–187.  

  53     Note that this attack occurred despite Iraq  ’s formal military alliance with the 
Soviet Union at that time.  
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gains were modest at best. The invasion of Iraq   in 2003 is a case in 
point.  54   

 All in all, it would appear that neither the threat nor the actual-
ity of preventive counterproliferation strikes can explain the puzzling 
empirical trends shown in  Figure 1.1   .  

    Economic resources 

 A fi nal standard hypothesis to consider is the common sense notion 
that richer countries can afford to spend more on their nuclear weap-
ons projects, thus generating faster progress toward the bomb. For 
instance, Jon Wolfsthal, who has spent time at impoverished North 
Korea  ’s Yongbyon nuclear complex, describes it as  “ a collection of 
crumbling cement structures with inadequate heat and power. The 
water and electricity work only sporadically. There are no lasers or 
modern computer complexes with fl ashing lights; the site is frozen 
in the 1950s and more closely resembles a junk yard than an evil 
regime’s nuclear nerve center.”  55   These would not seem to be propi-
tious conditions for nuclear weapons project effi ciency, and indeed 
North Korea’s nuclear weapons project has been highly ineffi cient, 
even if, admittedly, it has fi nally gotten to the point of being able to 
conduct nuclear tests. 

 It is certainly true that a state’s level of economic resources can 
affect its ability to progress toward the bomb. However, many states 
with big bank accounts have seen their nuclear weapons projects run 
poorly, whereas some others that were barely solvent have seen their 
nuclear weapons projects run well. For instance, China   and India   were 
exceedingly poor countries when they got the bomb, but their nuclear 
weapons projects did not take much longer than those of France   and 
Britain  . 

 Indeed, it is striking that overall, whereas the average per capita 
GDP (GGDC data, constant 1990 international dollars) of the states 
that have succeeded in building the bomb was US $3,773 at the time 
they launched their projects, the average per capita GDP of the states 

  54     Reiter, “Preventive Attacks against Nuclear, Chemical, and Biological Weapons 
Programs,” p. 37.  

  55     Jon B. Wolfsthal, “What They’ll Find in North Korea,”  CSIS Commentary , 
October 17, 2007, available at csis.org/fi les/media/csis/pubs/071017_
commentary_wolfsthal.pdf.  

D7B C 8 C7 3 3 34 7 3D :DD C,  53 4B 697 B9 5 B7 D7B C :DD C, 6  B9  . 1  
/ 3676 8B :DD C,  53 4B 697 B9 5 B7 .3 4B 697 2 7BC D 03 15D 3D , , C 4 75D D D:7 .3 4B 697 . B7

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9781139049429.002
https://www.cambridge.org/core
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that have failed was actually higher: US $5,520. Or take urbaniza-
tion, another standard measure of economic development. Whereas 
the urbanization of the states that succeeded in building the bomb 
was 48.5 percent at the time they launched their projects, the urban-
ization of the states that failed was actually higher: 53.6 percent.  56   
So in fact, nuclear proliferation drives have become increasingly  less  
successful even as the states attempting them have become richer and 
more urbanized. 

 Nevertheless, the distinction between developed and developing 
states seems potentially important here, even if the narrow variable 
of economic resources has fallen short. After all,  Figure 1.1  indicates 
that during the early years of the nuclear age, most attempts to get 
into the nuclear weapon state club were made by developed states   – 
i.e. the United States  , USSR  , France  , and the UK   – and these were all 
effi cient   and successful projects, even though they were the pioneers 
in the fi eld. By contrast, since the mid 1960s, most of the attempts 
to acquire the bomb have been made by developing   states, and many 
of these projects were ineffi cient   or outright failures, despite their 
second-mover advantages. The key, then, is to unpack this concept 
of “development,” and to think harder about what aspects of that 
concept beyond mere economic resources might help to explain our 
puzzle.     

  The argument of the book in brief  

 As noted above,  Figure 1.1  reveals that during the early years of the 
nuclear age, most attempts to get into the nuclear weapon state club 
were made by developed states  ; but since the mid 1960s, most attempts 
have been made by developing   states. I believe that this shift is a result 
of the declining normative legitimacy in Europe and other developed 
  regions of the “oppositional nationalist  ” identity conceptions that 
push leaders to seek the bomb.  57   By contrast, oppositional nationalist   

  56     Source: United Nations, Department of Economics and Social Affairs, 
Population Division,  World Urbanization Prospects: The 2009 Revision , File 
2: Percentage of Population Residing in Urban Areas by Major Area, Region, 
and Country,  1950 –2050. Iran  ’s level of urbanization as of the start date of 
its program (1985) was 53.4 percent.  

  57     On the importance of oppositional nationalism, see Hymans,  The Psychology 
of Nuclear Proliferation , ch. 2; on changes in normatively legitimate European 
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sentiments appear to have remained much more widespread in the 
developing   world. But however one wishes to explain it, the secular 
shift in proliferation’s center of gravity is undeniable. 

 Why might this shift in the locus of proliferation from developed   to 
developing   countries have led to slowing timelines   to the bomb? The 
obvious fi rst place to look would be at their economic resources  , but 
I have already argued that that variable does not provide a very con-
vincing answer to the puzzle. Moreover, in terms of specifi c nuclear 
technical resources, I have also argued that at least until the 1990s, 
developing   states had ready access to developed   states’ nuclear tech-
nologies, materials, and know-how, yet many of them still made only 
very slow progress toward their goal. 

 On the other hand, perhaps the most important differences between 
developed   and developing   states are not narrowly material in nature. 
Many developing   states also lag behind the developed   world in terms 
of more subtle issues of political, social, and institutional develop-
ment, which may be only modestly correlated with crude measures of 
wealth and income. Francis Fukuyama has noted that even as many 
developing   states have been making great strides in terms of GDP 
per capita and other measures of economic progress in recent dec-
ades, their state bureaucracies   generally have not improved. Indeed, 
in many cases they have become increasingly dysfunctional – in part 
due to the very same neo-liberal reforms that have helped to spur their 
recent economic growth.  58   This observation would appear to be very 
promising for explaining our puzzle, for if a state’s bureaucracy   is 
dysfunctional, then surely it will fi nd it immensely diffi cult to manage   
such a large, complex, and delicate task as building the bomb. 

 Indeed, the proliferation literature has tended to give short shrift to 
the huge managerial   challenge of nuclear weapons projects. The US 
Manhattan Project  , for instance, was utterly immense; at its height 

national identity conceptions, see Jacques E. C. Hymans, “East is East, and 
West is West? Currency Iconography as Nation-Branding in the Wider Europe,” 
 Political Geography  Vol. 29, No. 2 (February  2010 ), pp. 97–108.  

  58     How long economic growth can survive in the absence of strong state 
institutions is quite another matter. Fukuyama writes, “Overall, the negative 
effects of excessive state scope are in the long run counterbalanced by the 
positive effects of greater administrative capacity.” Francis Fukuyama,  State-
Building: Governance and World Order in the 21st Century  (Ithaca: Cornell 
University Press,  2004 ), p. 21.  
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it employed over 130,000 people, equivalent to the entire American 
auto industry at that time.  59   Among this number were many thou-
sands of highly skilled scientists and engineers. Each of these workers 
had to be hired, assigned to specifi c work teams and tasks, evalu-
ated, paid, promoted, and so on. It is true that the general advance 
of technologies since the 1940s means that nuclear proliferation no 
longer requires an effort on the scale of the Manhattan Project  . But 
still, these projects remain very large industrial and scientifi c endeav-
ors, typically the largest such projects that the state sponsoring them 
has ever undertaken. For instance, by the end of the 1980s, the Iraqi   
nuclear weapons project – despite its heavy reliance on imported 
components – was a sprawling operation that directly employed over 
7,000 scientists, engineers, and other technical staff.  60   It is easy for 
such massive projects to go awry. 

 Given that the challenge of managing   nuclear weapons projects is 
so huge, it stands to reason that the effects of good or bad manage-
ment   on the effi ciency of those projects will also be huge. Indeed, the 
importance of good management is a steady theme of some of the 
best and most heavily cited historical research on the more general 
subject of “big science  .” For instance, the eminent historian of tech-
nology Thomas P. Hughes has argued that  most  of the variance in the 
outcomes of a number of large-scale American   military and civilian 
research and development projects can be explained by the quality of 
management  :

  The reader may be surprised to fi nd this history of technological projects 
focusing so often upon management   rather than upon the engineering 
and science being managed. The author has chosen this emphasis because 
he believes that the engineers and scientists managing   the projects have 
often found that management has presented more diffi cult challenges 
than research and development. Furthermore, he is of the opinion that the 
present-day preeminence of the United States   in the creation of large sys-
tems arises in large part because of its managerial prowess.  61     

  59     Jeff Hughes,  The Manhattan Project: Big Science and the Atom Bomb  (New 
York: Columbia University Press,  2002 ), p. 9.  

  60     Kenneth Katzman, “Iraq: Former Regime Weapons Programs and Outstanding 
UN Issues,” Congressional Research Service Report RL32379, July 29,  2009 , 
p. 7. Available at  www.fas.org/sgp/crs/mideast/RL32379.pdf .  

  61     Thomas P. Hughes,  Rescuing Prometheus: Four Monumental Projects that 
Changed the Modern World  (New York: Vintage Books,  1998 ), p. 5.  
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 The debilitating effect of poor management     on nuclear weapons 
projects per se has also occasionally been noted. For instance, in 2005, 
the blue-ribbon Presidential Commission on the Intelligence Capabilities 
of the United States   Regarding Weapons of Mass Destruction   recog-
nized this point. Discussing the case of Libya  , the Commission under-
scored that Libya’s key problem in its nuclear weapons project was not 
a lack of money  , equipment, or materials, but rather of technical and 
managerial   acumen. US intelligence analysts   overestimated the Libyan   
threat, the Commission   writes, because they “often equated procure-
ment activity with weapons system capability.”  62   To make such an 
equation, writes the Commission  , “is a fundamental analytical error – 
simply because a state can buy the parts does not mean that it can put 
them together and make them work.”  63   

 One might protest that although a state’s bureaucracy   may be 
poorly performing in general, it will surely get all the attention and 
resources   it needs to perform well on such a high-stakes matter as 
nuclear development. However, the quality of nuclear management     in 
the developing   world generally leaves much to be desired, as shown 
by the poor record of nuclear safety and fi ssile material accounting 
and control systems in many states’ civil nuclear efforts.  64   This lam-
entable state of affairs is often commented on by analysts to highlight 
the threat of diversion of nuclear materials to terrorist   groups, but it 
also suggests that these states are much less capable of going nuclear 
themselves than the analysts typically pronounce. 

 Again, with a handful of exceptions the social science and policy 
literature on nuclear proliferation has not been very serious about 
investigating the impact of management  , and it has certainly not gone 
so far as to develop and test a general theory of nuclear weapons 
project implementation   based on those variables. Contributors to the 
proliferation literature often offer a ritualistic acknowledgment that 
building a nuclear weapon is “diffi cult” and that good management   
is “important”; but this is typically followed by the rider that it is 

  62     Commission on the Intelligence Capabilities of the United States Regarding 
Weapons of Mass Destruction (WMD Commission),  Report to the President 
of the United States , March 31,  2005 , p. 254.  

  63      Ibid. , p. 260.  
  64     For a brief summary of these problems see Steven E. Miller and Scott D. 

Sagan, “Alternative Nuclear Futures,”  Daedalus  Vol. 139, No. 1 (winter 
 2010 ), pp. 127–128.  
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“less diffi cult than before,” and then the problem of implementation   
is quickly forgotten. As a result, every tin-pot dictator’s nuclear fan-
tasy comes to seem like a pressing international security crisis. We 
can do better. 

  Core hypotheses 

 This book develops and tests a general theory of nuclear weap-
ons project implementation  . The theory starts at the micro level of 
politician–scientist relations, and then it situates the politician– 
scientist relationship in its wider, macro-level institutional context. 

 First, at the micro level, I argue that a nuclear weapons project can-
not be effi cient if its scientifi c and technical staff lacks a strong sense 
of intrinsic motivation   to work tirelessly toward the goal at the high-
est technical standards. This sense of intrinsic motivation   stems in 
part from nationalism, but even more importantly from an organiza-
tional culture of professionalism  . Professionalism   is always important 
in scientifi c and technical matters, but it is especially important for 
the success of nuclear weapons projects, as they are the paradigmatic 
“big science  ” endeavors: very expensive and large-scale, pushing the 
technological envelope, and requiring intense, long-term collabor-
ation across diverse scientifi c specializations.  65   

 How can scientifi c and technical professionalism   be fostered 
and maintained in such projects? I argue that good management   of 
nuclear weapons projects is not about enforcing top-down political 
control of the scientifi c and technical workers, but instead about 
showing utmost respect for scientifi c and technical workers’ profes-
sional autonomy. Respecting autonomy means, fi rst, providing them 
with ample resources  ; second, allowing them to control their own 
work process; and third, convincing – not coercing – them to become 
emotionally committed to the success of the project, which is often 
achieved through appeals to national pride  . It is not easy to call forth a 
culture of scientifi c and technical professionalism,   but it is easy to kill 
it. Therefore, we should not be surprised that many nuclear weapons 

  65     The classic statement on “big science” is Peter Galison and Bruce William 
Hevly,  Big Science: The Growth of Large-Scale Research  (Stanford 
University Press,  1992 ). For a stimulating, brief introduction to the notion 
of “big science” as it applies to nuclear weapons projects, see Hughes,  The 
Manhattan Project , esp. pp. 151–163.  

D7B C 8 C7 3 3 34 7 3D :DD C,  53 4B 697 B9 5 B7 D7B C :DD C, 6  B9  . 1  
/ 3676 8B :DD C,  53 4B 697 B9 5 B7 .3 4B 697 2 7BC D 03 15D 3D , , C 4 75D D D:7 .3 4B 697 . B7

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9781139049429.002
https://www.cambridge.org/core


The puzzle of declining nuclear weapons project effi ciency26

projects have progressed slowly and ultimately achieved very little, 
despite enjoying high political priority and massive investments. 

 Second, at the macro level, I argue that the reason why some top 
political leaderships assert tight control over their nuclear weapons 
projects, whereas others respect their scientifi c and technical workers’ 
professional autonomy, is not just a function of their managerial acu-
men. Rather, it is a function of the level of institutional constraints on 
the top leadership’s freedom of action. More specifi cally, following the 
great German social theorist Max Weber  , I distinguish between two 
ideal-types of states: Weberian legal-rational   and neo-patrimonial  .  66   
The difference between these, in a nutshell, is that whereas in Weberian 
legal-rational   states the top leadership is powerful as a result of being 
in offi ce, in neo-patrimonial   states the top leadership is in offi ce as a 
result of being powerful. In other words, in Weberian legal-rational   
states, impersonal structures trump personalist networks, but in neo-
patrimonial   states, personalist networks trump impersonal structures. 

 Whether a state is Weberian legal-rational   or neo-patrimonial   has 
major implications for the kind of interaction that is likely to take 
place between top state leaderships and their nuclear scientists and 
engineers. When state institutions are neo-patrimonial,   they cannot 
prevent short-sighted meddling in the nuclear program by the top 
 leadership – and therefore meddling happens, and scientifi c and tech-
nical workers lose their professional   autonomy. As a result, nuclear 
weapons projects become long, hard slogs. By contrast, when state 
institutions are Weberian legal-rational  , they can block top leaders 
from engaging in such short-sighted actions that undermine their sci-
entifi c and technical workers’ autonomy.  67   In this case, nuclear weap-
ons project effi ciency does come within reach (although the project 

  66     Weber develops his notions of “legal-rational” and “patrimonial” authority 
in his massive work  Economy and Society . For the core of the argument 
see Max Weber,  Essays in Economic Sociology , ed. Richard Swedborg 
(Princeton University Press,  1999 ), esp. chs. 6–8. The concept of “neo-
patrimonial” institutions is a more recent idea that connects Weber’s 
concepts to the present-day reality of states that are formally legal-rational, 
but in fact rely largely on patrimonial structures to support their rule. See 
Gero Erdmann and Ulf Engel, “Neopatrimonialism Reconsidered: Critical 
Review and Elaboration of an Elusive Concept,”  Commonwealth and 
Comparative Politics  Vol. 45, No. 1 (February  2007 ), pp. 95–119.  

  67     On the disease of short-termism in the developing world, see William Ascher, 
 Bringing in the Future: Strategies for Farsightedness and Sustainability in 
Developing Countries  (University of Chicago Press,  2009 ).  
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may still falter for a variety of reasons). In short, Weberian legal-
rational institutions save   the top political leadership from its own 
self-defeating tendencies; conversely, neo-patrimonial   institutions 
allow the leadership to display those tendencies.  68   And therefore, as 
the locus of nuclear proliferation efforts has shifted from the devel-
oped   world, which is mostly characterized by Weberian legal-rational 
institutions  , to the developing   world, which is mostly characterized 
by neo-patrimonial   institutions, we fi nd a dramatic increase in states’ 
timelines   to the bomb. 

 My theory of nuclear weapons project effi ciency   is primarily focused 
on the impact of domestic political relationships and institutions. 
However, international and transnational factors have also played, 
and are increasingly playing, a central role in the global nuclear pro-
liferation story.  69   Having noticed this trend, some analysts opine that 
in a world of global nuclear networks,   a state’s domestic strengths 
and weaknesses no longer matter. For instance, former CIA   Director 
George Tenet   has written, “In the current marketplace, if you have 
a hundred million dollars, you can be your own nuclear power.”  70   
But Tenet   is wrong. In fact, in a globalized   world, the impact of good 
management,   and of the bedrock Weberian legal-rational   institutions 
that support it, actually becomes even more pronounced.  71   

 Although nuclear weapons projects that are well managed   and 
marked by high levels of professionalism   can benefi t greatly from 
international linkages, projects that are poorly managed and lack 
professionalism   tend to benefi t much less from such linkages, and 
indeed they can actually suffer greatly from them. For instance, well-
managed nuclear programs can greatly advance themselves by send-
ing top scientifi c and technical workers to do research abroad  ; but 

  68     This is a simplifi cation of the theoretical argument that I fl esh out fully in 
 Chapter 2 . The full argument does not merely consider these two static 
ideal-types, but also hybrid cases and dynamic institutional evolutions in one 
direction or the other.  

  69     For a deeper account of the international dimension than the typical 
narrow focus on the diffusion of nuclear hardware, see Itty Abraham, “The 
Ambivalence of Nuclear Histories,”  Osiris  Vol. 21 ( 2006 ), pp. 49–65.  

  70     George Tenet,  At the Center of the Storm  (New York: HarperCollins,  2007 ), 
p. 287.  

  71     Peter A. Hall and David Soskice, “An Introduction to the Varieties of 
Capitalism,” in Hall and Soskice, eds.,  Varieties of Capitalism: The 
Institutional Foundations of Comparative Advantage  (Oxford University 
Press,  2001 ), esp. pp. 56ff.  
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when poorly-managed   nuclear programs do the same, these ties are 
liable to foster a large scientifi c and technical brain drain   out of the 
program. Similarly, although well-managed   nuclear weapons projects 
can easily take advantage of the international black market   in nuclear 
technologies and expertise to advance their work, poorly-managed   
projects are likely to fall into the many traps that await those who 
venture into black markets  , such as substandard products and scien-
tifi c con men. 

 In short, thanks to globalization,   those who are “rich” in terms 
of their internal organization can get much richer, but the “poor” 
may get poorer.  72   So the decisive variable for understanding relative 
nuclear weapons project effi ciency remains the internal dynamics of 
nuclear weapons projects. 

 Finally, what about the effects of international actions against pro-
liferation? I noted above that since 1991, multinational nonprolifer-
ation safeguards and export controls have placed some signifi cant 
obstacles in the path of proliferant states. On the other hand,   military 
attacks for the purpose of counterproliferation   may often prove to be 
counterproductive in the long run. This is because, much more than 
mere safeguards and export controls, counterproliferation attacks 
are highly likely to engender a strong nationalist   upsurge among the 
proliferant state scientifi c and technical workers. The workers thus 
develop a genuine motivation   to succeed in their appointed task, in 
contrast to the merely ersatz motivation   that can be generated by the 
standard neo-patrimonial management   tools of carrots, sticks, and 
surveillance  . Gaining the workers’ commitment is much more valu-
able to a proliferant state in the long run than whatever hardware it 
might lose in the attack. To be sure, nationalist   motivation   alone is 
not enough to cause the success of a poorly-managed   nuclear weap-
ons project that was otherwise destined for failure, but it is certainly 

  72     One caveat here, however, is that over time globalization   – or perhaps just 
the neo-liberal ideology that accompanies it – may gradually undermine 
the Weberian legal-rational institutions that support professional science. 
However, there are some signs that the institutional bulldozer of neo-liberal 
“New Public Management” theory may fi nally be running out of gas, at least 
in the developed democracies. See Patrick Dunleavy, Helen Margetts, Simon 
Bastow, and Jane Tinkler, “New Public Management Is Dead – Long Live 
Digital-Era Governance,”  Journal of Public Administration Research and 
Theory  Vol. 16, No. 3 (July  2006 ), pp. 467–494.  
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an important element of success, and therefore it is a mistake for the 
United States   or other states to take actions that stimulate it.   

  A preliminary empirical test  

 The best way to test the argument that I sketched above is via an 
in-depth, qualitative analysis of carefully selected country cases. 
However, at this point it seems valuable to make a preliminary ana-
lysis of the relevance of the theoretical model to the global historical 
record. In other words, let’s kick the tires a bit. 

  From state institutionalization to effi ciency: 
a quantitative analysis 

 I fi rst offer a simple quantitative analysis of my macro-level hypoth-
esis: the idea that fundamentally, Weberian legal-rational state insti-
tutionalization is what creates the context in which autonomous, 
profession  al, and thus ultimately effi cient   nuclear weapons projects 
can happen. For the purposes of this analysis I bracket the intermedi-
ate, micro stage of the argument and simply investigate the correlation 
between state institutionalization   and ultimate nuclear outcomes. 

 Unfortunately, there are few passable measures of Weberian legal-
rationalism  , and even fewer that cover the whole world for the entire 
period of the nuclear age. There are of course some well-known data-
sets that one might wish to turn to, such as the World Bank  ’s World 
Governance Indicators, but these only go back as far as the 1990s 
and therefore are useless for our purposes here. Some might suggest 
GDP per capita as a measure, but I have argued that state wealth 
and state institutionalization are not equivalent variables, and indeed 
I showed above that the measure of GDP per capita does not help 
very much to explain our puzzle. The best rough approximation of a 
measure of Weberian legal-rationalism that I have been able to fi nd 
is an indicator of “governmental capacity  ” developed by the sociolo-
gist Ann Hironaka to test her proposed institutionalist explanation 
of duration of civil wars from the nineteenth century to the present 
day.  73   In Hironaka’s dataset, the indicator ranges from around -2 to 

  73     Ann Hironaka,  Neverending Wars: The International Community, Weak 
States, and the Perpetuation of Civil War  (Cambridge, MA: Harvard 
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around +5, with most countries in most years standing between -1 
and +1. Note that for reasons of data availability, Hironaka’s data 
does not cover the Soviet   Union, but it does cover all other countries 
listed in  Figure 1.1  for the years in which they launched their nuclear 
weapons projects. 

 Unlike the standard IR variables discussed earlier in this chapter, 
Hironaka’s “governmental capacity  ” variable correlates closely with 
nuclear weapons project effi ciency  . As a fi rst cut here, if we simply 
divide the countries from  Figure 1.1  into two categories of success and 
failure, the average “governmental capacity  ” score of the countries 
that managed successful nuclear weapons projects (at the time of the 
launching of those projects) was 0.56, whereas the average score of 
the countries with unsuccessful projects was 0.05.  74   Moreover, focus-
ing only on non-great powers, the score of countries with successful 
projects declines only a bit, to 0.43, while the score of countries with 
unsuccessful projects remains at 0.05. Due to the low sample size 
and a couple of outliers, these differences are not statistically signifi -
cant at the 90 percent level, but at least they are pointing in the right 
direction. 

 I now analyze the fi t between “governmental capacity  ” and a some-
what more differentiated dependent variable. In his pathbreaking 
1984 book  The Dynamics of Nuclear Proliferation , Stephen Meyer 
developed a model of the requirements for a state to construct a 
nuclear infrastructure that would be capable of producing one bomb 
per year.  75   Meyer estimated that if a state meets minimal background 
economic, industrial, and scientifi c criteria, then with an all-out 
nuclear weapons drive, even with almost no nuclear infrastructure to 
begin with, it should need no more than six years using only internal 
resources   to achieve a fi rst working nuclear bomb. Thus, as a crude 
yardstick for measuring nuclear weapons projects’ effi ciency  , I divide 
the 17 cases from  Figure 1.1  into four categories. Level 1 is for states 
that succeeded in 6 years or less; Level 2 is for states that succeeded 

University Press, 2005), pp. 160–161. Hironaka’s indicator is a composite of 
the number of children in school, the coverage of the country by railroads, 
and the Polity IV “legislative effectiveness” scores.  

  74     Iran  ’s score, not included in the above calculations, is -0.20. Again, there is 
no data for the case of the USSR.  

  75     Stephen M. Meyer,  The Dynamics of Nuclear Proliferation  (University of 
Chicago Press, 1984), p. 192.  
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in 12 years or less; Level 3 is for states that succeeded in 13 years or 
more; and Level 4 is for states that did not succeed.  76   

 The fi t between this more differentiated dependent variable and 
the “governmental capacity  ” variable valued at the start year of the 
state’s dedicated nuclear weapons project is quite tight. The correl-
ation coeffi cient is 0.77, meaning that this single variable accounts for 
more than three-quarters of the variance. This is a very high correl-
ation coeffi cient. We can easily see the relationship between the vari-
ables in  Figure 1.2 . The diagonal line is computed to reveal the main 
tendency of the data.    

 Bottom line: the more governmental capacity  , the more effi cient   the 
nuclear weapons project. This is just a crude test, so we should not 
place too much stock in it, but still it is encouraging. 

 A pessimist might reasonably retort that although “governmental 
capacity  ” appears to be strongly correlated with nuclear weapons 
project effi ciency  , still this is not very reassuring because some states 
that scored quite low on the measure ended up ultimately getting the 
bomb. As noted at the outset of this book, however, policymakers 
care deeply not just about whether a state might eventually acquire 
the bomb, but also, and perhaps even above all, about how long it may 
need to get there. Therefore, a causal argument that, even when meas-
ured very crudely, appears to account for a great deal of the empirical 
variation in nuclear weapons project effi ciency certainly merits much 
closer investigation.  

  From autonomy to effi ciency: evidence from the 
fi rst fi ve nuclear weapon states 

   Now turning to a fi rst, brief empirical consideration of the micro-
level hypothesis, does the historical experience of the fi rst fi ve nuclear 
weapons states appear to support my argument that nuclear scientifi c 
and technical worker autonomy leads to high levels of scientifi c and 
technical professionalism  , and therefore to nuclear weapons project 
effi ciency  ? It turns out that the major histories of all of these early 
cases of proliferation answer the question with a strong and unam-
biguous “yes.” 

  76     In this exercise I include Iran   in Level 4, but it could end up in Level 3.  
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    The United States . During the early days of the Manhattan Project  , 
the effort did not run very smoothly. This was largely because 
General Leslie Groves  , its security-minded administrative head, tried 
to impose strict controls   on information exchange inside the project.  77   
But after about a year of laboring under Groves  ’ restrictive rules, 
which fl ew in the face of scientifi c professional norms, the scientifi c 
and technical workers’ frustrations boiled over. Most notably, the 
physicist Edward Condon   tendered his resignation to the project’s 
scientifi c chief, Robert Oppenheimer  , writing, “I feel so strongly that 
this policy [of Groves] puts you in the position of trying to do an 
extremely diffi cult job with three hands tied behind your back … 
The scientifi c position of the project is hopeless.”  78   Condon  ’s letter 
spurred Oppenheimer   to stand up to Groves   and to reject the gen-
eral’s attempts to compartmentalize the different pieces of the over-
all project. Soon, as a consequence of Oppenheimer’s strong stand, 
Groves  ’ rules “became a joke.”  79   The scientifi c and technical workers’ 
reassertion of their professional autonomy   was complete by the time 

  77     Kai Bird and Martin Sherwin,  American Prometheus: The Triumph and 
Tragedy of J. Robert Oppenheimer  (New York: Random House, 2005), p. 224.  

  78      Ibid. , p. 224.      79      Ibid. , p. 226.  

UK

2.0

1.5

1.0

0.5

0.0

–0.5

–1.0

6 or fewer 7 to 12

Number of Years to Completion

G
o
ve

rn
m

e
n

t 
C

a
p

a
ci

ty
 I

n
d

e
x

13 or more Failed

France

South Africa

USA

India

Israel

North Korea

South Korea
Yugoslavia

Syria/Brazil

Iran (still trying)
Iraq

LibyaPakistanChina

 Figure 1.2      Governmental capacity and nuclear weapons project effi ciency  

D7B C 8 C7 3 3 34 7 3D :DD C,  53 4B 697 B9 5 B7 D7B C :DD C, 6  B9  . 1  
/ 3676 8B :DD C,  53 4B 697 B9 5 B7 .3 4B 697 2 7BC D 03 15D 3D , , C 4 75D D D:7 .3 4B 697 . B7

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9781139049429.002
https://www.cambridge.org/core


A preliminary empirical test 33

English physicist James Tuck   arrived in 1943: “Here at Los Alamos, I 
found a spirit of Athens, of Plato, of an ideal republic.”  80   This atmos-
phere was the key to the progress of a nuclear weapons project whose 
level of effi ciency – three years from start to fi nish – has never again 
been equaled.   

    The Soviet Union . Nothing in Stalin  ’s Soviet Union approximated 
the spirit of Athens and the ideal republic. But on the other hand, the 
history of the Soviet nuclear weapons project also clearly diverges 
from the stereotype of unrestrained Stalinist   tyranny. The historian 
David Holloway writes:

  It is striking how the apparatus of the police state fused with the physics 
community to build the bomb. In the 1930s the physics community – as 
was argued earlier – had enjoyed an unusual measure of intellectual auton-
omy  , which was sustained by a set of social relationships. That auton-
omy was not destroyed by the creation of the nuclear project. It continued 
to exist within the administrative system that was set up to manage   the 
project.  81     

 Holloway argues that the relative autonomy of the nuclear program 
was an anomaly in Stalin’s Soviet Union, but Alexei Kojevnikov’s 
more recent work shows that it actually refl ected the standard Soviet 
approach to big science  , which had become institutionalized in the 
country already by the 1920s.  82   Be that as it may, it is clear that the 
professional autonomy enjoyed by the scientifi c and technical workers 
in the program was a key reason why the Soviets were able to com-
plete their fi rst bomb in only about four years, a period shorter than 
any other with the exception of the Manhattan Project  .   

    The United Kingdom.  In contrast to the US   and Soviet   projects, 
the British   nuclear weapons project was controlled by scientists and 
engineers from the outset. As the historian Margaret Gowing writes, 
“Effi ciency of execution depended on the men running the establish-
ments – on two scientists and an engineer … The whole project hung 
on the ability of these three men   to gather and organize good teams  , 

  80      Ibid. , p. 256.  
  81     David Holloway,  Stalin and the Bomb: The Soviet Union and Atomic 

Energy, 1939–1956  (New Haven: Yale University Press, 1994), p. 204.  
  82     Alexei Kojevnikov, “The Great War, the Russian Civil War, and the Invention 

of Big Science,”  Science in Context  Vol. 15, No. 2 (2002), pp. 239–275.  
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and to work with each other.”  83   And work well together they did: 
“In terms of British industrial achievement in the new technological 
age which dawned in 1945, the early atomic project’s success was 
remarkable and possibly unique. There has still been no one single 
industrial programme in Britain to match the early atomic plants in 
their combination of size, diversity, complexity, sophistication, and 
effi ciency.”    84   

  France . The French   nuclear weapons project was also very effi cient  : 
the fi rst test   came in 1960, only six years after the political deci-
sion to build the bomb, and eight years after the start of construc-
tion of weapons-grade plutonium  -producing reactors. What explains 
this high level of performance? Key to the explanation is that the 
French Commissariat  à  l’Energie Atomique (CEA  ) “was the only pub-
lic institution with such a high degree of autonomy, the only one not 
accountable to a specifi c ministry, and the only one not subject to the 
same fi nancial controls as other state enterprises,” in the words of 
historian Gabrielle Hecht.  85   Moreover, the CEA’s   formal autonomy 
was greatly accentuated by the merry-go-round of governments in the 
French Fourth Republic, whose never-ending series of crises did not 
permit politicians to establish fi rm controls over the bureaucracy  .  86   As 
a result, the scientifi c and technical professionals   enjoyed full control 
over their own work process. General Albert Buchalet  , one of the key 
participants in the project, argues, “This freedom of action was the 
very condition of the success of the operation.”  87   

    China . In the words of historians John Lewis and Xue Litai:

  In China, all involved in the nuclear program realized that, in practice 
at least, the scientifi c and technical decision making had to be left to 
the experts. In the nuclear weapons world, China’s real innovation was 

  83     Margaret Gowing with Lorna Arnold,  Independence and Deterrence: Britain 
and Atomic Energy, 1945–1952 , Vol. 2:  Policy Execution  (New York: 
St. Martin’s Press,  1974 ), p. 4.  

  84      Ibid. , p. 351.  
  85     Gabrielle Hecht, “Political Designs: Nuclear Reactors and National Policy 

in Postwar France,”  Technology and Culture  Vol. 35, No. 4 (October  1994 ), 
p. 665. See also Gabrielle Hecht,  The Radiance of France: Nuclear Power 
and National Identity after World War II  (Cambridge, MA: MIT Press, 
 1998 ).  

  86     Hecht, “Political Designs,” p. 666.  
  87      Ibid. , p. 673.  
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to tolerate and then mandate a reform of the political system in order to 
leave the hard choices to the nonpolitical specialists. In their coalition with 
the military-political command structure, the scientists reciprocated by 
according the political leadership professional   respect and the fi nal, albeit 
mostly perfunctory, authority on most nontechnical policy matters.  88     

 The result was a fantastic success: a mere nine years from start to fi n-
ish, despite China’s scientifi c and technical backwardness and general 
poverty. “China’s program,” write Lewis and Xue, “exhibited import-
ant management   features that, in a much later and different context, 
would be identifi ed as underlying large, successful defense acquisi-
tion, namely, clear command channels; stability; limited reporting 
requirements; small, high-quality staffs; communications with users; 
and prototyping and testing.”  89   (I devote  Chapter 4  of this book to 
exploring the Chinese case in depth.)   

 In sum, the histories of the fi rst fi ve nuclear weapons states clearly 
indicate the plausibility of my micro-level hypothesis. Of course, these 
are all cases of nuclear program autonomy and nuclear weapons pro-
ject effi ciency, so this brief empirical consideration has only looked 
at half of the equation. Even so, it is striking that the social-scientifi c 
proliferation literature has not noticed this major theme in the histor-
ical literature and tried to apply it to a wider range of cases. I believe 
that this is due to the general lack of interest in questions of policy 
implementation   in the security studies fi eld in recent years.     

  Bringing implementation back in  

   This book is not meant merely to fi ll a lacuna in the literature on 
nuclear proliferation, but also to point out a more general lacuna in 
the fi eld of security studies. During the 1970s and 1980s, the security 
studies literature paid a great deal of attention to the question of  policy 
implementation, thanks in no small measure to the inspiration pro-
vided by the pioneering work of Graham Allison on the US   response 
to the Cuban Missile Crisis  .  90   In the past two decades, however, most 

  88     John W. Lewis and Xue Litai,  China Builds the Bomb  (Stanford University 
Press,  1988 ), p. 232.  

  89      Ibid. , p. 233.  
  90     Graham T. Allison, “Conceptual Models and Cuban Missile Crisis,”  American 

Political Science Review  Vol. 63, No. 3 (September  1969 ), pp. 689–718; 
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The puzzle of declining nuclear weapons project effi ciency36

security studies scholars have developed research agendas focusing 
either on the  causes  of state policy decisions or on the  effects  of state 
behavior, while largely ignoring implementation, the intermediate 
step that  links  the decision to the behavior. Indeed, one might say 
that the question of policy implementation has become security stud-
ies’ unloved and neglected middle child.  91   And what is true of security 
studies is also true of the political science literature more generally; 
as public management   scholar Steven Kelman writes, “The empirical 
study of government organizations has come close to disappearing 
from mainstream political science.”  92   

 The fi eld’s recent disregard for the issue of implementation is indefens-
ible.  93   After all, as Allison once put it, “Implementation is at least half 

Graham T. Allison,  Essence of Decision: Explaining the Cuban Missile Crisis  
(Boston: Little, Brown,  1971 ).  

  91     By contrast, in the international political economy literature such questions 
are all the rage – but note that this book tries to caution security studies 
scholars against following our IPE colleagues’ embrace of principal–agent 
theory as the basic theoretical framework for studying the matter. A recent 
study of policy implementation in the political economy sphere that relies on 
starting assumptions that are similar to mine is Yoshiko M. Herrera,  Mirrors 
of the Economy: National Accounts and International Norms in Russia and 
Beyond  (Ithaca: Cornell University Press,  2010 ).  

  92     Steven Kelman, “If You Want To Be a Good Fill-in-the-Blank Manager, Be a 
Good Plain-Vanilla Manager,” 2010 John Gaus Lecture,  PS: Political Science 
and Politics  Vol. 44, No. 2 (April  2011 ), p. 241.  

  93     Very recently the proliferation literature has started to wake up to the 
importance of implementation-related questions. See especially Scott D. 
Sagan, “Nuclear Latency and Nuclear Proliferation,” in William C. Potter 
and Gaukhar Mukhatzhanova, eds.,  Forecasting Nuclear Proliferation in 
the 21st Century , Vol. 1:  The Role of Theory  (Stanford University Press, 
 2010 ), pp. 80–101. See also Alexander H. Montgomery, “Stop Helping Me: 
When Nuclear Assistance Impedes Nuclear Programs,” paper presented 
at the Nuclear Renaissance and International Security workshop, Center 
for International Strategy, Technology, and Policy, Georgia Institute of 
Technology, Atlanta, GA, February 1, 2010. On nuclear implementation 
especially by terrorist groups, see John Mueller,  Atomic Obsession: Nuclear 
Alarmism from Hiroshima to Al-Qaeda  (Oxford University Press,  2010 ), 
chs. 12–15. There are also some interesting studies of the implementation 
of civilian nuclear policies such as Emanuel Adler,  The Power of Ideology: 
The Quest for Technological Autonomy in Argentina and Brazil  (Berkeley: 
University of California Press,  1987 ), esp. ch. 11, and Etel Solingen, 
 Industrial Policy, Technology, and International Bargaining: Designing 
Nuclear Industries in Argentina and Brazil  (Stanford University Press,  1996 ), 
esp. ch. 6. Finally, there is a relevant literature on implementation issues in 
existing nuclear weapons states. See especially Scott D. Sagan,  The Limits 
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the problem in most important government decisions and actions.”  94   
Implementation is important not only because of the time and effort 
policymakers and their subordinates must devote to it, but also because 
how well it is done often determines whether or not policy choices have 
their intended consequences. The importance of implementation in 
international security affairs was recently reaffi rmed by the Iraq   War 
debacle.  95   Indeed, it is telling that a war that became bogged down 
due to the US’s fumbling of its implementation issues was originally 
launched in part because the United States   underestimated how badly 
Iraq had been fumbling its own implementation issues.  96   Clearly the 
problem of inadequate attention to the problem of implementation has 
not been limited to people living in the ivory towers of academe. 

 It is necessary to underscore that my praise for Allison’s early work 
here should not be taken to imply that in this book I intend to use 
the “bureaucratic politics  ” paradigm to explain nuclear proliferation. 
There actually is a small existing bureaucratic politics   literature on pro-
liferation, which focuses mainly on the policy preferences and lobby-
ing efforts of nuclear program elites to get the lucrative assignment 
to build nuclear weapons.  97   This book is not about the bureaucratic 

of Safety: Organizations, Accidents, and Nuclear Weapons  (Princeton 
University Press,  1995 ); Hugh Gusterson,  Nuclear Rites: A Nuclear Weapons 
Laboratory at the End of the Cold War  (Berkeley: University of California 
Press,  1996 ); Ashley J. Tellis,  India’s Emerging Nuclear Posture: Between 
Recessed Deterrent and Ready Arsenal  (Santa Monica: RAND,  2001 ); 
Sagan’s contribution to Kenneth Waltz and Scott D. Sagan,  The Spread of 
Nuclear Weapons: A Debate Renewed  (New York: W. W. Norton,  2002 ); 
and Lynn Eden,  Whole World on Fire: Organizations, Knowledge, and 
Nuclear Weapons Devastation  (Ithaca: Cornell University Press,  2004 ).  

  94     Alexander L. George,  Presidential Decision Making in Foreign Policy: The 
Effective Use of Information and Advice  (Boulder: Westview Press,  1980 ), 
p. 116.  

  95     The valuable literature on military organizations’ effectiveness should be 
mentioned here. See, e.g., Stephen P. Rosen,  Societies and Military Power: India 
and Its Armies  (Ithaca: Cornell University Press,  1996 ); Stephen Biddle,  Military 
Power: Explaining Victory and Defeat in Modern Battle  (Princeton University 
Press,  2003 ); Risa A. Brooks and Elizabeth Stanley,  Creating Military Power: 
The Sources of Military Effectiveness  (Stanford University Press,  2007 ); Michael 
A. Horowitz,  The Diffusion of Military Power: Causes and Consequences for 
International Security  (Princeton University Press,  2010 ).  

  96     Kevin Woods, James Lacey, and Williamson Murray, “Saddam’s Delusions: 
The View from the Inside,”  Foreign Affairs  Vol. 85, No. 3 ( 2006 ), pp. 2–26.  

  97     For some examples of the bureaucratic politics approach to proliferation, 
see the third model discussed in Scott Sagan, “Why Do States Build 
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The puzzle of declining nuclear weapons project effi ciency38

dimension of why some states decide to go nuclear, whereas others 
abstain. It is about why some states that  have decided  to go nuclear 
actually enjoy great success in that endeavor, whereas others run into 
trouble. This is a pattern that could conceivably be explained in terms 
of the bureaucratic politics   paradigm, but given that the bureaucratic 
politics   paradigm depends on the assumption of strongly institution-
alized Weberian legal-rational state   bureaucracies, whereas in many 
developing   countries formal bureaucracy   merely provides a fa ç ade for 
the true neo-patrimonial   lines of command, I do not believe the bur-
eaucratic politics   paradigm can be very useful to us here.  98      

  Road map  

 The rest of this book is organized as follows. 
 In  Chapter 2 , I elaborate my theory of nuclear weapons project 

effi ciency   and ineffi ciency. Since I introduced the core of my theory 
above, I will not repeat myself here. 

  Chapters 3  and  4  offer stern tests of the theory through in-depth 
historical process-tracing analysis. These chapters investigate, 
respectively, Saddam Hussein  ’s Iraq   and Mao Zedong  ’s China. Iraq 
and China  ’s historical nuclear weapons projects are important to 
study, fi rst of all because they are widely reputed to contradict my 
basic thesis and, second, because our interpretations of them have 

Nuclear Weapons? Three Models in Search of a Bomb,”  International 
Security  Vol. 21, No. 3 (winter  1996 /1997), pp. 54–86. See also Jim 
Walsh, “Bombs Unbuilt: Power, Ideas, and Institutions in International 
Politics,” Ph.D. dissertation, Massachusetts Institute of Technology, 2001; 
Jim Walsh, “Learning from Past Success: The NPT and the Future of 
Non-Proliferation,” paper prepared for the Weapons of Mass Destruction 
Commission, Stockholm, Sweden, October  2005 ; and Peter R. Lavoy, 
“Nuclear Proliferation over the Next Decade: Causes, Warning Signs, and 
Policy Responses,”  Nonproliferation Review  Vol. 13, No. 3 (November 
 2006 ), pp. 433–454.  

  98     Indeed it is often overlooked that Allison and Morton Halperin themselves 
were explicit about limiting the scope of the bureaucratic politics   paradigm to 
“the behavior of most modern governments in industrialized nations.” Graham 
T. Allison and Morton H. Halperin, “Bureaucratic Politics: A Paradigm and 
Some Policy Implications,”  World Politics  Vol. 24, special number (spring 
 1972 ), p. 43. Seconding the notion that the bureaucratic politics paradigm 
is inappropriate as a framework for understanding policymaking in most 
developing countries is Bahgat Korany, “The Take-Off of Third World Studies? 
The Case of Foreign Policy,”  World Politics  Vol. 35, No. 3 (April  1983 ), p. 477.  
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fundamentally shaped the conventional wisdom about the ease of 
nuclear weapons projects in developing   countries worldwide. As I 
show in these chapters, however, the conventional wisdom gets Iraq   
and China   wrong, and the theory presented in this book gets them 
right. In particular, in the case of Iraq, the strongly authoritarian 
management approach proved disastrous for Saddam  ’s nuclear weap-
ons ambitions  . As for China  ’s project, it could have suffered a similar 
fate as Iraq if the institutions of the Communist   Party     had not been – 
just barely – strong enough to prevent the meddlesome Mao   from 
unintentionally undermining the country’s nuclear progress prior to 
its fi rst successful nuclear test   in 1964. 

 In  Chapters 5  and  6 , I broaden the theory to encompass the inter-
national supply-side fl ows of knowledge and talent that worry so 
many nonproliferation advocates today  . The key question is, might 
these fl ows allow states to circumvent the internal management   prob-
lems that I highlighted in  Chapters 3  and  4 ? The answer, in a word, 
is no. 

 In  Chapter 5 , I consider the impact of above-board international 
civil   nuclear assistance. I argue, contrary to the conventional wisdom, 
that “Atoms for Peace  ”-type programs actually tend to undermine 
neo-patrimonial   developing   states’ nuclear capacities. They do this 
by subtly changing the incentives for scientifi c and technical workers 
in those states to choose exit, voice, or loyalty. I then test the the-
ory against the case of Tito  ’s Yugoslavia  , which received lavish civil 
nuclear assistance from both sides of the Cold War   divide. Indeed, 
the international nuclear linkages that the Tito   regime had so eagerly 
fostered interacted with the regime’s poor management   of its nuclear 
program to send the effort into precipitous decline. 

 In  Chapter 6 , I consider the impact of illicit international nuclear 
weapons assistance  , particularly in the form of globally footloose 
nuclear scientists  . The conventional wisdom today sees the possi-
bility of recruiting experienced foreign scientifi c and technical staff, 
for instance emigrants from the post-Soviet   states, as a means for 
“nuclear wannabes” to overcome their human resource limitations 
and get the bomb. But I argue that in fact, here again, the utility 
of tapping into these international fl ows depends on the quality of 
management of the nuclear program. Although the well-run nuclear 
weapons projects of Weberian legal-rational states   can surely benefi t 
from foreign hands, the poorly-run projects of neo-patrimonial   states 
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The puzzle of declining nuclear weapons project effi ciency40

can be seriously damaged by their hired help. I then test my theory 
against the case of Juan Per ó n  ’s Argentina  , which was successful in 
its attempt to recruit many German   scientifi c and technical work-
ers in the immediate aftermath of World War II. Despite this success 
in the recruitment drive, however, President Per ó n   fell for the blan-
dishments of an Austrian scientifi c fraudster named Ronald Richter  , 
who claimed to know the secret to controlled fusion. And because the 
president had so thoroughly undermined Argentina  ’s basic state insti-
tutions, there was nothing to stop him from wasting a great deal of 
money   and time pursuing a scientifi c chimera, while simultaneously 
turning many talented scientists and engineers against his regime. 

 In  Chapter 7 , I extend the range of my empirical analysis to four 
“hot” cases of recent years: Libya  , Pakistan  , North Korea  , and Iran  . 
In all of these cases, I fi nd that the argument offered in this book pro-
vides us with at least a plausible hypothesis to explain their ineffi cient   
progress toward the bomb. 

 Finally,  Chapter 8  offers some lessons from this study for US   and 
international nonproliferation policymakers.  
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   In this chapter I seek to develop a coherent set of theoretical hypotheses 
on the causes of nuclear weapons project effi ciency   and ineffi ciency. 
I start from the basic observation that nuclear weapons projects are 
huge undertakings whose key day-to-day players are scientifi c and 
technical workers.  1   When the workers are well motivated  , the pro-
ject is liable to run well; when the workers are poorly motivated, the 
 project is liable to run poorly. Therefore, to explain the empirical 
variation in nuclear weapons project timelines   to the bomb, I focus 
above all on how different management   choices and political institu-
tions affect scientifi c and technical workers’ motivation to perform 
collectively at a high level. Surprisingly, this is virgin terrain for the 
social-scientifi c literature on nuclear proliferation. 

 In brief, the argument of this book is pitched at two levels: the micro 
and the macro. First, at the micro level, I stress the critical importance 
of a management   approach that respects the scientifi c and technical 
workers and permits them to exhibit their professionalism, while also 
appealing to their national   pride  . Second, at the macro level, I stress 
the critical importance of Weberian legal-rational institutional con-
straints   on top-down political meddling, for in the absence of such 
constraints, meddling is very likely to happen. The top leadership can 
have strongly positive effects on nuclear weapons project effi ciency   
when it focuses on offering inspiration and facilitation, but it has 

     2     A theory of nuclear weapons 
project effi ciency and ineffi ciency  

  1     In this book I use the phrase “scientifi c and technical” deliberately to 
stress that “big science” is not just pure science, but rather a combination 
of pure, basic, and applied science. It thus encompasses a wide variety of 
specializations, some of which are more focused on book learning, and others 
of which are more focused on tacit knowledge and craftsmanship. Despite this 
diversity, the basic similarity and closeness of these fi elds are well-recognized, 
and indeed many universities now have departments of “science and 
technology studies.” For a discussion, see Thomas F. Gieryn, “Boundaries of 
Science,” in Sheila Jasanoff  et al. , eds.,  Handbook of Science and Technology 
Studies , rev. edn. (Thousand Oaks: SAGE Publications,  1995 ), pp. 393–443.  
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strongly negative effects when it seeks also to exercise intrusive com-
mand and control. 

 My account of the micro- and macro-level causes of effective 
nuclear organizations is a throwback to some classic political sci-
ence arguments about what makes state bureaucracies   effective or 
ineffective. For instance, my argument is quite parallel to Samuel 
Huntington’s message about effective military organizations in his 
seminal work  The Soldier and the State .  2   In that book Huntington 
identifi es the key to the enhanced effectiveness of the modern military 
not in its increased size or fi repower, but rather in its professionalism  . 
Huntington further argues that the rise of military professionalism   
stems not merely from technical progress and functionalist require-
ments, but also, crucially, on institutional barriers that stand between 
the top state leadership and the military class.  3   In states that lack 
these institutional barriers, civil–military relations typically operate 
according to what Huntington terms “subjective civilian control”: a 
top-down politicization of the offi cer corps, which maximizes the 
politicians’ ability to subjugate the military class, and thus under-
mines military effectiveness.  4   By contrast, in states that have these 
barriers, civil–military relations typically operate according to what 
Huntington terms “objective civilian control”: strict limitations on 
politicians’ ability to interfere in military affairs, which prevent them 
from dominating the military class, and thus foster military effective-
ness. Thus paradoxically, the less militaries are manhandled by top 
political leaders, the more useful they can be for those leaders’ foreign 
policy objectives. (Of course, strong institutional barriers also protect 
the leaders from military interference in politics.  5  ) 

  2     Samuel P. Huntington,  The Soldier and the State: The Theory and Politics 
of Civil-Military Relations  (Cambridge, MA: The Belknap Press of Harvard 
University Press,  1957 ).  

  3      Ibid. , p. 2.  
  4      Ibid. , p. 80. Huntington notes that it is also possible that civilian politicians 

fail to establish any kind of control. In that case military praetorianism 
emerges, but once the “man on horseback” takes power, he too faces a similar 
dilemma of how to sort out the political relationship between the presidential 
palace and the military barracks. Military government does not ensure 
the triumph of military professionalism; in fact, it more likely dooms it. 
Huntington’s more extended treatment of military praetorianism is in Samuel 
P. Huntington,  Political Order in Changing Societies  (New Haven: Yale 
University Press,  1968 ), ch. 4.  

  5     Huntington,  The Soldier and the State , p. 83.  
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 James Q. Wilson makes quite similar points in his classic study, 
 Bureaucracy   . Rejecting the conventional notion that if left to their 
own devices state bureaucracies   inevitably sink into patterns of sloth, 
waste, arrogance, and corruption, Wilson argues that in fact the 
truth is quite the opposite. According to Wilson, a high degree of 
organizational autonomy is actually the fundamental requirement for 
high-performance state bureaucracies  . Autonomy, he writes, allows 
bureaucrats   to develop a strong sense of pride in the organization and 
its overall mission, without which they would not work nearly as hard 
to identify and then effi ciently carry out the critical tasks for fulfi lling 
that mission.  6   

 I now extend these basic insights to the case of nuclear programs, 
and in particular the nuclear weapons projects that some nuclear pro-
grams are tasked to pursue. Of course, different functional speciali-
zations require different professional   cultures. A university chemistry 
laboratory could not be mistaken for an army platoon. Nonetheless, 
despite their very real differences, scientists and engineers, military 
offi cers, and professionals   in a wide variety of other occupations all 
share a set of fundamental commonalities that make up the defi n-
ition of a profession   – institutionalized autonomy from those on the 
outside; discretionary specialization and a sense of vocation among 
those on the inside; and a rigorous formal education system that is 
charged with producing the next generation.  7   Because of these shared 
attributes, the best soil for the rise of professionalism   in all its mani-
festations is the highly articulated macro-institutional environment 
provided by a Weberian legal-rational state  . In the absence of such an 
environment, the fragile fl ower of professionalism   easily falls prey to 
the animal spirits that propel the worlds of business and politics.  8    

  6     James Q. Wilson,  Bureaucracy: What Government Agencies Do and Why 
They Do It  (New York: Basic Books,  1989 ), pp. 25–27.  

  7     To arrive at this defi nition, I boiled down the longer list of defi ning 
characteristics developed by David J. B. Trim, “Introduction,” in David 
J. B. Trim, ed.,  The Chivalric Ethos and the Development of Military 
Professionalism  (Leiden: Brill,  2003 ), p. 6. See also Eliot Freidson, 
 Professionalism: The Third Logic  (University of Chicago Press,  2001 ).  

  8     George A. Akerlof and Robert J. Shiller,  Animal Spirits: How Human 
Psychology Drives the Economy, and Why It Matters for Global Capitalism  
(Princeton University Press,  2009 ). This is not to deny the major efforts 
since the early twentieth century to turn even business and politics into 
“professions,” which is part of the broader “rationalization” process fi rst 
noted by Max Weber. See Harold L. Wilensky, “The Professionalization of 
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      The micro level: management approach, worker motivation, 
and the functioning of nuclear weapons projects  

 I start at the micro level of analysis, assessing what general approach 
to management should be most apt for eliciting the right kind of 
worker motivation to support well-functioning and ultimately effi -
cient   nuclear weapons projects. I review two basic models: fi rst a top-
down model, and then a bottom-up model. 

  The top-down model, or, how not to manage 
a nuclear weapons project 

 My fi rst major claim is that the establishment of a system of tight 
top-down political control over the nuclear program’s scientifi c and 
technical workers will be very damaging to nuclear weapons project 
effi ciency  . To understand this claim, let us fi rst step back and ask a 
much more general question: what motivates any worker to make 
the effort necessary to perform well on his or her tasks? In everyday 
folk psychology the answer to this question seems simple. Workers 
work hard to collect rewards for loyal service and to avoid punish-
ment for misbehavior, at least so long as they are convinced that the 
boss is really watching what they do. Over the past few decades, 
these basic assumptions of folk psychology have been formalized 
by neo-liberal economics and economics-tinged political science as 
“principal–agent theory  ,” or the rational theory of delegation.  9   In 
principal–agent   theory, the “principal” or boss is assumed to want to 

Everyone?”  American Journal of Sociology  Vol. 70, No. 2 (September  1964 ), 
pp. 137–158. How deep these changes go, however, is open to question; see 
John W. Meyer and Brian Rowan, “Institutionalized Organizations: Formal 
Structure as Myth and Ceremony,”  American Journal of Sociology  Vol. 83, 
No. 2 (September  1977 ), pp. 340–363.  

  9     For the basic intuition see David E. M. Sappington, “Incentives in Principal–
Agent Relationships,”  Journal of Economic Perspectives  Vol. 5, No. 2 (spring 
 1991 ), pp. 45–66. For reviews of political science applications of the theory 
see Gary J. Miller, “The Political Evolution of Principal–Agent Models,” 
 Annual Review of Political Science  Vol. 8 ( 2005 ), pp. 203–225; J. Bendor, 
A. Glazer, and T. Hammond, “Theories of Delegation,”  Annual Review 
of Political Science  Vol. 4 ( 2001 ), pp. 235–269. Note that a number of 
political science applications of principal–agent theory are actually using it to 
understand delegation from one institution to another, but my focus here is on 
the classic economics application of the theory to the question of delegation 
from bosses to workers.  
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get the most out of his or her “agents” or workers, but the workers 
are assumed to have a natural tendency to “shirk,” either in the sense 
of using the boss’ money   to pursue their own agendas, or even more 
likely, simply exerting themselves as little as possible. Moreover, 
the fundamentally opportunistic workers, seeking their self-interest 
“with guile,” in economist Oliver Williamson’s famous phrase, hold 
some high cards over the boss thanks to asymmetrical information.  10   
Therefore, the boss needs to work very hard to create a material 
incentive structure capable of making the act of delegation pay off. 
This means giving workers very narrowly-defi ned tasks; waving big 
carrots   and bigger sticks in their faces; pitting them against each 
other in brutal competitions; and using various techniques of overt 
and covert surveillance to ensure that each individual worker gets his 
or her just deserts.  11   

 Academic psychological research, however, casts serious doubt on 
the folk psychology on which principal–agent theory   rests. Cognitive 
and organizational psychologists acknowledge that the management 
approach prescribed by principal–agent   theory can undoubtedly 
generate high or even feverish levels of worker effort, depending on 
the size of carrots   and sticks and the intrusiveness of surveillance. 
However, especially when it comes to tasks that require high levels 
of knowledge, creativity, precision, and teamwork – such as nuclear 
weapons projects – the  quality  of worker effort is at least as import-
ant as the  amount  of effort. And to elicit the right kind of effort, 
the “conventional view” of psychologists is that the principal–agent 
formula of carrots  , sticks, and surveillance is actually a very poor 
management approach.  12   For instance, contrary to what the manage-
ment consultants might tell you, “performance pay” incentives typ-
ically do not increase a worker’s overall, long-term contribution to 
the company bottom line, and in fact they are likely to substantially 

  10     Oliver Williamson,  The Economic Institutions of Capitalism  (New York: 
The Free Press,  1985 ), p. 47.  

  11     For a good summary of the standard set of principal–agent management 
prescriptions, see Daniel Byman and Sarah E. Kreps, “Agents of Destruction? 
Applying Principal–Agent Analysis to State-Sponsored Terrorism,” 
 International Studies Perspectives  Vol. 11, No. 1 ( 2010 ), pp. 1–18.  

  12     As noted even by the critics of this view. Robert Eisenberger and Judy 
Cameron, “Detrimental Effects of Reward: Reality or Myth?”  American 
Psychologist  51 ( 1996 ), p. 1153.  
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decrease that contribution, at least when it comes to knowledge-
based activities.  13   

 In short, the basic problem with principal–agent theory   in this con-
text is that it mistakenly defi nes the central problem of management 
as being how to establish top-down control, whereas the real problem 
is how to elicit bottom-up motivation.  14   This critique of principal–
agent theory’s bias for authoritarian management approaches is not 
normative, but rather empirical: it is simply wrong to assume that it is 
by establishing strict top-down control of workers that the boss can 
achieve his policy objectives.  15   

 Why is principal–agent theory  ’s authoritarian management for-
mula so inappropriate for creating the proper motivation among 
workers to achieve high performance in knowledge-based activities? 
Psychology’s Cognitive Evaluation Theory   and its updated version, 
Self-Determination Theory  , provide the key to understanding this.  16   
Cognitive Evaluation Theory   posits two basic, ideal-typical sources of 
worker motivation – extrinsic and intrinsic.  17   The standard  extrinsic  
sources of worker motivation are carrots   and sticks. By contrast, the 
standard  intrinsic  sources of worker motivation are the human needs 
to feel autonomous and, to a somewhat lesser extent, to feel com-
petent. Extrinsic and intrinsic sources of motivation are substitutes, 

  13     Margit Osterloh and Bruno S. Frey, “Does Pay for Performance Really 
Motivate Employees?” in Andy Neely, ed.,  Business Performance 
Measurement  (Cambridge University Press,  2002 ), pp. 107–122.  

  14     Robert D. Behn, “The Big Questions of Public Management,”  Public 
Administration Review  Vol. 55, No. 4 (July–August  1995 ), esp. pp. 318–319.  

  15     The classic deconstruction of economists’ unthinking embrace of 
authoritarian management systems for productive enterprise is Stephen A. 
Marglin, “What Do Bosses Do? The Origins and Functions of Hierarchy in 
Capitalist Production,”  Review of Radical Political Economics  Vol. 6, No. 2 
( 1974 ), pp. 60–112. See also Stephen A. Marglin,  The Dismal Science: How 
Thinking Like an Economist Undermines Community  (Cambridge, MA: 
Harvard University Press,  2008 ), pp. 153–160.  

  16     For an introduction to this literature, see Dan N. Stone, Edward L. Deci, and 
Richard M. Ryan, “Beyond Talk: Creating Autonomous Motivation through 
Self-Determination Theory,”  Journal of General Management  Vol. 34, No. 1 
(spring  2009 ), pp. 75–91.  

  17     It is important to note that these are ideal-types and best seen as two ends 
of a continuum of motivation sources rather than an either-or choice. For 
an elaboration of the intermediate types see Maryl è ne Gagn é  and Edward 
L. Deci, “Self-Determination Theory and Work Motivation,”  Journal of 
Organizational Behavior  Vol. 26 ( 2005 ), esp. p. 336.  
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not complements. More than 125 experimental studies using a wide 
variety of subjects and techniques in numerous countries over the 
past three decades have shown that the more extrinsic motivators are 
used to stimulate the carrying out of interesting tasks, the weaker 
intrinsic motivation becomes.  18   In other words, as the nineteenth-
century socialists already understood full well, the more the worker 
is controlled, the more he or she becomes alienated.  19   This state of 
alienation is not just psychologically damaging to the worker; it is 
also materially damaging to the organization he or she serves. For, 
however much physical effort the prospect of extrinsic rewards and 
punishments may call forth, the alienated worker can be expected to 
perform the work carelessly, mindlessly, and selfi shly. By contrast, the 
worker who is not alienated – who, instead, sees the work as his or 
her vocation – can be expected to perform the work carefully, mind-
fully, and collegially. Any wise manager would prefer the latter type 
of worker, and yet most managers today follow the principal–agent   
template, and therefore they end up saddled with the former type.  20   

 These fi ndings from the psychological literature are generally applic-
able to a wide variety of workers, but they should be particularly 

  18     Edward L. Deci, Richard Koestner, and Richard M. Ryan, “A Meta-Analytic 
Review of Experiments Examining the Effects of Extrinsic Rewards on 
Intrinsic Motivation,”  Psychological Bulletin  Vol. 125, No. 6 ( 1999 ), pp. 
627–668. Of course, as with all academic theories, this one has its 
detractors. See Mark R. Lepper, Jennifer Henderlong, and Isabelle Gingras, 
“Understanding the Effects of Extrinsic Rewards on Intrinsic Motivation – 
Uses and Abuses of Meta-Analysis: Comment on Deci, Koestner, and 
Ryan (1999),”  Psychological Bulletin  Vol. 125, No. 6 ( 1999 ), pp. 669–676 
and especially Robert Eisenberger, W. David Pierce, and Judy Cameron, 
“Effects of Reward on Intrinsic Motivation – Negative, Neutral, and 
Positive: Comment on Deci, Koestner and Ryan (1999),”  Psychological 
Bulletin  Vol. 125, No. 6 ( 1999 ), pp. 677–691, as well as the rebuttal to these 
critiques: Edward L. Deci, Richard Koestner, and Richard M. Ryan, “The 
Undermining Effect Is a Reality After All – Extrinsic Rewards, Task Interest, 
and Self Determination: Reply to Eisenberger, Pierce, and Cameron (1999) 
and Lepper, Henderlong, and Gingras (1999),”  Psychological Bulletin  
Vol. 125, No. 6 ( 1999 ), pp. 692–700.  

  19     The granddaddy of analyses of worker alienation is Karl Marx,  Economic 
and Philosophic Manuscripts of 1844  (Amherst: Prometheus Books,  1988 ). 
For a recent psychological study, see Robert R. Hirschfeld and Hubert S. 
Feild, “Work Centrality and Work Alienation: Distinct Aspects of a General 
Commitment to Work,”  Journal of Organizational Behavior  Vol. 21 ( 2000 ), 
pp. 789–800.  

  20     Stone  et al. , “Beyond Talk.”  
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applicable to professionals  , and above all to scientifi c and technical 
professionals   who are the key agents in any nuclear weapons project.  21   
The importance of intrinsic motivation for professional   work is espe-
cially great because professionalism   is actually defi ned in terms of the 
worker’s specialized competence and autonomous choice, or to use the 
terminology of Eliot Freidson, by his or her “discretionary specializa-
tion,” which stands in stark contrast to the “mechanical specializa-
tion” of workers in Adam Smith’s pin factory.  22   In other words, when 
extrinsic punishments and rewards replace autonomy and competence 
as the workers’ prime motivators, then  by defi nition  professionalism   
is no more. And if a nuclear weapons project lacks professionalism  , 
then as noted above, given the large size and extreme complexity of 
the task, it will surely show little if any sustained progress toward its 
ultimate objective. Moreover, given the total secrecy of the project, 
it is very likely that in the absence of professionalism   it will devolve 
quickly into a morass of fi nancial and moral corruption.  23   

 Another, equally serious cause of ineffi ciency stemming from 
 principal–agent management   prescriptions is the free rein they give to 
the “principal,” or boss, to meddle in any matters that he or she pleases. 
The notion – fundamental to principal–agent models   – that the boss 
can be counted on to know his or her best interests is very simplistic.  24   

  21     Max Weber, “Science as a Vocation,” in H. H. Gerth and C. Wright Mills, 
eds.,  From Max Weber: Essays in Sociology  (New York: Oxford University 
Press,  1958 ), pp. 129–158.  

  22     Freidson,  Professionalism , pp. 22–24.  
  23     Of course, a nuclear weapons project necessarily violates the ideal scientifi c 

and technical professional ethos in numerous ways. For instance, the nuclear 
weapons project’s requirement of secrecy cuts its scientifi c and technical 
workers off from the broader scientifi c community   within the country, and 
even more so from the global scientifi c community   – a serious violation of 
the normal scientifi c ethos. However, acknowledging such deviations from 
the ideal does not invalidate the importance of intrinsic motivation for 
nuclear weapons project success. In addition, some would argue that the 
scientifi c ethos also requires a commitment to using science for peaceful 
purposes only. Disappointing though it may be to see scientifi c and technical 
workers using their talent to build nuclear weapons, however, it would be 
wrong to argue that science and war are fundamentally incompatible human 
pursuits. What is most important is whether or not scientifi c and technical 
workers  themselves  see the ultimate political ramifi cations of their work as 
being compatible with their scientifi c vocation. I will return to this point 
later on in the chapter.  

  24     Behn, “The Big Questions of Public Management,” p. 319.  
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For instance, it fails to recognize the basic political truism that power 
corrupts, and absolute power corrupts absolutely. The less the con-
straint on the principal’s will to power, infl ated ego, and capricious 
tendencies, the more likely he or she will go beyond simply browbeat-
ing the staff to work harder and faster, and actually intervene directly 
in decisions where he or she lacks any competence, even to the point 
of coercing the agents to carry out actions that ultimately undermine 
the principal’s own long-term policy goals. The rational choice theor-
ist Gary Miller has pointed to this problem of what he calls “principal 
moral hazard,” a kindred concept to the “agent moral hazard” that 
principal–agent   theorists endlessly fret about, but one that is strictly 
incompatible with principal–agent models  .  25   A useful analogy here 
might be the case of the former owner of the New York Yankees, 
George Steinbrenner, whose meddling ways caused his highly-paid, 
star-studded team to embarrassingly underperform until the league 
actually banned him from active involvement in baseball operations – 
upon which time the team started regularly winning championships 
again.  26   

 In sum, management approaches that refl ect principal–agent the-
ory  ’s prescriptions destroy scientifi c and technical workers’ auton-
omy, passion and pride in their work, and professional   identity, while 
empowering know-nothing bosses to make unilateral, capricious, 
unfounded decisions. Admittedly, carrots  , sticks, and surveillance 
probably are effective at reducing some obvious shirking behav-
iors such as sleeping on the job. But the death of professionalism   in 
exchange for the curtailment of some shirking is not a good trade. 
While it is certainly true that scientifi c and technical professionals   are 
not angels, if there are enough workers in the organization who are 

  25     Miller, “The Political Evolution of Principal–Agent Models.” See also Gary 
J. Miller, “Monitoring, Rules, and the Control Paradox: Can the Good 
Soldier  Š vejk Be Trusted?” in Roderick M. Kramer and Karen S. Cook, eds., 
 Trust and Distrust in Organizations: Dilemmas and Approaches  (New 
York: Russell Sage Foundation,  2004 ), pp. 99–126, and John M. Darley, 
“Commitment, Trust, and Worker Effort Expenditure in Organizations,” 
in Roderick M. Kramer and Karen S. Cook, eds.,  Trust and Distrust 
in Organizations: Dilemmas and Approaches  (New York: Russell Sage 
Foundation,  2004 ), pp. 127–151.  

  26     For an account, see John Cassidy, “Yankee Imperialist,”  The New Yorker , 
July 8,  2002 , available at  www.newyorker.com/archive/2002/07/08/020708fa _ 
fact_cassidy?currentPage=all.  
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prone to treating science as a vocation, then a management approach 
that respects professionalism   has at least a chance to produce won-
ders. That is much more than can be said for the principal–agent   
alternative. 

 Before concluding this discussion, I should note that although I 
have argued that principal–agent theory   is completely incorrect in its 
prescriptions for nuclear weapons project effi ciency  , I nonetheless fi nd 
it highly useful as an analytical device, in the sense that many nuclear 
weapons projects have implicitly followed its prescriptions, and  this 
explains why they were so dysfunctional.   

  The bottom-up model, or, how to manage 
a nuclear weapons project 

 In contrast to the ravages caused by the authoritarian, principal–agent 
management approach, I argue that a management approach that 
shows deep respect for the scientifi c and technical workers is likely 
to have very positive effects on their intrinsic motivation to build the 
bomb, and therefore ultimately on nuclear weapons project effi ciency. 
After all, as I noted in  Chapter 1 , all of the fi rst fi ve nuclear weapons 
states   followed this template. 

 What does respectful management mean in practice? It means 
above all three things: providing the scientifi c and technical work-
ers with more than suffi cient resources  ; granting the scientifi c and 
technical workers high levels of autonomy; and providing clear and 
compelling goals that the scientifi c and technical workers can rally 
around. 

  Resource support   . Rich organizations tend to be happy organiza-
tions. The less the different branches of an organization need to scrap 
with each other for meager resources  , the more they can cooperate 
toward getting the job done.  27   

 In addition, provision of fi xed and relatively generous salaries is so 
important as a support to professionalism   that it is often included in 
the very defi nition of the term. When scientifi c and technical workers 

  27     This point is related to the long tradition in social psychology known as 
“realistic confl ict theory.” See Daan Van Knippenberg, “Intergroup Relations 
in Organizations,” in Michael West, Dean Tjosvold, and Ken Smith, eds., 
 International Handbook of Organizational Teamwork and Cooperative 
Working  (Chichester: Wiley,  2003 ), pp. 381–399.  
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have enough of a cushion that they can take their material security for 
granted, they are able to set aside such mean concerns and dedicate 
themselves fully to their scientifi c vocation.  28   

 My claim for the importance of providing ample resources   to gen-
erate nuclear weapons project effi ciency   should not be confused with 
the claim that dangling material incentives is a good means of incit-
ing greater worker effort. Indeed I argued above that it is a critical 
mistake to try to supercharge motivation by offering huge salaries or 
other material incentives for top performers. When top leaderships do 
this, they substitute the workers’ highly productive intrinsic motiv-
ation with narrow extrinsic motivation, and thus they undermine the 
workers’ autonomy and professionalism  . 

  High levels of autonomy . Even more important than resources for 
fostering and maintaining scientifi c and technical professionalism   is 
to grant the scientifi c and technical workers high levels of autonomy, 
and in particular to give them full collective control over their own 
work process. Indeed, Freidson actually defi nes professionalism   as 
“a set of institutions which permit the members of an occupation to 
make a living while controlling their own work.”  29   

 Giving scientifi c and technical workers considerable autonomy, 
both individually and collectively, is not only essential for fostering 
and maintaining their intrinsic motivation to apply their  individ-
ual  knowledge, creativity, and precision to the task at hand; it also 
strongly promotes  teamwork  – one of the most important elements of 
scientifi c and technical professionalism   in the era of “big science  .”  30   
The idea that individual autonomy can lead to collective action may 
seem paradoxical, but in fact it is a standard tenet of psychological 
research. For instance, the renowned psychologist Albert Bandura 
writes that feelings of collective effi cacy are rooted in feelings of per-
sonal self-effi cacy, as well as in the understanding that others are 

  28     See Freidson,  Professionalism , esp. pp. 200–201. On the more general 
importance of “psychological safety” on workers’ commitment to quality, see 
Ingrid M. Nembhard and Amy C. Edmondson, “Making It Safe: The Effects 
of Leader Inclusiveness and Professional Status on Psychological Safety and 
Improvement Efforts in Health Care Teams,”  Journal of Organizational 
Behavior  Vol. 27 ( 2006 ), pp. 941–966.  

  29     Freidson,  Professionalism , p. 17.  
  30     On the spectacular growth of teamwork in science since the early twentieth 

century, see Derek J. de Solla Price,  Little Science, Big Science … and Beyond  
(New York: Columbia University Press,  1986 ).  
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similarly personally empowered.  31   To take a real-world example here, 
it is widely acknowledged that the autonomy granted to the scientifi c 
and technical workers in the Manhattan Project   was key to engender-
ing the astounding level of teamwork that existed between them. As 
the sociologist William Ray Arney opines, “The individual scientist 
at Los Alamos was a consummate team member at once vitalized by 
the work and submerged in it.”  32   

 My stress on the value of professional autonomy may seem not to 
recognize the dangers of runaway bureaucracies   imposing their own 
policy preferences on helpless politicians. However, careful scholar-
ship has found very little support for accusations of “bureaucratic   
dominance” even in the most highly Weberian legal-rational states  .  33   
A more limited, but more realistic danger is what Uri Bar-Joseph 
and Jack Levy have termed the “we know best” syndrome, in which 
autonomous specialists develop strong convictions on questions 
within their technical domain, which they refuse to alter even in the 
face of substantial contrary evidence.  34   Eliot Cohen has also pointed 
to this syndrome to justify political intervention in questions of mili-
tary strategy and tactics.  35   Such stubbornness is certainly possible 
in any human community, but the proposed cure of politicization is 
usually more harmful than the original disease. Moreover, scientifi c 
and technical workers’ professional   vocation to advance the progress 

  31     Albert Bandura,  Self-Effi cacy: The Exercise of Control  (New York: W. H. 
Freeman and Company,  1997 ), esp. p. 480. Thanks to Chuck Hermann for 
his help on this point.  

  32     William Ray Arney quoted in Charles Thorpe, “Against Time: Scheduling, 
Momentum and Moral Order at Wartime Los Alamos,”  Journal of 
Historical Sociology  Vol. 17, No. 1 (March  2004 ), p. 45.  

  33     See John D. Huber and Charles R. Shipan,  Deliberate Discretion? The 
Institutional Foundations of Bureaucratic Autonomy  (Cambridge University 
Press,  2002 ), esp. the review of the literature in ch. 2. Note that Huber and 
Shipan’s book, like most of the recent political science literature that makes 
this point, relies on principal–agent theory, which I have criticized. But it 
is pitched at the macro, inter-institutional level of analysis rather than the 
micro level of relations between bosses and workers. So the critiques of 
principal–agent theory that I offered above do not contradict this literature.  

  34     Term coined by Uri Bar-Joseph and Jack S. Levy, “Conscious Action and 
Intelligence Failure,”  Political Science Quarterly  Vol. 124, No. 3 ( 2009 ), 
pp. 475–476.  

  35     Eliot Cohen,  Supreme Command: Soldiers, Statesmen, and Leadership in 
Wartime  (New York: The Free Press,  2002 ).  
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of knowledge is an important mechanism of self-regulation that pro-
vides a check against their falling defi nitively into the “we know best” 
syndrome. Admittedly, not all scientifi c and technical organizations 
have the same level of capacity for self-correction. In particular, the 
“we know best” syndrome is more diffi cult to avoid to the extent that 
the nuclear program’s culture becomes authoritarian and hierarchic-
al.  36   But that is just another way of saying that professionals   operate 
better the more professional   they are.  37   

  Clear and compelling goals . I have argued that autonomy at both 
the individual and organizational levels provides very strong motiv-
ation for professional   achievement. On the other hand, this is not an 
argument for the top political leadership to remain entirely mute in 
this process. In fact, if the top political leaders do not provide the 
nuclear program with a set of clear and compelling goals to rally 
around, the nuclear program will be unfocused and make only slow 
progress toward the leadership’s ultimate nuclear ambitions  . Both of 
those words – “clear” and “compelling” – are important here. 

 First, “clear.” Nuclear weapons projects will meander unless pol-
itical elites at some point tell their scientifi c and technical workers, 
“Build the bomb.”  38   As the psychologist J. Richard Hackman stresses, 
“If you don’t know where you’re going, you’ll probably end up some-
where else.”  39   This point might seem obvious, but in fact due to the 
desire for secrecy and the fear of leaks and moles, such frankness is 
actually not a given in many nuclear weapons projects. Yet it is vital. 
For instance, even the lowly “computers” on the Manhattan Project   
(“computer” at that time was not a machine, but a job description) 
showed an incredible jump in productivity after it was fi nally decided 

  36     Indeed, an authoritarian internal hierarchy was the root cause of the “we 
know best” syndrome in the main example that Bar-Joseph and Levy use 
to illustrate the concept. Bar-Joseph and Levy, “Conscious Action and 
Intelligence Failure.”  

  37     Joseph Ben-David, “The Profession of Science and Its Powers,”  Minerva  
Vol. 10, No. 3 ( 1972 ), esp. pp. 380–381.  

  38     I explained the seminal importance of the top-down nuclear weapons 
decision in Hymans,  The Psychology of Nuclear Proliferation .  

  39     J. Richard Hackman,  Leading Teams: Setting the Stage for Great 
Performances  (Boston: Harvard Business School Press,  2002 ), p. 66. 
Hackman borrowed the phrase from the title of a personal career planning 
book by David Campbell.  
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that they should be told precisely why they were being asked to do the 
tedious job of solving so many mathematical equations.  40   

 Second, “compelling.” Telling the scientifi c and technical workers 
to build the bomb is important, but it is hardly suffi cient to convince 
them to work hard on the project. After all, professionals   by defi n-
ition do not simply take orders. You cannot claim to control your own 
work if you have no say over whether or not to take on that work. 
So, it is imperative for the top leadership not merely to let its scien-
tifi c and technical workers know about its ultimate nuclear weapons 
ambitions  , but actually to fi nd reasons – not just carrots   and sticks – 
for them to embrace those ambitions as their own.  41   

 It is not easy to come up with such reasons. The proliferation litera-
ture sometimes indulges in a “Dr. Strangelove” image of scientifi c and 
technical workers who are obsessed with building the bomb. In the real 
world, however, many scientifi c and technical workers can be expected 
to want to avoid getting involved in such a project for various profes-
sional   reasons. For instance, scientifi c and technical professionals   tend 
to be very attached to publishing in international journals, presenting 
at international conferences, and participating in international work 
teams.  42   Yet scientifi c and technical professionals   who join nuclear 
weapons projects are likely to disappear from the international sci-
entifi c community   for several years or even possibly forever. This is a 
major personal sacrifi ce. (I more fully consider the proliferation impact 
of scientists’ international ties in  Chapter 5 .) To justify this sacrifi ce to 
themselves, scientists devoted to their professional   calling will need to 
feel a strong countervailing intrinsic motivation. 

 As Emanuel Adler has stressed in his work on the nuclear and 
computing industries in Argentina   and Brazil  , in general the most 

  40     Denise N. Rall, “The ‘House That Dick Built’: Constructing the Team that 
Built the Bomb,”  Social Studies of Science  Vol. 36, No. 6 (December  2006 ), 
pp. 943–957.  

  41     This point refl ects the broader fi nding in the management   literature that 
knowledge organizations perform much better when knowledge workers 
perceive managers as having followed fair procedures in reaching their 
strategic conclusions. See W. Chan Kim and Ren é e Mauborgne, “Procedural 
Justice, Strategic Decision Making, and the Knowledge Economy,”  Strategic 
Management Journal  Vol. 19, No. 4 (April  1998 ), pp. 323–338.  

  42     See Gili S. Drori, John W. Meyer, Francisco O. Ramirez, and Evan Schofer, 
 Science in the Modern World Polity: Institutionalization and Globalization  
(Stanford University Press,  2003 ).  
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powerful potential motivator that the top political leadership has at 
its disposal here is  nationalism   .  43   In other words, the top leadership 
can seek to call forth its scientifi c and technical workers’ identity not 
just as scientists but also as proud citizens of the nation, whose special 
talents and training put them in a position to bring it security, power, 
and glory. Nationalism  , in short, can help to make the nuclear weap-
ons project not just palatable to scientifi c and technical workers, but 
actually emotionally attractive to them. 

 The point I am making here about the potential effectiveness of 
nationalist appeals dovetails to some extent with the work of Randall 
Schweller on the importance of nationalism   for military mobiliza-
tion: the conversion of basic resources into military power.  44   But 
Schweller faithfully follows his argument all the way to the extreme 
conclusion that “the ideal ‘mobilizing’ state is, in practice, best cap-
tured by a fascist state.”  45   That is taking the point way too far. At 
least when it comes to nuclear weapons development, nationalism   
can be a powerful motivator only when it is a  supplement  to the 
bedrock condition of state respect for the core institutions of autono-
mous professionalism  . After all, it is not just nationalism, but rather 
professional   pride and commitment that provide the main day-to-day 
motivation for scientifi c and technical workers. There is a parallel 
here also with soldiers; it is not principally their nationalism  , but 
rather their long hours of training and, even more importantly, their 
mutual fellow-feeling that motivates them to fi re their guns at the 
enemy.  46   Meanwhile, nationalism   actually detracts from mobiliza-
tion when it is used by the state to  subdue  the core institutions of 
professionalism   – an all too common phenomenon in fascist states.  47   
Fascist states often present scientifi c and technical workers with the 
stark dilemma between serving their nation and serving their pro-
fession  . This is sure to alienate the best people and thus severely 
hamper the state’s pursuit of the bomb. Moreover, fascist states also 

  43     Adler,  The Power of Ideology .  
  44     Randall Schweller,  Unanswered Threats: Political Constraints on the Balance 

of Power  (Princeton University Press,  2006 ).  
  45      Ibid. , p. 20.  
  46     Kelly C. Jordan, “Right for the Wrong Reasons: S. L. A. Marshall and the 

Ratio of Fire in Korea,”  Journal of Military History  Vol. 66, No. 1 (January 
 2002 ), pp. 135–162.  

  47     See Freidson,  Professionalism , pp. 130–132.  
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often use nationalist   criteria as a litmus test for potential recruits, 
thus not only depriving themselves of much talent – think of Hitler  ’s 
assault on “Jewish physics”  48     – but also, more generally, degrading 
nationalism   from a useful motivational tool into a counterproductive 
 mechanism of principal–agent control  . 

 In short, scientifi c and technical workers can often be convinced by 
nationalist   appeals to devote themselves heart and soul to the creation 
of a nuclear bomb – but only if those appeals are coupled with genu-
ine state respect for their autonomous professionalism  , as well as with 
ample material resources  . Adler, too, emphasizes that for scientifi c and 
technical workers’ motivation to be sustained and to push research and 
development along a healthy path, the motivational force of national-
ism   must be paired with technical pragmatism on the ideological level, 
and with professional   autonomy on the organizational level.  49   Note 
that one implication of the importance of nationalism   as a motivator 
is that the dangers of footloose foreign scientists   helping a rich tyrant 
to get the bomb have been vastly overblown. I more fully consider the 
proliferation impact of footloose foreign scientists   in  Chapter 6 .  

  Summary: three hypotheses on management 
and proliferation 

 The argument up to this point can be summarized in the following 
three hypotheses:

   (1)      The more a top political leadership respects and fosters the 
autonomous professionalism   of its nuclear program’s scientifi c 
and technical workers, the higher the nuclear weapons project’s 
level of effi ciency   will be.   

  (2)      The more a top political leadership controls its nuclear pro-
gram with the authoritarian management tools prescribed by 
 principal–agent theory  , the lower the nuclear weapons project’s 
level of effi ciency will be.   

  (3)      The longer a nuclear weapons project remains under an authori-
tarian, principal–agent approach to management, the less likely 
it is ever to produce the bomb.     

  48     Alan D. Beyerchen,  Scientists under Hitler: Politics and the Physics 
Community in the Third Reich  (New Haven: Yale University Press,  1977 ).  

  49     Adler,  The Power of Ideology .  
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 The third hypothesis deserves a bit of elaboration. The literature has 
often assumed that the longer a nuclear weapons project endures, 
the closer it must be to completion. But this is a simplistic view of 
the matter. In fact the longer a nuclear weapons project drags on, the 
more depreciation there is of equipment and materials, of scientifi c 
and technical workers’ intrinsic motivation and fellow-feeling, and 
ultimately even of the top leadership’s will to push on  . Moreover, 
the longer the project takes, the higher the chance there is of some 
external event occurring at some point that knocks it out cold. Such 
unforeseen events should not be seen as “lucky breaks” for the cause 
of nonproliferation, but rather as the natural fruits of nuclear weap-
ons project ineffi ciency  . 

 I am not arguing that those nuclear weapons projects whose top 
political leaderships hover around like helicopter parents necessarily 
fail. I am arguing that when nuclear weapons projects have such heli-
copter parents, their professionalism   becomes stunted, their develop-
ment takes more time, and their chances of ultimate fl ame-out rise 
substantially. This is at least as big an effect as can be claimed for 
the export controls and technical safeguards of the international non-
proliferation   regime.       

  The macro level: effi ciency of nuclear weapons 
projects as a function of state institutionalization  

   In the previous section of this chapter, I argued that the most import-
ant organizational dilemma in nuclear weapons projects is not 
how to rein in the nuclear workers’ tendency toward shirking, but 
rather how to rein in the top political leadership’s tendency toward 
oppressive monitoring and control. If this is true, then the ques-
tion becomes, why don’t all proliferant states achieve their nuclear 
weapons ambitions   by adopting a respectful management   approach 
to their scientifi c and technical workers? The answer to this ques-
tion, in a nutshell, is that state leaders’ approaches to management 
  are to a large extent driven by the macro-institutional environments 
in which they operate. Thus, for a complete answer to our puzzle, 
we need to look beyond the level of the nuclear organizations, and 
to the level of the state institutions within which those organiza-
tions are embedded. After all, the idea that organizations are “open 
systems” – that they strongly refl ect the wider regulative, normative, 
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and cultural environment – is a fundamental tenet of organization 
theory.  50   

 In distinguishing between macro-institutional environments, we 
could do worse than to begin with the point Samuel Huntington 
makes in the opening sentences of his masterpiece  Political Order in 
Changing Societies :

  The most important political distinction among countries concerns not 
their form of government but their degree of government. The differences 
between democracy   and dictatorship are less than the differences between 
those countries whose politics embodies consensus, community, legitim-
acy, organization, effectiveness, stability and those countries whose polit-
ics is defi cient in these qualities … In all these characteristics the political 
systems of the United States  , Great Britain  , and the Soviet   Union differ 
signifi cantly from the governments which exist in many, if not most, of the 
modernizing countries of Asia, Africa, and Latin America.  51     

 In this book, I apply Huntington’s point about the seminal import-
ance of state institutionalization to the puzzle of declining nuclear 
weapons project effi ciency  . In particular, considering for clarity’s sake 
the two ideal-typical ends of the state institutionalization spectrum, I 
hypothesize that top political leaderships in  Weberian legal-rational 
states    will likely give their nuclear weapons projects considerable 
organizational autonomy, whereas top leaderships in  neo-patrimonial 
states    will likely attempt to exercise strong top-down control. This 
is because in Weberian legal-rational states,   political meddling in 
bureaucratic   structures is costly and contrary to reigning behavioral 
norms, whereas in neo-patrimonial   states political meddling is easy 
and legitimated by reigning behavioral norms. Therefore, beneath the 
intermediate variable of scientifi c and technical professionalism  , the 
increase in average timelines to the bomb is explained fundamentally 
by the variable of state institutionalization – the fact that since the 

  50     W. Richard Scott,  Institutions and Organizations: Ideas and Interests , 3rd 
edn. (Thousand Oaks: SAGE Publications,  1995 ), p. x.  

  51     Huntington,  Political Order in Changing Societies , p. 1. After Huntington’s 
work appeared, for a time his focus on state institutionalization   became 
standard in political science, but in recent years it has been pushed aside by 
the neo-liberal wave – a trend that, to quote Francis Fukuyama, “represents, 
in effect, regression in the social sciences.” Francis Fukuyama,  State-
Building: Governance and World Order in the 21st Century  (Ithaca: Cornell 
University Press,  2004 ), p. 45.  
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1960s most aspirants to the bomb have been neo-patrimonial devel-
oping states. 

 This macro-level hypothesis shows clearly that my book is not a 
how-to guide for political leaders seeking to build nuclear weapons. 
My argument is not that political leaders who want the bomb should 
rely on psychologically well-informed management   approaches 
instead of psychologically ill-informed principal–agent models  . 
Rather, my argument is that counterproductive principal–agent   type 
behavior is a natural outgrowth of neo-patrimonial institutional 
settings over which most top leaderships have only limited con-
trol. Indeed, even if the top leadership in a neo-patrimonial   con-
text attempts to manage its scientifi c and technical workers with 
respect, the absence of strong institutional defenses against its med-
dling inevitably places the workers in a precarious position, leading 
them to behave  as if  the top leadership is applying a principal–agent 
management   approach. 

    Defi ning Weberian legal-rational and 
neo-patrimonial states 

 To better understand how state institutionalization impacts the rela-
tions between top political leaderships and the scientifi c and tech-
nical workers in their nuclear programs, let us start by exploring the 
concept of the modern state itself. The historian Martin van Creveld 
describes the modern state as not just a bundle of power that monopo-
lizes control over a given territory, but also an abstract entity with 
legal “personhood.”  52   Modern states’ legal personhood sharply dis-
tinguishes them from traditional patrimonial states, which are essen-
tially gigantic personal estates. As van Creveld puts it, “The real story 
of the absolute state is not so much about despotism  per se  as about 
the way in which, between 1648 and 1789, the person of the ruler 
and his ‘state’ were separated from each other until the fi rst became 
almost entirely unimportant in comparison with the second.”  53   

 At the core of the modern state stands its “bureaucracy  ,” which, 
as the word suggests, supports the state’s power over society not 

  52     Martin van Creveld,  The Rise and Decline of the State  (Cambridge University 
Press,  1999 ).  

  53      Ibid. , p. 127.  
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primarily through men, but through  offi ces .  54   Modern bureaucracy   
is the practical instantiation of the abstract, logical, and impersonal, 
or to use Max Weber  ’s terminology, the “legal-rational” character of 
the modern state.  55   And, van Creveld writes, over time this congru-
ence of ideology and practice in Western Europe reduced even kings 
to mere cogs in the overall state machine. In other words, even though 
they continued to perform the crucial function of making high pol-
itical decisions, kings were gradually reduced to merely performing 
this function, and thus to a position of relative dispensability, not 
altogether unlike the “faceless” professional   bureaucrats   working 
beneath them. 

 Today, states with legal personhood cover the globe. However, 
although the formal structures of governance have become substan-
tially similar the world over, the degree to which they actually adhere 
to Weberian legal-rational norms varies widely.  56   At the opposite end of 
the spectrum from the relatively small number of well-institutionalized, 
Weberian legal-rational states stand many poorly institutionalized, 
“neo-patrimonial  ” states.  57   Neo-patrimonial states have the outward 
appearance of Weberian legal-rational states, but in practice they often 
operate in ways quite reminiscent of the traditional king’s household. 
This is not to say that the Weberian legal-rational form of these states 
is purely for show, but rather that neo-patrimonial   state leaders have 
a choice whether to make and implement policy through formal state 
channels or through informal patron–client networks.  58   Yet the very 

  54      Ibid. , p. 137.  
  55     Richard Swedberg with Ola Agevall,  The Max Weber Dictionary: Key 

Words and Central Concepts  (Stanford University Press,  2005 ), p. 64.  
  56     John W. Meyer, John Boli, George M. Thomas, and Francisco O. Ramirez, 

“World Society and the Nation State,”  American Journal of Sociology  Vol. 
103, No. 1 (July  1997 ), pp. 144–181.  

  57     I prefer the terms “well-institutionalized” and “poorly institutionalized” 
instead of “more institutionalized” and “less institutionalized,” because in 
my view neo-patrimonial patterns can become just as solidly entrenched 
as legal-rational ones. The key difference is not in the overall  amount  of 
institutionalization  , but in the  congruence  between the institutionalization 
of forms and the institutionalization of practices. However I do accept that 
the common usage of the “high–low” scale is roughly equivalent to my 
“well–poorly” scale.  

  58     Gero Erdmann and Ulf Engel, “Neopatrimonialism Reconsidered: Critical 
Review and Elaboration of an Elusive Concept,”  Commonwealth and 
Comparative Politics  Vol. 45, No. 1 (February  2007 ), p. 105.  
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existence of such a choice in the hands of the leadership dramatically 
changes the balance of power between the leadership and the formal 
state bureaucracy  , seriously impeding the growth of legal-rational 
authority.  59   What is more, in most cases the way to get things done 
in such societies is to rely on the informal networks. Indeed, in neo-
patrimonial contexts, those with power tend to turn to formal channels 
only when the point is to  not  get things done. 

 As a result, to return to Huntington again, while the top leadership 
in neo-patrimonial   states certainly exercises great “subjective control” 
over the personnel that is charged with implementing its policies, this 
often comes at the expense of “objective control” over ultimate policy 
outcomes, particularly in policy areas where proper implementation   
requires a high level of professionalism  . To some extent, neo-patrimo-
nial   state elites may be consciously accepting this trade-off. After all, 
“an overly active policy of development,” in Bertrand Badie’s words, 
“would valorize the competence of the technocratic elite   relative to 
that of the fragile political elite, break up social spaces and favor the 
constitution of a civil society capable of counterbalancing the pol-
itical system, and indeed, neutralize neopatrimonial strategies.”  60   
However, in practice most neo-patrimonial   rulers are probably not 
so much threatened by the powerless technocratic “elites” as simply 
scornful of such people, with their advanced educational attainments 
and their so-called “nonpolitical” motivations.    

  Weberian legal-rationalism’s promotion of scientifi c 
and technical professionalism 

   Neo-patrimonialism   is deeply incompatible with professionalism, and 
this has signifi cant implications for the effi ciency   of neo-patrimonial 

  59     I use the term “leadership” rather than “leader” because although the “strong 
top” in some neo-patrimonial states is comprised of a single person, in others 
it is a ruling oligarchy. Neo-patrimonialism may not even be incompatible 
with electoral democracy. See Andrea Gawrich, Inna Melnykovska, and 
Rainer Schweickert, “More than Oil and Geography – Neopatrimonialism 
as an Explanation of Bad Governance and Autocratic Stability in Central 
Asia,” paper presented at the workshop “Neopatrimonialism in Various World 
Regions,” German Institute of Global and Area Studies, Hamburg, August 23, 
 2010 .  

  60     Bertrand Badie,  The Imported State: The Westernization of Political Order , 
trans. Claudia Royal (Stanford University Press,  2000 ), p. 19.  
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states’ nuclear weapons projects. But is Weberian legal-rationalism 
compatible with professionalism? Many believe that it is not. Weberian 
legal-rational bureaucracy   is often thought of as a strict top-down 
hierarchy, part of the “iron cage” of modernity   that is supposedly 
antithetical to the liberal ethos of the professions.  61   Yet in fact, in 
the ideal-type Weberian legal-rational state, hierarchy plays a much 
less central role than it does in the neo-patrimonial   state (or in the 
tenets of principal–agent theory)  .  62   After all, it is important to notice 
that Weber conceives of the modern state as not just rational, but 
 legal -rational. That word “legal” indicates Weber’s conception of the 
bureaucrat   as a professional, and of the civil service career as a voca-
tion.  63   Indeed, recent research even demonstrates the fruitfulness of 
reconceptualizing at least some groups of bureaucrats   in developed   
states as “epistemic communities  ,” whose power and infl uence derive 
above all from their professional knowledge.  64   

 Weberian legal-rational state bureaucracy is not just one of the 
professions; in addition, the stronger it becomes, the more support it 
provides for the development of the rest of the professions as well. Of 
particular interest to us here is the clear historical linkage between 
the rise of legal-rational state institutionalization and the rise of sci-
entifi c and technical professionalism. This is a crucial point that links 
the macro and micro levels of analysis in my theory, so it requires a 
bit of elaboration. 

 The central passion of Weberian legal-rational state bureaucra-
cies   is for the collection, processing, and use of reliable information. 

  61     Talcott Parsons, “Introduction,” in Max Weber,  The Theory of Social and 
Economic Organization , trans. A. M. Henderson and T. Parsons (Oxford 
University Press,  1947 ), pp. 58–60. The “iron cage” phrase is Weber’s own. 
Max Weber,  The Protestant Ethic and the Spirit of Capitalism , trans. Talcott 
Parsons (Mineola: Dover Publications,  2003 ), pp. 181–182.  

  62     Also making this point is Behn, “The Big Questions of Public Management,” 
pp. 318–319.  

  63     Weber’s ideas are not just theoretical but can be seen in practice, notably in 
Weber’s own Germany. Jane Caplan, “Profession as Vocation: The German 
Civil Service,” in Geoffrey Cocks and Konrad Jarausch, eds.,  German 
Professions 1800–1950  (Oxford University Press,  1990 ), pp. 163–182. Recall 
that I have also already noted, with Huntington, the fact that “military 
professionalism” is no oxymoron.  

  64     Mai’a Davis Cross,  Security Integration in Europe: How Knowledge-Based 
Networks Are Transforming the European Union  (Ann Arbor: University of 
Michigan Press,  2011 ).  
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After all, “offi ces” without fi les are just empty rooms.  65   As a natural 
extension of the bureaucratic   hunger for information, starting around 
the mid 1600s, gradually legal-rationalizing states such as Louis 
XIV’s France   began founding   academies of science, as well as other 
Academies devoted to music, painting, architecture, and so on.  66   

 The formation of academies of science transformed the practice of 
science.  67   Before the birth of the academies, science had taken place 
in two main locations: in universities and in princely households. 
The universities at that time were devoted to the custodianship of old 
knowledge, not to the production of new knowledge. Meanwhile, the 
scientifi c activity that went on in princely households was an essen-
tially unregulated and often quite amateurish activity, highly depend-
ent on the whims of fi ckle individual patrons. There were certainly 
some great individual scientists during that time, such as Galileo. But 
such luminaries were not members of a scientifi c profession so much 
as outstanding individuals who were lucky enough to combine both 
scientifi c genius and political street-smarts. And as is well known, in 
the end even Galileo was unable to maintain the cause of science in 
the face of the strong political pressures of the Vatican.  68   

 Only with the creation of state-sponsored academies did scientists 
fi nally, albeit paradoxically, have an organizational shield to fend 
off political meddling in their work.  69   The creation of the academies 

  65     See Jacob Soll,  The Information Master: Jean-Baptiste Colbert’s Secret State 
Intelligence System  (Ann Arbor: University of Michigan Press,  2009 ).  

  66     In the past, the rise of academies of science was often portrayed as a 
consequence of the functional needs of scientifi c progress, but states’ 
formation of many similar  non -scientifi c institutions such as academies of 
fi ne arts during the same time period clearly falsifi es that argument. See 
David S. Lux, “The Reorganization of Science 1450–1700,” in Bruce T. 
Moran, ed.,  Patronage and Institutions: Science, Technology and Medicine 
at the European Court 1500–1750  (Rochester: The Boydell Press,  1991 ), 
pp. 185–194.  

  67      Ibid. , esp. pp. 193–194. In Britain, the Royal Society played this role, 
although the central state’s “relatively smaller and less professionalized 
bureaucracy impeded such a [dramatic] transformation.” John Gascoigne, 
“The Royal Society and the Emergence of Science as an Instrument of State 
Policy,”  British Journal for the History of Science  Vol. 32, No. 2 (June 
 1999 ), p. 184.  

  68     Mario Biagioli,  Galileo, Courtier: The Practice of Science in the Culture of 
Absolutism  (University of Chicago Press,  1993 ).  

  69     The point made here about the importance of the academies raises the 
possibility that legal-rationalizing states may have the potential to create a 
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thus provided the space within which modern science could develop 
as an autonomous, self-regulated professional activity.  70   Science was 
still dependent on patronage, of course, but now the fl ow of patron-
age was inter-institutional rather than interpersonal.  71   The growth of 
state-dependent, yet autonomous, scientifi c and technical professions 
became ever more pronounced over time, reaching its apotheosis 
with the “Vannevar Bush   system” of government-funded, university-
 conducted, open scientifi c research that grew up in the wake of World 
War II   in the United States  , with neat parallels in the other developed   
countries.  72   

 In addition to showing the natural synergy between modern bur-
eaucracy   and scientifi c and technical professionalism, the example of 
the rise of academies of science in early modern Western Europe   has 
clear implications for our assessment of nuclear weapons projects’ 
prospects in developing   countries with little prior tradition of scien-
tifi c and technical professionalism.  73   On the one hand, it is clear that 
nuclear weapons projects in such states start out with a major handi-
cap. But on the other hand, the example demonstrates that Weberian 
legal-rational structures do not merely protect preexisting scientifi c 

professional scientifi c and technical community from scratch as part of their 
drive to get the bomb. This sequence is relevant to several developing country 
cases, and I expand on it below.  

  70     James E. McLellan III,  Science Reorganized: Scientifi c Societies in the 
Eighteenth Century  (New York: Columbia University Press,  1985 ), esp. the 
Introduction; see also Ben-David, “The Profession of Science and its Powers.”  

  71     McLellan,  Science Reorganized , p. 25.  
  72     See Harvey Brooks, “The Evolution of US Science Policy,” in Bruce L. R. 

Smith and Claude Barfi eld, eds.,  Technology, R&D, and the Economy  
(Washington, DC: Brookings Institution Press,  1996 ), pp. 15–48. For a more 
extended treatment of the theoretical side of the question see Harvey Brooks, 
“The Federal Government and the Autonomy of Scholarship,” in Charles 
Frankel, ed.,  Controversies and Decisions: The Social Sciences and Public 
Policy  (New York: Russell Sage Foundation,  1976 ), pp. 235–258. In recent 
years, the rise of principal–agent management   approaches has broken down 
much of the traditional articulation of the US state and thus also greatly 
constricted scientifi c autonomy within the government science establishment. 
See David H. Guston,  Between Politics and Science: Assuring the Integrity 
and Productivity of Research  (Cambridge University Press,  2000 ).  

  73     The great value of leveraging European history to shed light on 
contemporary issues facing developing countries is stressed in Daniel Ziblatt 
and Giovanni Capoccia, “The Historical Turn in Democratization Studies: 
A New Research Agenda for Europe and Beyond,”  Comparative Political 
Studies  Vol. 43, Nos. 8–9 ( 2010 ), pp. 931–968.  
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and technical professionalism; they can also conjure it into being, 
albeit not immediately or without some diffi culties. This implies that 
it would be a mistake to write off altogether even the most under-
developed states’ nuclear weapons prospects. If they can put in place 
the right institutional context, it is possible for scientifi c and technical 
professionalism to sprout up quite rapidly.   

 In short: the more overall Weberian legal-rationalism, the more 
scientifi c and technical professionalism; conversely, the more over-
all neo-patrimonialism  , the less scientifi c and technical profession-
alism. And therefore, because of the crucial importance of scientifi c 
and technical professionalism for the operation of nuclear weapons 
projects, we can conclude that as a general rule, the more overall 
Weberian legal-rationalism, the more effi cient   the nuclear weapons 
project; but the more overall neo-patrimonialism  , the less effi cient   the 
nuclear weapons project.    

  Consequences of the “privileged” institutional 
status of nuclear programs 

 I have emphasized the importance of overall state institutionaliza-
tion for the top political leadership’s likelihood of interfering in the 
nuclear weapons project. Not all state activities are institutionalized 
in the same way, however, so it is necessary to pay attention to the 
specifi city of institutions in the nuclear area. 

 In most states, nuclear research has traditionally been assigned to 
“atomic energy commissions” that stand behind a wall of secrecy, do 
not operate according to the same rules that govern ordinary minis-
tries, and report directly to the top leader.  74   The rationale generally 
offered for this unusual institutional setup has been that a complex 
technical undertaking with such great implications for national devel-
opment and national security should be kept out of the grubby give-
and-take of normal domestic politics.  75   The implicit assumption in 
this rationale is that monopolistic control by top state leaders protects 

  74     Daniel B. Poneman,  Nuclear Power in the Developing World  (London: 
George Allen and Unwin,  1982 ).  

  75     For instance, these were key themes of the parliamentary debates at the 
time of the founding of the Indian nuclear program. See Itty Abraham,  The 
Making of the Indian Nuclear Bomb: Science, Secrecy and the Postcolonial 
State  (London: Zed Books,  1998 ).  
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an activity from politics. But in fact, the “privileged” place of nuclear 
programs under the direct control of the top state leadership actu-
ally makes them even more vulnerable to political meddling than 
normal state ministries, whose ability to make outside alliances can 
help strengthen their defenses (although such alliances are themselves 
often a Faustian bargain).  76   

 Top leaders’ nuclear power grab has also been encouraged and 
legitimated by the more general global cultural norm of “science for 
development.” This norm has grown so strong since 1945 that if a 
state tries to reject it, it quickly loses its claims to full membership 
in modern international society.  77   One might think that the global 
authority of science could also give scientists and engineers a claim 
on political power. Scientifi c and technical workers in the post-1945 
period have certainly enjoyed previously unheard of levels of access 
to the top state leadership. But as the sociological institutionalist lit-
erature has shown so well, although international normative pres-
sures have caused most developing   states to embrace the  symbols  of 
scientifi c authority, such pressures have proven much weaker when it 
comes to developing the institutional  infrastructure  of a real national 
science system.  78   So the power of scientifi c and technical workers in 
such countries is generally more apparent than real. 

 In addition, the higher political profi le of scientifi c and technical 
matters has actually led developing   countries’ scientifi c and technical 
worker autonomy and professionalism   to be undermined in various 
ways. First, scientifi c and technical workers have often found them-
selves dragooned into the political game as showpieces for the sup-
posed modernity   of the state, rather than being free to spend day and 
night in the lab. Thus they gain a political profi le, but at the expense 
of their professional   soul. Second, scientifi c and technical workers 
have also often found themselves tightly monitored by a political elite 
that fears the potential of scientifi c authority to evolve into political 
authority – a pole of power around which political opposition could 
cluster. (Sometimes, as in the case of the Soviet   bomb-maker turned 
dissident Andrei Sakharov  , such fears have even been realized.) Third, 

  76     Daniel P. Carpenter,  The Forging of Bureaucratic Autonomy: Reputations, 
Networks, and Policy Innovation in Executive Agencies, 1862–1928  
(Princeton University Press,  2001 ).  

  77     See Drori  et al. ,  Science in the Modern World Polity .  
  78      Ibid. , esp. ch. 7.  
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scientifi c and technical workers often fi nd themselves pushed aside by 
politicians attempting to appropriate the authority of science directly 
for themselves. For instance, the Romanian   fi rst lady Elena Ceausescu, 
an uneducated woman, became the top boss of science policy in her 
country and used her position to “decimate the Romanian   Academy” 
and replace it with new scientifi c institutes run by family members or 
political hacks willing to promote her candidacy for the Nobel Prize 
in Chemistry.  79   Such political assaults on genuine scientifi c research 
are the paradoxical consequence of the great authority of the idea of 
science in the modern world. 

 In sum, the high political interest in nuclear matters and the broader 
global norm of “science for development” do not save nuclear pro-
grams from subjection to their political masters. Indeed, they tend 
to provide top political leaderships with yet more ability to wrap the 
nuclear program in their black widow’s embrace. Uneven state insti-
tutionalization makes nuclear programs more, not less, vulnerable to 
political meddling. Thus, in order to achieve nuclear program auton-
omy, professionalism   and ultimately nuclear weapons project effi -
ciency  , the overall Weberian legal-rational direction of the state needs 
to be all the stronger.  

  The special case of professional military-run 
nuclear weapons projects 

   There is one major exception to the general rule that overall high 
levels of Weberian legal-rationalism are necessary for nuclear weap-
ons project effi ciency  . In some cases, nuclear programs in states that 
are generally neo-patrimonial   in character have been captured not 
by top political leaderships, but instead by relatively professional-
ized militaries. (Although in many neo-patrimonial   states the mili-
tary is every bit as politicized as any other state bureaucracy  , as 
Huntington notes in  The Soldier and the State  there are a number of 
reasons why militaries may be better situated than other state bur-
eaucracies   to escape “subjective control.”  80  ) If professional military 

  79     Robert Koenig, “Science Emerges from the ‘Dark Age’ of the Ceausescus,” 
 Science  Vol. 280, No. 5371 (June 19,  1998 ), p. 1829.  

  80     Huntington,  The Soldier and the State . See also Samuel Finer,  The Man on 
Horseback: The Role of the Military in Politics , 2nd edn. (Boulder: Westview 
Press,  1988 ).  
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offi cers oversee the work of the scientifi c and technical workers in 
the nuclear program, there is a much higher chance that the work-
ers’ professionalism will be respected and therefore that the nuclear 
weapons project will run well. 

 However, as Huntington also points out, when civilian institutions 
become too weak, professional militaries often become “praetorian  ” 
and intervene directly in politics.  81   The general’s acquisition of the 
presidential sash marks the beginning of the end of military pro-
fessionalism, and therefore also of military-protected scientifi c and 
 technical professionalism.    

  Changing state institutionalization to create 
effi cient nuclear weapons projects 

 One could accept all of the foregoing logic but still contend that bomb-
desiring state leaders will choose to achieve their nuclear ambitions   by 
creating Weberian legal-rational institutional structures through acts 
of self-binding. In other words, it is possible that instead of applying 
principal–agent theory   here, rational leaders apply credible commit-
ment theory  .  82   If this were the case, then my ultimate “independent 
variable” of Weberian legal-rationalism would be endogenous to the 
creation of the bomb project. So, might the nuclear tail wag the insti-
tutional dog? 

 In its strong form, the claim that Weberian legal-rationalism may 
be endogenous to top leaders’ nuclear weapons intentions is frankly 
implausible. Weberian legal-rational institutions emerge slowly: not 
over months, but over years or even decades. Top leaders fi red with 
the desire for the bomb   will simply not have the patience to wait for 
the ideal overall state institutional framework to gel before launching 
their nuclear weapons projects. 

 A somewhat less implausible argument would be that the top lead-
ership of a neo-patrimonial   state may try to tie its hands in relation 
to the nuclear weapons project only.  83   For instance, the top leadership 

  81     Huntington,  Political Order in Changing Societies , ch. 4.  
  82     For an elaboration of credible commitment theory   see Jon Elster,  Ulysses 

Unbound: Studies in Rationality, Precommitment, and Constraints  
(Cambridge University Press,  2000 ).  

  83     It is fashionable in political science today to speak of leaders using “tied 
hands” strategies for the purpose of developing rational state institutions, but 
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could choose simply to hand the nuclear weapons project over to its 
professional   military. That might work, but it is important to note 
that in institutional contexts where military praetorianism   is already 
a live possibility, such an act would represent a dramatic political 
concession tantamount to political abdication. Therefore it is hard to 
imagine it happening very often. 

 In general, the idea that top leaders would, given a choice in the 
matter, pursue such a credible commitment strategy to achieve their 
policy objectives is not credible. The hard truth is that the power-
ful rarely if ever hand over real, institutionalized autonomy to those 
below them unless and until they are forced to do so. As Malcolm X 
put it, “There’s only one way to be independent. There’s only one way 
to be free. It’s not something that someone gives to you. It’s something 
that you take.”  84    

  The fate of nuclear programs in legal-rationalizing 
and neo-patrimonializing states 

 This is not to argue, however, that only well-established Weberian 
legal-rational states are capable of creating autonomous, professional   
nuclear programs. In addition, historically neo-patrimonial, or simply 
brand new, states  that have already started to move in the direction 
of Weberian legal-rationalism  are likely to apply that legal-rational 
bureaucratic   model to their nuclear program. A successful nuclear 
weapons project then becomes a springboard for yet further moves 
toward Weberian legal-rationalism. 

the evidence that this happens frequently in the real world is thin. Barbara 
Geddes, “Building ‘State’ Autonomy in Brazil, 1930–1964,”  Comparative 
Politics  Vol. 22, No. 2 (January  1990 ), pp. 217–235, does offer a handful 
of examples of Brazilian presidents’ tied-hands strategies, leading to mostly 
short-lived rational bureaucratic institutions. The article that launched the 
tied hands literature, Douglass North and Barry Weingast, “Constitutions 
and Commitment: The Evolution of Institutions Governing Public Choice 
in Seventeenth-Century England,”  Journal of Economic History  Vol. 49, 
No. 4 (December  1989 ), pp. 803–832, actually argued that the growth of 
limitations on the king’s power was not primarily due to any self-binding 
impulse on his part, but rather due to the imposition of constraints by other 
societal actors.  

  84     Malcolm X, “With Mrs. Fannie Lou Hamer,” speech of December 20, 
1964, in George Breitman, ed.,  Malcolm X Speaks: Selected Speeches and 
Statements  (New York: Grove Press,  1994 ), p. 111.  
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 To understand why a nuclear program may be managed   with 
respect for scientifi c and technical professionalism   not merely in well-
established Weberian legal-rational states but also in legal-rational izing  
states, let us again return to Van Creveld’s basic explanation of the 
rise of the state: the bureaucracy  ’s gradual victory in its tug-of-war 
against the king. Clearly the nuclear weapons project, as a central 
focus of state resources   and hopes, will be viewed by both sides of this 
tug-of-war as an important prize. Yet if the state overall is already 
moving in a legal-rational direction, this suggests that the moderniz-
ing bureaucrats   have the political wind in their sails. Therefore they 
should be able to grab the nuclear program and deny the top political 
leadership direct control over it, much to its dismay, but ultimately 
helping it to achieve its nuclear ambitions. 

 Another important dynamic situation to consider is the case of a 
traditionally Weberian legal-rational state that is moving toward neo-
patrimonialism. In this case, the top political leadership should be 
able to brush aside the legal-rational elements in the bureaucracy   and 
place the nuclear weapons project under its direct, suffocating con-
trol. Yet the full baleful infl uence of authoritarian principal–agent 
management     on nuclear weapons project effi ciency   may not immedi-
ately show up in this case, because the preexisting strong structures 
of scientifi c and technical professionalism   can be expected to push 
forward for a time, like the fi ngernails on a dead corpse. For instance, 
when they came to power in Germany  , the Nazis   inherited probably 
the best-constructed state bureaucracy   and the most advanced science 
establishments in the world. Within a few short years, the Nazis  ’ ideo-
logical and corrupt practices reduced these spectacular constellations 
of human talent to shadows of their former selves. Yet the country’s 
proud heritage lingered on, and a good deal of very productive – if 
often highly unethical – scientifi c research and development took 
place under Nazi   rule. Thus emerged what Volker Remmert terms 
the “striking inner contradiction” in the history of Nazi   science: 
the theme of Nazi   “organizational incompetence” on the one hand, 
and yet the “extraordinary number of innovations” on the other.  85   
Still, if the Nazis   had remained in power much longer, at some point 

  85     Volker R. Remmert, “What’s Nazi about Nazi Science? Recent Trends in the 
History of Science in Nazi Germany,”  Perspectives on Science  Vol. 12, No. 4 
(Winter  2004 ), pp. 471–472.  
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their political practices were destined to kill off productive scientifi c 
research and development in the country once and for all.   

  Summary of the basic causal arguments  

  Table 2.1  summarizes the basic causal arguments made so far in this 
chapter.     

  International nuclear cooperation: a shortcut?  

 Some readers may be willing to grant my point that respectful manage-
ment   and therefore Weberian legal-rational(izing)   institutions are cru-
cial for the success of  traditional  nuclear weapons projects that try to 
develop the bomb using mostly indigenous resources; but they may be 
skeptical about its continuing relevance in  today’s  freewheeling global 
marketplace, which includes an active black market   in nuclear tech-
nologies, materials, and personnel. Does not globalization   radically 
minimize the diffi culties of “going nuclear”? As noted in  Chapter 1 , 
this point is part of the standard thinking of the proliferation litera-
ture today. 

 As I also noted in  Chapter 1 , however, if the “borderless world” 
were really true, then states’ timelines   to the bomb should have been 
getting shorter over time. Yet actually the observed trend has been 
toward greater nuclear weapons project ineffi ciency   and ever more 
outright failures. Therefore, the mere existence of licit and illicit 

 Table 2.1.      Hypothesized causal chains  

  Independent variable:    Intermediate variable:    Outcome:  
 State institutionalization  →   Management approach  →   Nuclear project 

effi ciency 

Weberian legal-rational → Respect for professionals → Effi cient

Weberian legal-
rationalizing → 

Respect for professionals → Increasingly 
effi cient

Neo-patrimonial → Authoritarian 
(principal–agent) → 

Ineffi cient

Neo-patrimonializing → Authoritarian 
(principal–agent) → 

Increasingly 
ineffi cient
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international nuclear suppliers   is not a panacea for poor nuclear 
weapons project management  . 

 A brief perusal of the broader economic development literature 
makes it clear why. The proliferation literature has relied on a sim-
plistic, outdated “give–get  ” model of technology transfer, according 
to which developing   states are able to “get” whatever technologies 
developed   states are willing to “give” them. By contrast, in this book 
I argue that the existence of the international dimension  widens  the 
performance gap between well-managed and poorly-managed   nuclear 
weapons projects. Greater access to hardware and human capital cer-
tainly benefi ts the nuclear weapons projects of the “rich,” institution-
ally speaking – i.e. Weberian legal-rational states   with autonomous, 
professional   nuclear programs. But it provides much less benefi ts to 
the “poor” – i.e. neo-patrimonial   states with politicized, unprofes-
sional nuclear programs. Indeed, it can actually often hamper their 
nuclear weapons efforts. Thus, in a globalized   world, the domestic 
variables whose importance I have stressed in this chapter matter 
even more. 

 Specifi cally, setting aside the very rare case of unvarnished nuclear 
weapons transfers from one state to another, there are three kinds of 
international phenomena that the literature has been most worried 
about: commercial sales of nuclear equipment and materials; “Atoms 
for Peace”-type programs of civil nuclear assistance (“cooperation”)  ; 
and footloose   foreign scientists who leave their home nuclear pro-
grams in advanced nuclear states for more lucrative or exciting work 
abroad. One regularly hears assertions that any one of these inter-
national factors may allow even the most backward of states to leap-
frog into the nuclear weapon state   club. Here I briefl y consider each of 
these factors in turn. For a much more extensive theoretical analysis 
of the latter two, which seem particularly important in light of the 
stress that I have placed here on the human side of nuclear weapons 
projects, see  Chapters 5  and  6 . 

 First, there can be no doubt that commercial sales of sensitive 
equipment can help to hasten the completion of a nuclear weapons 
project, because states have to build less by themselves. However, 
even the Pakistani   nuclear entrepreneur A. Q. Khan  ’s “nuclear bomb 
kits” required a signifi cant effort of assembly  . And at least Libya   – 
the only country known to have purchased the entire A. Q. Khan   
catalogue – proved to be incapable of even beginning to assemble the 
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parts it received. Indeed, when the IAEA   inspectors came to clean 
up after the Libyan   dictator Muammar Gaddafi    threw in the towel 
on his nuclear weapons project in 2003, they discovered many key 
components still in their original packing crates.  86   After more than 
30 years of trying to get the bomb, Libya  ’s nuclear effort was still “in 
the very initial stages of development,” according to International 
Atomic Energy Chief Mohamed ElBaradei  .  87   In short, the mere 
acquisition of hardware is clearly not a panacea for the lack of man-
agement   competence. (I discuss the Libyan   case more extensively in 
 Chapter 7 .) 

 Second, “Atoms for Peace  ”-type programs of civil nuclear cooper-
ation   have typically provided not just hardware and materials to 
fl edgling nuclear efforts in developing   countries, but also train-
ing to raise those states’ level of human capital. For instance, many 
thousands of developing   country scientifi c and technical work-
ers have come to study or conduct research in developed   coun-
try universities. Thus, given the stress of this book on the human 
side of nuclear weapons projects, Atoms for Peace   looms large as 
being potentially much more helpful to bomb-desiring states than 
mere commercial exchanges of equipment and materials. Indeed, 
some sophisticated recent literature has come to that very conclu-
sion.  88   However, as I argue much more extensively in  Chapter 5 , 
international civil nuclear cooperation   is actually a double-edged 
sword for developing   states’ nuclear weapons ambitions  . For even 
though these programs help developing   country nuclear workers to 
gain knowledge and experience that could be useful for a nuclear 
weapons drive, they also have more subtle impacts on those workers’ 
career ambitions and opportunities that sap their motivation to work 
on such a project. The most obvious point here – but one almost sys-
tematically ignored by the literature to date – is that such programs 
can greatly facilitate the brain drain   from developing   countries to the 
developed   world, thus stripping them of their best people. Therefore, 

  86     David E. Sanger and William J. Broad, “Pakistani’s Nuclear Earnings: $100 
Million,”  New York Times , March 16, 2004, p. A2.  

  87     Patrick E. Tyler, “Libya’s Atom Bid in Early Phases,”  New York Times , 
December 30, 2003, p. A1.  

  88     See, e.g., Matthew Fuhrmann, “Spreading Temptation: Proliferation and 
Peaceful Nuclear Cooperation Agreements,”  International Security  Vol. 34, 
No. 1 (summer  2009 ), pp. 7–41.  
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I hypothesize that although international civil nuclear cooperation   
policies can unintentionally assist  well-managed  nuclear programs’ 
efforts to achieve the bomb, at the same time they should hamper or 
even bring about the ultimate demise of  poorly-managed  programs  . 
So again, in an “Atoms for Peace” world the key domestic-level vari-
ables that I have stressed in this chapter loom even larger. 

 Third, since the demise of the Soviet   Union, the United States   and 
the international community as a whole have become very nervous 
about the proliferation implications of globally footloose nuclear sci-
entists and engineers  .  89   The possibility of ex-Soviet   or other advanced 
country scientifi c and technical emigration to the developing   world 
can be seen as the fl ip side of the abovementioned dangers of Atoms 
for Peace-type training of developing   country nuclear scientists and 
engineers in the developed   world. Yet as I argue much more exten-
sively in  Chapter 6 , fears that such footloose scientists could allow 
a poorly-managed  , neo-patrimonial   state’s nuclear weapons project 
to leapfrog into success are wildly exaggerated. For even if develop-
ing   states do have ample access to top-fl ight foreign scientifi c talent 
  today – a point that we should not take for granted – there is no rea-
son to assume that, in the absence of strongly autonomous and profes-
sional   science establishments, such states will know which scientifi c 
and technical workers to recruit, how to motivate   them to divulge all 
that they know, and how to ensure that gaining their commitment 
does not come at the expense of that of homegrown scientifi c and 
technical workers whose participation is also crucial for the success 
of the nuclear weapons project. In short, the international dimension 
adds a new level of management   diffi culty beyond the already signifi -
cant generic challenges of managing scientifi c and technical workers. 
Therefore, I hypothesize that although well-managed   nuclear pro-
grams should benefi t from the talents of  é migr é  scientists if they can 
get them, poorly-managed programs are likely to largely squander the 
potential benefi ts. Indeed, they may even be harmed, for instance by 
falling into the hands of unscrupulous scientifi c con men. Thus yet 
again, the international dimension magnifi es the importance of the 
domestic variables that I have highlighted in this chapter. 

  89     See Deborah Yarsike Ball and Theodore P. Gerber, “Russian Scientists and 
Rogue States: Does Western Assistance Reduce the Proliferation Threat?” 
 International Security  Vol. 29, No. 4 (spring  2005 ), esp. pp. 54–58.  
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 Finally, I should reiterate the point that hard-line policies of aggres-
sive nuclear denial, and especially violent counterproliferation   attacks, 
tend to produce a nationalist upsurge among nuclear scientifi c and 
technical workers, which gives them great intrinsic motivation to 
work hard on the nuclear weapons project. Therefore, although in the 
short run counterproliferation   strikes appear to be effective, in the 
long run they may backfi re tremendously.  

  Operationalization and case selection  

 I now turn to issues of operationalization and case selection. What I 
am trying to explain in this book is the level of effi ciency   of dedicated 
nuclear weapons projects. As indicated in  Chapter 1 , this dependent 
variable, at its crudest, can be understood as the amount of time it 
takes for the project to produce its intended result: a working nuclear 
device, which in most cases is verifi ed by a successful nuclear test  .  90   
However, one advantage of the case study approach that I adopt in 
this book is that it can allow us to make fi ner judgments about a 
nuclear weapons project’s level of effi ciency   than a simple stopwatch 
approach. Thus in the case study chapters that follow, in addition to 
simply measuring the amount of time from start to fi nish, I also pay 
special attention to the question of whether internally set deadlines 
and targets are being missed, met, or exceeded. Another useful indi-
cator of effi ciency   is whether contemporary external estimates of the 
project’s potential are being missed, met, or exceeded. These indi-
cators are not unproblematic, because for instance they may refl ect 
ignorance or political manipulation. Nonetheless, I make prudent use 
of such measures because it is clearly a mistake to rely on a one-
size-fi ts-all yardstick. We need to respect local factors when judging 
nuclear weapons project effi ciency  . 

 Turning to the intermediate variable of project management  , I look 
for the following items as indicators of a management approach that 
respects scientifi c and technical workers’ autonomous professional-
ism  : existence of a self-organizing, collegial group of nuclear scien-
tifi c workers; long-term stability in nuclear project team membership; 

  90     Hymans, “When Does a State Become a ‘Nuclear Weapon State’?” 
pp. 161–179.  
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clear and well-respected boundaries between technical and political 
plans and decisions; the vast majority of project choices classifi ed as 
technical rather than political; strong top political leadership respon-
siveness to scientifi c workers’ expressed resource requirements; and 
a sustained dialogue between the top political leadership and its 
 scientifi c workers about the overall rationale for the nuclear weapons 
project.  91   I underscore that the presence of any of these indicators 
does not necessarily mean that the management   approach is indeed 
respectful; what this list does is provide a useful initial orientation for 
historical investigations that must be sensitive to context. 

 On the fl ip side of the coin, I look for the following items as indica-
tors of the opposite, authoritarian management   approach: heavy pol-
itical monitoring of scientifi c workers’ activities; political litmus tests 
for technical staff; political intervention in technical decision-making, 
including the imposition of politically driven timetables for reaching 
technical milestones; big individual salary bonuses or other carrots   
for announcing technical breakthroughs; continual top-down organ-
izational churning as project leaders as well as lower-downs are held 
accountable for poor results or other infractions; the use of divide-
and-rule management   techniques; and a top leadership that refuses to 
discuss its ultimate nuclear objectives with its top scientifi c workers, 
and indeed perhaps even fails to inform them of those objectives. As 
above, this list is meant simply as an initial orientation for the histor-
ical investigations. 

 In terms of the ultimate independent variable of state institutionaliza-
tion  , I look for the following items as indicators of neo-patrimonialism  : 
personal networks more important than formal state procedures; a lead-
ership personality cult; fl agrant corruption, nepotism, and other abuses 
of power; unclear and overlapping functional boundaries between state 
organizations; and the frequent reshuffl ing of civil service personnel. 
Meanwhile, I look for the following items as indicators of Weberian 

  91     In  China Builds the Bomb  John Lewis and Xue Litai cite a useful, quite 
parallel list of best practices in US defense R&D: “clear command 
channels; stability; limited reporting requirements; small, high-quality 
staffs; communications with users; and prototyping and testing.” The list 
is from the United States President’s Blue-Ribbon Commission on Defense 
Management,  A Formula For Action: A Report to the President on Defense 
Acquisition  (Washington, DC: GPO, 1986). Lewis and Litai,  China Builds 
the Bomb , p. 233.  
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legal-rationalism  : formal state procedures more important than per-
sonal networks; a durable and effective constitution; meritocracy; a 
strongly articulated state; and job security for civil service personnel. 
Again, these lists are meant merely as initial orientations to the histor-
ical investigations. 

 Note that I draw a clear distinction between the concepts of state 
institutionalization   and of regime type. Both neo-patrimonialism   
and Weberian legal-rationalism   are compatible with a wide variety 
of regime types, both democratic   and non-democratic. Especially 
given the undemocratic   nature of most nuclear institutions around 
the world, I fi nd it diffi cult to believe that democratic   regime types 
should have a major advantage in their pursuit of the bomb. On the 
other hand, it is true that as an empirical matter longstanding liberal 
democracies   have generally been grounded solidly, if often unhappily, 
in strong Weberian legal-rational state   foundations; whereas other 
regime types are empirically less likely to have such strong institutional 
foundations.  92   Therefore we should not be surprised by the correlation 
between democratic   regime types and nuclear weapons project effi -
ciency  , but we should not take correlation to imply causation. 

 Finally, a word on case selection. In  Chapters 3  through  6  I provide 
in-depth accounts of four historical cases, respectively: Saddam  ’s Iraq  , 
Mao  ’s China  , Tito  ’s Yugoslavia  , and Per ó n  ’s Argentina  . It is good for 
theory-testing to select cases from a wide array of geographical and 
temporal contexts. In addition, to test my theory it is good to select 
cases in which the top leader is the same person throughout, in order 
to hold relatively constant the variable of political demand for the 
bomb. Finally, it is good to select cases whose historical record can be 
fully examined. Beyond these general points, in each of the case study 
chapters I fully explain the selection of the case as a hard test for the 
theoretical propositions that I advance in this book. Therefore, I will 
not rehearse those reasons here. However, it is necessary to point out 
that not all of these chapters are created equal. In  Chapters 3  and 
 4 , I test the main domestic-level theoretical propositions that I have 
advanced in this chapter by looking at the cases of Saddam  ’s Iraq 
and Mao  ’s China, respectively. By contrast, in the fi rst halves of both 
 Chapters 5  and  6  I return to theory, developing my theoretical points 

  92     Johan P. Olsen, “The Ups and Downs of Bureaucratic Organization,”  Annual 
Review of Political Science  Vol. 11 ( 2008 ), pp. 13–37.  
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about the proliferation implications of civil nuclear cooperation   in 
 Chapter 5 , and of footloose nuclear scientists   in  Chapter 6 . I then 
use the cases of Tito  ’s Yugoslavia   in  Chapter 5  and Per ó n  ’s Argentina   
in  Chapter 6  mainly to probe the plausibility of those international-
level hypotheses. In other words, having tested my basic, domestic-
level theoretical model primarily through the case studies of Iraq and 
China  , I then test the international-level extensions to the basic theor-
etical model with the case studies of Yugoslavia   and Argentina  . 

 In addition, in  Chapter 7  I offer shadow case studies of a number 
of other high-profi le cases of proliferation: Libya  , Pakistan  , North 
Korea  , and Iran  . Recall also that in  Chapter 1  I briefl y reviewed the fi t 
between my theory and the historical literature on the fi rst fi ve nuclear 
weapon states  . These additional cases should provide the reader with 
greater confi dence in the general validity of the theory.  
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     In  Chapter 2 , I introduced my basic theoretical explanation of nuclear 
weapons project effi ciency   as a consequence of the top leadership’s 
approach to management   and, behind that, of the institutionaliza-
tion   of the state. Now, to assess the empirical value of the theory, I 
turn to a fi rst in-depth historical case study: Saddam   Hussein’s Iraq. 

 In 1991, after Iraq’s defeat in the fi rst Gulf War  , UN   inspectors were 
shocked to discover that Saddam  ’s regime had mounted an intense, 
10-year, billion-dollar quest for the bomb right under the nose of the 
IAEA  . Indeed, not long before the truth came out, IAEA   Director of 
Safeguards Jon Jennekens   had even praised the country for its “exem-
plary” conformity to its NPT   commitments.  1   The revelations of Iraq’s 
misdeeds also tarnished the reputation of the US intelligence   commu-
nity, which turned out to have been “totally unaware of more than 50 
percent of all the major nuclear weapons installations in Iraq.”  2   This 
was an intelligence   failure of the fi rst order. 

 Iraq’s 1980s nuclear exploits also pose a serious challenge to my 
proposed theoretical explanation of nuclear weapons project effi -
ciency  . My theory would expect that this extremely neo-patrimonial   
state should never have had a well-functioning nuclear weapons pro-
ject. Yet it is widely believed that Saddam  ’s  3   bomb drive was actually 

     3     Spinning in place    : Iraq’s fruitless 
quest for nuclear weapons  

  1     Gudrun Harrer, “Dismantling the Iraqi Nuclear Programme: The Inspections 
of the International Atomic Energy Agency in Iraq 1991–1998,” Ph.D. Thesis, 
University of Vienna,  2007 , p. 66.  

  2     “Intelligence Successes and Failures in Operations Desert Shield/Storm,” Report 
of the US House of Representatives Oversight and Investigations Subcommittee, 
Committee on Armed Services, US House of Representatives, 103rd Congress, 
1st Session, August 16, 1993 (Washington, DC: GPO,  1993 ), p. 23.  

  3     Because of the differences between the Western and Arab naming systems, 
referring to Saddam Hussein as “Saddam” is proper, and referring to Saddam 
Hussein as “Mr. Hussein,” as the  New York Times  does, is improper. See 
Blair Hewchuk, “Saddam or Mr. Hussein?” CBC News Online, February 
 2003 , available at  www.cbc.ca/news/indepth/words/saddam _hussein.html.  

D7B C 8 C7 3 3 34 7 3D :DD C,  53 4B 697 B9 5 B7 D7B C :DD C, 6  B9  . 1  
/ 3676 8B :DD C,  53 4B 697 B9 5 B7 .3 4B 697 2 7BC D 03 15D 3D , , C 4 75D D D:7 .3 4B 697 . B7

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9781139049429.004
https://www.cambridge.org/core
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only a few yards short of the goal line when its progress was suddenly 
arrested by the Gulf War   and the inspections and sanctions that 
followed.  4   Worse still for my theory, Iraq’s 1980s nuclear progress 
appears to be easily explained by the simple postulate that Saddam   
was a brutal dictator of an oil-rich state who used big carrots   and 
bigger sticks to get what he wanted – and Saddam   dearly wanted the 
bomb.  5   

 But is it really true that the Iraqi bomb had been “nearly realized in 
1990,” as the chief post-2003 US   weapons inspector in Iraq, Charles 
Duelfer,   confi dently claims in his memoirs?  6   In fact, like many other 
things that everybody “knows” – or used to think they knew – about 
Iraq’s nuclear and WMD   programs, upon closer inspection this stand-
ard claim turns out to be highly exaggerated.  

   Towards a more nuanced assessment of the 
1980s Iraqi nuclear project 

 In the years following the Gulf War  , international inspectors inves-
tigated every possible lead to discover the truth about Iraq’s 1980s 
nuclear efforts.  7   After long and arduous toil, the inspectors eventually 
discovered most of the materials, equipment, and documentation that 
the Iraqis had been hiding. Although many observers loudly argued 
at the time that the inspectors were not fi nding the real truth, in the 
aftermath of the 2003 Iraq War   it became clear that the IAEA   (with 

  4     See, e.g., Kenneth M. Pollack, “Spies, Lies, and Weapons: What Went 
Wrong,”  Atlantic Monthly  Vol. 293, No. 1 (January–February  2004 ), 
available at  www.brookings.edu/articles/2004/01iraq _pollack.aspx; Thomas 
C. Reed and Danny B. Stillman,  The Nuclear Express: A Political History of 
the Bomb and its Proliferation  (Minneapolis: Zenith Press,  2009 ), p. 285.  

  5     For revealing evidence on Saddam’s intentions, see  Comprehensive Report 
of the Special Advisor to the DCI on Iraq’s WMD , Vol. 1 “Regime Strategic 
Intent” (Washington, DC: GPO, September  2004 ).  

  6     Charles Duelfer,  Hide and Seek: The Search for Truth in Iraq  (New York: 
PublicAffairs,  2009 ), p. 116.  

  7     The IAEA summarized its main fi ndings in the IAEA , Fourth Consolidated 
Report of the Director General of the International Atomic Energy 
Agency under paragraph 16 of Security Council Resolution 1051 (1996) , 
United Nations Security Council Doc. S/1997/779 (October 8, 1997). For a 
comprehensive review of the IAEA’s inspection efforts over the course of the 
1990s, see Harrer, “Dismantling the Iraqi Nuclear Programme.”  
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help from the United Nations Special Commission, UNSCOM  ) had 
indeed gotten to the bottom of things.  8   

 The IAEA  ’s main conclusions about Iraq’s technical progress up 
to 1991 are critically important for an evaluation of the nuclear 
weapons project’s effi ciency  , and in this chapter I review them in 
detail. However, they must not be taken as the fi nal word on this 
matter. The inspectors were not there to explain the causes of the 
Iraqi nuclear program’s successes and failures. Rather, their focus 
was very narrow: to tally up Iraq’s nuclear efforts to 1991 for the 
purpose of ensuring that everything that had been bought, made, or 
calculated would be destroyed, fl own out of the country, or other-
wise neutralized. They also hazarded some worst-case (or from the 
Iraqis’ point of view, best-case) estimates about how long it would 
have taken an amply resourced, highly professional  , and externally 
undisturbed nuclear weapons organization to have fi nished the 
job. 

 Given the diffi culties of penetrating the inside dynamics of Saddam  ’s 
Iraq during the 1990s, it may not have been possible to do more than 
the IAEA   did. Putting the whole picture together became much more 
possible after 2003, but it was not done. After the war, the United 
States   had full access to most of the top 1980s nuclear program insid-
ers, many of whom dearly wanted to tell their story, but the investiga-
tors were only concerned with what had gone on in the 1990s. They 
showed shockingly little interest in reassessing the conventional nar-
rative about the 1980s “near-miss.” 

 Thankfully, however, several top Iraqi scientifi c and technical work-
ers from the 1980s have written memoirs, and these provide us with 
a much richer view of life inside the program than we had before, as 
well as with important new information about its dynamic evolution 
over time. Key contributions include memoirs by the longtime head 
of the main Iraqi nuclear weapons effort, the physicist Jafar Dhia 

  8     For instance, Robert Einhorn, then Under-Secretary of State for Non-
Proliferation, made repeated visits to Vienna in 1997 to contest the resolution 
of all of the outstanding nuclear issues that the IAEA   had intended to declare 
closed. After the 2003 war, Einhorn admitted that the US government had 
been motivated to keep the nuclear dossier open out of a political desire to 
keep the pressure on Saddam. See Harrer, “Dismantling the Iraqi Nuclear 
Programme,” pp. 459–460.  
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Jafar  , and his colleague Numan Saadaldin al-Niaimi  ;  9   by the pro-
ject’s top administrator, the engineer Dhafi r Selbi  , and his colleagues 
Abdul Qader Ahmed and Zuhair al-Chalabi;  10   by its top informa-
tion and documentation offi cer, the physicist Imad Khadduri  ;  11   and 
by the head of the separate Iraqi centrifuge effort, the physicist Mahdi 
Shukur Ghali Obeidi  .  12   Many American analysts also cite a mem-
oir that was written prior to the 2003 war by the physicist Khidir 
Hamza  .  13   But Hamza’s truthfulness has been thoroughly discredited, 
so I do not rely on him as a source.    14    

  Road map 

 This chapter is organized as follows. In the next section, I review the 
technical analyses of how “close” Iraq was to the bomb in 1991. I fi rst 
cover Western   intelligence   agencies’ pre-Gulf War estimates, and then 
I review the IAEA   weapons inspectors’ reports that came after the 
confl ict. It may surprise many readers to learn that the IAEA  ’s post-
war conclusions actually placed Iraq no closer to the bomb than key 
pre-war estimates had suggested. 

 In the third section of the chapter, I turn from description to 
explanation. In this section I demonstrate that a poor management   
approach caused the nuclear weapons project to run very ineffi -
ciently  . In addition, I analyze the project’s dynamic trajectory as 

     9     Jafar Dhia Jafar and Numan Saadaldin al-Niaimi with Lars Sigurd Sunnanå, 
 Oppdraget :  Innsidehistorien om Saddams atomvåpen  (Oslo: Spartacus 
Books,  2005 ).  

  10     Dhafi r Selbi with Abdul Qader Ahmed and Zuhair al-Chalabi, compiled by 
Imad Khadduri, “Unrevealed Milestones in Iraq’s National Nuclear Program 
1981–1991,” unpublished manuscript,  2010 .  

  11     Imad Khadduri,  Iraq’s Nuclear Mirage: Memoirs and Delusions  (Toronto: 
Springhead Publishers,  2003 ).  

  12     Mahdi Obeidi and Kurt Pitzer,  The Bomb in My Garden: The Secrets of 
Saddam’s Nuclear Mastermind  (Hoboken: John Wiley & Sons,  2004 ).  

  13     Khidir Hamza with Jeff Stein,  Saddam’s Bombmaker: The Terrifying Inside 
Story of the Iraqi Nuclear and Biological Weapons Agenda  (New York: 
Scribner,  2000 ).  

  14     Even Hamza  ’s main backer, the nonproliferation expert David Albright, 
recanted his support for Hamza prior to the Iraq War. See “Nuclear Weapons 
Expert Warns of Hamza Evidence,” transcript of Australian Broadcast 
Corporation “Lateline” broadcast of September 25, 2002, available at  www.
abc.net.au/lateline/stories/s686055.htm .  
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time went on. Duelfer   opines in his famous report, “The events sur-
rounding Iraqi WMD   have caused too much turmoil to be reduced 
to simple binary discussions of whether weapons existed at one 
moment in time versus another. They deserve at least an attempt to 
look at the dynamics rather than a description of a single frame of 
a movie. It deserves calculus not algebra.”  15   Although on one level 
Duelfer  ’s argument is transparently an attempt to minimize the 
US  ’s egregious mistakes in its pre-Iraq War   assessments of Iraq’s 
nuclear and WMD   status, analytically his point is a sound one, 
and it needs to be applied to the 1980s case as well. I fi nd, contrary 
to popular belief, that the dynamic trajectory of the Iraqi nuclear 
weapons project as of 1991 was  downward . So, when we apply 
 “calculus” rather than “algebra” to this case, the prospects for suc-
cessful Iraqi nuclear weapons development after 1991 appear to 
have been dim. 

 In the fourth section of the chapter, I take the analysis deeper, ques-
tioning the basic premise of the standard counterfactual analysis of 
Iraq’s timeline   to the bomb if the Gulf War   had not happened. I argue 
that the widespread notion that the Gulf War was a “lucky break” 
that serendipitously intervened to save the world from the birth of 
an Iraqi nuclear bomb is not defensible. The counterfactual assump-
tion that Iraq could have enjoyed several more years to work on its 
bomb without disturbance is hardly a plausible, minimal rewrite of 
history. Rather it is a “miracle world” counterfactual not much more 
far-fetched than thinking about what might have happened if Iraq 
had been a parliamentary democracy  . Therefore, when the Gulf War 
started, Iraq’s bid for nuclear weapons was essentially a dead man 
walking. Whether the Iraqi nuclear weapons project was one, three, 
or 30 years away from the bomb in 1991, the fact is that it was not 
going to get that extra time in any case. 

 In the concluding section, after a brief look at Iraq’s 1990s nuclear 
mirage,  16   I offer some thoughts about the broader meaning of my 
revised understanding of the Iraqi case for analyses of the prolifer-
ation potential of other countries.   

  15     Charles Duelfer, Special Advisor to the Director of Central Intelligence, 
“Transmittal Message,” in  Comprehensive Report of the Special Advisor to 
the DCI on Iraq’s WMD  (Washington, DC: GPO, September  2004 ), pp. 1–2.  

  16     I borrow this image from Khadduri,  Iraq’s Nuclear Mirage .  
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  Review of technical assessments of the pre-1991 
Iraqi nuclear program  

 Major assessments of the pre-1991 Iraqi nuclear program were made 
just prior to the Gulf War by Western intelligence agencies,   and then 
a few years after it by the IAEA. 

  Pre-war estimates 

   In the run-up to the 1991 Gulf War  , US and British   intelligence fi nally 
stopped neglecting the potential Iraqi nuclear threat and commit-
ted serious resources to exploring the question. However, they were 
hampered by huge gaps in their information base. Therefore, their 
estimates of the potential time frame for Iraq’s timeline   to the bomb 
were not very fi rm. Indeed, the US intelligence community essen-
tially punted on the issue. It reported in November 1990 that, under 
different scenarios, Iraq’s timeline   to the bomb could be as short as 
six months or as long as 10 years.  17   But the British   Joint Intelligence 
Committee (JIC) did venture a more precise estimate. In December 
1990 the JIC wrote, “Without signifi cant foreign assistance, Iraq 
is still at least three years away from the capability to produce fi s-
sile material itself; and at least a further year away from being able 
to turn it into a weapon.” However, the JIC also noted that if Iraq 
were to conduct a smash-and-grab operation on the highly enriched 
uranium   (HEU) fuel it possessed under IAEA   safeguards, it “might, 
in ideal circumstances, be able to produce a single, untested device 
by mid-1991. But we continue to believe that the technical problems 
would be so great as to be virtually insurmountable in such a short 
timescale.”  18   In short, the JIC’s worst-case scenario anticipated a pos-
sible Iraqi bomb by 1994 if Iraq used indigenously-produced fuel, or 
possibly by late 1991 or 1992 if Iraq diverted its IAEA  -safeguarded 
fuel for the purpose. 

 In the aftermath of the war, it quickly became apparent that Western   
intelligence   had grossly underestimated the scope and duration of 

  17     “Intelligence Successes and Failures in Operations Desert Shield/Storm,” p. 24.  
  18     Quoted in  Review of Intelligence on Weapons of Mass Destruction: Report 

of a Commission of Privy Counsellors  (the “Butler Report”), House of 
Commons Report HC 898 (London: The Stationery Offi ce,  2004 ), p. 43.  
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Iraq’s nuclear weapons activities. Even “hawkish” analysts in the 
CIA   and elsewhere had not assumed that Iraq had been engaged in 
an intense, high-priority, billion-dollar quest for the bomb since the 
beginning of the decade. They were humiliated by the revelations. 

 But in retrospect, the JIC’s estimates of Iraq’s timeline   to the bomb 
were not so misleading after all. Indeed, its worst-case scenarios of an 
Iraqi bomb by 1994, or by late 1991 in the event of a crash program 
using IAEA  -safeguarded fuel, were essentially ratifi ed by the IAEA  ’s 
own comprehensive 1997 report on Iraq’s past nuclear efforts.  19   The 
bottom line is that the JIC’s basic timeline   estimate – the only thing 
the politicians would really care about – was not an underestimate. 
Unfortunately, however, it came to be treated as such. 

 This is not to suggest that there was no intelligence   failure here. 
Rather, there were two intelligence   failures that serendipitously can-
celed each other out. On the one hand, the JIC had an overly favorable 
impression of Iraq’s technical potential; on the other, it mistakenly 
believed that the Iraqis had not begun to seriously exploit that poten-
tial. If the JIC had had more information about the true extent of 
Iraq’s nuclear activities in 1990, it would almost certainly have  over-
estimated  Iraq’s nuclear status at that time – perhaps just as egre-
giously as US and British intelligence overestimated that status in the 
run-up to the second Iraq War  .    

  The IAEA’s estimate 

   Let us now examine the specifi cs of the IAEA’s infi nitely better-
 informed, retrospective 1997 conclusion about Iraq’s timeline   to the 
bomb as of 1991. The October 1997 “Overview of IAEA Activities 
Regarding the Identifi cation and Destruction, Removal, and Rendering 
Harmless of Iraq’s Capabilities Related to Nuclear Weapons” is the 
key document in which the agency tried to assemble its many specifi c 
fi ndings into one overall picture.  20   The IAEA depicted a nuclear weap-
ons project that had been long in duration, dating back to the early 
1980s if not before; vast in scope, including research on practically 

  19     International Atomic Energy Agency (IAEA),  Fourth Consolidated Report 
of the Director General of the International Atomic Energy Agency , Part II 
(October 8,  1997 ).  

  20      Ibid.   
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the whole gamut of fi ssile material acquisition strategies; and shock-
ingly brazen, involving major illicit foreign technology procurement 
networks   and eventually the famous crash program which intended 
to use Iraq’s IAEA-safeguarded nuclear fuel in a nuclear device. 
However, the IAEA also assessed that given Iraq’s huge investment of 
time, money  , and top people in the project, the effort had been  very 
ineffi cient  in   terms of the quality and quantity of its production. The 
IAEA did perceive signs of acceleration in the project’s accomplish-
ments in the years immediately prior to the war, though. 

 The IAEA reports cover the entirety of nuclear activities in Iraq 
during the 1980s. Here I will focus on its reporting on the most com-
plex task for most nuclear weapons projects: the acquisition of enough 
fi ssile material for a bomb. 

 The IAEA stated that, up to 1991, the Iraqis were pursuing many 
avenues for the acquisition of fi ssile material. Of these, the Iraqis had 
focused on two principal technologies: electromagnetic isotope enrich-
ment of uranium (EMIS  ) and gas centrifuge enrichment of uranium. 
In addition, in 1990 the Iraqis had also resolved to divert for weapons 
use the IAEA-safeguarded highly enriched uranium   (HEU) that had 
been sent to them in past decades by foreign suppliers for above-board 
research purposes  . How far along were the Iraqis on these three tracks 
at the end of the Gulf War  ? 

  EMIS .  21     The IAEA reported that in 1981, Iraq had set a goal of 
producing by the EMIS method 15 kilograms per year of 93 percent 
highly enriched uranium  , the minimum amount they thought would 
be needed to make one bomb per year.  22   At the conclusion of the war 
in 1991, however, Iraq’s decade-long EMIS effort had produced, in 
total, only a little over a kilogram of low enriched uranium, with an 
average enrichment level around 5 percent.  23   And it had produced 

  21     Information in this paragraph is from  ibid. , pp. 35–36, 45–46 unless otherwise 
noted.  

  22     The critical mass for nuclear fi ssion varies widely, depending on the design of 
the device. The Hiroshima   bomb used about 64 kilograms of highly-enriched 
uranium. I am taking 15 kilograms of 93 percent enriched uranium as the 
benchmark because this is roughly what the Iraqis believed would be the 
minimum necessary for them to make one bomb.  

  23     As of 1991 Iraq had two operating EMIS facilities. In the fi rst, at Tuwaitha, 
the total production was 640 grams with an average enrichment level of 7.2 
percent. In the second, at Al Tarmiya, the total production was 685 grams 
with an average enrichment level of 3 percent.  
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 zero  93 percent enriched uranium. In short, this project was very far 
from bearing fruit. The IAEA did assess that toward the end of the 
1980s the EMIS effort had begun picking up steam, but it also cau-
tioned that not a single one of Iraq’s EMIS separators had achieved 
more than 20 percent of design capacity in terms of either mass or 
enrichment level – in other words, none had achieved more than 4 
percent of overall design capacity. The Iraqis therefore had a huge 
amount of work left to do to achieve even a single bomb’s worth of 
material via this method. The EMIS separators could have improved 
their output threefold if the feedstock had been not natural uranium 
but rather low-enriched uranium   (LEU)  . But Iraq’s various attempts 
to acquire LEU   through such methods as gaseous diffusion, laser, 
solvent extraction, and ion exchange had all run into serious diffi cul-
ties and their future development was very uncertain.  24   

 The IAEA concluded, “Iraq would have eventually achieved a 
measure of success in its EMIS programme but, based on reported 
performance, it would have required extraordinarily good fortune in 
the commissioning of the Al Tarmiya plant for it to have produced 
15 kg of HEU   [93 percent enriched uranium] before 1994.” So the 
IAEA’s worst-case estimate in terms of indigenous production using 
the EMIS method was that Iraq could fi nally have one bomb’s worth 
of weapons-grade enriched uranium in 1994. That is three years 
after the outbreak of the Gulf War   and 13 years after the start of the 
nuclear weapons project  . 

  Centrifuges .  25     The IAEA reported that the gas centrifuge uranium 
enrichment effort had begun in 1987. The Iraqis’ aim was to produce 
by this method, per year, 10 kilograms of 93 percent enriched uranium 
by 1994 – about two-thirds of a bomb’s worth, according to the Iraqis’ 
calculations. At the conclusion of the war in 1991, however, the cen-
trifuge effort had not yet accumulated  any enriched uranium at all .  26   
The IAEA did assess that the centrifuge effort had been picking up 
steam by the end of the 1980s. In particular, it was highly impressed 
by Iraq’s ability – with substantial help from foreign (largely German) 

  24     IAEA,  Fourth Consolidated Report , pp. 36–38, 43–45.  
  25     Information in this paragraph is from  ibid. , pp. 38–42, 45–47 unless otherwise 

noted.  
  26     In one experiment a minute quantity of uranium had been enriched, but 

due to the limited quantity of uranium hexafl uoride available for use in 
experimental testing the material was re-mixed for later use.  
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  suppliers – to get two individual centrifuge machines spinning for sev-
eral months at very high rates. However, to produce the desired output 
of 10 kilograms of 93 percent enriched uranium, a large, technically 
intricate cascade of 1,000 machines had to be mounted and then oper-
ate continuously for an entire year. Iraq had also not yet successfully 
fabricated key centrifuge parts itself, relying instead for its experiments 
on a few samples that had been provided by its foreign suppliers  . Iraq 
was intent on producing the 1,000 machines itself, but at the time of 
the Gulf War   it had still not produced even a single one. Moreover 
Iraq did not have a reliable source of industrial quantities of uranium 
hexafl uoride (UF6) – the gas that is the necessary feedstock for gas 
centrifuge uranium enrichment. Although it had started working on 
the problem already in 1981, by 1990 it had succeeded only in pro-
ducing 8 kilograms total and had not begun construction work on an 
industrial-scale plant. The IAEA found this puzzling and in the end 
simply reported that Iraq had “declared its confi dence in its capability” 
to produce the necessary UF6 when that would become necessary.  27   

 The IAEA concluded, “Assuming progress could be sustained 
it is probable that the operation of cascades of the order of 1,000 
machines could have been achieved around the end of 1994.” Then 
after another year, if all went as planned Iraq would have its fi rst 10 
kilograms of 93 percent enriched uranium via this method. In short, 
in terms of production of HEU   using the gas centrifuge method, the 
IAEA’s worst-case scenario was that Iraq could have had two-thirds 
of a bomb’s worth of weapons-grade enriched uranium in late 1995, 
and presumably a whole bomb’s worth at some point in 1996. That 
is fi ve years after the outbreak of the Gulf War   and 15 years after the 
start of the nuclear weapons project.   

  The crash program .  28   The IAEA also reported that in August 1990 
the Iraqis had launched a crash program to divert the IAEA-safeguarded 

  27     IAEA,  Fourth Consolidated Report , p. 31. Obeidi comments, “During the 
1990s they [the UN weapons inspectors] repeatedly asked whether we had 
produced large amounts of uranium hexafl uoride. They felt that our success 
in building the centrifuge would indicate that we had the ability to produce 
any amount of raw fuel we desired, since it was an easier task. They couldn’t 
understand that our resources were limited, and that for years I had put the 
vast majority of them into overcoming the more challenging problem of the 
centrifuge itself.” Obeidi and Pitzer,  The Bomb in My Garden , p. 136.  

  28     Information in this paragraph is from the IAEA,  Fourth Consolidated 
Report , pp. 47–52 unless otherwise noted.  
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HEU   reactor fuel present in Iraq so that a single nuclear device could 
be obtained much more quickly. As of August 1990, Iraq was in legal 
possession of 0.417 kg of fresh 93 percent enriched uranium fuel, 
11.874 kg of low-irradiated 93 percent enriched uranium fuel, 13.722 
kg of fresh 80 percent enriched uranium fuel, and 19.191 kg of irradi-
ated 80 percent enriched uranium fuel. The Iraqis wanted to use 93 
percent enriched uranium for their bomb, but by their calculations 
they did not have enough of it on hand.  29   Therefore they intended 
to re-enrich the 80 percent enriched fuel up to 93 percent.  30   They 
planned to build a 50-centrifuge cascade for this purpose in 1990, 
but this proved to be, in the IAEA’s words, “wildly optimistic and 
available evidence suggests that work had barely commenced when 
the confl ict started.”  31   Later, after the Gulf War   had already begun 
the Iraqis chose to switch gears and – much more sensibly, accord-
ing to the IAEA – drew up plans to re-enrich the 80 percent HEU   
to 93 percent using their already existing EMIS   machines instead of 
the hypothetical centrifuge cascade. Progress on all fronts remained 
slow, however, and therefore at the conclusion of the war in 1991 the 
Iraqis  had not even gotten to the stage of removing the fuel elements 
from their IAEA-safeguarded locations . In short, despite six months 
of feverish activity, when the war ended the “crash” program had 
hardly begun.  32   Therefore its potential for success was highly uncer-
tain. Nonetheless, the IAEA concluded, “Had the crash programme 

  29     Note that although they had over 12 kilograms, a considerable portion of 
that would be lost in the process of conversion from fuel elements to metal 
for use in the bomb’s core.  

  30     It is interesting that the Iraqis were trying so hard to further enrich such 
valuable fi ssile material that could already be used to make a big explosion. 
It is doubly interesting that instead of taking this information to indicate that 
the Iraqis had not been doing their job right, many in the nonproliferation 
community took it to indicate that the  inspectors  were not doing their job 
right and therefore concluded that the inspectors’ reassuring overall fi ndings 
on the state of the Iraqi nuclear program circa 1991 could not be trusted. 
This is a great example of the nonproliferation literature’s tendency to view 
everything through dark-colored glasses. See, e.g., Steven Dolley, “Iraq and 
the Bomb: The Nuclear Threat Continues,” Nuclear Control Institute report, 
19 February  1998 , available at  www.nci.org/i/ib21998.htm .  

  31     IAEA,  Fourth Consolidated Report , p. 47.  
  32     Even though the bombs had begun to fall, the feverish activity could continue 

because the United States had very bad intelligence on the locations of Iraq’s 
nuclear sites. Therefore most of them were untouched until the arrival of the 
UN inspectors after the confl ict.  
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been carried through it could have reduced the time for Iraq to fabri-
cate its fi rst nuclear device by as much as two years.” 

 A note on the challenge of weaponization is also in order here.  33   
Overall, the IAEA believed that the technical diffi culties of weapon-
ization were less serious than the diffi culties in the area of fi ssile 
material. However, the IAEA reported that much still remained to 
be done. Interestingly, due to its fi ssile material shortage, Iraq had 
selected an implosion design for the weapon, which is more com-
plicated than the simple gun-type design, and is generally viewed as 
needing to be tested   before deployment. Therefore even if Iraq’s crash 
program had culminated with the construction of a single nuclear 
device, the regime would have been faced with a choice of verifying 
the design through a test  , thereby using up nearly all of its highly 
enriched uranium  , or accepting a substantial risk that the device 
would ultimately prove to be a dud. In addition, little if any work 
had been done to build, buy, or modify delivery systems for a nuclear 
payload. The IAEA suggested that Iraq could, in desperation, have 
used its 300-kilometer range Scud (“Al Hussein”) missile   for the pur-
pose, but even then only after substantial engineering work, which 
had not begun. 

 In sum, the IAEA’s retrospective worst-case estimates of Iraq’s 
timeline   to the bomb circa 1991 were actually quite similar to the 
prospective estimates that the JIC   had made in late 1990. Both organ-
izations concluded that if everything went right for it, Iraq could have 
had a bomb with indigenously produced fi ssile material in 1994 at the 
earliest, and perhaps two years sooner if they diverted their IAEA-
safeguarded fuel elements for that purpose. 

 The similarity between the pre-war JIC   and postwar IAEA bottom-
line worst-case scenarios for the Iraqi nuclear weapons project is quite 
remarkable. The pre-war JIC   estimates were certainly based on poor 
intelligence  , but they did not “underestimate” Iraq’s nuclear potential 
as is widely believed. In fact, after the Iraqis had spent 10 years and 
a billion dollars on their bomb project, they were no closer to the 
bomb in 1990 than the JIC  , mistakenly believing that they had spent 
 no  time or money   working toward that objective, thought they were. 
The obvious conclusion to be drawn from this is that Iraq’s nuclear 
weapons project was grotesquely ineffi cient  , and that the conventional 

  33     See IAEA,  Fourth Consolidated Report , pp. 54–60.  
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wisdom that Western   intelligence   agencies were unduly dismissive of 
the Iraqi nuclear threat in 1990 is frankly preposterous. In fact their 
tendency was to severely  infl ate  that threat, and they were only saved 
from making that mistake by a severe lack of appreciation of how 
long the Iraqis had been going at it. 

 But was Iraq in 1991 really even as close to the bomb as the IAEA 
estimates make it seem? Again, recall that these were  worst-case 
scenarios . They assumed that although Iraq’s nuclear program had 
had various problems in the past, from now on it would focus like a 
laser beam on its core task. This thought experiment was important 
to carry out, but the results of the exercise should not be taken as 
the IAEA’s best guess of when Iraq would actually have had its fi rst 
nuclear device if the Gulf War   had not fortuitously intervened. The 
IAEA took no offi cial stance on that question. But some individual 
IAEA inspectors did.    

    Kelley’s estimate 

 What would be a more realistic estimate of Iraq’s distance from   the 
bomb circa 1991? A serious effort to answer this question has been 
made by the experienced former IAEA   inspector, the American Robert 
Kelley, in 1996.  34   Kelley’s review of the Iraqi project was devastat-
ing. “Iraq’s isotope separation program was a spectacular failure,” 
he wrote. “This was probably one of the most expensive industrial 
undertakings in the history of mankind in terms of dollars spent to 
material produced.”  35   Moreover, Kelley saw little reason to believe 
that the project would have started running better in the future if the 
Gulf War   had not intervened. 

  EMIS   . Kelley was particularly critical of the EMIS   effort, call-
ing it a white elephant that “didn’t work well at all.” His judgment 
was that it was unlikely to produce much weapons-grade HEU   over 
the entire decade of the 1990s. In particular, he noted that because 
the machines were poorly designed and built, even the low level of 
enriched uranium production that they had achieved required “a 

  34     Robert E. Kelley, “The Iraqi and South African Nuclear Weapon Programs: 
The Importance of Management,”  Security Dialogue  Vol. 27, No. 1 ( 1996 ), 
pp. 27–38. I discovered this article through the invaluable blog of Jeffrey 
Lewis,  www.armscontrolwonk.com .  

  35      Ibid. , p. 28.  
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dedicated operating team for each machine. The 96 planned machines 
would have required 96 operating teams. Iraq had not even a fraction 
of the skilled manpower required for this task.”  36   The point here is 
not so much the lack of skilled manpower, but rather the low quality 
of the machines that Iraq had developed, which required an inordin-
ate amount of personal attention to function at all. 

 Moreover, Kelley noted that the Iraqis  themselves  increasingly 
understood the futility of the EMIS effort and therefore “were think-
ing about abandoning it”: “The fi nal proof is that the procurement 
records show that the pipeline of materials for EMIS   was empty at the 
time of the war.”  37   

  Gas centrifuges .  38   Kelley was only slightly less critical of the gas 
centrifuge effort  . While noting some experimental successes due to 
spoon-feeding from Iraq’s German   suppliers, Kelley wrote, “Even 
so, the Iraqis seemed to have trouble in implementing manufacturing 
based on specifi cations and drawings. They were weak in the indus-
trial art necessary to create a successful program.” Thus, “virtually 
100%” of what they had imported for the purpose was simply sitting 
unused when the IAEA   showed up in 1991. Again Kelley emphasized 
that the fundamental problem was poor management  , arguing that 
only “with better coordination” could the Iraqis have hoped to have a 
centrifuge   plant “up and running within 5–10 years. This was defi n-
itely a limiting step in their quest for a bomb.” Kelley also highlighted 
the continuing problems with UF6 production, noting in particular 
that the technique the Iraqis were experimenting with “would have 
introduced far too much carbon for metal reduction – another indica-
tion that the centrifuge program was separate from the direct weap-
ons effort.” In other words, even if the centrifuge   plant had become 
a success  on its own terms , it needed to be a success in such a way 
that its outputs could serve as useful inputs for the next stage of the 
nuclear bomb production process. This integration of the different 
pieces of the puzzle – a core nuclear weapons project management 
task – was not happening in Iraq. 

  Weaponization .  39   Kelley was even more dismissive of the Iraqi 
weaponization effort, even though it is theoretically supposed to be 

  36      Ibid. , p. 34.      37      Ibid. , p. 34.  
  38     Information in this paragraph is from  ibid. , p. 32.  
  39     Information in this paragraph is from  ibid. , p. 29.  
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easier than fi ssile material production. It was apparent that the scien-
tifi c and technical workers had been telling their bosses that they were 
much further along in the design process than they really were. In 
particular, Kelley wrote that the weaponization planning documents 
“proved to be more student theses than blueprints. The authors of the 
papers have sat down and studied all of the things that must be done 
and have strung them together in a narrative that sounds like what 
they have done.” Moreover, these documents were based on arbitrary 
assumptions about the physics of nuclear explosions and projected a 
size of blast – “over” 20 kilotons – that was little more than a wild 
guess. Meanwhile, the still-“far from fi nished” Al Atheer Materials 
Science Center   – the main weaponization location – was ridiculously 
oversized and full of equipment that had very little to do with the 
weaponization task: “the result of the lack of management   and fi scal 
controls.”  40   In short, Kelley noted that although in comparison to the 
problems posed by fi ssile material production “weaponization is an 
afterthought,” still the afterthought needs to happen, and in Iraq it 
had hardly even begun to happen. This point is of particular import-
ance for estimating the potential timeline   to the bomb of the Iraqi 
“crash program.” 

 In sum, Kelley’s evidence suggests not only that the JIC   and IAEA  ’s 
worst-case scenarios were unlikely to come true, but also that the 
earlier intelligence   estimates of “10 years to the bomb” that were so 
roundly decried in the war’s wake were actually quite reasonable. 
Why was the Iraqi nuclear weapons project so ineffi cient  ?   

  Explaining Iraq’s nuclear ineffi ciency: 
management and institutions  

   The previous section demonstrated that the conventional belief that 
the Iraqi nuclear weapons project of the 1980s was on the cusp of 
success when the 1991 Gulf War   intervened is simply wrong. Rather, 
a fantastic amount of money  , time, and energy had been spent for a 
very modest amount of progress toward the ultimate goal. Moreover, 

  40     The keen Iraq observer Gudrun Harrer adds that another reason for the large 
size of many state projects in Iraq was that if you built something grand, 
Saddam would not suspect that the money was going into your pocket. 
Gudrun Harrer, email communication, October 24, 2010.  
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even the crash program was at a very preliminary stage at war’s end 
and basically amounted to a pile of half-baked plans drawn up by 
highly overstressed scientifi c and technical workers. Its future unfold-
ing was therefore highly uncertain. 

 Why was the Iraqi nuclear weapons project such a “spectacular 
failure,” to again borrow Kelley  ’s words? In this section of the chap-
ter I dig deeper than the narrowly technical analyses that I reviewed 
above, and I demonstrate that domestic management and institutional 
factors were at the root of Iraq’s technical troubles.   

  Iraq’s neo-patrimonial state 

     It makes sense fi rst of all to nail down the probably uncontroversial 
point that Saddam’s Iraq was an extreme case of neo-patrimonial, 
even “sultanistic” rule  41   – the kind of state whose nuclear weapons 
project should be egregiously ineffi cient   according to my theory. 
Upon rising to power in the 1970s, Saddam went about systematic-
ally subverting all the major institutions of the Iraqi state and society 
which posed obstacles to his creation of a personalist dictatorship.  42   
He treated high offi ces in the state and in his Ba’ath party   as spoils 
to be passed out to family relations, fellow Tikritis and longtime cro-
nies, who in turn preferred loyalty over competence when selecting 
their own staffs, and so on down the line.  43   Corruption and abuses 
of power were rampant at all levels. Yet no one but Saddam himself 
enjoyed a sinecure. Indeed, Saddam had a habit of abruptly reshuffl ing 
his government structure and replacing top offi cials, including jailing 

  41     Houchang E. Chehabi and Juan J. Linz, “A Theory of Sultanism 2: Genesis 
and Demise of Sultanistic Regimes,” in Chehabi and Linz, eds.,  Sultanistic 
Regimes  (Baltimore: Johns Hopkins University Press,  1998 ), p. 35.  

  42     The personalist nature of the regime is well captured in the memoir of 
Saddam Hussein’s personal doctor and favorite artist. Ala Bashir with Lars 
Sigurd Sunnanå,  Le Médecin de Saddam , trans. Céline Romand-Monnier 
(Paris: JC Lattès,  2004 ). For a checklist of attributes of “personalism” and 
coding of Saddam’s regime in comparative perspective, see Barbara Geddes, 
 Paradigms and Sand Castles: Theory Building and Research Design in 
Comparative Politics  (Ann Arbor: University of Michigan Press,  2003 ), esp. 
pp. 227, 229.  

  43     See Marion Farouk-Sluglett and Peter Sluglett,  Iraq Since 1958: From 
Revolution to Dictatorship  (London: I. B. Tauris,  2001 ), pp. 273–274.  
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or killing even close family members, especially when he sensed any 
slippage in his absolute personal control. Saddam was particularly 
paranoid about the threat posed by uniformed military offi cers, and 
his constant overruling, reshuffl ing, sacking, jailing, and even killing 
of top military offi cials gravely impaired Iraq’s military performance 
in the Iran  –Iraq War  .  44   

 The neo-patrimonial nature of Saddam’s state buffeted the sciences 
as well. For instance, at the beginning of the 1980s the regime sud-
denly replaced dozens of Iraq’s most eminent, foreign-trained medical 
researchers with young, less-qualifi ed Ba’athist party   members.  45   

 Similar treatment was meted out even to the Iraq Atomic Energy 
Commission (IAEC  ), despite being the apple of Saddam’s eye.  46   For 
instance, in December 1979, during a witch-hunt sparked by the 
Iranian Revolution, the Saddam   regime sadistically forced the leader 
of the IAEC  , Humam Abdul Khaliq  , along with the head of the 
main nuclear research center, Khalid Said  , and the head of its physics 
department, Jafar Dhia Jafar, to be accessories to the arrest of the 
head of the chemistry department, Hussain al-Shahristani   – a pro-
foundly religious Shi’ite whom the regime suspected of working for 
the Islamic fundamentalist al-Da’awa Party  . The three were sent to 
their colleague’s offi ce to engage him in conversation until Saddam’s 
security men came and dragged him off to the Abu Ghraib prison, 
where he was tortured and confi ned for the next 11 years. Deeply 
remorseful, Jafar visited his former colleague’s   wife and mother, an 
act for which he too was thrown into house arrest for the next 20 
months.  47   The physicist Imad Khadduri   then started visiting Jafar’s 
mother out of sympathy for her, which earned him a rebuke from the 
IAEC   chief: “If you do not stop visiting Jafar’s mother, they will fry 
onions on your ass.”  48    

  44     See, e.g.,  ibid. , pp. 264, 272–273; Ibrahim al-Marashi and Sammy Salama, 
 Iraq’s Armed Forces: An Analytical History  (New York: Routledge,  2008 ), 
e.g. p. 228.  

  45     Bashir,  Le médecin de Saddam , p. 304.  
  46     Though the Iraqi nuclear program had been formally inaugurated in the 1950s, 

nuclear development became an important political objective only under the 
leadership of then-Vice President Saddam during the 1970s. Khadduri,  Iraq’s 
Nuclear Mirage , ch. 4.  

  47     Jafar and al-Niaimi,  Oppdraget , pp. 38–57.  
  48     Khadduri,  Iraq’s Nuclear Mirage , pp. 78–80.  
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  The Osiraq myth 

   The internal troubles of the nuclear program did not halt the ongoing 
construction of a mid-sized nuclear power plant, dubbed Tammuz-1 
or “Osiraq,” that Saddam   had contracted for with the French  .  49   But 
then in June 1981, as the French   were nearing completion of their 
task, the Israeli   Air Force launched a surprise lightning raid and 
destroyed the reactor. The international community almost unani-
mously expressed outrage at the unprovoked attack, but it did achieve 
its immediate purpose: the French   left and never returned to rebuild 
what had been destroyed. 

 It has become the conventional wisdom that Israel  ’s attack on the 
French  -built reactor pushed back the success of the Iraqi nuclear 
weapons effort by many years. But in an important article, the pol-
itical scientist Dan Reiter has demolished this myth.  50   Reiter points 
out that the reactor was not an effi cient plutonium   producer; that 
whatever utility it may have had as a plutonium   producer had been 
greatly reduced by the French   decision, some months prior to the 
Israeli   attack, to supply Iraq with proliferation-resistant “caramel” 
fuel; and that the reactor was not merely under IAEA   safeguards, but 
also by contract had French   technicians on site, keeping watch and 
fi ling daily reports. 

 In addition, the eminent Harvard nuclear physicist Richard Wilson 
confi rms Reiter’s technical claims. Wilson even states categorically, 
“The reactor was irrelevant to any ambition   Iraq might have for mak-
ing nuclear weapons.”  51   

 Even more importantly, Reiter points out that the Israeli   attack 
actually was not just overkill but also counterproductive, since it was 
the catalyst that led Saddam   to order an all-out, clandestine nuclear 
weapons effort, and to release the physicist Jafar Dhia Jafar from his 

  49     A second, much larger power plant was also in the early stages of construction.  
  50     Dan Reiter, “Preventive Attacks against Nuclear Programs and the ‘Success’ 

at Osiraq,”  Nonproliferation Review  Vol. 12, No. 2 (July  2005 ), pp. 
355–371.  

  51     Richard Wilson, “Nuclear Proliferation and the Case of Iraq,”  Journal of 
Palestine Studies  Vol. 20, No. 3 (spring  1991 ), p. 11. For his more technical 
review of the question, see Richard Wilson, “A Visit to the Bombed Nuclear 
Reactor at Tuwaitha, Iraq,”  Nature  Vol. 302, No. 31 (March  1983 ), pp. 
373–376.  
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imprisonment so that he could take charge of the effort.  52   The Israeli   
attack, then, far from slowing down the Iraqi nuclear weapons pro-
ject, actually conjured it into being. 

 In addition to Reiter’s points, the Iraqi scientists’ memoirs offer 
yet another, bottom-up reason why the Israeli   attack was counter-
productive. Despite the ongoing construction of the French   reactor 
project, as noted above the Iraqi nuclear program in 1981 was in a 
state of disarray. In addition to the upheaval at the top of the IAEC   
hierarchy, at the lower levels well-trained, professional   scientifi c and 
technical workers were vastly outnumbered by mediocrities and pol-
itical hacks. For example, Imad Khadduri  , a Michigan State-educated 
physicist who was part of the technical delegation sent to Paris for 
training in reactor operations, eventually reached boiling point and 
launched a “vociferous criticism of the poor qualifi cations of some 
of the Ba’ath party   members that were part of the training team.” 
(There were no fewer than 40 Ba’athists out of the 60 members of 
the delegation.) Khadduri   soon found himself with a one-way ticket 
back to Baghdad, where he ended up sitting for months in the IAEC   
library, translating Samuel Glasston’s book  The Effects of Nuclear 
Weapons .  53   This is merely one small example of the reigning medi-
ocrity and underutilization of top scientifi c talent inside the IAEC   
during those years. 

 But the Israeli   attack changed everything. Not only did it cause 
Saddam to issue a direct order to build the bomb. In addition and 
perhaps even more importantly for the progress of Iraq’s nuclear 
efforts, it led many experienced Iraqi scientifi c and technical work-
ers to become determined to fulfi ll his order. Those who became 
convinced to work for the bomb by the Israeli   raid included not only 
top IAEC   cadres like Jafar and middle-rank cadres like Khadduri  , 
but also many other talented scientists, engineers, and others who 

  52     Reiter, “Preventive Attacks against Nuclear Programs and the ‘Success’ 
at Osiraq.” Even Jeremy Tamsett, who argues (based on an overestimate 
of Osiraq’s plutonium production potential) that the destruction of the 
reactor was critical to keeping Iraq nuclear weapons-free over the course of 
the 1980s, accepts that the attack greatly increased both Saddam’s and his 
scientifi c and technical workers’ will to get the bomb. Jeremy Tamsett, “The 
Israeli Bombing of Osiraq Reconsidered: Successful Counterproliferation?” 
 Nonproliferation Review  Vol. 11, No. 3 (fall–winter  2004 ), pp. 70–85.  

  53     Khadduri,  Iraq’s Nuclear Mirage , pp. 73–76.  

D7B C 8 C7 3 3 34 7 3D :DD C,  53 4B 697 B9 5 B7 D7B C :DD C, 6  B9  . 1  
/ 3676 8B :DD C,  53 4B 697 B9 5 B7 .3 4B 697 2 7BC D 03 15D 3D , , C 4 75D D D:7 .3 4B 697 . B7

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9781139049429.004
https://www.cambridge.org/core


Spinning in place98

had previously not been interested in joining the nuclear program 
at all. Indeed, as Jafar and al-Niaimi   comment, during the 1970s 
it had been somewhat diffi cult to recruit Iraqi scientifi c and tech-
nical talent to join the IAEC   due to various restrictions and incon-
veniences suffered by the workers in the organization. By contrast, 
“the Israeli   bombing of Tammuz I [i.e. Osiraq] had infuriated many, 
and they were practically forming a line to participate in ending the 
Jewish state’s   monopoly of nuclear weapons in the Middle East  .”  54   
Academics like Dr. Riyadh Abdul Muniem al-Hayis  , an assistant 
professor at the College of Engineering, insisted on joining the pro-
gram even though they were warned that to do so meant accepting 
serious restrictions on publishing in scholarly journals.  55   In short, 
whatever the Israelis   may have destroyed in terms of hardware, they 
more than made up for by causing the staffi ng of the program to 
take a major leap forward both quantitatively and qualitatively. 
Their raid on Osiraq was a tactical success, but it was also a fi rst-
class strategic blunder  .  

  1981–1987: scientists in power? 

 The years after the Israeli   attack were a kind of golden age for the 
Iraqi nuclear program. The Israeli   attack had provided scientifi c and 
technical workers with a new sense of purpose; the budget   soared 
astronomically; and perhaps most importantly, the regime actually 
by and large respected the IAEC  ’s professional   autonomy.   Quite 
uncharacteristically, in these early years Saddam and his top men 
exercised a surprising degree of self-restraint in dealing with the 
IAEC  . Jafar recounts that in his private meetings with Saddam in his 
capacity as the scientifi c chief of the project, he did not feel pressed to 
do the impossible: “Both Humam and I were surprised that Saddam 
had not asked when we estimated to complete the bomb.”  56   Saddam’s 
atypical patience during this period is a modest surprise from the 
point of view of the theoretical model advanced in this book. On the 

  54     Jafar and al-Niaimi,  Oppdraget , p. 64.  
  55     This was a test of their commitment. In fact IAEC scientifi c and technical 

workers were free to publish on matters unrelated to nuclear weapons.  Ibid. , 
p. 65.  

  56      Ibid. , p. 62.  
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other hand, Jafar and al-Niaimi   report that at least three separate 
security services intensely monitored IAEC   personnel and their fam-
ilies, so it would be wrong to suggest that Saddam was an absentee 
landlord.  57   

 Saddam’s faith in the IAEC  , and in Jafar in particular, was ini-
tially rewarded with some important technical advances. Saddam 
had given the IAEC   a very diffi cult task – not just to build the bomb, 
but also to do it without attempting to procure any sensitive equip-
ment or materials from abroad that might cause nonproliferation 
alarm bells   to start ringing.  58   In light of these constraints, Jafar’s 
idea of focusing on utilizing EMIS   technology, which the Manhattan 
Project   had discarded as too slow and energy-intensive, was brilliant. 
It allowed the Iraqi nuclear weapons project to develop for many 
years while remaining far under the radar of Western   intelligence   
and the IAEA. Jafar also had specifi c scientifi c expertise that was 
relevant to the EMIS   method, which made the option all the more 
attractive for Iraq. 

 Thanks to the strong motivation   of its scientifi c and technical work-
ers, ample material resources  , and its ability to stay well under the 
international nonproliferation radar   screen, the Iraqi nuclear weap-
ons effort made some strides between 1981 and 1987. Progress was 
hampered, however, by the authoritarian management style that was 
quite typical of Iraqi industrial projects.  59   

 The procedures Jafar instituted for the design and manufacture 
of various technical components provide a clear example of his self-
defeating, authoritarian management style. Rather than encouraging 
horizontal communication between staffers from the different discip-
lines of physics, chemistry, and engineering, Jafar had each of them 
simply communicate their requirements to him directly, and then he 
would try to iron out their differences and send the specs on to the 
manufacturing entity. The result was “repeated failures” to produce 
properly working components, leading to “all sorts of heated and 
time wasting recriminations,” which eventually demoralized many 
participants “to the degree that leading personnel were hopeless of 

  57      Ibid. , p. 66.      58      Ibid. , p. 66.  
  59     This style bore a great resemblance to the style of the Egyptian   CEO 

recounted in Samer Shehata, “In the Basha’s House: The Organizational 
Culture of Egyptian Public-Sector Enterprise,”  International Journal of 
Middle East Studies  Vol. 35, No. 1 (February  2003 ), pp. 103–132.  

D7B C 8 C7 3 3 34 7 3D :DD C,  53 4B 697 B9 5 B7 D7B C :DD C, 6  B9  . 1  
/ 3676 8B :DD C,  53 4B 697 B9 5 B7 .3 4B 697 2 7BC D 03 15D 3D , , C 4 75D D D:7 .3 4B 697 . B7

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9781139049429.004
https://www.cambridge.org/core


Spinning in place100

ever coming up with any viable solutions,” according to the engineer 
Dhafi r Selbi   and his co-authors.  60   

 Worse still, Jafar imposed his pet scientifi c theories at the expense 
of the practical progress of the project. Most notable here was his 
commitment to developing a new Penning ionization gauge (PIG  ) ion 
source as the heart of the Iraqi EMIS   process, instead of relying on 
the calutron   technology that had been utilized in – and declassifi ed 
by – the Manhattan Project  .  61   This is a crucial point that is often 
overlooked in the literature: “EMIS  ” is not synonymous with “calu-
tron.” It is true that Jafar eventually turned to the calutron as the 
ion source for the EMIS   separators. But he only did so in 1987, after 
wasting six years overriding repeated objections from lower-downs 
that there was no point in trying to one-up the Manhattan Project  .  62   
Jafar’s stubborn insistence on developing his cherished PIG   ion source 
was perhaps the single most costly technical blunder that Iraq made 
in its 10-year quest for the bomb. 

 At one level, it is fair to hold Jafar, rather than Saddam, responsible 
for the slow pace of progress of the nuclear weapons project between 
1981 and 1987. After all, Jafar himself makes clear that in those years 
Saddam did not directly pressure him for results. But Jafar’s numer-
ous technical and management mistakes were not simply “unforced 
errors,” to borrow tennis terminology. For Saddam’s neo-patrimonial 
political  system  rendered the idea of the dictator’s making explicit 
demands and threats to his top managers quite superfl uous. Jafar 
understood full well Saddam’s great desire   for the bomb, and having 
been imprisoned by the dictator from 1979 to 1981 he could have 
no doubt that if Saddam did not get what he wanted, Jafar’s neck 
would be the fi rst on the chopping block. Given the reigning climate 
of fear, it is hardly surprising that Jafar refl exively responded with 
the old – but in this case deeply misleading – adage that is popular 
among  principal–agent theorists  , “If you want it done right, do it 
yourself.”  63   

 The pressure-fi lled ambience created by Saddam’s tyranny 
also helps to explain why, even though Saddam never explicitly 
demanded a timeline for project completion, Jafar actually took the 

  60     Selbi  et al. , “Unrevealed Milestones,” p. 32.  
  61      Ibid. , pp. 31–34.      62      Ibid. , p. 33.  
  63     Sappington, “Incentives in Principal–Agent Relationships,” p. 54.  
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initiative and provided him with one.  64   In April 1985, the scientist 
announced to Saddam, in front of the shocked IAEC   top brass, that 
the project would achieve “fruitful objectives” by 1990.  65   In the 
scientists’ memoirs there is some dispute over exactly what “fruitful 
objectives” Jafar had in mind, but there should have been no doubt 
how Saddam, a goal-oriented person to put it mildly, would inter-
pret the phrase. After hearing it, Saddam’s “eyes swelled with emo-
tional tears,”  66   and he told Jafar, “If you are successful with this 
endeavor, we will make a gold statue of you.”  67   Later he ordered 
that each IAEC   commissioner receive a new Mercedes car and 
mobile caravan.  68   

 Overpromising to Saddam was nothing out of the ordinary. It 
felt good and you got rewarded. Typically the next step in the pro-
cess was to start setting the stage to blame others for your failure to 
deliver. This is standard practice in neo-patrimonial states. Despite 
the authoritarian management style he had adopted up until then, 
however, Jafar – a former employee of the European nuclear research 
center CERN   – was at heart a professional  , not the typical greedy 
and incompetent Saddam regime offi cial.   Therefore, when faced with 
defeat, he did not simply start playing the blame game. As a result of 
his willingness to reform, the fl aws in the IAEC   management system 
fi nally had a chance to be corrected. Most notably, in April 1987 
Jafar admitted to his colleagues that at the rate things were going 
the nuclear weapons project was going to miss his 1990 deadline. He 
then allowed them to mount a scientifi c test that defi nitively showed 
the superiority of the calutron over his cherished PIG  . And he vol-
untarily retreated from many of his administrative duties in order to 
focus most of his attention on scientifi c matters.  69   (Jafar did, however, 
resist the idea of speaking as candidly to Saddam   as he had to his 
colleagues.) 

  64     The general point that fearful offi cials often tried to anticipate Saddam’s 
wishes rather than waiting for explicit orders is made in Målfrid Braut-
Hegghammer, “Rebel without a Cause? Explaining Iraq’s Response to 
Resolution 1441,”  Nonproliferation Review  Vol. 13, No. 1 (March  2006 ), 
p. 20.  

  65     Jafar and al-Niaimi,  Oppdraget,  p. 71.  
  66     Selbi  et al. , “Unrevealed Milestones,” p. 24.  
  67     Jafar and al-Niaimi,  Oppdraget,  p. 70.  
  68     Selbi  et al ., “Unrevealed Milestones,” p. 25.  
  69      Ibid. , p. 28.  
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 After Jafar stepped off his pedestal, the IAEC   did not dissolve into 
recriminations. Instead, its scientifi c and technical workers rallied 
together to meet the challenge. Indeed, with the demise of Jafar’s 
authoritarian management style came the lifting of what Dhafi r 
Selbi    et al.  term the various “taboos” that had stifl ed debate over the 
IAEC’s direction. And as a result, the nuclear weapons project’s effi -
ciency   briefl y spiked upward.  70   For instance, the IAEC   created a new 
institutional mechanism called the “zumra,” in which representa-
tives of different specialized departments (e.g. physics, chemistry, and 
engineering) regularly communicated their design requirements for a 
given component directly with each other right from the start of the 
process. The zumras proved highly useful.  71   They allowed horizontal 
communication and cooperation to blossom within the IAEC   organ-
ization, and this had the additional benefi t of allowing top managers 
to focus more of their attention on higher-order problems. 

 So, despite its slow start, by 1987 the Iraqi nuclear weapons project 
was apparently beginning to put down a solid technical and organiza-
tional foundation that could support signifi cant further progress. But 
the IAEC  ’s learning curve had not been nearly as steep as it needed 
to be in the treacherous political waters of Saddam  ’s Iraq. In this neo-
patrimonial state, no organization had an institutional shield with 
which to protect its professional   autonomy; and the IAEC   could not 
even point to a track record of success to justify its ever-higher budget-
ary   requests. It was therefore highly vulnerable to political attack.  

  1987–1988: Hussein Kamel’s power grab 

 Hussein Kamel Hassan al-Majid was a younger cousin of Saddam  ’s 
who rose quickly from a mere driver and bodyguard to become the dic-
tator’s right-hand man in the early 1980s. Sealing Kamel’s privileged 
position, in 1984 he married Saddam  ’s eldest daughter Raghad. By 
1987, Kamel was in charge of the elite Special Security Organization, 
the Military Industrial Commission (MIC)  , the Republican Guard   
and Special Republican Guard, Saddam  ’s Special Presidential Guard, 
and the Ministry of Oil.  72   

  70      Ibid. , p. 30.      71      Ibid. , p. 43.  
  72      Comprehensive Report of the Special Advisor to the DCI on Iraq’s WMD , 

Vol. 1:  Regime Strategic Intent , Annex C: Iraq’s Security Services, p. 87.  
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 Eager to bring even more of the state under his wing, in 1987 Kamel 
started to move in on the nuclear program. The IAEC   was a very juicy 
target for him. It had a big budget   and top political priority; it was 
in a weakened state as a result of its technical troubles and confusion 
created by Jafar’s retreat from his administrative duties; and it was 
already in a position of dependence on Kamel’s MIC  , which produced 
many necessary technological components for it. We do not know 
where Saddam   stood in the battle between Kamel and the IAEC  , but 
he is unlikely to have been shocked by it. After all, such battles were 
a standard element of Saddam  ’s power system. 

 The power struggle led to a long list of serious organizational 
upheavals in the nuclear program:

    April 1987 : IAEC  ’s weaponization group is handed over to Kamel’s 
command;  73    

   May 1987 : IAEC  ’s gaseous diffusion enrichment group, headed by 
Mahdi Obeidi  , is handed over to Kamel’s command, and soon 
afterward becomes a gas centrifuge enrichment group;  74    

   February 1988 : top Saddam   henchman Izzat Ibrahim al-Douri   is 
removed as IAEC   President, IAEC   is renamed the Iraqi Atomic 
Energy Organization (IAEO);  75    

   April 1988 : weaponization group is wrested back from Kamel by 
the IAEO;  

   October 1988 : Kamel takes over the entire nuclear weapons project 
from the IAEO;  76    

   Mid 1989 : Kamel completely reorganizes the nuclear weapons pro-
ject, now code-named PC-3.  77      

 This bureaucratic   struggle dealt a major blow to a nuclear program 
that in early 1987 had appeared to be fi nally getting its sea legs as a 
professional   “big science  ” operation. 

 One major negative consequence of Kamel’s power grab was that 
it cut Obeidi   and his team off from the larger IAEC  . This did not 
just reduce communication between the different wings of the nuclear 
effort, but also, as a further consequence, it required the IAEC   to start 
breaking ground on brand new programs of research on chemical 

  73     Jafar and al-Niaimi,  Oppdraget,  p. 75.  
  74     Obeidi and Pitzer,  The Bomb in My Garden , pp. 58–59.  
  75     Selbi  et al. , “Unrevealed Milestones,” p. 50.      76      Ibid. , p. 53.  
  77     Jafar and al-Niaimi,  Oppdraget , pp. 85–87.  
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enrichment and ion exchange enrichment in 1988 to try to get the 
LEU feedstock for EMIS   that Obeidi   had previously been tasked to 
produce.  78   In short, political divisions within a state with a small sci-
entifi c and technical base to begin with were causing it to slice that 
base ever more thinly. 

 This example raises a more general point about how to judge a 
state’s nuclear efforts. Iraq’s multi-prong quest for fi ssile material – it 
also worked on laser isotope separation and plutonium   production – 
is often held up as proof of its determined pursuit of the bomb and the 
failure of the nonproliferation regime. It does prove that. But it also 
proves Iraq’s confusion and even attention defi cit disorder about how 
it was going to achieve that end. There is a stark contrast here with 
the Chinese nuclear weapons project, for instance, which quickly set-
tled on the single pathway of gaseous diffusion and then devoted all 
its resources to making that process work.  79   

 The second major negative consequence of Kamel’s power grab 
was that the struggle between the IAEC  /Jafar’s and Kamel/Obeidi  ’s 
teams also inevitably turned nasty, as each side sought to bolster its 
own position by casting aspersions on the other. As Dhafi r Selbi    et al.  
comment, “This somber outcome became quite evident when Hamed 
Hummadi  , the president’s personal secretary … launched an offi cial 
investigation of the [IAEC  ] commissioners shortly after Dr. Ghali’s 
[i.e. Dr. Obeidi  ’s] departure from the IAEC  .”  80   The more time the 
IAEC   commissioners had to spend defending their honor, the less 
focused they were on their technical tasks. 

 The third major negative consequence of the power struggle was 
that Kamel won it. Kamel had a decided taste for crude principal–
agent management   formulas to get his employees to work hard. One 
of his favorite techniques followed a typical recommendation of the 
principal–agent theory   literature: “management by tournament.”  81   As 
Jafar and al-Niaimi   comment, Kamel “had convinced himself that it 
could be benefi cial to give the various teams of engineers and research-
ers the same assignments, such that they competed with each other 

  78     IAEA,  Fourth Consolidated Report , p. 43.  
  79     See  Chapter 4  of this book.  
  80     Selbi  et al. , “Unrevealed Milestones,” p. 47.  
  81     See Sappington, “Incentives in Principal–Agent Relationships,” pp. 54–56, 

63–64.  
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to present the results fi rst.”  82   As explained in  Chapter 2 , of course, 
such tactics are extremely counterproductive for the long-term health 
of “big science  ” projects. The next section of the chapter details the 
baleful consequences of Kamel’s nuclear mismanagement.  

  Life under Kamel 

 Although Kamel spent two years maneuvering to become the mas-
ter of the IAEC   and take over its EMIS   project, his real hopes were 
pinned on the gas centrifuge project that he instigated with the tech-
nical team led by Obeidi   that he stole away from the IAEC   in May 
1987.  83   Probably the fi nal straw for EMIS   in his eyes came in mid 
1987, when Jafar proudly invited him to a demonstration of the new 
calutron system – and it failed miserably.  84   Therefore, as previously 
noted, by the late 1980s the resources   available to the EMIS effort 
were already starting to dry up. Kamel’s low opinion of EMIS   may 
or may not have been justifi ed, but with him in charge, its failure was 
almost certain to become a self-fulfi lling prophecy.   

 By contrast, under Kamel’s command the gas centrifuge enrichment 
project was transformed from a mere daydream in mid 1987 into the 
reality of a machine that by 1990 was spinning for months on end 
at the spectacular speed of 60,000 revolutions per minute.  85   Kamel 
was able to generate this progress with two main techniques: fi rst, 
his creation of an intense pressure-cooker environment for the sci-
entifi c staff; and second, his willingness to spend unlimited amounts 
of money on   the project, particularly for Western   technological com-
ponents, know-how and assistance  . Does the gas centrifuge project’s 
progress validate Kamel’s crude management style? 

 Certainly that is the conventional wisdom. But when we look more 
closely at the effort, it becomes clear that the project’s fast progress 
came increasingly at the cost of tearing up the foundation for  sustained  

  82     Jafar and al-Niaimi,  Oppdraget , p. 77.  
  83     As noted earlier, Obeidi had earlier been working on gaseous diffusion, but 

he informed Hussein Kamel that a dead end had been reached, and that the 
gas centrifuge would be much more promising. Obeidi and Pitzer,  The Bomb 
in My Garden , p. 58.  

  84     Selbi  et al. , “Unrevealed Milestones,” p. 35.  
  85     Kelley, “The Iraqi and South African Nuclear Weapon Programs,” p. 32.  
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progress. The progress achieved between 1987 and 1990 was thus self-
limiting and indeed even damaging to Iraq’s ultimate prospects for 
realizing its nuclear ambitions  . The centrifuge project was not “taking 
off” under the management of Kamel. It was fl ying off the rails. 

 For instance, although the pressure-cooker atmosphere created 
by Kamel did cause the scientifi c and technical workers under him 
to work very hard, the other side of the coin was his imposition of 
unreasonable deadlines that ignored technical realities and workers’ 
physiological limits. Upon agreeing to Obeidi’s suggestion of gas cen-
trifuge enrichment in July 1987, Kamel asked the scientist how long 
it would take to get the system up and running. Obeidi imagined 
two years, but fearful that this timeline would not please Kamel, he 
responded that a prototype machine should be ready in a year. The 
next day Kamel told the stunned scientist that he had 45 days to com-
plete the task.  86   Obeidi’s team ultimately produced a simple yet func-
tional Beams  -type oil-bearing gas centrifuge by November. However, 
Kamel was dissatisfi ed with their pace and told them the machine 
had to spin at 50,000 rpm – the minimum speed for uranium enrich-
ment – by the end of the year. Again the team dove into the task, tak-
ing whatever shortcuts they could think of, and in January 1988 they 
put the machine to the test. To their horror, the costly, indigenously-
produced centrifuge rotor quickly cracked under the pressure.  87   They 
were back to square one. 

 Moreover, it was not just the rotor that cracked. Fearful of Kamel’s 
reaction, the head of the Physical Process Department, the US  -trained 
nuclear engineer Dr. Mikdam, “looked so nervous that I [Obeidi] 
grew afraid for his mental health and his ability to perform. I truly 
pitied the man.”  88   Though he could ill afford to lose one of his top 
people, Obeidi invented an illness for Mikdam that got him a transfer 
back to the University of Baghdad. 

 The failure of the Beams  -type centrifuge reinforces the old verity 
that haste makes waste. Obeidi suggests that if Kamel had given the 
team more time, they would have been able to learn enough about 
the science of rotor dynamics to avoid falling into such elementary 
mistakes.  89   

  86     Obeidi and Pitzer,  The Bomb in My Garden , pp. 65–66.  
  87      Ibid. , pp. 68–69.      88      Ibid. , p. 70.      89      Ibid. , p. 69.  
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 But haste made waste in a deeper sense as well. Why did Obeidi’s 
team decide in the fi rst place to build the Beams  -type centrifuge? The 
Beams  -type centrifuge – a technology from the 1930s – was clearly 
not a promising basis for the industrial-scale uranium enrichment 
project they were ultimately aiming at.  90   Obeidi himself admits as 
much: “The designs themselves were very basic and failed to provide 
a strong enough foundation for a centrifuge program.”  91   The reason 
for choosing it was simply that this was the only centrifuge design 
available in the IAEC   library, and Kamel’s incessant demands for 
immediate results gave them no time to look for alternatives. Thus, by 
demanding immediate results from his scientifi c and technical work-
ers, Kamel caused them not only to ruin the product of six months 
of intense toil with an untimely test, but also and more importantly, 
to waste those six months trying to master a technology that was not 
going to be viable in the long run in any case. 

 A second problem with Kamel’s management style was his para-
doxical – but in neo-patrimonial   settings hardly surprising – pairing 
of incessant demands for immediate results with a great willingness 
to countenance sudden shifts over to dramatically different technical 
solutions. Indeed, fearful as they were of Saddam  ’s wrath, both he 
and his scientifi c and technical workers (who of course also feared 
Kamel’s wrath) found it valuable always to keep a different technol-
ogy in the on-deck circle, in order to be able to quickly change the 
subject when their primary research focus struck out.  92   The failure to 

  90     David Albright, “The CIA’s Aluminum Tubes Assessment: Is the Nuclear 
Case Going Down the Tubes?” Institute for Science and International 
Security, March 10,  2003 , available at  www.isis-online.org/publications/iraq/
al _tubes.html.  

  91     Obeidi and Pitzer,  The Bomb in My Garden , p. 72.  
  92     This pattern explains the initiation of the gas centrifuge project itself. 

As noted above, Obeidi had been leader of a gaseous  diffusion  uranium 
enrichment group in the IAEC, and Hussein Kamel originally wanted to 
promote his efforts on that technology. But having run into diffi culties on 
gaseous diffusion, Obeidi proposed to work on gas centrifuges instead. 
Hussein Kamel readily agreed, but also ordered the scientist to continue 
developing gaseous diffusion as a secondary project. In late 1988, when 
success in the gas centrifuge effort still appeared far away, Obeidi reported 
a small theoretical advance in gaseous diffusion to Hussein Kamel. “I 
hoped this would buy us some time on the centrifuge program,” he writes. 
Grasping for any good news, Hussein Kamel actually sent Obeidi to 
Saddam himself,  not  to report on the centrifuge work but rather on his 
gaseous diffusion hobby.  Ibid. , pp. 92–93.  
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keep a sustained technical focus was also facilitated by Saddam  ’s will-
ingness to pay any price for the bomb, and by Iraq’s foreign suppliers 
who were always more than willing to make additional sales  . 

 Thus, even though it lasted only three years, the centrifuge pro-
ject featured an ever-changing kaleidoscope of technologies. Indeed, 
throughout the centrifuge project’s history there was a clear pattern: 
whenever Obeidi would run into trouble with one technology at some 
stage of the R&D process, his kneejerk response was to go for a dou-
ble-or-nothing bet on an  even more advanced  technology. Thus what 
on the surface may look like progress actually was the product of 
increasing desperation and rudderlessness. This is not to deny that 
the centrifuge project made some progress during its short life span, 
but the progress was clearly much less substantial than the project’s 
frenetic pace and increasingly advanced technology might appear on 
the surface to indicate.   

 The fi rst turn of the kaleidoscope happened soon after the six-
month effort on the Beams  -type oil-bearing gas centrifuge had come 
to a screeching halt, when Obeidi turned his sights on the magnetic 
gas centrifuge originally developed by the Austrian Gernot Zippe   for 
the Soviet   nuclear weapons project during the 1940s.  93   At one level, 
Obeidi was certainly right to make the switch: the Zippe-type centri-
fuge   is a much more reasonable technology than the Beams  -type for 
industrial-scale uranium enrichment. On the other hand, it is also a 
much more complicated design and a closely guarded secret, so the 
R&D challenge it posed was much greater. Indeed, the Iraqis never 
were able to fi nd detailed blueprints in their searches in foreign librar-
ies, and therefore by mid 1988 this work had run aground.  94   

 The next turn of the kaleidoscope was thanks to unscrupulous 
German businessmen, who sold the Iraqis an even more complicated 
1970s MAN Technologie centrifuge design in late 1988  .  95   That pur-
chase was a big breakthrough for Obeidi and his team. The biggest 
challenge, however, was to produce those advanced centrifuges in Iraq. 
The MAN design called for manufacturing centrifuge rotors – one of 
the key components in a centrifuge machine – out of a high-tech steel 
known as maraging steel, which was beyond Iraq’s manufacturing 
capacities. So Obeidi went out to the international black market   and 

  93      Ibid. , p. 74.      94      Ibid. , p. 89.      95      Ibid. , p. 91.  
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bought 100 tons of the stuff – more than enough for an industrial-
scale centrifuge cascade – plus the advanced machine tools necessary 
to shape it.  96   

 Working with the maraging steel proved beyond the Iraqis’ compe-
tence, however, so in early 1989 they went back to their German   sup-
pliers, who recommended a third turn of the kaleidoscope: making 
the rotors out of carbon fi ber instead, which is an even more diffi cult 
manufacturing process.  97   The crucial carbon fi ber winding machine 
that the Iraqis ordered for this purpose was still on its way to Iraq 
when Kuwait   was attacked, so it never made it there.  98   If they had got-
ten the carbon fi ber winding machine, would they have been able to 
operate it successfully? This is an open question. The Iraqis’ key men-
tor in centrifuge technology, the German   engineer and businessman 
Karlheinz Schaab  , has noted that they “were largely unable to apply 
the technology I delivered to them.”  99   (The literature always stresses 
that Iraq’s Western   suppliers were completely unscrupulous. Why, 
then, does it assume that their technical advice would be helpful?) 

 But perhaps even more to the point, carbon fi ber or no carbon 
fi ber, how likely was Obeidi’s team to continue pursuing the modifi ed 
MAN design for the duration? In fact, there are indications that the 
kaleidoscope was already starting to turn again: in late 1989 Schaab   
sold   them the designs for a state-of-the-art supercritical centrifuge.  100   
Given the track record, it is hard to imagine that they would have 
indefi nitely left that temptation just sitting on the shelf. But would 
they have had any more success with the supercritical centrifuge than 
they had had with the previous, less diffi cult technologies?    

 The above discussion brings us to the third major problem with 
Kamel  ’s authoritarian management approach. His overly ambitious 
demands left his underlings with no choice but to take a head-fi rst 
plunge into the international nuclear black market,   thus producing 
ever-greater risks of alerting even somnolent nonproliferation   watch-
dogs about the top-secret Iraqi nuclear weapons project. Indeed, the 

     96      Ibid. , p. 101.      97      Ibid. , p. 120, 133.  
     98     IAEA,  Fourth Consolidated Report , p. 42.  
     99     Quoted in Marco Wisniewski and Thomas Zorn, “Spionage: Tüfteln für 

Saddam,”  Focus Magazin  No. 39 (September 21,  2002 ), p. 42. Of course, 
we should not overlook that Schaab   has an interest in minimizing the 
negative consequences of his actions.  

  100     Obeidi and Pitzer,  The Bomb in My Garden , p. 123.  
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centrifuge project’s foreign purchasing spree   was in direct contraven-
tion of Saddam  ’s initial 1981 order to only import equipment that 
would not raise any international red fl ags. In their memoir Jafar   and 
al-Niaimi   are highly critical of the centrifuge project’s foreign pur-
chasing  , viewing it as posing a mortal threat to the entire nuclear 
weapons project, including their much less detectable, but still heavily 
import-dependent EMIS   project. Jafar   and al-Niaimi   write, “Soon 
the news about Iraq’s interest in gas centrifuges and uranium enrich-
ment began to spread among the Western   intelligence   agencies … 
Dismayed, we in PC-3 realized that Mahdi al-Obeidi  , with Hussein 
Kamel  ’s blessing, appeared to have cast aside all security principles 
during the foreign shopping   sprees.”  101   

 Admittedly, the slowly rising tide of Western suspicion was insuffi -
cient to choke off the Iraqis’ foreign purchasing  .  All  of the key com-
ponents for the Iraqi centrifuge, for instance, were sourced from 
foreign suppliers  .  102   On the other hand, the ease with which the Iraqis 
acquired key components and materials in 1988 and 1989 could not 
have continued indefi nitely. Indeed, already by October 1989 Saddam  ’s 
Foreign Minister Tariq Aziz  , in a private meeting with Secretary of 
State James Baker  , was accusing the United States   of “mounting a 
campaign” against Iraq under the cover of nonproliferation   policy.  103   
Meanwhile, just as Western   authorities were gradually waking up to 
the problem, the Iraqi nuclear weapons project was sinking deeper 
and deeper into abject dependence on Western   help. These trend lines 
were not promising for the long-term health of the Iraqi nuclear weap-
ons project. 

 In sum, the technical breakthroughs made by the centrifuge pro-
ject under the intensely authoritarian, principal–agent management   
of Kamel   should not be taken as signs that the Iraqi nuclear weapons 
project had fi nally found the formula for long-term success. Rather, 
the progress achieved was more thanks to foreign purchasing   than 

  101     Jafar and al-Niaimi,  Oppdraget , p. 91.  
  102     For a picture of the extent of foreign help, see the stunning diagram in 

Mark Fitzpatrick, ed.,  Nuclear Black Markets: A. Q. Khan and the Rise 
of Proliferation Networks  (London: International Institute for Strategic 
Studies,  2007 ), p. 48. This diagram was based on a chart originally put 
together by the Center for Nonproliferation Studies in 1991.  

  103     Janice Gross Stein, “Deterrence and Compellence in the Gulf, 1990–91: A 
Failed or Impossible Task?”  International Security  Vol. 17, No. 2 (autumn 
 1992 ), p. 161.  
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to any growth in indigenous technical capacity, and it was not sus-
tainable. The scientifi c and technical workers themselves knew that 
it was impossible to mount a long-term industrial-scale effort based 
entirely on imports, but at the same time they focused on imports 
because they were incapable of producing what they needed domes-
tically, and they needed to create a semblance of progress to please 
their superiors. Moreover, when they inevitably ran into trouble 
with one technology, their consistent tendency was to adopt an even 
more advanced alternative that rendered them more dependent on 
foreign help.   Therefore, most of their foreign purchases   went to 
waste. In addition, by 1989 Iraq’s shopping spree had become so 
wanton that it was starting to catch the attention of even asleep-at-
the-switch Western   states. In short, Iraq’s nuclear progress during 
the late 1980s was self-limiting, and bad management was a major 
reason why.  

  1990–1991: the crash program 

 On August 2, 1990, without informing the Minister of Defense or the 
Chief of Staff of the Army of his intentions, Saddam   Hussein ordered 
his Republican Guards  , under the leadership of Hussein Kamel  , to 
invade Kuwait  .  104   Two weeks later, Kamel   returned from Kuwait and 
ordered his nuclear scientifi c and technical workers to immediately 
divert the IAEA  -safeguarded nuclear fuel for use in a bomb.  105   (It 
appears that the “crash program” was not Saddam  ’s idea   but rather 
Kamel  ’s; Saddam   merely acquiesced.  106  ) It is clear in retrospect that 
the Iraqis should not have simply been handed nearly a bomb’s worth 
of HEU  . But still, standing in the way of the success of the crash pro-
gram was Kamel  ’s counterproductive approach to management. 

 The crash program had barely moved forward by the time it was 
brought to a complete halt at the end of the Gulf War  . I have already 
reviewed the very modest technical progress that was made by the 
crash program during its roughly half-year period of operation. Here 
my purpose is different: to investigate what the launching of the crash 
program teaches us about the overall arc of the Iraqi nuclear weapons 
project. The conventional narrative runs as follows: not only were the 

  104     al-Marashi and Salama,  Iraq’s Armed Forces , pp. 176–177.  
  105     Jafar and al-Niaimi,  Oppdraget , pp. 100–103.      106      Ibid. , p. 103.  
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Iraqis proceeding on EMIS  , on the gas centrifuge, on other enrich-
ment techniques, and on weaponization issues – work that might have 
allowed them to produce a bomb by around 1994 – but  in addition , 
they had launched the crash program that might have gotten them 
to the bomb by 1992. But this narrative is fundamentally incorrect. 
The crash program was not “in addition” to the other efforts. Rather, 
what the literature has tended to ignore is that Iraq had a choice: 
 either  proceed with the EMIS  , gas centrifuge  , and other enrichment 
efforts,  or  launch the “crash program.” When the crash program 
started, the other work ended. 

 I am not simply arguing that since the crash program was given 
top priority after August 1990, the other lines of research were moth-
balled for the time being. Certainly that is what happened, but it 
is not my main point here. My main point is that by ordering the 
crash program, Kamel   was effectively accepting the  defi nitive end  
of the long Iraqi quest to build a self-sustaining supply of nuclear 
weapons fuel. We have already seen that Jafar   and al-Niaimi   were 
extremely worried about the implications of Kamel  ’s wanton foreign 
procurement of sensitive items   for the survival of the nuclear weap-
ons effort. But if foreign   procurement was risky, diverting the IAEA  -
safeguarded fuel was downright suicidal. There was zero doubt that 
the IAEA   inspectors were going to discover the Iraqi smash-and-grab 
operation in their regular, semi-annual inspection of Iraq’s declared 
nuclear facilities. And after the IAEA   had blown the whistle, the 
main Iraqi nuclear weapons project, shorn of its foreign suppliers  , 
simply would not have been able to continue. Thus, even if the crash 
program had succeeded – an outcome that is very much open to 
doubt – Iraq would have had a maximum of one or two crude and 
untested   nuclear weapons, without any possibility of building any 
more of them. 

 The nuclear program’s scientifi c top brass clearly understood 
that breaking the IAEA   seals on the nuclear fuel would represent 
the defi nitive end to their long-term nuclear ambitions  . Therefore, 
they uniformly detested Kamel  ’s order. Indeed, despite Kamel  ’s 
well-known brutal treatment of those who questioned his judgment, 
al-Niaimi   even objected to the order right to Kamel  ’s face. “Do as I 
say!” roared Kamel   in response.  107   Al-Niaimi  ’s extraordinary act of 

  107      Ibid. , p. 101.  
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courage was obviously not because of some newfound love for the 
NPT, although that is what he suggests in his memoir; rather it was 
because with Kamel  ’s order he saw 10 years of his life vanishing in 
a fl ash. Al-Niaimi   was calmed down by Jafar  , who “understood that 
it would be useless to argue against his [Kamel  ’s] order.”  108   But Jafar   
was also extremely distraught by the decision. Obeidi   writes that 
when Jafar   visited to communicate Kamel  ’s order to him, the scientist 
clearly did so with “misgivings” and was “disturbingly perplexed”: 
“He had the appearance of a besieged man unable to pry Saddam  ’s 
fi ngers from around his neck.”  109   

 In short, with this one decision the Saddam   regime was fl ushing a 
10-year, billion-dollar investment down the drain. Why did Saddam 
and his top henchman make this decision? One can argue that hav-
ing launched a military adventure that carried a substantial risk of 
leading to armed confl ict with the United States  , the Iraqis could not 
worry about the future; they felt they needed to grab whatever they 
could to survive in the present. This is plausible, but the evidence 
from the scientists’ memoirs also points to another, complementary 
explanation for the decision: by 1990 Saddam   and Kamel   had already 
lost faith in their nuclear weapons project, and so they simply wanted 
to scrounge whatever small benefi t they could out of it. After all, even 
a much less cynical person than Saddam   Hussein, having endured 
broken promise after broken promise from his nuclear scientifi c and 
technical workers over an entire decade of massive spending, would 
have grown increasingly disenchanted with his scientifi c and tech-
nical staff. 

 Indeed, neither Saddam   nor Kamel   appear to have had much faith 
that even the crash program was going to succeed. Jafar   and al-Niaimi   
recount that when Kamel   brought them to meet with Saddam   to 
 discuss the crash program in November 1990, Saddam   “appeared 
disengaged … His thoughts were elsewhere when Hussein Kamel   told 
him about the crash program.”  110   Saddam appeared so uninterested 
that Jafar   came away from the meeting wondering why the crash pro-
gram had even been launched in the fi rst place. Even more revela-
tory, Obeidi   notes that when the US   bombing campaign began on 

  108      Ibid. , p. 101.  
  109     Obeidi and Pitzer,  The Bomb in My Garden , p. 132.  
  110      Ibid. , pp. 106–107.  
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January 15, 1991, Kamel   required his scientifi c and technical workers 
to remain inside their research facility – which they assumed would 
be a prime target for the United States. Thus Kamel   was willing to 
sacrifi ce the very lives of his scientifi c and technical workers – the 
most important resource of any nuclear program – simply to be able 
to report their “gesture of solidarity with Saddam  ’s regime.”  111   Obeidi   
writes that Kamel  ’s order was “cruel,” and of course it was; but it was 
also revealing of how little value Kamel   saw in his scientifi c and tech-
nical workers’ services. 

 In sum, the launching of the crash program demonstrates that, by 
1990, in the eyes of Iraq’s top leaders the nuclear weapons project had 
already crashed. Parenthetically, when we recognize that this is how 
they felt, Saddam  ’s failure to revive the nuclear weapons project dur-
ing the 1990s becomes much more understandable.   

  “If the Gulf War had not intervened …”: 
questioning the premise of the counterfactual  

   The popular view that Iraq was on the cusp of nuclear weapons in 
1990–1991 is grossly exaggerated. The defi nitive mid-1990s IAEA   
technical estimates of Iraq’s nuclear progress as of 1991 were not 
nearly as disturbing as the breathless reports that were made in the 
immediate aftermath of the war. Moreover, even the IAEA  ’s relatively 
calming fi ndings were worst-case scenarios based on the assumption 
that Saddam’s bomb project would have run swimmingly if the Gulf 
War had not intervened. 

 Yet in fact there is very little reason to believe even the IAEA’s 
worst-case scenarios about Saddam’s bomb project. These scenarios 
assumed that the project would have run smoothly if the Gulf War 
had not intervened, but up until that point it had run exceptionally 
poorly. This performance was largely due to the incompetent and 
destructive authoritarian approach to management that was so typ-
ical in Saddam’s Iraq. 

 Indeed, there is in fact every reason to believe that Saddam’s bomb 
project would have run  even more  poorly if the Gulf War had not 
intervened. Kamel  ’s takeover of the nuclear program defi nitively ended 

  111      Ibid. , p. 137.  
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the limited degree of professional   autonomy that had been enjoyed 
by its scientifi c and technical workers up until then, and his crude 
 principal–agent management   techniques caused waste and duplica-
tion of effort and divided the scientifi c staff against itself. Moreover, 
even the progress that Kamel   did preside over, particularly in the cen-
trifuge project, was unsustainable in the long run. Finally, the launch-
ing of the “crash program” demonstrates that the Iraqi top leadership 
itself believed that its huge investment in the nuclear weapons project 
had been wasted. 

 In short, even if the Gulf War had not intervened the Iraqi nuclear 
weapons project would probably have been no more successful in the 
1990s than it had been in the 1980s. Indeed, it would likely have 
run defi nitively into the ditch. I believe that this narrative is much 
more plausible than the standard one in which Iraq gets the bomb by 
the early 1990s thanks to the brilliant management of Kamel  , whose 
turnaround of the Iraqi nuclear program is worthy of a Harvard 
Business School case study. 

 The reader will have noticed, however, that both the standard pro-
jection of an Iraqi bomb by the early 1990s and my less alarmist 
alternative are based on a  historical counterfactual . In other words, 
they both accept a hypothetical rewrite of history – assume there is 
no Gulf War in 1991 – and then imagine what the nuclear weapons 
project might have been able to achieve in the subsequent years. This 
is the dominant mode of discourse in the literature on Saddam’s bomb 
project, and it has had a huge political impact. After all, it was not 
the discovery of a few grams of low-enriched uranium   that caused 
Western   intelligence   agencies such embarrassment in 1991. Rather, 
what was so embarrassing was the discovery of all those big facilities, 
high-tech equipment, and thousands of scientifi c and technical work-
ers that the West   had not known existed – and the belief that such a 
big operation could not ultimately fail to achieve the bomb if given 
enough time. 

 But counterfactual analysis is fraught with serious diffi culties and 
dangers. Up to this point in the chapter, I have been willing to enter-
tain the literature’s standard hypothetical rewrite of history. However, 
in fact the basic idea that Iraq might have had several more years to 
work on the bomb project is not merited according to the basic rules 
for plausible counterfactual analysis. Rather, it is what Richard Ned 
Lebow terms a “miracle world counterfactual,” which requires us to 
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take a huge leap away from historical reality in order to consider it.  112   
This miracle world counterfactual has been masquerading as a realis-
tic alternative pathway that history just narrowly missed going down. 
It has therefore had a much bigger impact on social scientifi c and pol-
icy analyses of proliferation than it should have. 

 The standard view is that the Iraqi nuclear weapons project could 
have continued unimpeded if the United States had abstained from 
making war on Iraq to liberate Kuwait  . It is true that the United States 
did not appear too eager to go to war in the months leading up to 
the confl ict. Clearly the American public was not entranced with the 
idea.  113   British   Prime Minister Margaret Thatcher   famously sensed 
weakness in President George H. W. Bush   and warned him sternly 
against going “wobbly.”  114   And even after Bush   became fully commit-
ted, the January 1991 vote in the Senate authorizing military force 
was very close. 

 However, a key point of the previous section of this chapter was 
that the main Iraqi nuclear weapons project was mortally wounded 
 not  by the American bombs and UN   inspectors that descended upon 
it in 1991, but rather by Hussein Kamel  ’s decision to launch the “crash 
program” in August 1990. For as I have argued, after the IAEA  ’s inev-
itable discovery of the smash-and-grab operation to take the IAEA  -
safeguarded fuel, the Iraqi program simply would have been unable 
to fi nd the foreign help necessary   to pursue its industrial-scale nuclear 
ambitions  .  115   In short, after August 1990, because of the order to start 
the “crash program” the potential Iraqi arsenal was capped at one or 
perhaps two crude and untested   nuclear devices.  116   

   Of course, if Iraq had succeeded even in building a single nuclear 
device with no possibility of repeating the feat, it would have changed 

  112     Richard Ned Lebow,  Forbidden Fruit: Counterfactuals and International 
Relations  (Princeton University Press,  2010 ), p. 44.  

  113     See John Mueller,  Policy and Opinion in the Gulf War  (University of Chicago 
Press,  1994 ), esp. ch. 3.  

  114     Margaret Thatcher,  The Downing Street Years  (New York: HarperCollins, 
 1995 ), pp. 823–824.  

  115     Though note that the Iraqis never got so far as to carry out the smash-and-
grab operation, so in that sense the main Iraqi nuclear weapons projects still 
had a chance for continued existence after the war, if only the IAEA had not 
proven to be so devoted to ferreting out the truth in the postwar period.  

  116     And again, nuclear testing is generally considered necessary for the implosion 
design that the Iraqis had developed.  

D7B C 8 C7 3 3 34 7 3D :DD C,  53 4B 697 B9 5 B7 D7B C :DD C, 6  B9  . 1  
/ 3676 8B :DD C,  53 4B 697 B9 5 B7 .3 4B 697 2 7BC D 03 15D 3D , , C 4 75D D D:7 .3 4B 697 . B7

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9781139049429.004
https://www.cambridge.org/core


Questioning the premise of the counterfactual 117

the strategic situation considerably. But seen in proper historical con-
text, the “crash program” itself was fated to fall short, because the 
inevitable IAEA   discovery of Iraq’s nuclear malfeasance, when added 
on top of the invasion of Kuwait  , would certainly have provided even 
the “wobbly” President Bush   with a clear  casus belli . After all, even 
though there was hardly any evidence of Iraqi nuclear malfeasance 
prior to 1991, Bush had already started to make the case for stop-
ping Saddam’s nuclear program a key part of his stump speech for 
the war.  117   So the existence of the “crash program,” and its inevitable 
discovery by the IAEA by mid 1991 at the latest, renders null and 
void our counterfactual scenario that the US abstains from attacking 
Iraq in 1991. Moreover, by rejecting the many offers for international 
mediation, Saddam actually greatly encouraged the United States to 
use military force to eject him from Kuwait   and accelerated the start 
of the war, thus diminishing to zero any chance that the “crash pro-
gram” could even make any progress. Obeidi   complains bitterly about 
this: “If [Saddam] truly felt that a nuclear weapon would serve as a 
deterrent, the only logical course of action would be to delay a con-
frontation until he had one.”  118   

 In short, if we are to tell a counterfactual story here, we have to 
assume not merely that there is no Gulf War, but also that there is 
no invasion of Kuwait  . Only in that case could Iraq have had several 
more years to advance its nuclear weapons project. (And even if it 
had, as I have argued at length, the chances of ultimate success were 
not good.) 

 But the scenario that Iraq stays out of Kuwait   and thus saves its 
nuclear weapons project is highly implausible. First of all, the invasion 
of Kuwait   was not imposed on Saddam Hussein. Rather, it was the 
result of a deliberate decision he took along with his right-hand man 
Hussein Kamel  . Recall that Saddam and Kamel   were also, respect-
ively, the number one and number two overseers of the Iraqi nuclear 
program. They knew the risks their action posed to their nuclear 
weapons project, and yet they proceeded with it anyway. In short, 
 Saddam Hussein and Hussein Kamel   knowingly killed their own 

  117     George H. W. Bush, “Address Before a Joint Session of Congress,” 
September 11, 1990, available at  http://millercenter.org/scripps/archive/
speeches/detail/3425 .  

  118     Obeidi and Pitzer,  The Bomb in My Garden , p. 135.  
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nuclear weapons project . I have argued above that this was probably 
because after 10 years and a billion dollars spent for a few grams of 
low-enriched uranium  , they had quite reasonably concluded that the 
project was essentially dead already. 

 Second, Saddam’s decision to invade Kuwait   was not even a close 
call in his mind. Historians of the war tell us that Saddam’s decision 
was driven by at least four factors that were in his eyes compelling:

   (1) Saddam’s need for a conquest to further his ambition to become 
the leader of the Arab world after the disastrous Iran–Iraq War  ;  

  (2) Saddam’s anticipation of serious political diffi culties if he allowed 
the demobilization of the huge Iraqi Army now that the Iran–Iraq 
War   was over;  

  (3) Iraq’s large fi nancial indebtedness to its Arab allies, notably 
Kuwait  , as a result of the Iran–Iraq War  ; and  

  (4) the closing window of opportunity for Iraqi military adventures as 
the Soviet   Union – Iraq’s main traditional diplomatic ally – sought 
to put a defi nitive end to the Cold War  .  119      

 In short, the invasion of Kuwait   was not a highly contingent event, but 
rather a direct product of Saddam’s personality and prior actions.  120   
Since the invasion of Kuwait   was written in the stars, so too was the 
death of the Iraqi nuclear weapons project.   

 In sum, the counterfactual on which all scary nuclear scenarios 
regarding Iraq are based is not tenable. It is far-fetched to assume that 
Iraq could have had even until 1992 to work on its nuclear weapons 
project unperturbed by UN   inspectors or American bombs. Therefore, 
it ultimately does not matter if the trend lines of the nuclear weapons 
project were positive or negative at the time of the invasion of Kuwait  . 
The scientifi c and technical workers had had their 10-year run, and 
they had failed; only in a magical realist fantasy world do they get any 
more time than that.      

  119     See, e.g., Farouk-Sluglett and Sluglett,  Iraq Since 1958 , p. 284; al-Marashi 
and Salama,  Iraq’s Armed Forces , pp. 175–176.  

  120     One might wish to argue that the United States could have successfully 
militarily deterred Saddam from invading Kuwait   in 1990, thus protecting 
his nuclear weapons project from immediate demise – in other words, saving 
him from himself. But Janice Gross Stein’s very careful investigation of that 
counterfactual concludes that it is not credible either. See Stein, “Deterrence 
and Compellence in the Gulf.”  
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  After 1991: the Iraqi nuclear mirage  

 In the eyes of Washington, the Iraqi nuclear weapons project may 
have suffered a setback, but it was decidedly not over after 1991. The 
long tug-of-war over Saddam  ’s WMD   concealment efforts was one of 
the central international dramas throughout the 1990s, and President 
George W. Bush  ’s national security team came to Washington in 2001 
already fi rmly convinced that Saddam   was quietly reconstituting the 
nuclear program that the UN   had dismantled. The urgency of the mat-
ter increased sharply after it was learned in March 2001 that Iraq had 
tried to import a special type of aluminum tubes that were believed 
to be useful as key components for a clandestine gas centrifuge-
based uranium enrichment program.  121   Secretary of Defense Donald 
Rumsfeld   wrote in a secret July 27, 2001 memorandum, “Within a 
few years the US   will undoubtedly have to confront a Saddam   armed 
with nuclear weapons.”  122   The administration quickly resolved to use 
Iraq as a test case for its new, post-9/11 policy of “preemptive  ” attack 
against proliferant states. As National Security Advisor Condoleezza 
Rice  , and later the President himself, put it, “We don’t want the smok-
ing gun to be a mushroom cloud.”  123   By October 2002 they had a 
National Intelligence Estimate   (NIE) in hand declaring, with “mod-
erate confi dence,” that “Baghdad has reconstituted its nuclear weap-
ons program.”  124   Actually the Bush   team saw many reasons to seek 
war with Iraq, but with the October NIE  ’s “confi rmation” of Iraq’s 
renewed drive for nuclear weapons their march of folly could begin 
in earnest. 

 After the end of major hostilities in 2003, it became clear that the 
intelligence community   had been – in the words of the offi cial US 

  121     Commission on the Intelligence Capabilities,  Report to the President of the 
United States , p. 52.  

  122     Document No. 6 of  The Iraq War, Part I: The US Prepares for Confl ict, 
2001 , National Security Archive Briefi ng Book No. 326, available at  www.
gwu.edu/ ~nsarchiv/NSAEBB/NSAEBB326/index.htm.  

  123     Administration offi cials started using the line in September 2002. Elizabeth 
Bumiller,  Condoleezza Rice, an American Life: A Biography  (New York: 
Random House,  2007 ), pp. 192–195. Bush used it fi rst at a speech in 
Cincinnati in October 2002. See “Bush: Don’t Wait for Mushroom Cloud,” 
CNN.com, October 7, 2002, available at  http://articles.cnn.com/2002 –
10–07/politics/bush.transcript_1_weapons-terrorism-and-practices-terror-
murderous-tyrant?_s=PM:ALLPOLITICS.  

  124     Commission on the Intelligence Capabilities,  Report to the President , p. 57.  

D7B C 8 C7 3 3 34 7 3D :DD C,  53 4B 697 B9 5 B7 D7B C :DD C, 6  B9  . 1  
/ 3676 8B :DD C,  53 4B 697 B9 5 B7 .3 4B 697 2 7BC D 03 15D 3D , , C 4 75D D D:7 .3 4B 697 . B7

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9781139049429.004
https://www.cambridge.org/core


Spinning in place120

WMD Commission – “decidedly wrong on what many would view 
as the single most important judgment it made”: the purpose of the 
aluminum tubes. The intelligence community should have recog-
nized that the tubes were actually inappropriate for enrichment and 
were destined instead for Saddam  ’s illicit missile   program – a vio-
lation of UN   resolutions, to be sure, but hardly a harbinger of the 
apocalypse.  125   

 Criticism of the intelligence   community for its incorrect analysis 
of the aluminum tubes and other technical data is surely justifi ed. 
Yet the real failure of intelligence   here was on the level not of tech-
nical, but of political analysis. The post-2003 literature has focused 
on one element of this political intelligence   failure: the unques-
tioned assumption that Saddam   would push hard to reconstitute his 
nuclear weapons project as soon as the UN   inspectors departed the 
country in 1998. In fact he did not.  126   But the literature has not 
paid adequate attention to another element of the political intelli-
gence   failure, which in fact is much more egregious. This is the fact 
that even if, hypothetically, Saddam   had resumed pushing for the 
bomb as hard he could, and even if the aluminum tubes had indeed 
been destined for a reconstituted gas centrifuge uranium enrich-
ment effort, nonetheless the Iraqi state was  no longer organization-
ally strong enough  to make any progress toward that objective. A 
decade of crippling sanctions – and even more to the point, two 
decades of Saddam  ’s misrule – had predictably brought both Iraq’s 
society and its state to a shocking level of decomposition.  127   The 
rising corruption – indeed the criminalization – of the regime had 
devoured even its core national security apparatus.  128   After the war  , 
the fi rst chief US weapons inspector in Iraq, David Kay  , who had 
previously served as an IAEA   inspector in the aftermath of the Gulf 

  125       Ibid. , p. 52.  
  126     Braut-Hegghammer, “Rebel without a Cause?”.  
  127     For an incisive analysis of the changes in Iraqi society over the course of the 

1990s see Ali Allawi,  The Occupation of Iraq: Winning the War, Losing the 
Peace  (New Haven: Yale University Press,  2007 ).  

  128     This trend should not have been diffi cult for intelligence agencies to foresee, 
let alone to notice. For a general analysis of the relationship between 
sanctions and criminalization with a brief application to Iraq, see Peter 
Andreas, “Criminalizing Consequences of Sanctions: Embargo Busting and 
Its Legacy,”  International Studies Quarterly  Vol. 49, No. 2 (summer  2005 ), 
pp. 335–360.  
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War  , returned shaken by the realization that over the course of the 
1990s Iraq’s military-industrial complex had become “a vortex of 
corruption from the very top in which people were lying to Saddam  , 
lying to each other for money  ; the graft and how much you could 
get out of the system rather than how much you could produce was 
a dominant issue.”  129   

 That Iraq   lacked suffi cient organizational infrastructure to be able 
to launch a revived nuclear weapons project after 1998 is demon-
strated by what we know about Saddam  ’s failed efforts to put that 
infrastructure back in place. In the years after 1998, Saddam   returned 
the IAEC to political prominence, dramatically increased its budget  , 
and even raised its workers’ salaries tenfold.  130   But this was not a 
“reconstitution” of the old nuclear program; in fact, it was closer to a 
parody of it. The scientifi c and technical workers were by now more 
worried about their own personal situation than anything else, and 
they started routinely securing funding by concocting outright fabri-
cations about the “progress” of their work.  131   

 Of course, lying to Saddam   was a risky strategy, but it was also 
a rewarding one. As one rocket engineer later put it to the Austrian 
Iraq expert Gudrun Harrer, “What you all never understand is that in 
Saddam  ’s Iraq there was something even bigger than fear: greed.”  132   
Did Saddam   fully understand the hopelessness of the situation? It 
is hard to say for sure.  133   But that question is essentially irrelevant; 
whatever Saddam   may have wanted or thought, the fact is that the 
Iraqi nuclear threat in 2002 was nil, and Western   intelligence   should 
have known it. 

  129     David Kay interviewed by Tom Brokaw for NBC News, January 26, 2004, 
available at  www.msnbc.msn.com/id/4066462 .  

  130      Comprehensive Report of the Special Advisor to the DCI on Iraq’s WMD , 
September 2004, Vol. 1, p. 26, 59. Saddam’s renewed interest in the IAEC is 
documented in Annex C, “Saddam Husayn and Military Industrialization.”  

  131     The moral and psychological disintegration of the Iraqi nuclear 
establishment over the course of the 1990s is well depicted in Khadduri, 
 Iraq’s Nuclear Mirage , ch. 6.  

  132     Gudrun Harrer, “Die Angst und die Gier,”  Der Standard , October 31, 
 2005 , available at  http://derstandard.at/2225490 .  

  133     Interestingly, in an apparently unguarded moment of conversation with his 
personal doctor and favorite artist Ala Bashir in 1999, Saddam complained 
bitterly about being unable to stop the increasing degradation of the Iraqi 
state. Bashir,  Le Médecin de Saddam , p. 316.  
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 In his memoirs, former chief US weapons inspector Charles Duelfer   
offers this refl ection on the intelligence   failures that led the United 
States and UK into the Iraq War  : “To go into Iraq and not fi nd WMD   
is one thing. To go into Iraq and not fi nd any support for the external 
opposition and to fi nd that the internal dynamics of the country were 
completely different than one assumed was inexcusable.”  134   At one 
level Duelfer   is right, but he misses the essential point: the two intelli-
gence   failures he refers to were actually  related to each other . To truly 
appreciate the internal dynamics of the country in the 1990s is to 
know that it was unreasonable to expect any serious progress toward 
nuclear weapons in the years leading up to the invasion of 2003.  

  Conclusion  

 There have been many attempts to explain the exaggerations of the 
Iraqi threat that paved the way to the US and UK invasion of 2003. 
One popular idea   is that the reason why intelligence   analysts severely 
 overestimated  the progress of the Iraqi program after 1991 was that 
they were atoning for their severe  underestimation  of the Iraqi pro-
gram before 1991.  135   For instance, Robert Jervis claims that analysts 
“overlearned” from their mistake and fell right into the opposite 
error.  136   But my analysis in this chapter has demonstrated that pre-
1991 estimates did not understate the Iraqi nuclear threat. It is true 
that during the 1980s the Iraqis were trying harder to get the bomb 
than outsiders knew, but their efforts were fl oundering. After 10 years 
and a billion dollars down the drain, by 1990 Saddam   was no closer 
to his bomb than was believed by Western   intelligence   experts, even 
though they mistakenly assumed that Iraq had spent almost no time 
or effort at all working toward that goal. 

 The main reason for Iraq’s failure was Saddam Hussein and Hussein 
Kamel’s mismanagement of the program, itself a consequence of 

  134     Duelfer,  Hide and Seek , p. 248.  
  135     The major reports of the United States and UK are thoroughly scrutinized in 

Robert Jervis,  Why Intelligence Fails: Lessons from the Iranian Revolution 
and the Iraq War  (Ithaca: Cornell University Press,  2010 ), ch. 3. This is a 
recapitulation of Robert Jervis, “Reports, Politics, and Intelligence Failures: 
The Case of Iraq,”  Journal of Strategic Studies  Vol. 29, No. 1 (February 
 2006 ), pp. 3–52.  

  136     Jervis, “Reports, Politics, and Intelligence Failures,” pp. 28–29.  

D7B C 8 C7 3 3 34 7 3D :DD C,  53 4B 697 B9 5 B7 D7B C :DD C, 6  B9  . 1  
/ 3676 8B :DD C,  53 4B 697 B9 5 B7 .3 4B 697 2 7BC D 03 15D 3D , , C 4 75D D D:7 .3 4B 697 . B7

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9781139049429.004
https://www.cambridge.org/core


Conclusion 123

the state’s fundamental neo-patrimonialism  . Kamel  ’s bureaucratic   
empire-building, crudely authoritarian motivational   strategies, and 
wanton foreign procurement binge   destroyed whatever founda-
tion had previously been laid down for sustained nuclear progress. 
Moreover, by 1990 the project had simply run out of time. Saddam  ’s 
invasion of Kuwait   and launching of the “crash program” effectively 
killed the project, which he and Kamel   already probably considered 
as good as dead in any case. Finally, after 1991, as the regime quickly 
grew rotten to the core, the odds against a successful nuclear weap-
ons project became so astronomical that not even Saddam   was fool-
ish enough to give it a try – although he did see utility in keeping up 
appearances. 

 At fi rst, Iraq in the 1980s appeared to be a very hard case for the 
basic theoretical model I elaborated in  Chapter 2 . I selected this case 
for in-depth analysis precisely for that reason; I wanted to test the the-
ory’s limits. It turns out that the case actually fi ts the basic theoretical 
model very neatly. 

 Of course, one might say that Iraq is just one case, so the theory is 
not proven. It is certainly valid to question the case’s external validity. 
However, Iraq is not “just one case.” The completely wrong NIE on 
the state of Iraq’s nuclear program in October 2002 contributed might-
ily to one of the most disastrous decisions in the history of American 
foreign policy  . And as I have argued here, that wrong intelligence   esti-
mate of 2002 was in part a consequence of the mistaken lessons the 
intelligence   community had learned about its  not-so-wrong  intelli-
gence   estimates on the state of Iraq’s nuclear program in 1990. 

 Moreover, in the Washington   policy arena the mistaken lessons of 
1991   were not just applied to the case of Iraq. Iraq’s supposed “near 
miss” in 1991 has fundamentally shaped, and warped, American 
views of the global proliferation threat in the post-Cold War   era. 
Today’s standard analysis of  every  case, from North Korea   to Syria   
to Iran   and even retrospectively China   or the Soviet   Union, bears the 
imprint of the mistaken lessons of 1991. In short, Iraq is the mother 
of all cases. Therefore, if we can fi nally unlearn those mistaken les-
sons, this will have implications far beyond the single historical data 
point of Iraq. It will be the fi rst step toward fi nally bringing an end to 
the rampant paranoia that continues to dominate so much thinking 

about the potential for further proliferation.          
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     On October 16, 1964, China became the fi fth member of the nuclear 
weapon state   club when it conducted a 22 kiloton nuclear test   in its 
western desert.  1   A successful nuclear weapons test   is an impressive 
technological achievement for any state, but it was especially impres-
sive for a state as economically and technologically backward as 
China was at that time. 

 The effi cient   success of the Chinese nuclear weapons project rep-
resents a crucial test for the theory introduced in this book for two 
main reasons. 

 First, to a great extent our interpretation of the whole history of 
proliferation since the mid 1960s hangs on how we make sense of the 
case of China. The birth of the Chinese bomb was a major shock to 
the US   foreign policy community. As a result, as Moeed Yusuf fi nds 
in his historical survey of proliferation predictions, “the focus of the 
proliferation debate shifted abruptly to the developing   world.”  2   “It is 
as a portent of the future that the mushroom cloud over West China 
has crucial importance for the peace and security of the world,” Ralph 
L. Powell wrote in  Foreign Affairs  in 1965, “All previous testing   has 
been carried out by industrial powers of the Occident; Communist   
China is non-Western  , non-white and only semi-industrialized.”  3   In 
the years that followed, scholars such as Thomas Schelling would take 
Powell’s points to their logical extreme, projecting nuclear weapons 

     4     How did China’s nuclear weapons 
project succeed?  

  1     Thomas C. Reed and Danny B. Stillman,  The Nuclear Express: A Political 
History of the Bomb and Its Proliferation  (Minneapolis: Zenith Press,  2009 ), 
pp. 110–111.  

  2     Moeed Yusuf, “Predicting Proliferation: The History of the Future of Nuclear 
Weapons,” Brookings Institution Policy Paper No. 11 (January  2009 ), p. 19, 
available at  www.brookings.edu/papers/2009/01 _nuclear_proliferation_yusuf.
aspx.  

  3     Ralph L. Powell, “Risks of Nuclear Proliferation. China’s Bomb: Exploitation 
and Reactions,”  Foreign Affairs  Vol. 43, No. 4 (July  1965 ), p. 616.  
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arsenals even in banana republics such as Panama  .  4   The intensive US   
and Soviet   negotiations toward the Non-Proliferation Treaty (NPT  ) 
were also a direct outgrowth of the China nuclear shock and the per-
ception of potential runaway proliferation that it stimulated.  5   The 
NPT  ’s widespread reputation as “the most successful arms control 
treaty in history” is largely based on the assumption that in the trea-
ty’s absence, many more developing states would have quickly fol-
lowed in China’s wake.  6   In sum, China’s spectacular nuclear success 
is not just an important case in itself, but one that has colored our 
understanding of many other cases as well. 

 The second reason why the Chinese case is a crucial test for my 
theory is that the theory appears unable to explain it. According to 
the crude operationalization of the key variables that I offered at the 
end of  Chapter 1 , China stands as the state with the lowest “gov-
ernmental capacity” ever to have succeeded in building the bomb. 
Moreover, not only did China eventually achieve its goal, but in fact 
it did so very effi ciently  , going from start to fi nish in less than a dec-
ade. If the implication of these crude measures is correct – if China 
was indeed a neo-patrimonial   state that used principal–agent man-
agement   techniques to mount a highly effi cient   nuclear weapons pro-
ject – then the theory I elaborated in  Chapters 1  and  2  is clearly 
seriously fl awed. On the fl ip side, because the Chinese case seemingly 
represents such a strong challenge to my theoretical framework, if 
the history of this case actually supports the framework, this would 
be strong confi rmation. 

 How, then, did China’s nuclear weapons project succeed? In this 
chapter, I argue that the history of the Chinese nuclear weapons pro-
ject actually does refl ect the main thrust of the theory that I elaborated 

  4     Schelling used the example of a future Panamanian   nuclear arsenal without 
irony, to illustrate his broader contention that “as a national enterprise with 
government support it is not going to be diffi cult, ten or fi fteen years from 
now, even in comparatively non-industrial countries, to produce nuclear 
bombs.” Schelling, “Who Will Have the Bomb?” pp. 81, 83.  

  5     Hal Brands, “Non-Proliferation and the Dynamics of the Middle Cold War: 
The Superpowers, the MLF, and the NPT,”  Cold War History  Vol. 7, No. 3 
(August  2007 ), pp. 389–423.  

  6     This is a very common refrain in the literature. For a representative statement, 
see Ramesh Thakur, “The Anomalies Killing Nonproliferation,”  New 
York Times , May 18,  2005 , available at  www.nytimes.com/2005/05/17/
opinion/17iht-edthakur.html .  
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in  Chapter 2 . The literature’s tendency to take China’s 1964 accession 
to the nuclear weapon state   club as proof that many developing states 
are up to the challenge of nuclear weapons development is deeply mis-
taken. In fact, the history of the Chinese case strongly reaffi rms this 
book’s central argument that neo-patrimonial states are liable to mis-
manage their pursuit of the bomb, no matter how committed their top 
leadership may be to achieving that end. Indeed, it underscores how 
likely top leaderships in such states are to become key obstacles to 
the realization of their own nuclear objectives. China’s nuclear weap-
ons project was a great success because it was headed by an “organ-
izational genius,”  7   during a brief window of opportunity when the 
Chinese state (or, more precisely, the party-state) was making tenta-
tive steps toward Weberian legal-rationalism  . Otherwise, the Chinese 
nuclear weapons project would likely have more closely resembled the 
misbegotten Iraqi effort. 

 In elaborating the above argument, I rely heavily on the evidence 
and interpretations offered by the historians John Lewis and Xue 
Litai, whose works are widely acknowledged as the most authori-
tative English language sources on the Chinese nuclear experi-
ence.  8   Shockingly, much of the proliferation literature’s discussion 
of China’s road to the bomb has fl agrantly ignored Lewis and Xue’s 
central conclusions. In particular, Lewis and Xue’s magisterial 
 China Builds the Bomb  appears to be suffering a paradoxical fate: 
citing it is practically mandatory, but actually reading it appears to 
be decidedly optional.  9   Of course, Lewis and Xue’s interpretations 
might be wrong, and I myself do not agree with everything they say. 

  7     Lewis and Xue,  China Builds the Bomb , pp. 223, 235; John W. Lewis and 
Xue Litai,  China’s Strategic Seapower: The Politics of Force Modernization 
in the Nuclear Age  (Stanford University Press,  1996 ), p. 239.  

  8     Lewis and Xue,  China Builds the Bomb ; Lewis and Xue,  China’s Strategic 
Seapower ; Lewis and Xue,  Imagined Enemies: China Prepares for Uncertain 
War  (Stanford University Press,  2008 ).  

  9     One rough quantitative indicator of the literature’s failure to engage with 
Lewis and Xue’s main arguments is that of the 109 scholarly works that 
reference  China Builds the Bomb  according to Google scholar, only 27 
actually cite a specifi c page from it. Most authors have also missed the 
intimate connection between the themes addressed in  China Builds the 
Bomb  and  China’s Strategic Seapower , which covers much of the same 
historical and institutional terrain in considerably more detail. Out of 109 
works citing  China Builds the Bomb , only 15 also cite  China’s Strategic 
Seapower .  
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But the proliferation literature has hardly even bothered to engage 
with them. 

 Why have political scientists and policy analysts alike kowtowed to 
 China Builds the Bomb ’s historical scholarship but ignored its main 
message? The answer, I think, is that they have not perceived Lewis 
and Xue’s central question of how China’s nuclear weapons project 
succeeded to be a burning social scientifi c puzzle. Political scientists 
tend to see the only really relevant questions as, fi rst, why the Chinese 
decided they needed the bomb, and second, how they decided to use 
it once they had it. What happened in between is typically consid-
ered to be only of interest to engineers and military technology buffs. 
Symptomatic is Samuel S. Kim’s review of  China Builds the Bomb  in 
the  American Political Science Review , which praised Lewis and Xue 
for “scholarship of a high order” but also expressed annoyance that 
“this book is long on developmental details (four of the nine chapters) 
and short on strategic doctrines (only one chapter).”  10   Moreover, Kim 
called even that one chapter on strategic doctrine “something of a let-
down,” because it actually focused mostly on the story of how China 
developed the H-bomb  : mere developmental “details” again.  11   Kim 
is certainly not alone in his views. But those views are profoundly 
incorrect.  

  China’s nuclear success is a big social science puzzle  

 As I noted in  Chapter 1 , once the bare minimum economic and tech-
nical conditions for a nuclear weapons drive have been met and the 
political will has congealed, the rest of the task of building the bomb 
is often brushed off as nothing more than a bunch of engineering 
details unworthy of political scientists’ attention. China did have a 
clear political decision to build the bomb in 1955, and it met the 
minimum economic and technical conditions for a serious nuclear 
weapons drive at least by 1960.  12   Therefore, the proliferation litera-
ture has convinced itself that although China’s nuclear success is 

  10     Samuel S. Kim, “Review of  China Builds the Bomb ,”  American Political 
Science Review  Vol. 83, No. 3 (September  1989 ), p. 1061.  

  11      Ibid. , p. 1062.  
  12     For instance, see Richard Stoll’s implementation of Stephen Meyer’s measures 

of capacity, which can be found at  http://es.rice.edu/projects/Poli378/Nuclear/
Proliferation/Countries/China   .html.  
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surely an important historical event, it is not an interesting empirical 
puzzle. 

 However, a main message of this book is that an effi cient process 
of implementation   cannot be taken for granted. And in the case of 
Maoist   China from the mid 1950s to the mid 1960s, the relevance 
of this point is especially clear. After all, this was a deeply ideo-
logical regime with some very curious ideas about how to accom-
plish its goal of rapid economic and technological development. For 
instance, take the Great Leap Forward  , Communist Party Chairman 
Mao   Zedong’s ill-fated plan to catch up to British   industrial produc-
tion levels practically overnight through such bizarre and counter-
productive initiatives as the construction of thousands of backyard 
steel furnaces.  13   The ideological tempests of the regime did not 
spare China’s fragile science community either. For instance, Albert 
Einstein  ’s theory of relativity came under fi erce attacks for being un-
Marxist.  14   Anti-Einstein   sentiments boiled over in the Anti-Rightist 
Campaign   that Mao   launched in 1957, during which over 30 percent 
of the 1956 Peking University graduating class in physics were labeled 
“rightists” and exiled to rural servitude.  15   Then, during the Cultural 
Revolution   that Mao   inspired in 1966, over 200 scientist members 
of the Chinese Academy of Sciences (CAS)   were killed or commit-
ted suicide, and a further 70 percent of all CAS   scientists, including 
the Institute of Atomic Energy director Qian Sanqiang  , were sent to 
languish in rural exile.  16   In short, the effi ciency   of China’s nuclear 
weapons project is very puzzling, especially because it stands in such 
“marked contrast to China’s general fate in that decade,” to quote 
Lewis and Xue.  17   

 The standard retort to this line of argument is that although the 
Chinese leadership may have been willing to conduct crazy ideological 
experiments in the civilian economy or in academic science, it would 

  13     Ray Kiely,  Industrialization and Development  (London: UCL Press,  1998 ), 
pp. 45–46.  

  14     Danian Hu, “The Reception of Relativity in China,”  Isis  Vol. 98 ( 2007 ), 
pp. 539–557.  

  15     James H. Williams, “Fang Lizhi’s Big Bang: A Physicist and the State in China,” 
 Historical Studies in the Physical and Biological Sciences  Vol. 30, No. 1 ( 1999 ), 
p. 58.  

  16      Ibid. , pp. 61–62.  
  17     Lewis and Xue,  China Builds the Bomb , p. 219.  
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surely not be so rash as to take such chances in the national secur-
ity area. However, the historical evidence clearly shows otherwise. 
Mao   routinely imperiled China’s security by sparking major external 
military crises, in part due to his unique mix of ideological fervor 
and domestic political gamesmanship.  18   Mao  ’s defense procurement 
policies were also often driven by concerns far from the country’s 
objective strategic requirements. The most grotesque example of 
this disconnect was Mao  ’s “Third Line” policy   of relocating much 
of China’s defense industrial base far into the remote hinterlands, 
which began in 1964. The “Third Line” policy, write Lewis and Xue, 
“impeded all conventional weapons procurement programs” by caus-
ing a forced-march, costly shift of defense production to areas that 
were manifestly unsuited to supporting such industrial activities.  19   
Another particularly stark consequence of Mao  ’s meddling in the 
defense industry was the failure of China’s effort to build modern 
aircraft, despite the fact that he was deeply committed to seeing that 
through.  20   Other major military R&D efforts during the same time 
period also fell far short of expectations. For instance, as I will detail 
later on in the chapter, Mao  ’s cherished nuclear submarine-launched 
ballistic missile (SLBM) project   ended up missing its planned 1973 
completion date by a decade and a half. 

 In sum, the question of why, of all the various large-scale civil-
ian and military scientifi c-industrial projects that Maoist   China 
undertook, the nuclear weapons project was an almost uniquely 
happy experience is a big puzzle that demands social scientifi c 
explanation. 

  18     For a strong case along these lines see Chen Jian,  Mao’s China and the 
Cold War  (Chapel Hill: University of North Carolina Press,  2001 ). See also 
Thomas J. Christensen,  Useful Adversaries: Grand Strategy, Domestic 
Mobilization, and Sino-American Confl ict, 1947–1958  (Princeton University 
Press,  1996 ).  

  19     Lewis and Xue,  Imagined Enemies , p. 217; see also Lewis and Xue,  China’s 
Strategic Seapower , pp. 88–95.  

  20     Lewis and Xue,  Imagined Enemies , ch. 7; see also John W. Lewis and Xue 
Litai, “China’s Search for a Modern Air Force,”  International Security  Vol. 
24, No. 1 (summer  1999 ), pp. 64–94; Wendy Frieman, “China’s Military 
R&D System: Reform and Reorientation,” in Denis Fred Simon and Merle 
Goldman, eds.,  Science and Technology in Post-Mao China  (Cambridge, 
MA: Council on East Asian Studies, Harvard University,  1989 ).  
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  International deus ex machina? 

   To the extent that the puzzle of China’s nuclear success is recognized 
in the general proliferation literature, the most popular explanation 
for it is the help that China received from abroad. Indeed, the notion 
that in the pre-NPT   era states such as China and India     were prac-
tically given the bomb is one of the crucial assumptions undergird-
ing the NPT’s contemporary reputation as the “most successful arms 
control treaty in history.” In particular, two international variables 
supposedly were the key to China’s overachievement in the nuclear 
area: fi rst, Soviet   sensitive nuclear technology assistance  ; and second, 
Western  -trained Chinese scientist returnees. These international fac-
tors certainly did help China along the road to the bomb, but much of 
the literature dramatically exaggerates their importance. 

 First, China received a considerable amount of sensitive nuclear 
technology assistance   from the Soviet Union between October 1957 
and June 1959.  21   Indeed on paper the Soviets promised the moon, 
including even the transfer of a complete nuclear warhead. But the 
Soviet advisors proved to be quite circumspect about key technical 
processes, and the warhead never came. Then, due to the growing 
Sino-Soviet split, Moscow suddenly stopped all nuclear cooperation 
at a time when China was still far from its ultimate goal. So although 
the Soviet help was useful, it was far from determinative. Putting 
things in perspective, Lewis and Xue estimate that when the Soviets 
left China, “On a scale of one to ten, the baseline for the [nuclear 
bomb and nuclear submarine]   projects, which was one or two in July 
1958, had moved up a notch or so.”  22   Lewis and Xue’s judgment here 
is shared even by the political scientist Matthew Kroenig, who gen-
erally places great causal weight on the proliferation implications of 
sensitive nuclear transfers, but in this case argues that Soviet nuclear 
assistance   to China was merely “half-hearted.”  23   

 For their part, Liu Yanqiong and Liu Jifeng’s minute examin-
ation of previously overlooked regional gazetteers and other internal 

  21     For the diplomatic context of the Sino-Soviet nuclear deal, see Chen,  Mao’s 
China and the Cold War , esp. pp. 64–82.  

  22     Lewis and Xue,  China’s Strategic Seapower , p. 19.  
  23     Matthew Kroenig,  Exporting the Bomb: Technology Transfer and the 

Spread of Nuclear Weapons  (Ithaca: Cornell University Press,  2009 ), pp. 
119–121, 149.  
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documentation suggests that the impact of Soviet technology transfer 
was less signifi cant than even Lewis and Xue suggest.  24   Liu and Liu 
write that the Soviets consistently dragged their feet when asked to 
provide key equipment, and that they were even less helpful when it 
came to sharing key information and tacit knowledge about how to 
set up and operate the equipment. Moreover, to the extent they did 
provide important information, it was mainly because the Chinese 
experts were already so well-versed in the technical requirements of 
the project that they would not accept the many vague, evasive, and 
even incorrect responses the visiting Soviet technical personnel made 
to their questions. Liu and Liu write that the Chinese had a word for 
their tactic of identifying key questions and then pressing their Soviet 
guests repeatedly for the right answer: “squeezing toothpaste.”  25   
Thus, the Soviet assistance   was moderately helpful to China’s nuclear 
advance only because the Chinese were proving themselves able to 
build a strong nuclear program from the inside out. One should 
also note that the Soviet  departure  was also very helpful, because 
it strongly motivated   the Chinese to prove that they were capable of 
making the bomb on their own. They adopted a code name for the 
bomb program, “596” – a reference to the Soviet departure in June, 
the sixth month of 1959.  26   Liu and Liu conclude that because of the 
internal strengths of the Chinese nuclear program, with additional 
economic sacrifi ces China could still have exploded its fi rst atomic 
bomb during 1964–1965 even if it had not received  any  direct Soviet 
nuclear help.  27   Lewis and Xue argue that this conclusion goes too far, 
but they confi rm that Liu and Liu’s work represents the cutting edge 
of research on the question  .  28   

 The second international factor that the literature often points to 
is the handful of top-fl ight Chinese scientists with Western   training 

  24     Liu Yanqiong and Liu Jifeng, “Analysis of Soviet Technology Transfer in 
the Development of China’s Nuclear Weapons,”  Comparative Technology 
Transfer and Society  Vol. 7, No. 1 (April  2009 ), pp. 66–110.  

  25      Ibid. , p. 96.  
  26     Liang Dongyuan,  Stories Behind China’s First Atomic Bomb  (Wuhan: Hubei 

People’s Publishing House,  2007 ), p. 204.  
  27     Liu and Liu, “Analysis of Soviet Technology Transfer,” p. 100. The point 

here is about direct nuclear aid; Liu and Liu do not deny the vital importance 
of the more general industrial development aid that the Soviets gave the PRC 
after 1949 (see, e.g., pp. 96–97).  

  28     Lewis and Xue, personal communication.  
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who decided to return home in the wake of the 1949 revolution. 
These returnees included such scientifi c standouts as Qian Sanqiang  , 
a pre-war student of the Joliot-Curies   in Paris who became the “father 
of the Chinese atomic bomb,” and Qian Xuesen  , the “father of the 
Chinese missile   program,” who had earlier founded the Jet Propulsion 
Laboratory at Cal Tech before the anti-Communist   witch-hunts of 
the McCarthy era rendered his life in the United States   intolerable.  29   
Authors Thomas Reed and Danny Stillman make a great deal of the 
impact of these returnees, even asserting that China “built a technical 
foundation, poured by American  -educated students and reinforced by 
scoured US   technology, that would produce impressive nuclear and 
thermonuclear   breakthroughs in the decades to come.”  30   But if it is 
wrong to portray the Chinese bomb as a gift from the Soviets  , it is 
doubly wrong to portray it as a gift from the Americans  . We should 
not fall prey to the popular notion of nuclear arsenals as the handi-
work of a few individual scientifi c geniuses. The big scale of “big sci-
ence  ” means that the story of China’s nuclear success cannot be just 
about a handful of highly talented scientifi c returnees. For instance, 
already by 1960 China’s elite Atomic Energy Institute   – just one piece 
of the overall nuclear estate – boasted nearly 1,500 researchers, only 
a tiny fraction of whom had studied abroad.  31   Moreover, it is one 
thing to have some scientifi c stars in one’s country; it is quite another 
to give them the technical tasks for which they are most suited, and 
then to maintain their wholehearted commitment to fulfi lling those 
tasks. How easily the Chinese state could have neglected, misused, 
or even manhandled the precious scientifi c talent that returned to its 
soil is shown clearly by what happened only two years after its fi rst 
nuclear test  . In 1966, Mao   launched the Cultural Revolution  , a major 
upheaval that literally decimated the sciences in China, leading even 
to the aforementioned exile of the “father of the Chinese bomb” him-
self, Qian Sanqiang  , to the rural hinterlands.   

 In sum, China’s nuclear success can be attributed only in part to 
its international scientifi c connections. The real sources of its success 
were domestic.   

  29     Reed and Stillman,  The Nuclear Express , p. 88. China in the immediate 
post-revolutionary period did enjoy this rare reverse brain drain, but still 
most of the brain drain   went in the opposite direction. For more on brain 
drain and proliferation, see  Chapter 5 .  

  30     Reed and Stillman,  The Nuclear Express , p. 112.  
  31     Liu and Liu, “Analysis of Soviet Technology Transfer,” p. 100.  
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  Explaining China’s nuclear success: three key variables  

   In  China Builds the Bomb , Lewis and Xue point above all to three 
elements of good R&D management as the keys to China’s spectacu-
lar nuclear success: unlimited political support, strongly professional   
organization, and leadership self-restraint.  

   First, Mao   gave the nuclear weapons project the highest political • 
priority, assuring it a stable provision of resources   and political sup-
port even at the expense of the conventional military, not to men-
tion the famine-stricken populace.  32    
  Second, the project’s day-to-day managers, and notably the • 
organizational “genius”  33   Nie   Rongzhen, built a highly profes-
sionalized   scientifi c-technical organization that was able to tackle 
a large and diverse set of tasks both rapidly and carefully. Nie  ’s 
success lay not merely in keeping the trains running on time, but 
also in fusing the scientifi c and technical workers’ nationalism 
together with their professional   identities, a feat that in the end 
“outweighed the fear of foreign threats and of personal failure” 
as the most signifi cant motivator   of sustained worker effort and 
high performance.  34    
  Third, China’s top political leadership gave the nuclear program • 
a great degree of autonomy, a marked deviation from its typical 
pattern of micromanagement of personnel and politicization of 
technical choices. Lewis and Xue write, “On balance the Politburo 
knew that undermining Nie   would be tantamount to sabotaging 
the program itself … Had Mao   and his colleagues appreciated the 
importance of stability for all China’s modernization plans, the 
country’s history since 1957 would bear far fewer scars.”  35      

 These three keys to China’s nuclear success as enumerated by Lewis 
and Xue bear a strong resemblance to the generic keys to successful 
nuclear weapons project management that I outlined in  Chapter 2 . 

 In the sections that follow I serially consider the logic and evi-
dence for the three key causal variables identifi ed by Lewis and Xue 
in  China Builds the Bomb . I generally fi nd the story Lewis and Xue 
tell in  China Builds the Bomb  to be quite convincing, but I do offer a 

  32     Lewis and Xue,  China Builds the Bomb , p. 130.  
  33      Ibid. , pp. 223, 235;  China’s Strategic Seapower , p. 239.  
  34     Lewis and Xue,  China Builds the Bomb , p. 235.      35      Ibid. , p. 233.  

D7B C 8 C7 3 3 34 7 3D :DD C,  53 4B 697 B9 5 B7 D7B C :DD C, 6  B9  . 1  
/ 3676 8B :DD C,  53 4B 697 B9 5 B7 .3 4B 697 2 7BC D 03 15D 3D , , C 4 75D D D:7 .3 4B 697 . B7

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9781139049429.005
https://www.cambridge.org/core


How did China’s nuclear weapons project succeed?134

somewhat different interpretation, especially of the root causes of the 
nuclear program’s relative autonomy from top-down political med-
dling. Whereas Lewis and Xue emphasize leadership self-restraint, my 
interpretation stresses the institutional constraints that the Chinese 
party-state intermittently placed on Mao  . These constraints happened 
to be especially binding during the crucial years when the fate of the 
nuclear weapons project was hanging in the balance. I base this point 
not least on further research conducted by Lewis and Xue themselves 
after the publication of  China Builds the Bomb . 

  Unlimited political support 

 First, Lewis and Xue emphasize that the nuclear weapons project 
was greatly aided by the high priority accorded to it by Mao   and 
the rest of the Chinese leadership. Despite Mao  ’s famous comment 
that nuclear weapons are merely “paper tigers,” in fact the historical 
record leaves little doubt about his extreme, passionate commitment 
to getting the bomb as fast as possible. Mao  ’s intense desire   for the 
bomb was based not in military-strategic calculations, but rather 
in emotional political symbolism: “Whatever they have, we must 
have.”  36   The emotional nature of Mao  ’s order to build the bomb in 
1955 is underlined by the fact that when he made it, the regime had 
“no idea how long the program would take or how much it would 
cost.”  37   

 Sometimes emotions are short-lived, but Mao  ’s emotional fervor 
for the bomb remained constant because it grew out of his strongly 
oppositional nationalist   conception of Chinese identity: his commit-
ment to subdue the imperialist “barbarians” and restore China to 
its natural place atop the international hierarchy after a century of 
humiliation.  38   US   nuclear threats   were the immediate spark for Mao  ’s 

  36     Lewis and Xue,  China’s Strategic Seapower , p. 209.  
  37     Lewis and Xue,  China Builds the Bomb , p. 39. Lewis and Hua Di make the 

same point with respect to the roughly contemporaneous decision to launch 
the ballistic missile program: John W. Lewis and Hua Di, “China’s Ballistic 
Missile Programs: Technologies, Strategies, Goals,”  International Security  
Vol. 17, No. 2 (fall  1992 ), esp. pp. 5–6.  

  38     For an in-depth analysis of Mao’s brand of nationalism and its relationship 
to his foreign policy choices, see Chen,  Mao’s China and the Cold War . 
Note that Chen does not use the term “oppositional nationalism.” For 
a theoretical analysis of oppositional nationalism and its relationship 
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nuclear weapons decision, but they merely explain the precise timing 
of a decision that in truth was born of a longstanding, deep-seated 
“nationalistic   ideology and concepts of force and diplomacy,” to 
quote Lewis and Xue.  39   

 Mao  ’s national identity impulsion toward the bomb was generally 
shared by the rest of the regime’s top leadership. Therefore, not just 
at the outset of the nuclear weapons project, but also later on at the 
various life-or-death junctures in the project’s development, the kind 
of argument that the top leadership found most convincing was not a 
reasoned strategic analysis, but instead an emotional appeal. Take, for 
instance, Chen Yi  ’s 1961 outburst to the Politburo: “As China’s min-
ister of foreign affairs, at present I still do not have adequate backup. 
If you succeed in producing the atomic bomb and guided missiles  , 
then I can straighten my back.”  40   “Straighten my back”: this, not fi ne 
military calculations, was what made China’s leaders – and above all 
Mao   himself – so passionately committed to achieving their nuclear 
ambitions  . 

 As anticipated in the theory I elaborated in  Chapter 2 , the regime’s 
clear embrace of the nationalist   implications of the bomb project 
was important not just because it ensured the provision of ample 
resources   to the nuclear program, but also because it inspired the sci-
entifi c and technical rank and fi le to make great personal sacrifi ces on 
behalf of this great national enterprise.  41   However, Mao  ’s desire   for 
the bomb certainly did not lead him to clear all the obstacles stand-
ing between the scientifi c and technical workers and their ultimate 
goal.   For instance, I noted above that the Soviet nuclear assistance   
turned out to be not nearly as generous as originally promised.  42   In 

to nuclear weapons decisions, see Hymans,  The Psychology of Nuclear 
Proliferation , esp. ch. 2.  

  39     Lewis and Xue,  China Builds the Bomb , p. 35. An important fraction of 
the works citing  China Builds the Bomb  do so to elucidate the question of 
Mao’s motivations for getting the bomb. But strangely, quite a few of those 
works focus only on the US nuclear threats angle while missing the crucial 
argument Lewis and Xue make about Mao’s deeper motivations. A rare 
article that does pick up on Lewis and Xue’s point about the importance of 
nationalism is Brahma Chellaney, “South Asia’s Passage to Nuclear Power,” 
 International Security  Vol. 16, No. 1 (summer  1991 ), p. 60.  

  40     Lewis and Xue,  China Builds the Bomb , p. 130.      41      Ibid. , p. 4.  
  42     This point is strongly seconded by Liu and Liu, “Analysis of Soviet 

Technology Transfer.”  
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fact, one of the key reasons why the Soviets did not do more for the 
Chinese was that Mao   began doggedly antagonizing Moscow almost 
as soon as it had offered him that historically unprecedented level of 
nuclear technical support. Although this is not the place to rehearse 
the arguments over who caused the Sino-Soviet split, it is undeniable 
that Mao  ’s incessant harassment of Soviet leader Nikita Khrushchev   
greatly helped to speed the relationship toward its fi nal breakdown. 
Only weeks after the grand October 1957 Sino-Soviet nuclear agree-
ment, Mao   announced – in Moscow, no less – that he welcomed the 
prospect of a nuclear war whose inevitable result would be the fi nal 
triumph of socialism.  43   Mao  ’s lurid statement was a direct challenge 
to the Soviets’ new policy of “peaceful coexistence” with the West  .  44   
Such behavior did not exactly reassure the Soviets that their decision 
to share their nuclear secrets with their Chinese comrades had been a 
sound one.  45   Moreover, Mao   refused to change course even after the 
diplomatic row with the Soviets started to spill over into the area of 
nuclear cooperation. Instead, he casually told his scientifi c and tech-
nical workers – who had premised their entire nuclear planning on 
the assumption of Soviet assistance – “We don’t have to learn from 
the Soviet Union.”  46      

 So, despite his profound desire   to possess the bomb, Mao   actu-
ally did not do everything in his power to advance the achievement 
of that objective – far from it. Why not? Lewis and Xue write that 
“the conceptual world of Chairman Mao   clouded Chinese thinking 
about the ultimate goal of self-reliance and the intermediate means 
of depending on Soviet   assistance  .”  47   But in fact it seems more appro-
priate to say that Chairman Mao   unclouded that thinking. Politics 
always came fi rst for Mao  , even in national security affairs. In this 
case, although Mao   dearly wanted a Chinese  bomb , what he really 
wanted was a  Chinese  bomb. To that end he was willing to mortgage 
the entire Chinese economy, but not to bow his head to the leadership 
of the Soviet   Union. Since the whole point of getting the bomb was to 
“straighten my back,” Mao   was willing to countenance a delay – even 
a very long delay – in China’s rise to nuclear weapon state   status. In 

  43     Chen,  Mao’s China and the Cold War , p. 71.  
  44      Ibid. , p. 71.  
  45     Lewis and Xue,  China Builds the Bomb , p. 61.  
  46      Ibid. , p. 71.      47      Ibid. , p. 221.  
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the end, though, despite not receiving all the help that was originally 
expected, the nuclear project ran supremely effi ciently. 

 In sum, Mao  ’s oppositional nationalist   impulsion toward the bomb 
provides a partial – but only a partial – explanation for the effi ciency   
of the Chinese bomb project. Indeed, to some extent it even deepens 
the puzzle.  

    Strongly professional organization 

 A second and even more crucial cause of the effi cient   success of the 
Chinese nuclear weapons project, according to Lewis and Xue, was 
the strongly professional quality of the nuclear program. Lewis and 
Xue argue that despite its various uniquely Chinese characteristics, 
overall the Chinese nuclear weapons project faithfully refl ected the 
general formula for all successful defense R&D projects the world 
over: “clear command channels; stability; limited reporting require-
ments; small, high-quality staffs; communications with users; and 
prototyping and testing.”  48   It was primarily thanks to this highly pro-
fessional organizational setup that the nuclear weapons project ended 
up beating its initial target completion date of 1967 by three whole 
years.  49   

 The importance of the highly professional nature of China’s 
nuclear weapons work is also stressed by the political scientist Evan 
Feigenbaum.  50   In particular, Feigenbaum highlights the following 
professional characteristics of the nuclear program, which stand in 
stark contrast to the usual Maoist   governing principle of “politics in 
command”:

   Relatively fl at, non-hierarchical organizations, symbolized by regu-• 
lar “seminars” that brought scientists together with political cadres 
on an equal footing.  

  48      Ibid. , p. 233. The list is from the United States President’s Blue-Ribbon 
Commission on Defense Management,  A Formula For Action: A Report to 
the President on Defense Acquisition  (Washington, DC: GPO, 1986).  

  49     The Politburo set this date in 1959. Lewis and Xue,  China Builds the Bomb , 
p. 65. In 1958, before the Soviet aid cutoff, Mao had opined that the project 
should be fi nished in 10 years;  ibid. , p. 71.  

  50     Evan Feigenbaum,  China’s Techno-Warriors: National Security and Strategic 
Competition from the Nuclear to the Information Age  (Stanford University 
Press,  2003 ).  
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  Delegation of technical decision-making to professionalized tech-• 
nical experts, reinforced by the promotion of successful technical 
experts on to the managerial track as well.  
  Routinized interaction, information sharing, and technical standard-• 
ization across the many facets of the nuclear program, through such 
mechanisms as “project offi ces” and “research service centers.”  51      

 In short, the nuclear program’s highly professional scientifi c and tech-
nical work process was vital to the success of its nuclear weapons 
project. How, then, did this strong scientifi c-technical organization 
emerge? As noted previously, most of the industrial and scientifi c-
technical R&D efforts created by the Chinese state during this period, 
including in the area of military R&D, were ineffi cient at best and 
often total fi ascoes. To explain this contrast, Lewis and Xue direct 
our attention toward three unique supports for the professionalism 
of the nuclear program: ample resources  , the primacy of technical 
experts, and above all, the leadership of the organizational “genius” 
Nie   Rongzhen. 

  Ample resources   . The fact that the nuclear program was given 
the highest national priority is part of the reason why it performed 
 better than other scientifi c-technical projects launched by the Maoist   
regime. This was not just a matter of bigger inputs leading to bigger 
outputs. The adequate fl ow of funding, parts, materials, and other 
resources   allowed the nuclear organization to avoid many confl icts 
that were endemic to other Chinese techno-industrial projects. This 
in turn allowed the scientifi c and technical workers to build trust 
amongst each other, a key precondition for the rise of professional-
ism. In addition, the high priority received by the program allowed it 
to recruit any young science and engineering graduates that it wanted 
to draft into its efforts, including the prized Chinese graduates of 
Soviet   technical institutes.  52   The relatively high quality of human cap-
ital, as well as the sense among the members of the nuclear program 
that they were the best and the brightest, also encouraged the rise of 
professionalism. 

 However, the mere fact that an organization enjoys adequate 
resources   and talented staff does not ensure that it will develop into a 
juggernaut. Indeed, given China’s poverty and especially the extreme 

  51      Ibid. , p. 45.  
  52     Lewis and Xue,  China Builds the Bomb , pp. 236–237.  
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conditions of the “three hard years” from 1960 to 1962, it is only in 
decidedly relative terms that one can say the nuclear weapons project 
was “well-funded.” For instance, the nuclear program’s uranium min-
ers were reduced to supplementing their rations with wild herbs and 
bark, while those constructing the Lop Nur nuclear test   site staved off 
starvation by eating elm leaves.  53   And the elite scientifi c and technical 
workers fared little better. Many individuals and organizations have 
crumbled under much less resource pressure than that. How were 
they able to stay motivated   through all the hard times? 

  Primacy of the “experts.”     Many authors have noted Chinese scien-
tifi c and technical workers’ extraordinarily high level of motivation   to 
succeed on this project even in the face of numerous technical setbacks 
and great personal privations. As noted above, part of the explanation 
for their strong and persistent motivation   can be found in their sense 
of nationalism  . However, Lewis and Xue note that “the lure of science 
and engineering as much as nationalism   set the mind-set of those who 
met the nuclear challenge.”  54   These professional motivations   were at 
least as central to their success, because although nationalism   may 
provide a substantial  amount  of motivation  , the key is to channel 
that motivation   in a  productive  direction, as the misspent national-
ist and ideological energies of the Great Leap Forward   and Cultural 
Revolution   periods so clearly demonstrate. 

 Thus, the nuclear weapons project worked as well as it did because 
the scientifi c and technical workers’ national identity   became fused 
together with their professional identity. This fusion was made pos-
sible by the victory inside the program of professionalized “experts” 
over ideological “reds.”  55     For instance, in 1960 the Northwest Nuclear 
Weapons Research and Design Academy   (the “Ninth Academy”) 
overtly decided not only to hire many scientists and engineers who 
were not Party members, but also to give them “authority commen-
surate with the posts they hold. The administrative departments 
should not interfere with their affairs,” as the powerful Party cadre 
and engineer Wu Jilin   put it at the time.  56   Thus, in this rare corner of 
Maoist   China, scientifi c and technical workers achieved power over 

  53      Ibid. , pp. 86, 178–179.      54      Ibid. , p. 4.  
  55     On the “red versus expert” debate see Roderick MacFarquhar,  The Origins 

of the Cultural Revolution , Vol. 3 (Oxford and New York: Oxford University 
Press and Columbia University Press,  1997 ), ch. 5.  

  56     Lewis and Xue,  China Builds the Bomb , p. 151.  
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their own work process, a key element of the defi nition of profes-
sionalism. Certainly this achievement was never irreversible, and in 
fact it was reversed by the Cultural Revolution  , during which even 
Wu   Jilin himself was “persecuted and died.”  57   But as long as the pro-
gram was able to cling to its strong norms of professionalism, despite 
many hardships the scientifi c and technical workers remained highly 
motivated   and therefore able to march forward. As Lewis and Xue 
write, the workers’ “commitment grew principally from within the 
program; it was not simply imposed.”  58   

  An organizational genius.  The temporary triumph of the “experts” 
over the “reds”   inside the nuclear program was the supreme accom-
plishment of the man whom Lewis and Xue dub a genuine organiza-
tional “genius,” the PLA   Marshal Nie   Rongzhen. Nie was the main 
overseer of the Chinese strategic weapons estate during much of its 
formative period. Since geniuses are not very common, China must 
count itself as extremely lucky that it had one in such a key position 
at that crucial time for its nuclear ambitions  . 

 Nie   was not a scientist, but he instinctively understood that scien-
tifi c and technical workers required facilitative, respectful leadership 
rather than the authoritarian command posture he tended to adopt 
vis-à-vis military conscripts. At fi rst Nie  ’s respect for the profession-
alism of his scientifi c and technical workers was simply a function of 
his pragmatic task-orientation. He described his role in the follow-
ing terms: “As a manager, I am a servant. I’m willing to serve the 
experts and their work.”  59   But gradually, and in particular as a result 
of the severe problems the nuclear program suffered during Mao  ’s 
Anti-Rightist Campaign   and Great Leap Forward  , Nie   began to rec-
ognize that respect for scientifi c and technical professionalism was an 
important norm that needed explicit codifi cation. 

 In his memoirs, Nie   recounts that in the winter of 1960, as the 
storms of the Great Leap Forward   began to abate, he organized a team 
to fi nd out his scientifi c and technical workers’ main frustrations in 
the workplace. One particularly acute problem turned out to be that 
pressures from middle-rank Party cadres were causing them to spend 
“fewer than half of their six working days each week on research, 

  57      Ibid. , p. 250.      58      Ibid. , p. 231.  
  59     Chen Hong, ed.,  Nie Rongzhen’s Scientifi c and Technological Thoughts and 

Practice  (Beijing: National Defense Industry Press,  2009 ), p. 39.  
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while spending much of their time on political study or manual labor 
that had nothing to do with scientifi c research.”  60   Incensed, Nie   went 
to the State Council   and convinced it to stipulate that fi ve-sixths of 
the scientists’ working time should be spent actually doing science – 
not an easy thing for such an ideological regime to accept. 

 Emboldened by this success, Nie   pushed the State Council   to adopt 
a much more general document, the “Fourteen Articles on Scientifi c 
Work  ,” which it did in July 1961. This was a clear statement of com-
mitment to professional scientifi c norms, for instance stating that 
“natural sciences do not have a class character,” that “Party mem-
bers should respect the opinions of non-Party scientists,” and that 
“the basic task of scientifi c research organizations was to produce 
results and competent personnel in the service of socialism.”  61   The 
Fourteen Articles also shifted ideological oversight responsibilities in 
the institutes from local Party committees to committees comprised 
of scientifi c research institute insiders themselves, thus ensuring the 
practical implementation   of the norms of scientifi c and technical pro-
fessionalism. Deng Xiaoping  , a close ally of Nie  ’s who later became 
China’s supreme leader, labeled the Fourteen Articles nothing less 
than a “constitution for science.”  62   

 Nie   comments in his memoirs on the effects of this codifi cation 
of scientifi c and technical professionalism on his workers’ motiv-
ation  : “In short, the scientists now showed a much stronger sense of 
being masters of the country. As an eyewitness, I was deeply touched 
by their reaction. The relations between our Party   and intellectuals 
improved as never before.”  63   In other words, Nie   found that respect-
ing professionalism did not merely channel the scientifi c and technical 
workers’ nationalism   in a productive direction, but also stimulated 
their nationalist motivation   even more. 

 The strongly professional culture of the nuclear program was indis-
pensable to its success, and Nie   can take credit for recognizing the 
value of that culture and protecting it as much as he could. But could 
one not surmise that in light of the top political leadership’s desire   

  60     Nie Rongzhen,  Inside the Red Star: The Memoirs of Nie Rongzhen  (Beijing: 
New World Press,  1988 ), p. 714.  

  61      Ibid. , pp. 718–720.  
  62      Ibid. , p. 717. On the importance of the Fourteen Articles see also 

Feigenbaum,  China’s Techno-Warriors , pp. 47–48.  
  63     Nie,  Inside the Red Star , p. 723.  
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for the bomb, it was virtually inevitable that such a talented manager 
would end up being placed in such a key position? In other words, 
should we really be surprised that the regime found Nie to lead the 
Chinese nuclear weapons project to its ultimate success? 

 In fact, however, there was nothing inevitable about Nie  ’s ascension 
to the leadership of the nuclear program. In mid 1955, after the top 
political leadership had taken the strategic decision to go for the bomb  , 
it picked a trio of leaders – Nie  , Chen Yun  , and Bo Yibo   – to man-
age the effort. At that time, Nie  ’s main reputation was as a successful 
battlefi eld commander, while Bo Yibo   was seen as the true “managerial 
talent.”  64   Then, in 1956, Deng   Xiaoping offered Nie   the plum position 
of mayor of Beijing. But Nie   turned the job down because he felt com-
mitted to seeing the nuclear weapons project through.  65   Bo   and Chen   
subsequently left the nuclear weapons project for different respective 
reasons. Thus it was by simple process of elimination that Nie   was able 
to assume complete day-to-day control starting in late 1958.  66   

 If it was by chance that Nie   got his crucial role, it took all of his 
considerable political skill to hang on to it. Although Nie   was totally 
committed to his nuclear mission, Mao   was totally committed to no 
man. In 1962 – still two years before the fi rst bomb test   – Mao   sud-
denly tried to hand Nie  ’s nuclear project over to PLA   Chief of Staff 
Luo Ruiqing  . But the regime’s number two, Liu Shaoqi  , short-circuited 
this initiative by creating a new Fifteen-Member Special Commission 
to oversee the nuclear program, headed by Premier Zhou   Enlai – who 
then anointed Nie   as his de facto deputy.  67   This maneuver gave Nie   
two more years at the helm. Yet Mao   and Luo   did not give up, and in 
November 1964, mere weeks after Nie  ’s organization had produced 
the dramatic success of the fi rst nuclear test  , Mao   did push Nie   aside 
and handed the management responsibility over to Luo  .  68   Nie   made 
a dramatic comeback to head the nuclear program in mid 1966, after 

  64     Lewis and Xue,  China Builds the Bomb , p. 47.  
  65      Ibid. , p. 50.      66      Ibid. , pp. 53–54.  
  67     Liang,  Stories Behind China’s First Atomic Bomb , p. 186. Lewis and Xue 

give the credit for the creation of this commission to Zhou Enlai  . Lewis and 
Xue,  China Builds the Bomb , pp. 129–134. See also Benjamin C. Ostrov, 
 Conquering Resources: The Growth and Decline of the PLA’s Science and 
Technology Commission for National Defense  (Armonk: M. E. Sharpe, 
 1991 ), esp. ch. 3.  

  68     Lewis and Xue,  China’s Strategic Seapower , p. 81.  
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Luo   became one of the fi rst victims of the Cultural Revolution  ; but by 
April 1968 the political winds had whipped around again and it was 
Nie  ’s turn to be purged.  69   

 In sum, Nie  ’s eventful career shows that there was nothing foreor-
dained about his major contribution to China’s nuclear development. 
To keep his perch atop the nuclear project, Nie   did not just have to be 
a good manager; he also had to be so personally committed to it that 
he was willing to pass up tempting offers to run other projects, and he 
had to be so good at court politics that he was able to fend off power 
grabs by people with greater political standing than he.   History could 
have turned out very differently.  

  Leadership self-restraint 

 Lewis and Xue’s third key variable for explaining the success of the 
Chinese nuclear weapons project is the self-restraint of the top political 
leadership. The leadership’s ability to resist the temptation to intervene 
directly in such matters as personnel and technical decision-making 
was a key permissive condition for the development of Nie  ’s strong 
nuclear organization. Striking the right balance between wholehearted 
support and standing back is not easy, but in the Chinese case it some-
how happened. As Lewis and Xue put it, “The distancing of politics 
from direct programmatic decisions seems to increase the polity’s oper-
ational punch. In China at least … much of what passed as decision 
making involved the bureaucratic   mustering of political and economic 
backing, the fending off of political opposition, and the ensuring of 
limited guarantees of noninterference during moments of upheaval.”  70   

 How was this delicate balance of support without undue interfer-
ence accomplished? Lewis and Xue sometimes imply that Mao   wisely 
realized how important it was in this case not to meddle. But as noted 
above, Mao   meddled a great deal: booting Nie   out in 1964, bring-
ing him back in 1966, then booting him out again in 1968. And he 
already had nearly booted Nie   out in 1962. Mao  ’s cavalier attitude 
toward Nie   is not surprising, since as Lewis and Xue write, he “lit-
tle understood the centrality of Nie  ’s achievement in mobilizing and 
organizing committed and talented participants.”  71   

  69      Ibid. , pp. 83–84.  
  70     Lewis and Xue,  China Builds the Bomb , p. 231.      71      Ibid. , p. 236.  
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 Moreover, Mao  ’s meddling was not just confi ned to the question of 
the selection of the program’s top management. As noted earlier, in 
the late 1950s he was quite willing to cause a complete reorientation 
of the nuclear program from its original dependence on Soviet   advi-
sors to a purely indigenous effort. Moreover, his 1957 Anti-Rightist 
Campaign   against intellectuals and his 1958 Great Leap Forward   call 
for bottom-up innovation were singularly unhelpful to the nuclear 
program. Indeed, in January 1958 he even singled out the nuclear 
program for abuse, arguing that its progress “was being thwarted 
by experts and technocrats.”  72   It was only after this statement had 
ignited several months of turmoil inside the nuclear weapons pro-
ject, and had led (for instance) to over 290 accidents at the Lanzhou 
gaseous diffusion enrichment plant construction site, that Mao   – 
ambiguously – backtracked, using a cryptic slogan that was usually 
interpreted as an encouragement of bottom-up innovation but in this 
case was interpreted as a discouragement of it.  73   It was not until late 
1959 that the unrest inside the program fi nally abated.  74   

 There are other examples of Mao  ’s large-scale vision leading to 
problems for the nuclear program. I previously mentioned Mao  ’s 
“Third Line  ” policy of moving important industrial installations far 
into the western hinterlands, which began in 1964 and continued 
for over a decade. This was another major diversion for the nuclear 
program, as well as a gargantuan waste of the program’s talent and 
resources  .  75   

 Even more disruptive was Mao  ’s Cultural Revolution  , which began 
in 1966. The Cultural Revolution caused a destructive assault on the 
orderly professionalism   of the nuclear estate that resulted in chaos 
and even numerous fatalities.  76   Moreover, the damage the Cultural 
Revolution did to the nuclear estate was not simply a case of unin-
tended consequences. In early 1967, Mao   instigated his youthful Red 
Guards to launch a direct attack on Nie  ’s nuclear program, the ultim-
ate bastion of the hated “experts.”    77   Mao  ’s most dramatic act in this 
struggle was to personally incite his nephew, Mao Yuanxin  , to travel 

  72     Lewis and Xue,  China’s Strategic Seapower , p. 2.  
  73     Lewis and Xue,  China Builds the Bomb , p. 118.      74      Ibid. , pp. 118–119.  
  75     Lewis and Xue,  China’s Strategic Seapower , pp. 88–95.  
  76      Ibid. , p. 41.  
  77     Information in this paragraph from Lewis and Xue,  China Builds the Bomb , 

pp. 203–206.  

D7B C 8 C7 3 3 34 7 3D :DD C,  53 4B 697 B9 5 B7 D7B C :DD C, 6  B9  . 1  
/ 3676 8B :DD C,  53 4B 697 B9 5 B7 .3 4B 697 2 7BC D 03 15D 3D , , C 4 75D D D:7 .3 4B 697 . B7

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9781139049429.005
https://www.cambridge.org/core


Explaining China’s nuclear success 145

out west and take over the Lop Nur   army base and nuclear test   site 
in advance of the country’s fi rst thermonuclear   bomb test  . Because of 
close school ties and the general radicalism of the youth in this period, 
many of the lower-ranking scientists and technicians at the base began 
to support Mao Yuanxin   and his band of fanatics. Fearing the worst, 
Nie   rushed to the scene to command the response to the rebels, vio-
lently subduing them when they tried to storm the base. The situation 
remained tense and the test   preparations stalled. Further violent and 
even deadly clashes broke out at several nuclear institutes in Beijing.  78   
The test   did eventually take place and was a success, but even so, 
having crossed Mao  ’s Central Cultural Revolution Group  , Nie  ’s days 
atop the strategic weapons estate were numbered, and the following 
year he was ousted from his nuclear duties. 

 In short, the notion that Mao   wisely refrained from intervening 
because he knew that it would damage the progress of the nuclear 
weapons project is simply untenable. But still, one might ask, why 
was Mao   relatively sedate between 1960 and 1964, which not coinci-
dentally were also the nuclear weapons project’s key years of achieve-
ment? (In 1960, the question of how to produce the fi ssile material 
was resolved in favor of gaseous diffusion   uranium enrichment; by 
May 1964, the fi rst U-235 bomb core had been machined, and by 
October 1964 it had been detonated.) Was Mao at least wise enough 
to wait for the fi rst bomb to be tested   before he returned to his normal 
political machinations? 

 That case is hard to sustain. Recall Mao  ’s 1962 near-fi ring of Nie  , 
which was reversed by an artful riposte by Liu Shaoqi   and Zhou   Enlai. 
Moreover, that incident was part of a larger pattern. As Lewis and 
Xue put it, “When the political struggle muddied Nie  ’s authority and 
weakened his chain of command, the program suffered, but on bal-
ance the Politburo   knew that undermining Nie   would be tantamount 
to sabotaging the program itself. Time and again Premier Zhou   Enlai 
reaffi rmed Nie  ’s charge and strengthened his position.”  79   

 So it was the Politburo   that protected the nuclear program from 
serious harm during its most fruitful years of achievement. But what 

  78     Lewis and Xue,  China’s Strategic Seapower , pp. 146–149; Harlan W. Jencks, 
“The Chinese ‘Military–Industrial Complex’ and Defense Modernization,” 
 Asian Survey  Vol. 20, No. 10 (October  1980 ), p. 983.  

  79     Lewis and Xue,  China Builds the Bomb , p. 233.  
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was this thing, the “Politburo,” that according to Lewis and Xue 
“knew” that it was not wise to undermine Nie  ? Was not the Politburo 
just another word for “Mao  ’s minions”? Or did it have some actor-
hood of its own?    

  Self-restraint or institutional constraint? 

 These questions suggest that to better understand the fate of the 
nuclear weapons project, we need to look more broadly at the insti-
tutionalization   of the Chinese party-state  . In particular, the two-step 
theory that I introduced in  Chapter 2  would suggest that Mao  ’s some-
time “self”-restraint vis-à-vis the nuclear program may have actually 
been due to institutional constraints. Was it? 

 It is easy to fall into the trap of assuming that after taking power 
in 1949, Mao   quickly achieved supreme personal power and there-
after could run China as he pleased.  80   In that case, there could have 
been no institutional constraint to hold him back, and his relatively 
hands-off policy toward the nuclear weapons project from 1960 to 
1964 would have to be attributed to his wise, if temporary, recogni-
tion of the requirements for proper management in this domain. On 
the other hand, some China scholars have put forth the almost polar 
opposite argument that post-1949 China quickly became a modern   
Weberian  -type state in which major policy initiatives – even the revo-
lutionary Great Leap Forward   – were determined not by Mao  ’s  diktat  
but by “bureaucratic politics  .”  81   From that perspective, institutional 
constraints loom very large. 

 In fact, a middle position between these two extremes seems 
much more justifi able. On the one hand, Mao   certainly held the high 
ground in Chinese politics, but on the other hand, he also perceived 
that his power was gradually slipping away in the face of the strongly 
Weberian legal-rationalizing   tendencies of his party-state’s   mush-
rooming bureaucratic   apparatus. As noted by Michael Y. M. Kau 
and John K. Leung, already by the mid 1950s Mao  ’s “deepest and 

  80     See, e.g., Frederick C. Teiwes, “The Chinese State during the Maoist Era,” 
in David Shambaugh, ed.,  The Modern Chinese State  (Cambridge University 
Press,  2000 ), pp. 105–160.  

  81     David Bachman,  Bureaucracy, Economy and Leadership in China: The 
Institutional Origins of the Great Leap Forward  (Cambridge University 
Press,  2006 ).  
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most imminent concern” was that the Soviet  -style socialism that the 
Chinese Communist Party (CCP  ) had relied on for its fi rst Five-Year 
Plan was merely “a ‘new’ form of capitalism, namely, control and 
manipulation of the means of production by a bureaucratic   elite oper-
ating under the guise of socialism.”  82   In short, Mao   viewed creeping 
“bureaucratism  ” as the single greatest threat to him and to his revo-
lutionary political project.  83   

 Many China scholars in the West   have also converged on the inter-
pretation of Chinese political history during this period as an implicit 
tug-of-war between, on the one hand, Mao   the peerless top leader, 
and on the other hand, a party-state   that was suffi ciently institution-
alized   to at least intermittently stand as an  impersonal  rival to his 
 personal  exercise of power. As Eddy U has concisely summarized this 
perspective in the China literature:

  The CCP   started to bureaucratize   state and society after taking power, 
but the mass campaigns sponsored by the state, especially the Great Leap 
Forward   and the Cultural Revolution  , interrupted the bureaucratization  . 
From this perspective, Chairman Mao  , who initiated both the Great Leap 
Forward and the Cultural Revolution, was the archenemy of bureaucrat-
ization  , and President Liu Shaoqi  , who was put in charge after the Leap 
famine and hounded to death during the Cultural Revolution, was a bur-
eaucrat   par excellence. The fl uctuation of bureaucratization   within state 
and society is seen as a refl ection of these men’s competing leadership 
statuses.  84    

  82     Michael Y. M. Kau and John K. Leung, “Introduction to Volume II,” in Kau 
and Leung, eds.,  The Writings of Mao Zedong 1949–1976 , Vol. 2:  January 
1956–December 1957  (Armonk: M. E. Sharpe,  1992 ), p. xxvi.  

  83     And shortly thereafter, Mao began explicitly calling Soviet-style socialism 
“bureaucratic capitalism.”  Ibid. , p. xxvi.  

  84     Eddy U,  Disorganizing China: Counter-Bureaucracy and the Decline of 
Socialism  (Stanford University Press,  2007 ), pp. 6–7. See also Hong Yung 
Lee,  From Revolutionary Cadres to Party Technocrats in Socialist China  
(Berkeley: University of California Press, 1990); and Roderick MacFarquhar 
and Michael Schoenhals,  Mao’s Last Revolution  (Cambridge, MA: Harvard 
University Press,  2006 ), e.g. p. 11. U departs from this mainstream view, 
contending that not just Mao but the CCP   as a whole, following Leninist 
principles, instituted a “counter-bureaucracy” whose logic was quite distant 
from Weber’s legal-rational ideal-type. But U himself admits that “Maoism 
is even more irrational or counter-bureaucratic than Leninism” (p. 26), and 
his historical narrative clearly indicates a struggle between CCP Weberian 
legal-rationalizing   tendencies and Maoist opposition to these; see, e.g., his 
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 If we adopt this moderate position in the historiography of  modern 
China, many questions about China’s nuclear program are clari-
fi ed. Indeed, the vicissitudes of the nuclear program that have been 
described in this chapter actually correlate very closely with the 
broader fl uctuations in the political fortunes of Mao   vs. the party-
state. The overall pattern is clear: when Mao   was down and the 
party-state   was up, the nuclear program progressed nicely; but when 
Mao   was up and the party-state was down, the nuclear program ran 
into diffi culties. This pattern closely mirrors the expectations of the 
general theory of nuclear weapons project effi ciency   that I outlined 
in  Chapter 2 . 

  1949–1956 : China builds its new party-state   on the Soviet   model 
of “bureaucratic   communism  .” At the top, Mao   is the most powerful 
man in the Politburo  ’s Central Secretariat, but the Central Secretariat’s 
decision-making is collective. Mao   is not all-powerful.  85   Within the 
state, soon enough Weberian   institutionalizing tendencies become 
apparent. For instance, in 1956 Luo Ruiqing   refuses to allow Mao   to 
swim in the Yangtze without “approval from the central leadership.”  86   
The nuclear program is launched in 1955, a propitious time for start-
ing off on the right foot. 

  1956–1958 : Mao   starts to bid for more personal control. The 
Central Secretariat is downgraded, and the smaller Politburo 
Standing Committee (PSC  ) is revived  .  87   The PSC   endorses Mao  ’s 
“First Leap Forward  ” in 1956, but within months – perhaps taking 
advantage of Mao  ’s ill health – it abandons this policy of “impetuous 

discussion of the evolution of the criminal justice system on pp. 121–122. 
Moreover, U’s case for the “counter-bureaucratic” tendencies of the CCP 
without Mao rests on an implicit counterfactual of how the CCP would 
have evolved in Mao’s absence. Yet in fact, when Mao did depart from the 
scene, the CCP   was taken over by people like Deng Xiaoping, whom Mao 
had also “hounded” during the Cultural Revolution, and who  did  display 
strongly Weberian legal-rationalizing tendencies. On the strong Weberian 
legal-rationalizing push in the post-Mao period, see Harry Harding,  China’s 
Second Revolution: Reform after Mao  (Washington, DC: The Brookings 
Institution Press,  1987 ), esp. p. 184.  

  85     See, e.g., MacFarquhar and Schoenhals,  Mao’s Last Revolution , p. 9; Lewis 
and Xue,  Imagined Enemies , p. 80.  

  86     Lewis and Xue,  Imagined Enemies , p. 84.  
  87     MacFarquhar and Schoenhals,  Mao’s Last Revolution , p. 10; Lewis and 

Xue,  Imagined Enemies , pp. 80–81.  
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adventurism.”  88   Mao   responds by launching an ultimately “success-
ful one-man campaign for reversing the negative verdict passed by 
the Party   Centre” on the First Leap Forward  .  89   By January 1958 the 
PSC   has been cowed into submission and accepts Mao  ’s theory of 
“rash advance,” clearing the way for the implementation   of Mao  ’s 
much more ambitious “Great Leap Forward  .”  90   Still, at the top at 
least the form of collective decision-making remains, and in the bur-
eaucracy   overall, Weberian legal-rationalizing tendencies   remain 
apparent. The continuing rise of bureaucratic   rationality and pro-
fessionalism   is most striking in the People’s Liberation Army (PLA  ), 
the home base of the emerging head of the nuclear program, Marshal 
Nie   Rongzhen.  91   

  1958–1960 : Mao  ’s Great Leap Forward   represents China’s 
fi rst major departure from the Soviet   “bureaucratic   communism  ” 
model of industrialization, and it is a devastating failure. In 1959 
Defense Minister Marshal Peng Dehuai   directly challenges Mao  ’s 
policies at the Lushan Conference.  92   But Mao   defeats Peng  ’s chal-
lenge, purges him and his suspected accomplices, and then for-
mally elevates himself above the PSC  , inaugurating his fi rst brief 
period of straightforward personalist rule.  93   As previously noted, 
this period of Maoist   supremacy also leads to serious turbulence in 
the nuclear program, much of it set off by Mao  ’s own utterances. 
However, Nie   is able to shield his scientifi c and technical workers 

  88     Michael Schoenhals,  Saltationist Socialism: Mao Zedong and the Great 
Leap Forward, 1958 , Skrifter utgivna av Föreningen för Orientaliska 
Studier, no. 19 (University of Stockholm,  1987 ), p. 5.  

  89      Ibid. , p. 5.  
  90      Ibid. , p. 22.  
  91     On the strongly legal-rationalizing tendencies of the PLA from 1949 to 

1966, see Nan Li, “Bureaucratic Behavior, Praetorian Behavior, and Civil-
Military Relations: Deng Xiaoping’s China (1978–1989) and Mikhail 
Gorbachev’s Soviet Union (1985–1991),” Ph.D. Dissertation, Johns Hopkins 
University,  1994 , esp. pp. 46–53. On the subordination of “reds” to 
“experts” during this period, see also You Ji, “Sorting Out the Myths about 
Political Commissars,” in Nan Li, ed.,  Chinese Civil–Military Relations: 
The Transformation of the People’s Liberation Army  (Abingdon: Routledge, 
 2006 ), pp. 89–116.  

  92     Lewis and Xue,  China’s Strategic Seapower , p. 8. The Lushan confrontation 
and its results are much more fully spelled out in Shiping Zheng,  Party vs. 
State in Post-1949 China: The Institutional Dilemma  (Cambridge University 
Press,  1997 ), pp. 121–125.  

  93     Lewis and Xue,  China’s Strategic Seapower , p. 83.  
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somewhat by nestling them ever more deeply in the bosom of the 
relatively well-institutionalized   PLA  .  94   

  1960–1964 : as the disaster of Mao  ’s Great Leap Forward   can no 
longer be ignored, the PSC   is restored and Mao  , in his own words, is 
“placed on a shelf.”  95   With Mao   weakened, the Weberian institution-
alization   of the party-state begins to make progress again. The regime 
number two and ultimate Party   organization man Liu Shaoqi   works 
with Zhou   Enlai to “promote cadres with special expertise to the 
leading posts.”  96   It is in this general context, with Mao  ’s power at its 
lowest ebb, that the nuclear weapons project enjoys its most dramatic 
bout of technical progress. 

  1964–1966 : Mao  , “coming out of semiretirement,” launches 
the slogan “Never Forget Class Struggle!”  97   The party-state   has to 
make room for him again. We return to the 1956–1958 pattern of an 
unsettled power rivalry between Mao   and the party-state  , but now 
with more bad blood. In 1964 an open clash develops between Mao   
and Liu Shaoqi  , the principal representative of the party-state, who 
even dares to interrupt the Chairman’s speech to the Central Work 
Conference. Mao   demands an apology for this crime of  lèse majesté , 
but Liu   refuses.  98   Deeply incensed, Mao   begins plotting the Cultural 
Revolution   as a way of unseating his rival and destroying the bureau-
cratic   party-state that Liu   represents.  99   But until Mao  ’s plotting bears 
fruit, the preexisting trend of consolidation of the Chinese party-state 
  continues, and during this period the nuclear weapons project also 
continues to make progress. 

  94     After getting rid of Peng   in 1959, Mao placed Marshal Lin Biao   in the 
position of Defense Minister, and Lin dutifully began to revive Mao’s 
romantic “men over weapons” doctrines. However, as Nan Li shows, Lin’s 
Maoism was mostly on the level of rhetoric. In practice, Lin continued Peng’s 
encouragement of the PLA’s Weberian legal-rationalizing momentum until 
Mao’s rise to untrammeled personal power in the Cultural Revolution forced 
his hand. See Li, “Bureaucratic Behavior, Praetorian Behavior, and Civil-
Military Relations,” esp. p. 52 n. 21. For an insightful take on the two-faced 
Lin, see Wenqian Gao,  Zhou Enlai: The Last Perfect Revolutionary , trans. 
Peter Land and Lawrence R. Sullivan (New York: PublicAffairs,  2007 ), 
pp. 186–189.  

  95     Lewis and Xue,  China’s Strategic Seapower , p. 45.  
  96     Lee,  From Revolutionary Cadres to Party Technocrats , p. 64.  
  97      Ibid. , p. 64.  
  98     Gao,  Zhou Enlai , pp. 101–103.  
  99     Lewis and Xue,  China’s Strategic Seapower , p. 85.  
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  1966–1976 :  100   Mao   launches the Cultural Revolution   and quickly 
defeats Liu. With Mao  ’s triumph over the party-state machine  , “per-
sonal politics [is] in command.”  101   Mao   is elevated to god-like sta-
tus, the only seemingly untouchable man amidst the growing social 
chaos. Bands of extremist Red Guards become a force to be reckoned 
with in all nooks and crannies of Chinese life, including the PLA   and 
the nuclear program.  102   In this period the nuclear and other strategic 
weapons projects lose almost all of their prior momentum. 

 Recall the key question that led me to try to place the nuclear story 
in the broader context of Chinese political history: why was Mao   
relatively sedate during the best period for the nuclear weapons pro-
ject, 1960–1964? The answer to this puzzle lies in the fact that 1960–
1964 was the period when Mao   was least powerful in relation to the 
institutions of the party-state  . Thus, Mao   was relatively sedate during 
that period because he faced atypically high constraints, and it was 
indeed the Politburo, not Mao  , that wisely refused to meddle in Nie  ’s 
fi nely tuned organization. 

 In sum, the key permissive condition for the Chinese nuclear 
weapons project’s effi ciency   was not Mao  ’s self-restraint, but rather 
the institutional constraints that sometimes were able to keep him 
from meddling. The existence of these moderately Weberian legal-
rationalizing   party-state institutions did not directly cause the nuclear 
weapons project’s high level of effi ciency  ; Nie   Rongzhen and the sci-
entifi c and technical workers under his command did. But without 
the relative autonomy that these institutions intermittently provided 
Nie  ’s nuclear program from Mao   and his anti-bureaucratic  , anti-
 professional   impulses, the nuclear weapons project would have run 
much less effi ciently.   

 Perhaps it is necessary to reiterate here that it is not my view that 
Mao   was only a negative infl uence on the course of the nuclear weap-
ons project. After all, as I noted previously, more than anyone else 
it was Mao   who really pushed for the bomb and who was willing 

  100     The Cultural Revolution was offi cially declared over in 1969, but it lasted de 
facto until Mao’s death in 1976. See MacFarquhar and Schoenhals,  Mao’s 
Last Revolution , p. 1.  

  101     Lewis and Xue,  Imagined Enemies , p. 85.  
  102     On the dramatic reversal of the legal-rationalizing momentum of the PLA after 

1966 see Li, “Bureaucratic Behavior, Praetorian Behavior, and Civil-Military 
Relations,” pp. 53–62.  
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to sacrifi ce practically all other state objectives to provide the bomb 
project with the necessary resources  . By contrast, in 1961 some 
powerful members of the Politburo  , apparently backed discreetly by 
Liu Shaoqi  , made a push to “discontinue or delay” the nuclear weap-
ons project in light of the devastation of the Great Leap Forward   and 
the cutoff of Soviet   aid.  103   Clearly the project could not have thrived 
without Mao  ’s complete support for the bomb. But it also could not 
have thrived if Mao   had been as all-powerful in 1961 as he was by 
1966. The nuclear program was Mao  ’s baby, but Mao   had a ten-
dency to eat his young.   

  The importance of effi ciency: a comparison 
of China’s nuclear weapons project with 
its nuclear submarine project  

   At this point one might ask, even if the variables of strong political 
will, professional   nuclear program organization, and Weberian   legal-
rationalizing macro-level institutions were “important” sources of 
China’s high level of nuclear weapons project effi ciency  , what are the 
real stakes at issue here? Might it be that these variables are merely 
important for explaining the precise date of China’s arrival at nuclear 
weapon state   status – and in the broad sweep of history, should we 
really care that much if China had ended up taking a few extra years 
to get the bomb? 

 In fact, in the Chinese case even a difference of two or three years 
could have mattered a great deal. Although China’s nuclear weapons 
project was stunningly successful, that success should not blind us to 
the fact that if China’s nuclear weapons project had been only slightly 
less effi cient  , Mao   might never have gotten his bomb. Obviously this 
is a bold counterfactual claim, and counterfactuals are very tricky 
business.  104   Nevertheless, there is a way to make this point while 
going beyond mere guesswork, and that is to compare the nuclear 
bomb story with the much less successful case of China’s nuclear 
submarine-launched ballistic missile (SLBM  ) project. Indeed, it is 
remarkable that previous scholars have not exploited the tremendous 
comparative leverage on the nuclear bomb story told in  China Builds 

  103     Lewis and Xue,  China Builds the Bomb , p. 129.  
  104     On the art of counterfactual historical analysis, see Lebow,  Forbidden Fruit .  
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the Bomb  by comparing it with the SLBM   story told in Lewis and 
Xue’s  China’s Strategic Seapower . 

 The two projects had much in common. They were easily the two 
most ambitious and complicated technical tasks attempted by the 
young Chinese Communist state. They began at roughly the same 
time: 1955 in the case of the bomb project, and 1956 (though formally 
1958) in the case of the submarine   project.  105   They were at the top of 
the regime’s weapons procurement priority list: developing the bomb 
(including land-based missiles  ) was priority number one, while the 
SLBM   was priority number two.  106   Moreover, the two projects were 
conducted by the same set of strategic weapons organizations under 
the watchful eye of the same organizational genius, Nie   Rongzhen. 
Yet the SLBM   project did not run nearly as well as the bomb project. 
Why not? 

 Part of the answer is that it was only priority number two, and in 
the “three hard years” following the disastrous Great Leap Forward  , 
the regime was so drained of resources   that it could barely continue 
to fund even priority number one, the bomb project. As a result, the 
SLBM   project basically stalled between November 1962 and March 
1965.  107   But this slowdown of a little over two years cannot explain 
why, after its restart in March 1965, the project ended up missing its 
new target completion date of 1973. In fact the SLBM  ’s fi rst modestly 
successful test   occurred only in 1982, and China cannot really be 
said to have had an SLBM   until 1988. Thus, in contrast to the bomb 
project, which was completed  three years early , the SLBM   project was 
completed  15 years late .  108   

 The huge delay experienced by the SLBM   project was due in large 
measure to the fact that it had not been completed by the time Mao   
launched the Cultural Revolution   in 1966. As a result, the still-
 unproven SLBM   project was fully exposed to Mao  ’s anti-bureaucracy   

  105     Lewis and Xue,  China’s Strategic Seapower , p. 5.  
  106     As Mao put it in 1959, “We will have to build nuclear submarines even if it 

takes us 10,000 years!”  Ibid. , p. 18.  
  107      Ibid. , p. 29–32.  
  108     The land-based long-range missile project   was beset by similar delays. For 

instance the 12,000 km DF-5 – which put the continental United States 
within range – was originally slated for deployment by 1972, but ended up 
becoming fully operational only in 1981. Lewis and Hua, “China’s Ballistic 
Missile Programs,” pp. 18–19.  
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tactics: his prioritizing of ideological over technical criteria, his con-
stant reshuffl ing of organizational charts and personnel, his sowing 
of divisions and even violence within the technical staff, and his phys-
ical dislocation of facilities from the coast to the interior, as well as his 
encouragement of general economic and societal breakdown. Mao’s 
total rout of the party-state during this period had predictably dis-
astrous effects on the SLBM project’s technical progress. As just one 
example of the decline in SLBM project standards during those years, 
when preparing a prototype submarine-launched JL-1 missile for a 
test in 1980, engineers found a shoelace crammed into a space close to 
the engine’s igniter valve. Although by then the engineers had become 
quite accustomed to shoddy workmanship, even they were horrifi ed 
by that discovery.  109   

 The SLBM   case shows that if the initial nuclear weapons project had 
been only  slightly  less well-organized than it was, and therefore not 
completed prior to the Cultural Revolution, the chaos of that period   
could have ended up preventing Mao   from ever achieving his much-
cherished nuclear deterrent. With this plausible, minimal rewrite of 
history, we fi nd a big potential shift in the ultimate historical out-
come. Again, recall that the initial plan had been to fi nish the bomb 
project by 1967, which turned out to be a year after the start of the 
Cultural Revolution. Thus, the fact that Nie  ’s organizational genius 
brought in China’s nuclear weapons project  ahead  of schedule prob-
ably saved it from the SLBM   project’s fate. One of the former lead-
ers of China’s nuclear weapons project, Liu Xiyao  , concurs with this 
judgment: “Only later did I understand that time was so precious. If 
we had not exploded the fi rst atomic bomb in 1964 and succeeded in 
understanding the principles of building a hydrogen   bomb by the end 
of 1965, we would have had to face the Cultural Revolution  , and if so, 
it is very hard to imagine when China would have had the bomb.”  110   

 Indeed, it is possible to imagine that if Nie  ’s nuclear weapons project 
had been only slightly less effi cient  , then not only would China still 
have been a non-nuclear weapons state by the time of Mao  ’s death, 
but the continuing technical diffi culties after two decades of effort 
could have led Mao  ’s successors to defi nitively abandon his nuclear 

  109     Lewis and Xue,  China’s Strategic Seapower , p. 185.  
  110     Liu Xiyao,  Climb Mountains and Go through Fog: Liu Xiyao’s Memoirs  

(Wuhan University Press,  2006 ), p. 143.  
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weapons ambitions  . After all, a major part of the reason why they 
decided to reinvest in the SLBM   project after Mao  ’s death in 1976 
was that the successful bomb project had already proven to them that 
China was capable of great nuclear achievements  .  111    

  Conclusion  

 The fundamental diffi culty China had to face in its attempt to join the 
nuclear weapon state   club was not economic or technical, but man-
agerial  : how to bring together a large number of scientists, engineers, 
and other skilled workers; how to instill in them the proper motiv-
ation  ; how to choose the right people to carry out each of thousands 
of specifi c tasks; and how to coordinate their efforts so that every-
thing would ultimately come together in one complex, intricate, and 
fl awless machine. China passed this test with fl ying colors, but my 
analysis of the case has also demonstrated that the possibility of dis-
astrous failure was lurking around every corner. By laying bare the 
real reasons for China’s nuclear success – nationalist   commitment, 
professional   autonomy, moderately Weberian   legal-rationalizing 
institutions, and the lucky selection of an organizational genius – 
paradoxically enough I have shown how diffi cult a nuclear weapons 
project really is for most developing   countries. 

 Lewis and Xue come to a very similar conclusion at the end of 
 China Builds the Bomb :

  We would conclude that political systems undertake large-scale techno-
logical programs at their peril. The reasons for success are complex and 
controversial and are seldom appreciated by the participants, especially by 
those at the top.  

 That Lewis and Xue arrived at this conclusion is quite remarkable. 
After all,  China Builds the Bomb  is a tale of triumph: war-ravaged, 
impoverished, backward China decides to build the bomb and suc-
ceeds in under a decade. Yet the fundamental lesson Lewis and Xue 
draw from their study of the Chinese experience is that “political 
systems undertake large-scale technological programs at their peril.” 
The proliferation literature needs – fi nally – to heed that lesson. 

  111     Lewis and Xue,  China’s Strategic Seapower , p. 183.  
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 One of my basic objectives in this book is to move our intuitions 
about states’ nuclear weapons capacity fi nally to a sensible middle 
ground. It would certainly be a grave mistake to revive the old, impli-
citly racist assumptions about the inability of “non-Western  , non-
white and only semi-industrialized  ” states to achieve their nuclear 
weapons ambitions  . But it is an equally grave mistake to think that if 
even poor, backward, famine-stricken Maoist   China was able to build 
the bomb, then surely everyone can. We need to focus less on national 
income or national culture, and more on national institutions.    
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   Introduction: from domestic to international variables  

   The basic theoretical model introduced in  Chapter 2  argues that nuclear 
weapons project effi ciency   is in large measure a function of the nuclear 
program’s level of scientifi c and technical professionalism  , which in 
turn is a function of management and, ultimately, of state institutional-
ization  . In  Chapters 3  and  4 , I demonstrated the power of this model to 
explain both Iraq  ’s nuclear failure and China  ’s nuclear success. 

 In  Chapters 3  and  4  I also considered the impact of international 
nuclear assistance  ,   a popular alternative hypothesis to explain the two 
countries’ nuclear progress. I found that both states did indeed bene-
fi t from their international ties, but much less than is often claimed. 
Iraq  ’s foreign purchasing sprees on the international black market 
  allowed it to amass a great deal of useful equipment, but its manage-
ment dysfunction prevented it from making better use of that equip-
ment, and its increasingly wanton international procurement strategy 
  ended up imperiling whatever progress it had been able to make. 
Meanwhile, China   initially appeared to have hit the jackpot with its 
1957 military nuclear cooperation deal with the Soviet   Union, but 
their cooperation was soon derailed by the Sino-Soviet split, and the 
well-managed Chinese nuclear weapons project ended up achieving a 
brilliant success essentially on its own. 

 That international assistance     had only a modest impact in both of 
these cases strongly reaffi rms my theoretical claims about the insuf-
fi ciency of techno-centric   analyses of nuclear capacity. It is undoubt-
edly easier to import various pieces of the puzzle than to have to 
make everything yourself, but even the most egregious nuclear traf-
fi ckers   such as A. Q. Khan   have not sold   nuclear bombs off the shelf. 

     5     Proliferation implications of 
international civil nuclear 
cooperation:     theory and a 
case study of Tito’s Yugoslavia  
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Therefore, however apparently “close” they may be able to come to 
the bomb through foreign purchases,   nuclear weapons projects can 
only achieve their goal if they can put the pieces together, and doing 
this effi cien  tly requires an internal organizational culture of profes-
sionalism  . This requirement that there be a professional   staff of sci-
entifi c and technical workers with enough institutional autonomy to 
exercise its vocation has posed a tremendous obstacle for the typical 
developing   state nuclear weapons aspirant of recent decades. 

 My discussion of the international assistance variable, however, 
has so far focused primarily on the narrow effects of arm’s-length 
transfers of materials, equipment, and blueprints – the highest- profi le, 
but also the crudest, dimension of international help. More inten-
sive types of international relationships – call them “pedagogical” 
as opposed to “commercial” relationships – could conceivably help 
proliferant states not just in terms of narrow techno-centric   issues, 
but also in terms of the “soft” variable of scientifi c and technical pro-
fessionalism  . The Soviet  –Chinese nuclear arrangement, for instance, 
featured many Soviet scientifi c and technical personnel on the ground 
in China, who not only gave tips on narrow technical issues, but also 
more broadly provided examples of how professional   scientifi c and 
technical workers think. Chinese specialists also went to the Soviet   
Union for advanced training, where they could imbibe something 
of the culture of professional   scientifi c and technical organization. 
If Sino-Soviet   nuclear cooperation had not broken down so quickly, 
these more subtle kinds of assistance might well have turned out to be 
very signifi cant accelerators of the Chinese nuclear weapons project, 
despite the tight-lipped attitude of many Soviet   technicians. 

 Therefore, to further develop the argument of this book, an ana-
lysis of the more subtle impacts of international ties on nuclear weap-
ons project effi ciency   is necessary. In this chapter and the next one, I 
develop new theory on this issue and test my claims on two additional 
country cases. In the present chapter, I focus my attention on “Atoms 
for Peace”-type programs of international civil nuclear cooperation, 
a much more common phenomenon than the direct nuclear weap-
ons assistance   the Soviets   initially offered to the Chinese. Despite its 
peaceful intentions, international civil nuclear cooperation has been 
roundly criticized for unwittingly accelerating proliferation, and as a 
result it has been severely curtailed in recent years. Might its rise and 
fall explain the global trends in nuclear weapons project effi ciency   
that I outlined in  Chapter 1 ? 
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 In fact, I argue in this chapter that the effect of Atoms for Peace-
type policies is generally to  accentuate  the explanatory power of 
the internal factors that I stressed in  Chapter 2 . In other words, 
although Weberian legal-rational states  ’ nuclear weapons projects 
can benefi t greatly from the international scientifi c linkages that 
Atoms for Peace helps to create, neo-patrimonial   states’ projects 
tend to benefi t much less, and indeed they can even be severely 
harmed by them. This fi nding has important implications for how 
we think about, and indeed for what we consider to be, nonproliferation 
policy. 

 Note that my focus in this chapter is  not  on the impact of Atoms for 
Peace-type programs on a top state leadership’s desire   to go nuclear, 
although they are often intended as sweeteners to keep a non-nuclear 
weapon state happy with its lot, and they might sometimes have this 
effect. Rather, my focus here is on the conventional claim that such 
programs dangerously enhance developing   states’ technical  ability  
to implement nuclear weapons ambitions, with the magnitude of the 
effect depending on the level of help provided. By showing the limi-
tations of this claim, I undermine what might otherwise appear to 
be the strongest point in the conventional case against Atoms for 
Peace. 

 The chapter is organized as follows. First, I review the growing 
chorus of criticism of Atoms for Peace as a fomenter of proliferation. 
Second, drawing on the literature on international technology transfer 
and on Albert Hirschman’s theory of exit, voice, and loyalty  , I show 
deductively how international civil nuclear cooperation can actually 
hamper many, although not all, developing   countries’ proliferation 
drives by making their scientifi c and technical workers much more 
diffi cult to control, and by facilitating international scientifi c migra-
tion, or brain drain,   to the developed   world. Third, I demonstrate the 
point empirically via a hard test for the theory: the historical nuclear 
program of Yugoslavia  , which received very substantial nuclear assist-
ance from the United States  , Soviet   Union, and European states at 
a time when nonproliferation   controls were minimal. Far from pav-
ing the way to a nuclear bomb, the international ties of the Yugoslav 
nuclear program made its scientifi c and technical workers much less 
likely to choose loyalty to the regime, and much more likely to choose 
voice or exit  . The sum of their individual choices seriously under-
mined the nuclear program’s progress toward its grand initial goals 
and accelerated its ultimate collapse.  
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  Atoms for Peace’s growing chorus of critics  

 The idea of “Atoms for Peace” was fi rst propounded by US   President 
Dwight Eisenhower   in 1953 and was eventually enshrined in the 
founding statute of the International Atomic Energy Agency (IAEA  ) 
and in Article IV of the Non-Proliferation Treaty (NPT)  .  1   The fi rst ser-
ious studies of the proliferation implications of Atoms for Peace were 
made in the 1960s by Albert and Roberta Wohlstetter, who argued 
that the conventional separation between the civilian and military 
atom was “a distinction without much difference.”  2   Leonard Beaton 
also lambasted Atoms for Peace, calling it “one of the most inexplic-
able political fantasies in history. Only a social psychologist could 
hope to explain why the possessors of the most terrible weapons in 
history should have sought to spread the necessary industry to prod-
uce them in the belief that this could make the world safer.”  3   

 At fi rst these were minority opinions, but they gained many new 
adherents after the Indian   “peaceful nuclear explosion” of 1974, and 
even more after the revelations of Iraq  ’s illicit nuclear weapons project 
in 1991. Thus in recent years it has become commonplace to condemn 
Atoms for Peace-type programs of international civil nuclear cooper-
ation for having unwittingly promoted proliferation by dramatically 
increasing developing   states’ nuclear weapons capacities. Thomas 
Reed and Danny Stillman charge that Atoms for Peace “tore a gap-
ing hole into the dikes holding back the spread of nuclear weapons.”  4   
Henry Sokolski offers a more precise historical counterfactual: “To 
be sure, had Eisenhower   not pushed his program, nuclear prolifer-
ation would have occurred. Yet without his program, this prolifer-
ation would have been far more limited and would have come much 

  1     In this chapter I use the term “Atoms for Peace” not just to indicate 
Eisenhower’s specifi c policy initiative, but as a shorthand referring to all 
above-board international civil nuclear technology cooperation activities. 
This is in keeping with standard usage; for instance, the IAEA still today 
labels itself the “Atoms for Peace agency,”  www.iaea.org/About/index.html .  

  2     See Henry S. Rowen, “How He Worked,” in Robert Zarate and Henry 
Sokolski, eds.,  Nuclear Heuristics: Selected Writings of Albert and Roberta 
Wohlstetter  (Carlisle, PA: Strategic Studies Institute,  2009 ), p. 111, complete 
text available online at  www.albertwohlstetter.com/ .  

  3     Leonard Beaton,  Must the Bomb Spread?  (Baltimore: Penguin Books,  1966 ), 
pp. 88–89.  

  4     Reed and Stillman,  The Nuclear Express , p. 56.  
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later.”  5   Zia Mian and Alexander Glaser detail that Atoms for Peace, 
by “providing nuclear research reactors, fuel for these reactors, and 
training scientists and engineers in the new technology,” ultimately 
“became the bane of the international community.”  6   Meanwhile 
Joseph Cirincione offers this pithy conclusion about the Indian   bomb: 
“We basically gave it to them.”  7   

 As the above examples indicate, Atoms for Peace’s aggressive 
nuclear promotion policies of the 1950s and 1960s have been roundly 
condemned. In addition, many analysts also harshly criticize the 
much more modest policies of civil nuclear cooperation that have con-
tinued to this day. For instance, Alisa Carrigan has gone so far as to 
attack run-of-the-mill international student exchange and scientifi c 
conferences, due to their role in aiding the global diffusion of danger-
ous nuclear “knowledge.”  8   The dim view many proliferation analysts 
today take toward all forms of international civil nuclear cooperation 
can be seen in the question mark appended to the title of a major 
recent edited volume,  Atoms for Peace: A Future After Fifty Years?   9   
Indeed, even Atoms for Peace’s dwindling band of defenders now con-
tend that the diplomatic benefi ts of the policy are only worth it if 
nuclear supplier states can construct an “updated, security-conscious 
Atoms for Peace program” that imposes much stricter controls on 
states’ use of the technologies they receive.  10   

     5     Sokolski,  Best of Intentions , p. 105.  
     6     Zia Mian and Alexander Glaser, “A Frightening Nuclear Legacy,”  Bulletin of 

the Atomic Scientists  Vol. 64, No. 4 (September/October  2008 ), pp. 42, 47. 
For a similar verdict, see also Leonard Weiss, “Atoms for Peace,”  Bulletin of 
the Atomic Scientists  Vol. 59, No. 6 (November/December  2003 ), p. 34.  

     7     Joseph Cirincione quoted in Laura Myers, “Nuke Rivalry Fuels Pakistan, 
India,” Associated Press report reprinted in Nautilus Institute Northeast 
Asia Peace and Security Network Daily Report, May 28,  1998 , available at 
 www.nautilus.org/archives/pub/ftp/napsnet/daily _reports/1998/05–98-May/
MAY28.txt.  

     8     Alisa Carrigan, “Learning to Build the Bomb,”  Physics Today  (December 
 2007 ), pp. 54–55; Alisa Carrigan, “A Peripheral Threat? Addressing 
Dissemination of Human Capital in the Nuclear Non-Proliferation Regime,” 
paper presented at the International Studies Association annual meeting, 
March  2005 , available at  www.allacademic.com//meta/p _mla_apa_research_
citation/0/6/9/8/5/pages69859/p69859–1.php.  

     9     Joseph F. Pilat, ed., with foreword by Mohammed ElBaradei,  Atoms for 
Peace: A Future after Fifty Years?  (Washington, DC: Woodrow Wilson 
Center Press,  2007 ).  

  10     Michael M. May and Tom Isaacs, “Stronger Measures Needed to Prevent 
Proliferation,”  Issues in Science and Technology  Vol. 20, No. 3 (spring 
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 The academic IR literature has also recently begun to focus on the 
proliferation implications of civil nuclear cooperation. Some high-
profi le works by scholars marshaling advanced statistical methods 
have seconded the widespread view that access to foreign   technology, 
materials, and know-how can supercharge a state’s nuclear progress 
far beyond its overall level of economic and technological develop-
ment.  11   These studies arrive at somewhat different conclusions about 
how much and what types of nuclear cooperation are necessary to 
permit such technical overachievement when it comes to building 
nuclear weapons. Matthew Kroenig limits his critique to the provi-
sion of “sensitive nuclear assistance” such as the export of fuel reproc-
essing technology  . This sort of assistance was once permissible for 
above-board programs of civil nuclear cooperation, but now is lim-
ited to illicit nuclear proliferation networks  .  12   By contrast, Matthew 
Fuhrmann makes a strong charge against even routine civil nuclear 
cooperation: “Atoms for peace policies have, on average, facilitated – 
not constrained – nuclear proliferation. Atoms for peace become 
atoms for war.”  13   Philipp Bleek’s hazard models do not support either 
Kroenig or Fuhrmann’s claims, and indeed Bleek notes that some of 
his models actually reveal a statistically signifi cant negative correl-
ation between civil nuclear cooperation and the acquisition of nuclear 
weapons. However, since Bleek does not see how civil nuclear cooper-
ation could possibly have constrained proliferant states, he surmises 
that some unknown omitted third variable may have produced the 
irksome result.  14   

 2004 ), available at  www.issues.org/20.3/may.html . For a broadly parallel 
view see Peter R. Lavoy, “The Enduring Effects of Atoms for Peace,”  Arms 
Control Today  (December  2003 ), at  www.armscontrol.org/act/  2003 _12/
Lavoy.  

  11     Kroenig,  Exporting the Bomb ; and Fuhrmann, “Spreading Temptation,” 
pp. 7–41. See also Erik Gartzke and Matthew Kroenig, “A Strategic Approach 
to Nuclear Proliferation,”  Journal of Confl ict Resolution  Vol. 53, No. 2 (April 
 2009 ), pp. 151–160.  

  12     Kroenig,  Exporting the Bomb , esp. pp. 10–14.  
  13     Fuhrmann, “Spreading Temptation,” p. 40.  
  14     Philipp C. Bleek, “Why Do States Proliferate? Quantitative Analysis 

of the Exploration, Pursuit, and Acquisition of Nuclear Weapons,” in 
William C. Potter and Gaukhar Mukhatzhanova, eds.,  Forecasting 
Nuclear Proliferation in the 21st Century , Vol. 1:  The Role of Theory  
(Stanford University Press,  2010 ), pp. 173 and 272–273, n. 49. Alexander 
Montgomery gets a similar result and is more receptive to it. See 
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Scientifi c and technical workers’ international ties 163

 In short, although some analysts continue to see Atoms for Peace 
as having a dampening effect on states’ nuclear weapons  intentions , 
few contest the idea that Atoms for Peace programs have allowed 
 several – perhaps even many – developing   countries to acquire a 
robust technical  capacity  to launch a serious nuclear weapons drive at 
a time of their choosing. The aggressive nuclear promotion practices 
of the 1950s and 1960s have been widely castigated on this score, and 
quite a few proliferation analysts see even today’s watered-down civil 
nuclear cooperation efforts as being highly suspect. 

 In this chapter I offer a rather different view on the matter. It is 
true that Atoms for Peace programs in their early form were not 
suffi ciently concerned about nonproliferation. The most obvious 
example of the excesses of Atoms for Peace during that period is 
the export of sizeable quantities of weapons-grade HEU as fuel 
for research reactors around the world. For instance, this practice 
caused great trouble in the case of Iraq  , as recounted in  Chapter 3 .  15   
But to jump from there to the conclusion that civil nuclear cooper-
ation only increases states’ potential to build the bomb is far too 
simplistic. I now turn to a more subtle theoretical analysis of the 
proliferation implications of scientifi c and technical workers’ inter-
national relationships.  

  Theorizing the proliferation implications of 
scientifi c and technical workers’ international ties  

 I stressed in  Chapter 2  that nuclear weapons project effi ciency   is deter-
mined not only by the availability of money  , nuclear hardware, and 
scientifi c information, but also and even especially by the organiza-
tional and political contexts that shape scientifi c and technical work-
ers’ motivation to work on the project at a high professional   level. In 
this chapter I add the additional point that the international ties forged 
through programs of international civil nuclear cooperation are key 
contextual factors that, through their effects on scientifi c and tech-
nical workers’ career opportunities and worldviews, can undermine 

Montgomery, “Stop Helping Me.” I discuss Montgomery’s work more fully 
in the next section of the chapter.  

  15     For a review of efforts to undo the problem, see Cristina Hansell, “Practical 
Steps toward a World Without Civilian HEU,”  Nonproliferation Review  Vol. 
15, No. 2 (July  2008 ), pp. 289–310.  
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their motivation   to implement the top state leadership’s nuclear weap-
ons ambitions  . This effect of undermining worker motivation   should 
be particularly severe in the case of nuclear programs laboring under 
an authoritarian, or principal–agent, management   approach, where 
motivation   is likely already very fragile to begin with. In other words, 
Atoms for Peace tends to undermine the nuclear weapons project 
effi ciency   of the very states that the conventional wisdom claims are 
helped the most by it. 

  Atoms for Peace in light of the literature 
on international technology transfer 

   I begin by stepping back and situating my argument about the 
effects of Atoms for Peace within the broader literature on inter-
national technology transfer. Indeed, one of the striking limitations 
of both the academic and the policy literatures on the effects of 
international nuclear cooperation is their oversimplifi ed model of 
the technology transfer relationship. The overwhelming majority of 
analysts simply assume that what one side “gives,” the other side 
“gets.” Indeed, this “give–get  ” model is apparently considered so 
self-evident that it is hardly ever discussed in the proliferation lit-
erature. But it needs to be, because the implications it makes are 
deeply misleading. 

 Ironically, the proliferation literature’s “give–get  ” model of tech-
nology transfer is actually quite reminiscent of naïvely optimistic “sci-
ence for development” ideas that were popular in foreign aid circles 
during the 1950s.  16   Those early hopes for easy and rapid transfer of 
technology to the developing   world proved illusory. In response to 
that disappointment, a large, interdisciplinary literature on inter-
national technology transfer emerged and offered many demonstra-
tions of the limitations of the simple “give–get  ” model.  17   Yet this 
important literature has remained curiously marginal to political 
scientists’ research on proliferation, with the important exception of 

  16     On “science for development,” see Drori  et al. ,  Science in the Modern World 
Polity , esp. Chap. 4.  

  17     For a general introduction, see Bruce E. Seely, “Historical Patterns in the 
Scholarship of Technology Transfer,”  Comparative Technology Transfer and 
Society  Vol. 1, No. 1 (April  2003 ), pp. 7–48.  
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some work by Alexander Montgomery.  18   Even Kroenig’s fi nely crafted 
book, although it employs the term “technology transfer” in its sub-
title, does not cite any article or book from the broader technology 
transfer literature. 

 One of the basic points made by the technology transfer literature, 
and whose importance for the case of nuclear proliferation has been 
stressed by Montgomery, is that the diffusion of genuine technical 
capacities is often quite limited. One reason why is that supplier coun-
tries often do not transfer the crucial tacit knowledge that comes from 
hands-on experience, and without which the technology’s potential 
cannot be exploited.  19   A second reason is that developing   countries 
often lack suffi cient “absorptive capacity” to successfully integrate 
new technologies.  20   These points reinforce the importance of the 
domestic-oriented analysis of nuclear weapons project effi ciency   that 
I offered in  Chapter 2 .  21   

 Moreover, the technology transfer literature does not limit itself 
simply to identifying frictions, transaction costs, and other hindrances 
to the seamless operation of the “give–get  ” model. It has also stressed 
that international linkages forged for the purpose of technology 
transfer actually create a decidedly two-way street. Beginning in the 
early 1970s, social scientists linked to the United Nations   Conference 
on Trade and Development (UNCTAD)   developed the concept of 
“reverse transfer of technology.”  22   The clearest case of reverse transfer 
of technology can be seen in the serious and persistent “brain drain” 
of developing   country scientists and other highly skilled workers to 

  18     Montgomery, “Ringing in Proliferation,” pp. 153–187; and Montgomery, 
“Stop Helping Me.”  

  19     Montgomery, “Ringing in Proliferation,” pp. 175–179. Kroenig accepts 
Montgomery’s point about the importance of tacit knowledge but he retorts 
that this is yet another reason to fear sensitive nuclear assistance. Kroenig, 
 Exporting the Bomb , pp. 154–156.  

  20     Also known as “adsorptive capacity.” Jonathan D. Hagood, “Why Does 
Technology Transfer Fail? Two Technology Transfer Projects from Peronist 
Argentina,”  Comparative Technology Transfer and Society  Vol. 4, No. 1 
(April  2006 ), pp. 73–98.  

  21     See also Montgomery, “Stop Helping Me.”  
  22     See, for example, United Nations Conference on Trade and Development, 

 The Reverse Transfer of Technology: A Survey of Its Main Features, Causes 
and Policy Implications  (New York: United Nations,  1979 ).  
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developed   countries. In other words, international technical “assist-
ance” programs actually often morph into avenues for the poaching 
of developing   country talent. The implication of these points for pro-
liferation is that the greater the brain drain   of nuclear scientifi c and 
technical workers out of a developing   country, the lower its nuclear 
weapons capacity becomes. 

 Strangely, the proliferation literature has focused on brain drain   
only in its most sensationalist aspect – the possibility that a few 
former Soviet   weapons scientists, for instance, might have gone to 
work for Kim Jong Il   or Saddam   Hussein.  23   I will discuss that phe-
nomenon in depth in the next chapter. But the brain drain  ’s most 
typical pattern is the movement of “brains” from developing   coun-
tries, or more recently from the post-Soviet   area, to the advanced 
industrialized   states. And nuclear scientifi c and technical workers 
are no exception to the rule. 

 The causes of the brain drain   are complex, but UNCTAD’s   research 
“clearly locates the problem within international cooperation pol-
icies,” of which Atoms for Peace is an ideal-typical example.  24   It is 
no wonder that international cooperation policies such as Atoms for 
Peace have served as key facilitators of the brain drain  . After all, insti-
tutionalized interactions provide developed   states’ scientifi c organiza-
tions with vastly more information about the talents and qualities of a 
given developing   country scientifi c worker than they could get from a 
letter of recommendation from an unknown home country professor. 
They are therefore much more willing and able to recruit that scien-
tifi c worker to join them. Likewise, the scientifi c worker will be more 
willing and able to move to the developed   world if there is a clear job 
opportunity waiting there. Later in the chapter I will offer more com-
ments on the precise mechanisms via which Atoms for Peace impacts 
scientifi c and technical workers’ behavior, and thereby also advances 
the cause of nonproliferation.  25   

  23     A recent example of the genre is Ball and Gerber, “Russian Scientists and 
Rogue States,” pp. 50–77.  

  24     Jacques Gaillard and Anne Marie Gaillard, “Introduction: The International 
Mobility of Brains: Exodus or Circulation?”  Science, Technology & Society  
Vol. 2, No. 2 (September  1997 ), p. 203.  

  25     Here I am thinking primarily of the effects of Western states’ Atoms for 
Peace programs. It would be interesting to explore the hypothesis that the 
Atoms for Peace   program of the Soviet Union   may have generated less brain 
drain.  
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 Neo-liberal economists have come up with various arguments to 
minimize the brain drain  ’s negative impacts on sending countries. 
The keywords here include “brain circulation,” “brain bank,” “brain 
diaspora,” “brain replacement,” and “brain waste.”  26   More cynically, 
economists also often stress the value of fi nancial remittances   from 
emigrant “brains  .”  27   But the most fair-minded recent work on the 
subject nonetheless fi nds that brain drain   is a real and damaging phe-
nomenon for the majority of developing   countries, although a hand-
ful of large developing   countries such as China   or India   today may be 
suffi ciently big, prosperous, and well-institutionalized   to absorb the 
brain drain   hit and still benefi t from the compensating factors that the 
economists have identifi ed.  28   

 As hinted in the previous sentence, I am not arguing that the “give–
get” model is completely inappropriate for all cases. First, my cave-
ats to the model are clearly most applicable to developing   countries’ 
nuclear programs. Whereas the critics of Atoms for Peace argue that 
developing   countries are its prime benefi ciaries, I argue that the brain 
drain   and other behaviors that it facilitates can actually hamper the 
nuclear weapons capacity of all but the biggest among them (for 
example, giant states like India   and China  ). Second, my caveats to the 
model are most applicable to nuclear programs that have signifi cant 
organizational and management   problems. Of course, we should not 
assume that all developing   country nuclear programs will be poorly 
managed  , but in fact many appear to be, for example the dysfunc-
tional Iraqi effort that I discussed in Chapter 3. Whereas the critics 
argue that Atoms for Peace allows developing   country nuclear weap-
ons projects to leapfrog many of the issues that might otherwise have 
exposed their organizational and management   defi cits, I argue that 
it can actually reveal those defi cits even more glaringly. Indeed, via 
the brain drain   and other mechanisms, it can accentuate the nuclear 

  26     These arguments are all well summarized in Louise Ackers and Bryony 
Gill,  Moving People and Knowledge: Scientifi c Mobility in an Enlarging 
European Union  (Cheltenham: Edward Elgar Publishing,  2008 ), ch. 8.  

  27      Ibid. , pp. 224–225.  
  28     Devesh Kapur and John McHale,  Give Us Your Best and Brightest: 

The Global Hunt for Talent and Its Impact on the Developing World  
(Washington, DC: Center for Global Development and Brookings Institution, 
 2005 ), esp. pp. 178–179; and Jacques Gaillard, “Measuring Research 
and Development in Developing Countries: Main Characteristics and 
Implications for the Frascati Manual,”  Science, Technology and Society  Vol. 
15, No. 1 (March  2010 ), pp. 77–111.  
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program’s negative trajectory so much that the top political leadership 
in the proliferant state becomes practically powerless to turn things 
around.    

    Hypotheses on exit, voice, and loyalty 
in developing country nuclear programs 

   Analyses of the proliferation consequences of international civil 
nuclear cooperation efforts have ignored the possibility that such 
efforts may also engender reverse technology transfer, and notably 
brain drain  . Moreover, the nonproliferation-promoting effects of 
international linkages are not limited solely to brain drain  . In add-
ition, by creating the mere possibility of brain drain  , international 
linkages can signifi cantly change the motivations   of those working 
within the nuclear program, negatively impacting the state’s capacity 
to implement its nuclear weapons ambitions   almost as much as the 
brain drain   itself. These effects should be particularly pronounced in 
the poorly managed   nuclear programs of neo-patrimonial   states. To 
explain how this happens, I turn to Albert Hirschman’s famous typ-
ology of exit, voice, and loyalty.  29   

 Hirschman portrays three generic behavioral choices that are avail-
able to consumers, workers, and others who interact with an organ-
ization: “loyalty” (simply accepting the organization as is), “voice” 
(loudly complaining to it about its defects), or “exit” (cutting off ties 
with the organization entirely).  30   In this section of the chapter I detail 
how Atoms for Peace, by promoting international ties among scien-
tifi c and technical workers, can decrease the most talented and ener-
getic workers’ willingness and ability to choose loyalty to a nuclear 
weapons project, while increasing their willingness and ability to 
choose vocal opposition to it and/or defi nitive exit from it. 

  29     Albert O. Hirschman,  Exit, Voice, and Loyalty: Responses to Decline in 
Firms, Organizations, and States  (Cambridge, MA: Harvard University 
Press,  1970 ). Hirschman himself elaborates on the linkage between his 
theory and the brain drain literature in Albert O. Hirschman, “Exit, Voice 
and the Fate of the German Democratic Republic,”  World Politics  Vol. 45, 
No. 2 (January  1993 ), pp. 173–202.  

  30     Since Hirschman’s original formulation of the exit, voice, and loyalty typology, 
an enormous literature has grown up around it. For a critical review, see Keith 
Dowding, Peter John, Thanos Mergoupis, and Mark Van Vugt, “Exit, Voice, 
and Loyalty: Analytic and Empirical Developments,”  European Journal of 
Political Research  Vol. 37, No. 4 (June  2000 ), pp. 469–495.  
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  Loyalty . My fi rst Hirschman-inspired point is that Atoms for 
Peace-created international ties signifi cantly raise scientifi c and tech-
nical workers’ costs of choosing loyalty to a nuclear weapons project. 
The resulting decrease in the number of fully committed workers nat-
urally impedes the project’s progress. 

 One way that Atoms for Peace makes developing country scien-
tifi c and technical workers’ choice for loyalty more costly is by giving 
them the chance to build an international scientifi c reputation. Having 
achieved such a reputation, most scientifi c and technical workers will 
want to protect it. The result in most cases is that they become dras-
tically less willing to devote years of their lives to a secret and inter-
nationally disapproved nuclear weapons project. 

 A key mechanism here is their internalization of the international 
scientifi c norm of publish-or-perish. The international fi elds of 
nuclear science and engineering are focused overwhelmingly on basic 
science or on peaceful applications of the atom. A scientifi c worker 
cannot burnish his or her reputation at the annual conference of the 
World Association of Nuclear Weapons Designers or by publishing 
in the  International Journal of Nuclear Weapons Physics . Of course, 
the dual-use   nature of nuclear technology makes it theoretically pos-
sible to publish some weapons-related research. But in the interest 
of secrecy, the scientifi c and technical workers’ political bosses will 
likely try to keep weapons-related research from leaking out into the 
public domain. In short, for internationally connected scientifi c and 
technical workers, to do research on nuclear weapons is practically to 
commit professional   suicide. 

 In addition to their pragmatic reasons to detach themselves from 
a nuclear weapons project, internationally connected scientifi c and 
technical workers also may have philosophical reasons for doing 
so. The international epistemic community   of nuclear scientists and 
engineers exerts strong socializing pressures on its members, and in 
particular it enforces the view that working on nuclear weapons is 
uninteresting and dishonorable.  31   To ask internationally connected 
scientifi c and technical workers to commit themselves to building 
nuclear weapons is to ask them to reject the basic values of their 

  31     It takes an intense resocialization process to counteract the power of these 
international scientifi c community norms. See Gusterson,  Nuclear Rites , 
esp. ch. 3.  
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professional   community. They may still make this choice due to 
nationalism   or some other reason, but the point is that having inter-
national connections considerably raises the perceived costs of that 
choice. Therefore, on average, one may expect less loyalty from 
them. 

 Recognizing this fact, the top state leadership is likely to become 
increasingly distrustful of its international scientifi c stars and accord-
ingly discount the advice they are giving.  32   It may also try to ensure 
their continued loyalty by encouraging others to snitch on them and 
otherwise keep them in line. Indeed, there should be many people 
within the nuclear program’s rank and fi le who harbor a wish to see 
their high-fl ying, internationalized colleagues cut down to size. But in 
the long run this standard principal–agent management   tactic is likely 
to have signifi cant negative impacts on the functioning of the nuclear 
weapons project. The encouragement of snitching can easily spiral 
into an organizational culture of competition and backbiting, to the 
point where no one in the program trusts anyone else and no one 
can be trusted. As noted in  Chapter 2 , such an atomized organiza-
tional culture is especially damaging for “big science  ” projects such 
as nuclear weapons drives, because those projects depend so heavily 
upon high levels of trust and cooperation among large teams of sci-
entifi c and technical workers with complementary skill sets.  33   In this 
and other ways, poor management   and Atoms for Peace can interact 
to send the nuclear program into a tailspin. 

  Voice and exit . My second Hirschman-inspired point is that Atoms 
for Peace-created international ties also signifi cantly increase scien-
tifi c and technical workers’ willingness and ability to vocalize their 
opposition to a nuclear weapons project, and also to defi nitively exit 
from the nuclear program or even the country. When such acts of 
voice or exit take place on a small scale, they usually just create man-
agement   headaches, but when a critical mass of scientifi c and tech-
nical workers choose either or both of these behavioral pathways, the 
nuclear program can slow down dramatically and even be mortally 
wounded. 

  32     The tendency to distrust even loyal agents has been amply explored in 
rational choice signaling models of delegation. See Bendor  et al. , “Theories of 
Delegation,” pp. 249–251.  

  33     For the general point see Hackman,  Leading Teams .  
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 Why are scientifi c and technical workers with international ties 
more likely to exercise various forms of voice, from speaking truth to 
power all the way up to engaging in public whistle-blowing or indus-
trial actions? One reason why is that such people are likely to see 
themselves as a kind of aristocracy within the nuclear program, a 
special status that gives them the responsibility to speak up against 
what they perceive as fl aws in the program’s management   or ultimate 
objectives. A second reason is that, for the reasons noted above, they 
should be more likely to disagree with the trajectory of the nuclear 
program than their internationally disconnected peers. Finally, they 
may perceive their international connections as protecting them some-
what from reprisals and as an ultimate escape hatch in the case that 
the reprisals become too severe. 

 It takes a very self-confi dent and far-sighted state leadership to react 
with restraint to such challenges from below. Restraint is especially 
diffi cult in neo-patrimonial   state contexts, where challenges to policy 
are often indistinguishable from challenges to authority. The decision 
to crack down on internationally connected scientifi c and technical 
workers’ exercise of voice tends to make them surly and unmotivated   
and ultimately encourages them to seek a defi nitive exit out of the 
program. Moreover, when prominent scientifi c and technical work-
ers do decide to exit, they are likely to take others with them. Thus 
here again, we see that the interaction of Atoms for Peace and poor 
management   can send a developing country’s nuclear program into a 
tailspin. 

 Internationally connected scientifi c and technical workers may also 
choose to skip the voice step and instead quietly exit the program, 
moving to superior career alternatives outside it. Indeed, Hirschman 
suggests that such a choice to leave “secretly, softly, and silently” is 
often the norm, particularly when dealing with authoritarian states.  34   
This form of exit is at least as destructive as its noisier cousin. Indeed, 
it may even be more destructive, because it does not communicate 
clear information about the causes of the scientifi c worker’s unhappi-
ness to the state’s top leaders. 

 In sum, growing international connections can render a nuclear 
program’s most talented and energetic scientifi c and technical workers 

  34     Hirschman, “Exit, Voice and the Fate of the German Democratic Republic,” 
p. 194.  
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much less likely – or even able – to remain loyal, and much more likely 
and able to exercise voice or to choose exit.  35   The departure or demor-
alization of a critical mass of discontented scientifi c and technical 
workers is most probable in the poorly-managed   nuclear programs of 
neo-patrimonial   states. And if large-scale exit happens, the program 
may fi nd itself unable to regroup from its organizational defects to 
achieve its goal of building nuclear weapons.       

  A case study: Tito’s Yugoslavia  

   I now probe the plausibility of the above theoretical analysis through 
a close consideration of the historical nuclear program of the Federal 
Republic of Yugoslavia during the rule of President Josip Broz 
Tito  .  36   

 There are at least three reasons why Tito  ’s Yugoslavia should be a 
hard test for the theory presented in this chapter, and an easy test for 
the conventional wisdom about Atoms for Peace. 

 First, Yugoslavia is not just a “dog that did not bark.” Beginning 
in the late 1940s, Yugoslavia began investing considerable resources   
to build an ambitious dual-use   nuclear program that became very 
impressive in terms of its budget   and the size of its scientifi c staff.  37   
For instance, as of 1961 three main nuclear research institutes – the 
Boris Kidrič Institute at Vinča   in Serbia, the Rudjer Bošković Institute   
at Zagreb in Croatia, and the Jožef Stefan Institute   at Ljubljana in 
Slovenia – together employed over 2,000 people.  38   In addition, the 

  35     Admittedly a scientist’s “exit” should not be seen as absolutely defi nitive. 
The most spectacular example of “exit” followed by dangerous “return” 
in the realm of proliferation is the career path of the Pakistani metallurgist 
A. Q. Khan  . To say that Khan’s activities encouraged proliferation is an 
understatement, but at the same time it is clear that if his Dutch employers 
had simply followed the rudimentary security precautions they already had 
on the books circa 1975, his career as a nuclear spy would have ended almost 
as soon as it began. See Albright,  Peddling Peril , esp. pp. 16–24.  

  36     Standard English spellings of Yugoslav names have varied over the years. In 
this chapter I generally try to follow today’s norms, but I do not “update” 
the spellings used in documents or publications or those adopted by Yugoslav 
emigrants to the United States or other countries.  

  37     For the details see Slobodan Naki ć enovi ć ,  Nuclear Energy in Yugoslavia  
(Belgrade: Export Press,  1961 ), p. 22.  

  38      Ibid. , pp. 32, 38, 45.  
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Directorate for Nuclear Raw Materials  , which oversaw the country’s 
uranium prospecting, mining, and processing efforts, employed over 
1,100 people.  39   Then, in 1974, Tito   gathered his top nuclear scien-
tists and administrators together and ordered them to produce the 
bomb.  40   Indeed, all four existing quantitative proliferation datasets 
concur that Yugoslavia actually did conduct nuclear weapons activ-
ities over a minimum total of 13 years between the early 1950s and 
the late 1980s.  41   The quantitative datasets should certainly not be 
taken as the last word on such matters.  42   In this case, however, careful 
historical work confi rms their suspicions.  43   

 Second, Yugoslavia was a major recipient of Atoms for Peace 
largesse. Tito   parlayed the country’s strategic position between 
the superpowers in Cold War   Europe to garner a lavish amount of 
nuclear technical assistance from the United States  , European states  , 
and the Soviet   Union. This aid included three research reactors and 
the sensitive technology of fuel reprocessing  , among other prizes.  44   
Indeed, Yugoslavia was one of only seven countries worldwide to 
receive the trifecta of US   Atoms for Peace aid – a reactor grant, a 
research and equipment grant, and monetary and technical assist-
ance.  45   The 1950s and 1960s, of course, were the era of nuclear 

  39      Ibid. , p. 96.  
  40     William C. Potter, Djuro Miljanic, and Ivo Slaus, “Tito’s Nuclear Legacy,” 

 Bulletin of the Atomic Scientists  Vol. 56, No. 2 (March/April  2000 ), pp. 
63–70.  

  41     M ü ller and Schmidt, “The Little Known Story of De-Proliferation,” p. 157; 
Bleek, “Why Do States Proliferate?” p. 169; Dong-Joon Jo and Erik Gartzke, 
“Determinants of Nuclear Weapons Proliferation,”  Journal of Confl ict 
Resolution  Vol. 51, No. 1 (February  2007 ), p. 189 n. 17, data and codebook 
at  http://dss.ucsd.edu/ ~egartzke/; and Singh and Way, “The Correlates of 
Nuclear Proliferation: A Quantitative Test,” p. 872 n. 21, and at  http://
falcon.arts.cornell.edu/crw12/ .  

  42     Montgomery and Sagan, “The Perils of Predicting Proliferation,” pp. 
302–328.  

  43     Gaukhar Mukhatzhanova, “Nuclear Weapons in the Balkans: Why 
Yugoslavia Tried and Serbia Will Not,” in William C. Potter and Gaukhar 
Mukhatzhanova, eds.,  Forecasting Nuclear Proliferation in the 21st Century , 
Vol. 2:  A Comparative Perspective  (Stanford University Press,  2010 ), esp. pp. 
206–209.  

  44     Potter  et al. , “Tito’s Nuclear Legacy,” pp. 63–70.  
  45     As of 1981 Yugoslavia also ranked seventh in terms of the states with the 

most cumulative historical IAEA technical assistance. See Jonathan Schiff, 
 International Nuclear Technology Transfer: Dilemmas of Dissemination 
and Control  (Totowa: Rowman and Allanheld,  1984 ), p. 194.  
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good feeling prior to the NPT   when, as Daniel Poneman has put it, 
“we did not worry too much about a state taking 99 steps out of 
100 towards nuclear weapons under the cover of Atoms for Peace 
and then bolting from the regime.”  46   By focusing on a case from the 
earlier part of the nuclear age, I am therefore stacking the deck in 
favor of a fi nding supporting the conventional wisdom about Atoms 
for Peace’s dire consequences for nonproliferation, and against my 
theoretical argument. 

 Third, Tito  ’s Yugoslavia was no banana republic. This was a pol-
itically stable, fi ercely independent Communist   state that boasted 
not only the fourth largest army in Europe but also a rapidly mod-
ernizing economy that was the envy of its neighbors. Indeed, the 
economist Carl-Ulrik Schierup notes that according to conventional 
criteria, in the 1970s Yugoslavia stood “at the upper end of a con-
tinuum in the group of countries aspiring to an entry into the cat-
egory of ‘core’ industrial countries.”  47   If Atoms for Peace restrained 
the nuclear progress of even Tito  ’s Yugoslavia, we may reasonably 
surmise that it had comparable effects on many other, less impressive 
developing   states. 

 Despite being a hard test, the nuclear experience of Yugoslavia 
largely confi rms the theoretical perspective that I have advanced in 
this chapter. Yugoslavia’s big investments in its dual-use   nuclear pro-
gram, followed by its dedicated nuclear weapons project that lasted 
from 1974 to 1987, produced only the most minimal progress toward 
building a bomb – and a key reason why it did not do better was Atoms 
for Peace. For even as Atoms for Peace was apparently advancing the 
Yugoslav nuclear program in terms of providing hardware and scien-
tifi c information, at the same time it was constraining the program by 
changing the incentives of top Yugoslav scientifi c and technical work-
ers to work hard for the regime’s nuclear objectives – and in many 
cases, even to remain in Yugoslavia at all. These subtle nonprolifer-
ation constraints imposed by Atoms for Peace were ultimately much 
more important than the hardware that was sent to Yugoslavia. I am 
not arguing that without the effects of Atoms for Peace, Yugoslavia 

  46     Daniel B. Poneman, “A New Bargain,” in Joseph F. Pilat, ed.,  Atoms for 
Peace: A Future after Fifty Years?  (Washington, DC: Woodrow Wilson 
Center Press,  2007 ), p. 177.  

  47     Carl-Ulrik Schierup,  Migration, Socialism, and the International Division of 
Labour: The Yugoslavian Experience  (Aldershot: Avebury,  1990 ), p. 205.  
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would have achieved the bomb. Rather, my point is that Atoms for 
Peace intensifi ed and locked in the Yugoslav nuclear program’s down-
ward trajectory, and indeed accelerated its ultimate collapse. 

  Yugoslavia’s nuclear mismanagement 

   It is fi rst necessary to situate Yugoslavia in terms of the basic domes-
tic-oriented theoretical model that I elaborated in  Chapter 2 . The 
nuclear experience of Tito  ’s Yugoslavia conforms quite well to the 
basic model of neo-patrimonialism   leading to nuclear mismanage-
ment, and ultimately to nuclear weapons project ineffi ciency. Indeed, 
“ineffi cient  ” is a charitable description of a nuclear weapons project 
that achieved so little, for a long time keen observers of nuclear affairs 
were not even aware that it had existed.  48   

 Why didn’t Yugoslavia’s major investment in nuclear development 
from the 1940s onward prove more successful, especially as a plat-
form for the nuclear weapons project? As mentioned above, from 
the outside the Yugoslav state and economy certainly appeared to be 
strong enough to mount a serious nuclear weapons drive, especially 
given the generous help from abroad that it received. A useful point 
of comparison is with China  , whose surprisingly effi cient   nuclear 
weapons project was chronicled in  Chapter 4 . According to the 
standard Meyer-Stoll measures of latent nuclear weapons capacity, 
by 1961 Yugoslavia had arrived at the basic nuclear threshold: i.e. 
able to build the bomb in six years or less. That was just one year 
behind China  .  49   Impressed by Yugoslavia’s nuclear strides as well as 

  48     It was not until Potter  et al. ’s “Tito’s Nuclear Legacy,” published in the 
year 2000, that the existence of a historical Yugoslav nuclear weapons 
project became widely accepted and known. In their coding notes, all of 
the quantitative datasets cite that article – and only that article – as their 
reference on this case.  

  49     Codings adapted from Richard Stoll, available at  http://es.rice.edu/projects/
Poli378/Nuclear/Proliferation/ . Stoll’s codings show Yugoslavia as missing 
one factor for nuclear latency – suffi cient uranium reserves – until the 
opening up of the global uranium market in 1970. However, Stoll explicitly 
admits that his data on East European uranium reserves is incomplete. My 
research shows that Yugoslavia actually had identifi ed ample reserves by 
1961, even though it then muffed the exploitation of those resources as I will 
detail below. Thus, the proper coding is 1961. On the defi nition of nuclear 
latency, see Meyer,  The Dynamics of Nuclear Proliferation , p. 37.  
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its overall economic development – and struck by China  ’s dramatic 
recent nuclear success – in December 1964 the US   “offi cial esti-
mate”   named Yugoslavia among only 11 countries worldwide that 
“have or will soon have the capability of making nuclear weapons, 
given the requisite nuclear decision.”  50   But this assessment turned 
out to be far off the mark, even though the United States  , USSR  , 
and Western   European countries continued to shower nuclear aid 
on Tito  . 

 The simple explanation for Yugoslavia’s relatively poor perform-
ance in comparison to China   is that whereas China’s nuclear pro-
gram was brilliantly managed  , Yugoslavia’s was not. As the theory 
introduced in  Chapter 2  would expect, in Yugoslavia an authoritar-
ian management   approach led to unprofessionalism   and ultimately 
to nuclear ineffi ciency   – putting the country on a nuclear trajectory 
from “Big Science   to Nullity,” in Dušan Ražem’s felicitous phrase.  51   
(There is no small irony here, as the Titoist   ideology strongly put forth 
“worker self-management  ” as one of its core tenets. But the regime’s 
implementation of the ideology was uneven at best.  52  ) 

 A full recounting of the authoritarian, principal–agent type manage-
ment   approach adopted by the Yugoslav regime in the hopes of speed-
ing its nuclear development would require a full chapter in itself. Here 
I can offer merely one striking example of the failure of that approach: 
the botched attempt to develop the country’s uranium deposits. After 
a number of years of exploratory work, in 1960 the regime made a big 
commitment to build a major uranium mining and milling complex 
around the town of Kalna, in the Stara Planina mountain range in 

  50     R. Murray (US Department of State), “Problems of Nuclear Proliferation 
outside Europe,” Note marked “Secret,” December 7, 1964, DDRS 
Document No. CK3100281620. Document also cited in Francis J. Gavin, 
“Same As It Ever Was: Nuclear Alarmism, Proliferation, and the Cold War,” 
 International Security  Vol. 34, No. 3 (winter  2009 /2010), p. 17.  

  51     Du š an Ra ž em, “Radiation Processing in the Former Yugoslavia, 1947–1966: 
From ‘Big Science’ to Nullity,”  Minerva  Vol. 32, No. 3 (autumn  1994 ), pp. 
309–326.  

  52     Monty L. Lynn, Matjaz Mulej, and Karin Jurse, “Democracy without 
Empowerment: The Grand Vision and Demise of Yugoslav Self-Management,” 
 Management Decision  Vol. 40, No. 8 ( 2002 ), pp. 797–806; Laura D’Andrea 
Tyson,  The Yugoslav Economic System and Its Performance in the 1970s  
(Berkeley: University of California Institute of International Studies,  1980 ), 
esp. pp. 24–25.  
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eastern Serbia. But the Kalna ore body was so poor that its uranium 
content could only be extracted by a special, costly, and technically 
extremely complicated method known as hydrogen-reduction precipi-
tation, which although theoretically valid has never been applied on 
more than an experimental scale anywhere else in the world.  53   Not 
surprisingly, the Yugoslavs found the method diffi cult to master, and 
much time and uranium were lost in the process. After all the money   
and effort, in total Kalna produced only a little more than one tonne of 
U 3 O 8  equivalent, far less than the 300 tonnes estimated to be present 
at the site, or the 100 tonnes that Meyer and Stoll see as the baseline 
for a small nuclear weapons project.  54   While wasting its money on 
Kalna, the regime was   overlooking the much richer uranium deposits 
at Žirovski Vrh, in Slovenia. Indeed, eventually the little Republic of 
Slovenia started mining successfully there in the 1980s.  55   

 Why did the regime invest so much in the white elephant Kalna 
project? The Yugoslav Federal Nuclear Energy Commission (FNEC)   
received plenty of warnings that Kalna was not worth the effort. At 
a 1957 meeting of the FNEC’s   scientifi c commission, the Croatian 
physicist Ivan Supek   objected that the optimistic fi gures being 
presented about the Kalna deposits were unverifi able and likely 
 exaggerated.  56   Later, in 1961, a visiting French   delegation toured 
the Kalna site, where construction had recently begun. The French   
clearly saw that the data collected so far were suffi cient only to 
“encourage further prospection” in the area, yet the FNEC   had 

  53     C. R. Edwards and A. J. Oliver, “Uranium Processing: A Review of Current 
Methods and Technology,”  JOM: Journal of the Minerals, Metals and 
Materials Society  Vol. 52, No. 9 (September  2000 ), p. 16.  

  54     James P. Nichol and Gordon L. McDaniel, “Yugoslavia,” in James E. Katz 
and Onkar S. Marwah, eds.,  Nuclear Power in Developing Countries  
(Lexington: D. C. Heath,  1982 ), p. 355.  

  55     Slovenia   enjoyed a degree of Weberian legal-rationalism   superior to that of 
the other Yugoslav republics, due in part to the long-term legacies of the 
Austro-Hungarian Empire that it was once part of, as opposed to the legacies 
of the Ottoman Empire   that had ruled over most of the rest of the territory 
that became Yugoslavia. See Valentina P. Dimitrova-Grajzl, “Essays on the 
Historical and Current Institutional Development of South East and Central 
European States,” Ph.D. Thesis in the Department of Economics, University 
of Maryland,  2006 .  

  56     Ivan Supek, “Testimony on A-Plot: Post-Scriptum,” in Ivan Supek,  Opstati 
Usprkos  (Zagreb: Skolska Knjiga,  1972 ), p. 89.  
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“launched an operation with a luxurious amount of equipment that 
seems to us disproportionate to the acknowledged [uranium] ton-
nage and content.”  57   

 It was neo-patrimonial politics that led the regime to overinvest so 
heavily in Kalna while ignoring Žirovski Vrh. From very early on, 
Tito  ’s secret police chief and right-hand man Aleksandar Ranković   
took an interest in the nuclear program, and he became the president 
of the FNEC   at its founding in 1955. Ranković   drew considerable 
political power from his position atop the clientelistic, ethnic Serb-
dominated network that extended outward from his “UDBa” secret 
police  , and in turn he sustained that network through the construc-
tion of so-called “political factories”: large, centrally funded indus-
trial prestige projects, typically in Serb-dominated areas, that often 
had little economic value or even purpose, but provided political pay-
offs to favored, and disproportionately Serb, apparatchiks.  58   Kalna, 
with its prisoner labor force, was yet another “political factory” in the 
Ranković  -UDBa   patronage system.  59   For this purpose, a mine located 
in Slovenia simply would not do. Refl ecting its “political factory” sta-
tus, mere months after Ranković  ’s fall from power in July 1966, Kalna 
lost its funding and was shut down for good. Press reports excoriated 
the “megalomaniac” project.  60   Again, the case of the botched uran-
ium mining effort at Kalna is just one of many examples of misman-
agement in the Yugoslav nuclear program. For instance, in 1958 there 
was also a fatal nuclear reactor accident caused by extremely sloppy 
attention to basic safety procedures.  61   

  57     MM. Lecoq, Lenoble, Avril, Dormois, Baudet, “Rapport Pr é liminaire 
de Mission en Yougoslavie,” October 1961, Archives du Commissariat  à  
l’Energie Atomique, Fontenay-aux-Roses, France, folder 2006–119–100.  

  58     Joseph Rothschild and Nancy M. Wingfi eld,  Return to Diversity: A Political 
History of East Central Europe since World War II , 3rd edn. (Oxford 
University Press,  2000 ), pp. 183–185.  

  59     Prisoner labor force: Roman V. Sondermayer, “Yugoslavia,”  Minerals 
Yearbook Area Reports: International 1980  (Washington, DC: Bureau 
of Mines,  1980 ), p. 1128. Available at  http://digicoll.library.wisc.edu/
EcoNatRes/ .  

  60     P. Francfort (French Ambassador in Belgrade), “Industrie atomique,” 
Note to French Foreign Ministry, Paris, December 22, 1966, Archives du 
Commissariat  à  l’Energie Atomique, Fontenay-aux-Roses, France, folder 
2006–119–260.  

  61     The fatal nuclear criticality accident occurred in the zero-power RB reactor 
in October 1958, only a few months after it had started operations. As 
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 Taking the matter one step further, we should not be surprised by 
the Yugoslav pattern of dysfunctional, authoritarian nuclear mis-
management, because this fl owed naturally out of its basic macro-
institutional environment of neo-patrimonialism  . One indicator of 
Yugoslavia’s neo-patrimonial   character is the constant fl ux in the 
federal constitution. Four completely different constitutions were 
offi cially proclaimed under Tito  : in 1946, 1953, 1963, and 1974. 
Moreover, even during their short life span each of these constitutions 
was continually being amended by a nearly permanent constitutional 
reform committee chaired for decades by the loyal Tito   lieutenant 
Edvard Kardelj  .  62   Such frequent changes were naturally highly dis-
ruptive to the process of state institutionalization   in Yugoslavia. The 
point is reinforced by taking a comparative perspective. The average 
endurance of Yugoslav constitutions from 1946 up until Tito  ’s death 
in 1980 was eight years. That compares unfavorably with the 19-year 
average endurance of constitutions around the world, or the 16-year 
average endurance of the constitutions of long-lasting (>30 years) 
authoritarian regimes, such as Yugoslavia.  63   The Yugoslav case thus 
approaches the ideal-type of “institutional churn,” with the iconic 
example being the Dominican Republic dictator Rafael Trujillo  , who 
replaced the constitution four times during his 31-year period of 
rule.  64   

 Of course, in Communist   regimes state constitutions are not always 
very relevant. For instance, China   had a merry-go-round of constitu-
tions, too, yet as I argued in  Chapter 4  its Communist Party   was able 
intermittently to provide a measure of Weberian legal-rationalism   to 
that system. In Yugoslavia, however, the Party   (known as the League 
of Communists of Yugoslavia) could not play this role, because it 
had been ripped to shreds almost immediately after taking power, 

Milan Pe š i ć  notes, “The operating staff was familiar neither with the basic 
reactor physics, reactor functional parts, and regulation rules, nor with the 
possibilities and consequences of potential accidents.” Milan Pe š i ć , “Review 
of Accident Analyses of RB Experimental Reactor,”  Nuclear Technology and 
Radiation Protection  Vol. 18, No. 1 ( 2003 ), p. 5.  

  62     Dejan Jovi ć ,  Yugoslavia: A State that Withered Away  (West Lafayette: 
Purdue University Press,  2009 ), p. 71.  

  63     Zachary Elkins, Tom Ginsburg, and James Melton,  The Endurance of 
National Constitutions  (Cambridge University Press,  2009 ), pp. 2, 32–33.  

  64      Ibid. , p. 23.  
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a consequence of the 1948 Tito  –Stalin   split. Therefore the only real 
“institutional” continuity in the system was Tito   himself. To quote 
Nenad Popovic:

  It was Tito  ’s power which radiated through and permeated Yugoslav life in 
its entirety. For this reason his personal dictatorship could not limit itself to 
such individual administrative tools as the police, the armed forces, or the 
bureaucracy   of the state since each of these instruments would tend inher-
ently to become independent and exclusive of Tito   and certainly would 
create new receptacles of power. Both Tito   and his cohorts recognized this 
threat to their nearly autonomous holds on power, and they labeled the 
threat a “bureaucratic   deviation within socialism.”  65     

 It would be hard to offer a better description of neo-patrimonialism   
than that. 

 Some readers of the previous paragraphs might be convinced by the 
close fi t between the theory elaborated in  Chapter 2  and the above 
brief sketch of the nuclear history of Yugoslavia, and therefore be 
ready to consider the case closed. But we still have to consider the 
international dimension of the story. After all, the conventional wis-
dom tells us that when a state receives as generous and sustained inter-
national nuclear assistance as Yugoslavia did, whatever its domestic 
limitations it should be able to dramatically overachieve in this area. 
By contrast, I claim that policies of international civil nuclear cooper-
ation will interact with neo-patrimonial   mismanagement to make 
those states even less capable of “going nuclear.” In the rest of the 
chapter, I show that the latter claim allows us to gain a much richer 
understanding of the Yugoslav case.    

  Nuclear Yugoslavia’s international 
connections before 1950 

 In order to assess the effects of Atoms for Peace on Yugoslavia’s 
nuclear progress, it is fi rst necessary to separate out those effects from 
the effects of the international scientifi c connections that Yugoslavia 
had enjoyed prior to Atoms for Peace. During the pre-war period, 
there had been a fl ourishing, cosmopolitan world of nuclear science, 

  65     Nenad D. Popovic,  Yugoslavia: The New Class in Crisis  (Syracuse University 
Press,  1968 ), p. 5.  
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and in the postwar period, despite the national security walls the 
United States  , USSR  , and other governments tried to erect around 
their nuclear research, scientifi c internationalism   persisted in many 
quarters.  66   The fact that Yugoslavia’s nuclear effort benefi ted substan-
tially from these international ties cannot be “blamed” on Atoms for 
Peace. 

 In particular, when Tito   came to power at war’s end Yugoslavia had 
two scientists, Dragoljub Jovanović   and Pavle Savić  , who had each 
spent several years conducting advanced research at Marie Curie’s   
Institut du Radium in Paris. Indeed in 1938, Savić   and Irène Joliot  -
Curie had published a crucial article on transuranium elements that 
led directly to the discovery of nuclear fi ssion by Otto Hahn  , Fritz 
Strassmann  , and Lise Meitner  .  67   In 1947 Tito   put Savić  , an old friend 
and committed Communist  , in charge of the new nuclear research 
institute (later called the Boris Kidrič Institute  ) at Vinča, Serbia. The 
fl edgling Yugoslav nuclear program received a further boost with the 
1948 arrival in Vinča   of Robert J. Walen  , a Dutch technician who 
had worked with Savić   at the Institut du Radium. Walen was a Tito   
sympathizer and had a Serbian wife.  68   Other internationally trained 
physicists who joined the nuclear program included Anton Peterlin  , 
an expert in polymer physics who had received his doctorate at 
Berlin’s Humboldt University in 1938, and Ivan Supek  , a theoretician 
who had received his doctorate under Werner Heisenberg at Leipzig 
in 1940. In 1948 the regime put Peterlin   in charge of organizing a 
nuclear research institute (later called the Jožef Stefan Institute  ) at 
Ljubljana, Slovenia.  69   In 1950 Supek   was put in charge of organizing 
the Rudjer Bošković Institute   at Zagreb, Croatia.  70   

  66     Jean-Jacques Salomon, “The  Internationale  of Science,”  Science Studies  Vol. 1, 
No. 1 (January  1971 ), pp. 23–42.  

  67     Glenn T. Seaborg, “Discovery of Fission and the Transuranium Elements,” in 
Milutin Garasanin, ed.,  Collection of Papers Devoted to Pavle Savi   ć    on the 
Occasion of his Seventieth Birthday  (Belgrade: Serbian Academy of Sciences 
and Arts,  1980 ), p. 40.  

  68     See “Archives Fr é d é ric Curie,” Folder F154, docs. 272 and 273, in Archives 
Historiques du Mus é e Curie, Paris, France.  

  69     Anton Peterlin, “My Scientifi c Life,” in Vili Buko š ek, Tanja Peterlin-Neumaier, 
Janez Stepi š nik, Janez Strnad, and Sa š a Svetina, eds.,  Anton Peterlin 1908–
1993,    Ž   ivljenje in delo/His Life and Work  (Ljubljana: Slovenian Academy of 
Sciences and Arts and Jo ž ef Stefan Institute,  2008 ), p. 29.  

  70     Potter  et al. , “Tito’s Nuclear Legacy.”  
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 It was this core of scientifi c talent that found itself tasked to carry 
out the regime’s grand nuclear ambitions  . And although small in 
number and at fi rst barred from signifi cant international inter-
change on nuclear topics, they were able to build up a basic nuclear 
research program prior to the launching of Atoms for Peace that 
impressed the fi rst outsiders who came to visit in the early 1950s. 
For instance, the Norwegian   nuclear chief, Gunnar Randers  , visited 
Yugoslavia’s nuclear institutes in the fall of 1952 and declared him-
self “pleasantly surprised” by what he saw. He had high praise for 
the “skillful” scientists Savić   and Walen  , admired how “intensely” 
they were working to educate young scientists, found the physical 
plant “impressive,” and was amazed at how much equipment they 
had been able to develop “from scratch.” Indeed, Randers   came 
away with the impression that the only thing holding Yugoslavia 
back from rising to the technical level achieved by his own highly 
successful nuclear program was money  .  71   During the long Yugoslav 
economic boom that began soon after Randers  ’ visit, that money   
started pouring in. The state’s nuclear budget   increased every year 
from 1947 to 1961.  72   

 In sum, prior to Atoms for Peace, the Yugoslav nuclear program, 
although starting from a very low base, was on a steep upward tra-
jectory. This upward trajectory was greatly aided by the country’s 
pre-war international scientifi c connections. But it is important to 
stress again that the effects of these preexisting conditions must be 
taken as a baseline and should not be confused with the effects of 
Atoms for Peace. Indeed, part of the reason why Atoms for Peace was 
launched in the fi rst place was that the prior policy of suppressing the 
internationalism   of the scientifi c community was proving increasingly 
ineffective.  73    

  Yugoslav participation in Atoms for Peace 

 As a key borderline state in the Cold War  , Yugoslavia was positioned 
strategically to gain handsomely from the Atoms for Peace-type 

  71     Gunnar Randers,  Lys   å   r  (Oslo: Gyldendal,  1975 ), pp. 180–183.  
  72     Naki ć enovi ć ,  Nuclear Energy in Yugoslavia , p. 22.  
  73     Eisenhower explicitly made this point in his December 1953 “Atoms for 

Peace” speech at the UN, which can be found at  www.atomicarchive.com/
Docs/Deterrence/Atomsforpeace.shtml .  
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programs of both East   and West  . The United States   actually began 
extending its nuclear hand to Yugoslavia even before Eisenhower   for-
mally launched the Atoms for Peace idea in 1953. In 1951, as part 
of its bid to woo Belgrade to join the Western   Alliance  , the United 
States arranged for Yugoslavia to join the group of nations that was 
to found the European nuclear energy research center CERN  .  74   After 
Eisenhower  ’s Atoms for Peace speech in 1953, US   nuclear aid to 
Yugoslavia increased greatly.  75   US allies   such as France  , Britain  , and 
Norway   did likewise in proportion to their size. 

 The Soviet   Union upped the ante in 1956, agreeing to build a nat-
ural uranium fueled and heavy water-moderated research reactor 
with a power of 6.5 megawatts (MWt) at the atomic research institute 
at Vinča  , including transferring the title to the reactor’s nuclear fuel 
to the Yugoslavs “without strings at all.”  76   The Soviets   also aided the 
Yugoslavs’ construction of a zero-power reactor at Vinča   as a training 
system. Thanks to this Soviet   assistance, Yugoslavia became the fi rst 
Balkan state to create a nuclear chain reaction when the zero-power 
reactor went critical in April 1958. 

 Not to be outdone, in 1960 the United States   also offered Yugoslavia 
a research reactor – this one an enriched uranium fueled and light 
water-moderated Triga Mark II version with 250 kilowatts (KW) of 
power – to be built at the Jožef Stefan Institute   in Slovenia. It also pro-
vided the Yugoslavs with US $150,000 worth of equipment to con-
struct a “hot laboratory” for extraction of plutonium   from spent fuel 
on an experimental scale.  77   Norway then gave the Yugoslavs extensive 
training in fuel reprocessing   starting in 1962, and in 1966 the scien-
tifi c staff at Vinča   succeeded in extracting its fi rst small quantities of 
plutonium   from spent fuel rods.  78   

  74     John Krige,  American Hegemony and the Postwar Reconstruction of Science 
in Western Europe  (Cambridge, MA: MIT Press,  2006 ), p. 67.  

  75     Schiff,  International Nuclear Technology Transfer , p. 194.  
  76     John. A. Hall and Louis H. Roddis, US Army Environmental Command 

(USAEC), memorandum for the Department of State, “Yugoslavia Atomic 
Energy Program,” June 17, 1957. Document provided by William Potter.  

  77     A. A. Wells (USAEC), memorandum for Philip J. Farley, Department of State, 
“Equipment Grant for Yugoslavia,” June 27, 1960. Document provided by 
William Potter.  

  78     Interview with Bj ø rn Gaudernack, Norwegian nuclear engineer who 
personally instructed the Yugoslavs in fuel reprocessing techniques, Oslo, 
October 2008.  
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 From the conventional, “give–get  ” perspective on international 
nuclear technology transfer, all of this assistance seems very worri-
some. Indeed, as noted above, in 1974, despite Yugoslavia’s recent 
accession to the NPT  , Tito   gave a direct order to start a nuclear weap-
ons project.  79   The secret Yugoslav nuclear weapons project remained 
active all the way up to 1987.  80   But in fact, despite Tito  ’s order, 
Yugoslavia in 1974 was certainly not in a position to launch a serious 
nuclear weapons project, and in the end the project went nowhere. 
This was because the Yugoslav nuclear program had actually been 
gradually collapsing over the course of the prior decades.  81   Atoms for 
Peace was an important reason why.  

  International ties and scientifi c and technical workers’ 
exercise of voice and exit 

   I do not claim that if Atoms for Peace had not existed, Yugoslavia 
would have achieved a nuclear weapons arsenal. The serious prob-
lems in the Yugoslav nuclear program’s organization and manage-
ment   were the primary reason why the nuclear program failed to 
fulfi ll the regime’s grand initial ambitions  . However, it would be 
wrong to think that therefore the case can tell us little about the pro-
liferation implications of Atoms for Peace. For as noted previously, 
according to the conventional wisdom the bountiful international 
technology transfer received by Yugoslavia, even including the hard-
ware and know-how necessary to extract plutonium   from spent fuel 
rods, should have simplifi ed many of its nuclear management   prob-
lems and allowed Yugoslavia to overachieve in nuclear development 
relative to its overall level of scientifi c and technological development. 
But Atoms for Peace did not do this for Yugoslavia. Indeed, Atoms 
for Peace ultimately accelerated the demise of the Yugoslav nuclear 
program. This is a much stronger effect than merely slowing down 

  79     Potter  et al. , “Tito’s Nuclear Legacy.”  
  80      Ibid.   
  81     This is not to ignore the ongoing construction at that time of the turnkey 

nuclear power plant at Kr š ko, on the Croatia–Slovenia border. This was 
a major, and ultimately successful, joint undertaking by the republics of 
Croatia and Slovenia, exercising their greater autonomy under the new 
constitution. Indeed for this very reason Kr š ko   should be seen not as an 
advance for the “Yugoslav” nuclear program, but rather as a sign of its lack 
of progress and regional splintering.  
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a state’s nuclear progress, which is the most that can be claimed for 
standard nonproliferation   tools like export controls. 

 One crucial way in which Atoms for Peace had its nonproliferation-
promoting effects was by encouraging the country’s best scientifi c 
and technical workers to leave the program and indeed the country. 
This brain drain   was a disaster for this small country’s nuclear devel-
opment aspirations. Atoms for Peace also empowered some courage-
ous scientifi c and technical workers to exercise voice about not just 
the organizational problems but also the overall policy objectives 
of the nuclear program. The presence of internal dissidents whose 
international connections rendered them diffi cult to muzzle further 
impeded the top leadership’s pursuit of its nuclear goals. 

  Ambitious departures . Beginning in the early 1950s, a considerable 
number of budding young Yugoslav nuclear scientifi c and technical 
workers received student or research fellowships from the Atoms for 
Peace programs of the United States   and other countries. Although 
the Western   governments clearly intended these fellowships as a form 
of development aid, in fact it produced a reverse transfer of technol-
ogy, as many of the most ambitious and talented young Yugoslavs 
who received the fellowships actually ended up remaining in their 
host countries for their entire careers. 

 The most important reason why so many young Yugoslav scientifi c 
and technical workers who were hosted by Western   scientifi c institu-
tions in the 1950s decided not to go home was the “pull factor” of 
opportunities to do advanced scientifi c research, in addition to the 
general attractiveness of living in the West  . For ambitious young sci-
entifi c and technical workers from a poor and closed country such as 
Yugoslavia, having the chance to become a member of the Western   
scientifi c community was akin to winning the lottery. In addition to 
this strong pull factor, even at this early date the chaotic manage-
ment   of the Yugoslav nuclear program was also creating a signifi cant 
push factor. Particularly notable in this regard were the consequences 
of a falling-out between Savić   and Jovanović  . In 1948 Jovanović   left 
Vinča   and resumed full-time work at the University of Belgrade, 
where he strongly counseled his prize students to take the fi rst chance 
to get out of Yugoslavia while they were still young.  82   Thanks to the 

  82     Drasko Jovanovic, son of Dragoljub Jovanovi ć , email communication, April 10, 
2009.  
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new friendliness of the West   toward Yugoslavia, in the mid 1950s 
Jovanović  ’s best students, including his own son, did use Atoms for 
Peace-related scholarships to fi nd their way into lifelong scientifi c 
careers in North America.  83   Without those scholarships, given the 
strict general controls on emigration from Yugoslavia at that time 
they would likely have been unable to leave. 

 The Yugoslav scientifi c brain drain   of the 1950s was most severe 
from Vinča  , but it affected the other, smaller Yugoslav nuclear insti-
tutes as well. The director of the Bošković institute  , Ivan Supek  , 
actually encouraged this scientifi c emigration as part of his belief in – 
and strategy of – internationalization,   a point to which I will return 
below. For instance, the Croatian theoretical physicist Vladimir Jurko 
Glaser   studied under Werner Heisenberg in the early 1950s. He then 
returned to his home base at Bošković for a brief period, but in 1957 
he took a permanent position in the theoretical physics division at 
CERN   in Switzerland  , where he was known as the “pope” because 
of his infallible mathematical skills.  84   Another example is the Zagreb 
native Alexander Grossmann  , who left Bošković   in 1955 to study the-
oretical physics at Harvard and ended up spending his career at the 
French   Centre National de la Recherche Scientifi que  .  85   

 When one considers how few international-quality scientifi c and 
technical workers Yugoslavia had in the mid 1950s, even a mere trickle 
of émigrés at this stage represented a serious blow to the future real-
ization of Tito  ’s grand nuclear ambitions  . The Tito   regime gradually 
realized that this was indeed a signifi cant problem. For instance, when 
it decided to withdraw from CERN   in 1961, the regime cited “the 
diffi culties with Yugoslavs who do not want to return” as one of its 
reasons.  86   Why did the regime make only half-hearted attempts to 
staunch the outward fl ow, during a time when it was still a quite harsh 
and closed police state? One key to explaining this puzzle is that the 

  83     Stanka Jovanovic, ed., Y ugo Reunions 1956–2003: Eleven Friends and their 
Life Stories  (Urbana: DJ Publishing,  2006 ).  

  84     Dubravko Tadi ć , “Ivan Supek and Theoretical Physics in Zagreb,”  Fizika A  
Vol. 1, No. 1 ( 1992 ), pp. 7–10.  

  85     Interview with Alexander Grossmann, Paris, September 15, 2008.  
  86     Though this was not the main reason, which had to do with fi nancing issues. 

Letter from Victor F. Weisskopf, CERN Director, to Jean Willems, President 
of the CERN Council, December 11, 1961, CERN/7464, DG-F02, CERN 
Library and Archives, Geneva, Switzerland.  

D7B C 8 C7 3 3 34 7 3D :DD C,  53 4B 697 B9 5 B7 D7B C :DD C, 6  B9  . 1  
/ 3676 8B :DD C,  53 4B 697 B9 5 B7 .3 4B 697 2 7BC D 03 15D 3D , , C 4 75D D D:7 .3 4B 697 . B7

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9781139049429.006
https://www.cambridge.org/core


A case study: Tito’s Yugoslavia 187

problem of scientifi c emigration did not appear all at once, but rather 
one scientifi c worker at a time; and as anticipated by the theoretical 
section of this chapter, those who had remained behind in Yugoslavia 
showed great ambivalence and sometimes even open hostility toward 
their Western  -educated peers. Jovan Jovanovich  , a physicist who left 
Vinča   for North America in 1955, recalls that he wanted to return to 
Yugoslavia but noticed that those who were returning were not getting 
“leading jobs. It looked strange to me. Very few who were abroad and 
learned a lot abroad – whether intellectuals or tradesmen – were really 
given the chance to do what they had learned when they came back.”  87   
The diffi culties foreign-educated scientifi c and technical workers faced 
upon returning to Vinča   refl ected a much broader historical problem 
of reintegration in Yugoslavia, dating back to the unhappy experiences 
of the “Amerikanci” returnees around the turn of the twentieth cen-
tury.  88   In Jovanovich  ’s case, since the choice for loyalty was so poten-
tially costly for his career, he decided not to return. 

 Of course, not everyone who left Yugoslavia to study or do research 
abroad decided to stay abroad forever. Over the course of the 1950s, a 
total of 440 nuclear scientists or engineers received specialized train-
ing outside of the country, and while we do not have exact numbers 
on the number who returned, it certainly was the majority.  89   On the 
other hand, many of those who returned did so simply because they 
could not make the grade in the West  . Indeed, as the Slovenian physi-
cist Črtomir Zupančič   commented half-jokingly, the regime should 
have adopted a policy of letting any scientist go abroad, but upon 
his return only let him work as a scientist in Yugoslavia if he could 
prove that he had received a job offer from a respectable foreign sci-
entifi c institution.  90   In the early 1950s, Vinča  ’s Robert Walen   actually 
did block the return of one physics student who had received ter-
rible grades in his studies in Belgium  ; but after Walen   himself left the 

  87     Interview with Jovan Jovanovich, Toronto, Canada, September 7, 2009.  
  88     Schierup,  Migration, Socialism, and the International Division of Labour , p. 

264.  
  89     Naki ć enovi ć ,  Nuclear Energy in Yugoslavia , p. 123. Naki ć enovi ć  notes that 

another 152 left for specialized training in the year 1960.  
  90     Email communication with  Č rtomir Zupan č i č , October 14, 2009. Zupan č i č    

himself returned despite having international job opportunities. But he left 
the nuclear program in 1959, not long after mounting a protest against work 
conditions in the Jo ž ef Stefan Institute. He left the country permanently in 
1966.  
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institute, the politically well-connected young man was quickly taken 
back in.  91   

 Still, it is true that among the returnees there were also a few real 
stars, now with enormously enriched scientifi c skills and know-how, 
who were given posts commensurate with their talents. So can it 
be said that their choice for loyalty compensated for the choice for 
exit by the others? In fact, again, the truth is otherwise.   Take the 
case of Dragoslav Popović  , who spent two very productive years 
at Norway  ’s national nuclear institute from 1952 to 1954. Popović 
returned to Vinča   despite having received a permanent job offer from 
his Norwegian   hosts.  92   During his time in Norway, Popović had 
caused a small international sensation by publishing a paper detail-
ing the fi ssion cross-section of the uranium isotope U-235. Up until 
that point, the topic had been a closely guarded secret by the nuclear 
weapons states  , since U-235 is weapons-grade.  93   Indeed, as a result 
of his interesting choice of research topics in Norway, Popović has 
the dubious honor of being the only scientifi c and technical worker 
Yugoslavia sent abroad who is mentioned by name either in Potter 
 et al. ’s important article about Yugoslavia’s nuclear ambitions, or in 
the well-known nuclear chronology produced by the Nuclear Threat 
Initiative (NTI).  94   But while the clear implication of such mentions is 
that Popović’s case confi rms the counterproductive naïveté of Atoms 
for Peace programs, the rest of Popović’s story, which they do not 
recount, suggests a different conclusion. During his stint in Norway  , 
Popović was socialized into the international nuclear community, and 
he became so trusted internationally that in 1961 he was recruited to 
serve as the IAEA  ’s second Director of Safeguards, a key post in the 
budding nonproliferation   regime.  95   As IAEA   Director of Safeguards, 
Popović helped to shepherd Yugoslavia to sign an IAEA   safeguards 

  91     Richard Harmstone (State Department) to Political Section, Department of 
State, “Boris Kidric Institute for Atomic Physics at Vinca,” marked “Secret,” 
September 20, 1954. Document provided by William Potter.  

  92     Telephone interview with Dragoslav Popovi ć , January 25, 2009.  
  93     Dragoslav Popovi ć , “Validity of the Inverse Velocity Law for the Fission 

Cross Section of U-235,”  Physica  Vol. 20, No. 6 ( 1954 ), pp. 406–412.  
  94     Potter  et al. , “Tito’s Nuclear Legacy”; Nuclear Threat Initiative website, at 

 www.nti.org/e _research/profi les/Yugoslavia/Nuclear/chronology.html.  
  95     “Yugoslav Scientist in Charge of IAEA’s Safeguards Division,” IAEA Press 

Release PR 61/13, March 15, 1961, accessed at IAEA Archives, Vienna, 
Austria.  
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agreement. Yugoslavia was one of the very fi rst countries to do so.  96   
Popović was to hold the post at the IAEA   until 1964.    97   

  Disgruntled departures . Beginning in the mid 1950s, not only 
young talent but also the senior scientists and administrators who 
had formed the original backbone of the Yugoslav nuclear program 
began departing from it. By 1961, six of the seven men who had led 
one of the three main nuclear institutes during the program’s fi rst 
decade had resigned, and four had even left the country. The seventh 
resigned and left the country in 1964. In most cases the immediate 
cause of this high-level attrition was political infi ghting, but Atoms 
for Peace greatly increased these men’s opportunities to exercise voice 
or exit, and thus made it much easier for them to defi nitively break 
with the regime. 

 In 1954, Robert Walen   became the fi rst of these major fi gures to 
leave the program. As noted above, the Dutch-born former Institut du 
Radium scientist had come to Vinča   to serve as Principal Consultant 
to the Director in 1948. Walen   thus represents the kind of free agent of 
nuclear knowledge that so concerns many contemporary nonprolifer-
ation advocates. (I discuss this phenomenon much more completely in 
Chapter 6.) But Walen   was clearly unhappy in Yugoslavia, so only a 
few years later he chose to go back to France   and, as Popović   puts it, 
“disappeared from our lives.”  98   

   Stevan Dedijer made a rather noisier exit. A Yugoslav who had 
received his bachelor’s degree from Princeton, Dedijer came to Vinča   
in 1950 and became its top administrator in 1952. He also cut a fi ne 
diplomatic fi gure as Yugoslavia’s peripatetic representative to the nas-
cent European nuclear community. But Dedijer’s career was sent reel-
ing after his brother Vladimir   – a top Communist   cadre – chose in 
1954 to vote against condemning Tito  ’s former top lieutenant, Milovan 
Djilas  , for making the heretic proposal that Yugoslavia become a 
multiparty democracy  . Removed from his post at Vinča  , Stevan 
Dedijer moved in 1955 to the Rudjer Bošković Institute   in Zagreb, 
whose director Ivan Supek   welcomed him as a visiting researcher. At 
Bošković  , Dedijer chose to devote himself not to physics but to social 

  96     David Fischer,  History of the International Atomic Energy Agency: The 
First Forty Years  (Vienna: IAEA,  1997 ), p. 248.  

  97     “IAEA Appoints First Inspector General,” IAEA Press Release PR 64/37, 
August 3, 1964, accessed at IAEA Archives, Vienna, Austria.  

  98     Interview with Popovi ć , January 22, 2009.  
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science, and especially to the pointed question of why developing   
country scientifi c research programs tended to be so unproductive. 
Using his international connections, Dedijer published his answer – 
that science cannot fl ourish without democracy   – in the September 
 1957   Bulletin of the Atomic Scientists .  99   In May  1958 , Dedijer broad-
ened his implicit critique of the Tito   regime in a second  Bulletin  art-
icle attacking developing   countries’ nuclear weapons ambitions  .  100   
His August 1960 article in  Nature  introduced a more quantitative 
measurement of national science policies, pointedly placing Yugoslavia 
near the bottom.  101   By this point Dedijer, stripped of his passport, was 
well on his way to becoming an Andrei Sakharov  -style internal exile. 
But infl uential contacts Dedijer had made in the West   during his days 
as a nuclear diplomat helped him out of his predicament. The Danish 
physicist Niels Bohr   and the Swedish   physicist Torsten Gustafson   
made considerable efforts to allow the regime to let him go.  102   In 
1961, after the Swedish   Prime Minister Tage Erlander   – a good friend 
of Gustafson  ’s – intervened directly with Tito   on his behalf, Dedijer 
was fi nally allowed to emigrate permanently.  103   Dedijer ended up in 
Sweden  , where he taught, researched, and consulted on R&D man-
agement   for the rest of his days. 

   A third major fi gure to leave was Anton Peterlin. As previously 
noted, Peterlin was the founding director of the Jožef Stefan Institute   
in Ljubljana, Slovenia, which was the second largest institute after 
Vinča  . In 1958, Peterlin fi nally lost the political chess match and had 
to resign as chair of the institute’s scientifi c council.  104   Stung by these 

     99     Stevan Dedijer, “Research and Freedom in Undeveloped Countries,”  Bulletin 
of the Atomic Scientists  Vol. 13, No. 7 (September  1957 ), pp. 238–242.  

  100     Stevan Dedijer, “Birth and Death of a Myth,”  Bulletin of the Atomic 
Scientists  Vol. 14, No. 5 (May  1958 ), pp. 164–168.  

  101     Stevan Dedijer, “Scientifi c Research and Development: A Comparative Study,” 
 Nature  Vol. 187, No. 4736 (August 6,  1960 ), pp. 458–461.  

  102     See letters regarding Dedijer’s situation in Niels Bohr General Correspondence, 
folder “Stevan Dedijer,” Niels Bohr archive, Niels Bohr Institute, Copenhagen, 
Denmark.  

  103     Jan Annerstedt and Andrew Jamison, “Stevan Dedijer: An ‘Elitist 
Egalitarian,’” in Jan Annerstedt and Andrew Jamison, eds.,  From 
Research Policy to Social Intelligence: Essays for Stevan Dedijer  (London: 
Macmillan,  1988 ), p. 3. On the Gustafson–Erlander relationship, see 
“Torsten Gustafson 1904–1987,”  CERN Courier , September 1987.  

  104     All of the information in this paragraph comes from Peterlin, “My Scientifi c 
Life,” pp. 31–32.  
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events, Peterlin activated his international contacts, and in 1959 he 
left Yugoslavia for a series of research stints in Germany   (University 
of Mainz) and then the United States   (Wayne State University and 
Harvard). Then, while at Harvard in 1960, he was offered and 
accepted a permanent position as professor of physics at the Technical 
University in Munich. Upon learning of Peterlin’s prestigious new 
post, the Yugoslav authorities tried to lure him back, but he rebuffed 
them. The following year Peterlin was recruited again, this time to 
become the director of the new Camille Dreyfus Laboratory at the 
Research Triangle Institute in North Carolina. He remained there for 
the rest of his career    . 

 These disgruntled departures of top scientifi c and technical work-
ers were even more damaging to Yugoslavia’s nuclear plans than the 
ambitious departures of the younger scientifi c and technical workers 
that were discussed in the previous section. In part this is because 
the people the Rankovi ć    FNEC   chose to replace them were much 
less well-qualifi ed. For instance, after Peterlin  ’s exit a non-scientist, 
Lucijan  Š inkovec  , was appointed director of the Jo ž ef Stefan Institute  . 
A disciplinary martinet,  Š inkovec   caused major personnel troubles 
and a further exodus of scientifi c talent. For instance,  Š inkovec   
attempted to force the Cal Tech-educated physicist Bogdan Povh   to 
remain permanently in Yugoslavia, denying him permission even to 
attend foreign conferences. This treatment led Povh  , who had never 
before considered emigrating, to sneak out to Germany   on a tourist 
visa in 1962.  105   Povh   soon had a chair in physics at Heidelberg and 
later served as the director of the renowned Max Planck Institute for 
Nuclear Physics in that city. 

 Another effect of the departure of top professionals was the demise 
of any semblance of a rational technology procurement plan for the 
nuclear program. A French   visitor to Vin č a   in 1961 commented on the 
institute’s “disorderly efforts and rather heterogeneous equipment … 
[They] take whatever is the latest thing, without great discernment or 
a coherent plan. The certain result is waste.”  106   This example further 
shows the limits of a techno-centric   analysis that focuses narrowly on 

  105     Email communication with Bogdan Povh, February 12, 2009.  
  106     CEA Direction des Productions, Recherches et Exploitations Mini è res, 

“Rapport de la mission effectu é e en Yougoslavie du 25 juin au 8 
juillet 1961,” CEA Archives, Fontenay-aux-Roses, France, dossier 
2006–119–100/1961.  
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the hardware benefi ts of Atoms for Peace. In fact, due to the work-
ings of the “softer” variables that I am focusing on in this chapter, 
the actual hardware benefi ts can be much less than the dollar fi gure 
might suggest. 

  The choice for voice .   Ivan Supek, the founding director of the 
Rudjer Bo š kovi ć  Institute  , deserves special attention because unlike 
most of the others discussed here, he chose to remain in Yugoslavia 
and to use his international connections as a platform for becoming 
a strong dissident against Yugoslavia’s nuclear policies. The case of 
Supek thus provides an even clearer example than Dedijer  ’s of how 
Atoms for Peace encourages the choice for “voice” by scientifi c and 
technical workers against a regime’s nuclear weapons ambitions  . 

 Supek had enjoyed considerable initial credibility with the Yugoslav 
top leadership because of his passionate antifascism, which during his 
student days in Germany   had briefl y landed him in a Gestapo jail, and 
had also led him to offer his services to Tito  ’s Partisans during the war. 
Informed in 1950 that he was to head Yugoslavia’s third nuclear insti-
tute, Supek used his infl uence to convince the regime to permit a focus 
not on applications of nuclear energy, like the other two institutes, 
but rather on theoretical physics and elementary particle research.  107   
Supek wanted to shelter his institute and its scientifi c and technical 
workers from regime demands to participate in a nuclear weapons 
drive.  108   But by 1955 the regime’s patience with its nuclear scientists 
was becoming very short, and Rankovi ć    took personal charge of the 
new FNEC   to get results. The FNEC   started pressing Supek to make 
nuclear energy applications the focus of research at Bo š kovi ć   , too, 
and it dangled the carrot of foreign fellowships to divert many of 
Supek’s brightest young colleagues away from pure theory and into 
applied topics.  109   In 1955 it also transferred the task of designing a 
graphite moderated and natural uranium fueled reactor to Bo š kovi ć    
from the Jo ž ef Stefan Institute  , over the objections of both Supek and 
Peterlin  .  110   

  107     Ivan Supek, “Notes from the Biography of Rudjer Bo š kovi ć ,” in Supek, 
 Opstati Usprkos  (Zagreb: Skolska Knjiga,  1972 ), pp. 73–81.  

  108     Dorde Licina and Vlado Rajic, “Dr. Ivan Supek: An Evening with 
Heisenberg,”  Vjesnik , February 5, 1990, translation. Document provided by 
William Potter.  

  109     Tadi ć , “Ivan Supek and Theoretical Physics in Zagreb,” p. 9.  
  110     Peterlin, “My Scientifi c Life,” p. 31.  
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 Even as the regime pushed, Supek was pushing back. Perhaps need-
less to say, the Bo š kovi ć  Institute  ’s work on the reactor-  cum-plutonium   
factory that the regime had ordered it to design in 1955 did not get 
very far.  111   Then in 1956, Supek, in alliance with Peterlin  , strenuously 
opposed the import   of the Russian experimental reactors to Vin č a  .  112   
Even more aggressively, as noted above Supek invited Stevan Dedijer   
to work at Bo š kovi ć    after Dedijer   was ousted from Vin č a  , support-
ing the former Vin č a   boss as he developed his dissident critique of 
Yugoslavia’s science policies. 

 Supek’s ability to resist the regime’s nuclear direction was greatly 
strengthened by the alliances he had made in the European Atoms 
for Peace community, for instance with Victor Weisskopf  , the famed 
director of CERN  ,  113   and with Paolo Budinich  , whose project to cre-
ate the UNESCO   and IAEA  -sponsored Trieste International Center 
for Theoretical Physics Supek strongly embraced.  114   The Pugwash 
conferences   were another valuable forum for Supek to strengthen 
his international ties.  115   Such high-profi le international connec-
tions made it diffi cult for the regime to muzzle him. Indeed, it was 
Supek’s explicit strategy to use his “international fame” to “make it 
diffi cult for Rankovi ć    to completely get rid of [him] from the whole 
enterprise.”  116   

 Supek’s strategy paid off: even after losing the directorship of 
Bo š kovi ć    in 1958 he was able to cling to his post on the FNEC   Scientifi c 
Council, where he continued his campaign against the regime’s 
nuclear plans until 1962. (His successor as Bo š kovi ć   ’s representa-
tive to the FNEC  , Vladimir Knapp  , also multiplied his international 
contacts through such organizations as Pugwash   and persisted in the 
same political stances.)  117   Supek then found his way on to the Cultural 
and Educational Council of the Federal Yugoslav Assembly, which 

  111      Ibid. , p. 31.  
  112     Ivan Supek interview in Georges Ripka, ed.,  Vivre savant sous le Communisme  

(Paris: Belin,  2002 ), p. 162.  
  113     As noted in Weisskopf, letter to Willems, December 11, 1961.  
  114     Alexis de Greiff, “The Tale of Two Peripheries: The Creation of the 

International Centre for Theoretical Physics in Trieste,”  Historical Studies 
in the Physical and Biological Sciences  Vol. 33, pt. I ( 2002 ), pp. 33–59.  

  115     Supek interview in Ripka,  Vivre savant sous le Communisme , p. 168.  
  116     Ivan Supek, “Testimony on A-Plot: Post-Scriptum,” pp. 81–101.  
  117     Vladimir Knapp interview in Ripka,  Vivre savant sous le Communisme , 

pp. 173–174.  
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although a toothless body nonetheless gave him a platform to con-
tinue his nuclear activism. In 1966, after Tito  ’s spectacular purge of 
his erstwhile number two Rankovi ć    from all of his government and 
party functions, Supek found himself turned into a popular hero for 
his long opposition to the Rankovi ć    FNEC  ’s vast misallocation of 
funds to the white elephant Kalna uranium mining and milling com-
plex, which I discussed earlier in the chapter. The indefatigable Supek 
was to continue complicating politicians’ lives all the way up until his 
death in 2007.   

  Desperate departures .  A round 1958, the Yugoslav nuclear program 
started running into serious trouble. There was a fatal nuclear accident 
in the zero-power reactor at Vin č a  , in the wake of which Rankovi ć    
caused further organizational disarray by replacing the directors of 
all three main nuclear institutes.  118   Rankovi ć    kept pushing the insti-
tutes for results, but in 1961 a “highest-level order,” apparently from 
Tito   himself, abruptly halted the then-ongoing intensive discussions 
for a bomb-grade plutonium  -producing reactor.  119   Yugoslavia’s deci-
sion to withdraw from CERN   in 1961 was also indicative of the 
regime’s declining interest in nuclear physics. The nuclear program 
continued to receive big budgets   during the early 1960s, but its future 
looked increasingly uncertain. In such a situation, naturally scientifi c 
and technical workers began to look even more intensely for outside 
options. 

 Among the fi rst of these desperate departures was a man at the 
very top. The administrator   Slobodan Naki ć enovi ć , a close com-
rade of Tito  ’s during the war, fi rst served as director of Vin č a   from 
1949 to 1952 and later became Secretary of the FNEC  , reporting dir-
ectly to Rankovi ć    and running the FNEC   on a day-to-day basis. But 
understanding that the end was near, in 1964 Naki ć enovi ć  parlayed 
the good relations he had made in Vienna as the longtime Yugoslav 
representative to the IAEA   to jump over to that organization as its 
new IAEA   Director of Safeguards. The reader will recall that another 
Yugoslav, Dragoslav Popovi ć   , had been serving in that post since 1961. 
In fact, due to the recent creation of the higher post of IAEA   Inspector 
General, Naki ć enovi ć  ’ s rank in the IAEA   hierarchy was actually an 

  118     On the accident, see Pe š i ć , “Review of Accident Analyses of RB 
Experimental Reactor,” pp. 3–15.  

  119     Interview with Dragoslav Popovi ć , January 22, 2009.  
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entire rung lower than where Popovi ć    had been – even though Popovi ć    
had earlier worked under Naki ć enovi ć  at the FNEC  . Normally this 
effective demotion would have mattered to Naki ć enovi ć ; but at this 
point he just wanted to get out.  120   Naki ć enovi ć  remained as IAEA   
Director of Safeguards until his retirement in 1977 and stayed on in 
Vienna even after that  . 

 Naki ć enovi ć  ’ s departure was the canary in the coal mine. In 1966, 
right after Rankovi ć   ’s fall from power, the nuclear program’s funding 
was cut in half.  121   After these draconian cuts, scientifi c and technical 
workers began leaving in droves. In the fi ve-year period between 1968 
and 1973, 1,384 scientists of all kinds left Yugoslavia, with approxi-
mately another 3,000 leaving during the next 10 years.  122   

 The general opening of Yugoslavia’s borders to emigration around 
1965 also smoothed scientifi c and technical workers’ pathway out of 
the country.  123   But even after the country’s borders had been fl ung 
wide open, the international connections scientifi c and technical 
workers enjoyed thanks to Atoms for Peace still facilitated their choice 
for exit by ensuring that they would not be trading their vocation of 
knowledge work – however constrained it was by low budgets   and 
authoritarian mismanagement – for the steering wheel of a German   
taxi cab. Indeed, often the fi rst step out of Vin č a   was to do a visiting 
researcher stint in a nuclear program abroad, and from there to tran-
sit out to a permanent job in the host country. A French   delegation to 
Vin č a   in 1968 reported that no less than 20 percent of the scientifi c 
staff on the books were in fact working abroad at that time.  124   As for 

  120     Interview with Nebojsa Naki ć enovi ć , son of Slobodan Naki ć enovi ć , Vienna, 
Austria, October 4, 2008.  

  121     Anton Moljk, Jordan Pop-Jordanov, and Slavko Vrhovac, “The Bases 
of Future Work in Nuclear Energy,”  Nuklearna Energija  No. 4 ( 1967 ); 
Joint Publications Research Service translation no. 44, 180 (January 30, 
 1968 ), p. 3, available in Readex Microprint Corporation,  US Government 
Publications (Non-Depository):  no. 1968–5208. Thanks to Molly Molloy 
and the Media and Microtext staff at Stanford University Library for their 
help in locating this document.  

  122     Vera Rich, “Yugoslavia: Brain Drain,”  Nature  Vol. 312, No. 29 (November 
 1984 ), p. 395.  

  123     See Schierup,  Migration, Socialism, and the International Division of 
Labour , pp. 124–125.  

  124     Report “Mission en Yougoslavie de MM. Debiesse, Doireau, Weill: 20–25 
Septembre 1968,” CEA Archives, Fontenay-aux-Roses, France, dossier 
2006–119–73.  
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those who remained inside the three nuclear institutes, many were 
“certainly not fi rst-rate researchers,” in the diplomatic phrase of the 
French   CEA  ’s Jacky Weill  .  125   The mass departures of the mid-to-late 
1960s completed the nuclear program’s arc from (to borrow Ra ž em’s 
phrase again) “Big Science  ” to “Nullity.” 

 This chapter is focused primarily on how international civil 
nuclear cooperation helps or hampers developing   countries’ nuclear 
capacities, but it is also breaking new ground by highlighting the 
nonproliferation-promoting consequences of the brain drain  , what-
ever its causes. Yugoslavia’s nuclear ambitions suffered mightily not 
just from the brain drain   out of the nuclear program per se, but also 
from the more general brain drain   that affected related economic 
sectors. For instance, one of the keys to nuclear weapons develop-
ment is metallurgical expertise, of which Yugoslav industry at one 
point had a great deal. But the opening of the Yugoslav economy 
in the mid 1960s allowed Western   European companies to sys-
tematically recruit Yugoslav metallurgists for their own purposes. 
Indeed, Schierup writes that through these practices Yugoslavia was 
“virtually stripped” of its most highly qualifi ed metallurgists, an 
astounding 34 percent of whom were working outside the country 
by 1970.  126   The mass brain drain   experienced by the post-1965 lib-
eralizing Yugoslavia puts a new twist on the pattern identifi ed by 
Etel Solingen that the more internationally open a state becomes, the 
less likely its “nuclearization” becomes. Solingen’s explanation for 
this pattern relies mainly on the demand-side variable   of the incen-
tive for liberalizing regime elites and their societal allies to respect 
nonproliferation   norms in order to maintain good relations with 
the outside world.  127   But the example of the Yugoslav brain drain   
suggests a different, albeit potentially complementary, supply-side 
explanation for the pattern: the simple impossibility of building the 
bomb when the people needed for such a project are no longer work-
ing inside the country. Indeed, such supply-side factors are key to 
understanding what ultimately constrained Yugoslavia, since despite 

  125     Interview with Jacky Weill, Paris, September 13, 2008. Weill made several 
visits to Vin č a on behalf of the French CEA over the course of the 1960s.    

  126     Schierup,  Migration, Socialism, and the International Division of Labor , 
p. 109.  

  127     Etel Solingen,  Nuclear Logics: Contrasting Paths in East Asia and the 
Middle East  (Princeton University Press,  2007 ), p. 43.  
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the international ties he had fostered, Tito   actually did order his men 
to launch a dedicated nuclear weapons drive in 1974.  128    

  From tragedy to farce: Tito’s nuclear bomb project, 
part deux 

 Despite the many problems the nuclear program had encountered over 
the years, Tito   never entirely gave up on his original nuclear dream. A 
few weeks after India  ’s nuclear test   of 1974, he instructed the coun-
try’s top military and scientifi c leaders – despite Yugoslavia’s recent 
accession to the NPT   – to go ahead and build the bomb.  129   Given the 
lamentable state of Yugoslavia’s nuclear program at that time, Tito  ’s 
order was simply astonishing to the scientists and engineers present at 
the meeting. Ivo Slaus  , a Croatian physicist who attended the meet-
ing in his capacity as acting director of the Rudjer Bo š kovi ć  Institute, 
considered Tito  ’s order to be either a “megalomaniac idea” or, more 
likely, a diplomatic “bluff.”  130   Slaus   and his colleagues made a show 
of signing on to Tito  ’s “bluff,” but few actually devoted themselves 
to the bomb project.  131   Indeed, less than a month after receiving this 
supposedly transcendental assignment, Slaus   packed his bags and left 
for a long-planned research stint at the Naval Research Laboratory 
in Washington. All in all, there was essentially no progress toward 
“Tito  ’s bomb” up to the supreme leader’s death in 1980.  132   After 
that, as Slaus   notes, “the project essentially collapsed” despite the 
efforts of the Secretary of Defense, Adm. Branko Mamula  , to keep 
it alive.  133   Yugoslavia itself was to collapse not long thereafter, lead-
ing to new worries about the potential theft or spontaneous combus-
tion of the dangerous nuclear materials inside its dilapidated nuclear 
establishments.  134     

  128     Note that despite Tito’s 1974 decision, Gaukhar Mukhatzhanova argues that 
Solingen’s argument about the impact of liberalizing political coalition interests 
on regimes’ nuclear intentions actually fi ts the Yugoslav case pretty well. See 
Mukhatzhanova, “Nuclear Weapons in the Balkans,” esp. pp. 213–215.  

  129     Potter  et al. , “Tito’s Nuclear Legacy.”  
  130     Email communication with Ivo Slaus, October 6, 2009.  
  131     Email communication with Ivo Slaus, October 13, 2009.  
  132     Potter  et al. , “Tito’s Nuclear Legacy.”  
  133     Email communication with Ivo Slaus, October 6, 2009.  
  134     See Philipp C. Bleek, “Project Vinca: Lessons for Securing Civil Nuclear 

Material Stockpiles,”  Nonproliferation Review  Vol. 10, No. 3 (fall–winter 
 2003 ), pp. 1–23.  
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  Conclusion: thinking beyond the Yugoslav case  

 This chapter began with a deductive theoretical analysis of the pro-
liferation implications of international civil nuclear cooperation. I 
argued that the proliferation literature needs to abandon its simplistic, 
outdated “give–get  ” approach to international technology transfer. 
Despite the transfer of hardware and know-how that they promote, 
Atoms for Peace-type programs may actually substantially constrain 
many states’ capacity to build the bomb. This is because they make 
scientifi c and technical workers’ choice for loyalty to a bomb-desiring 
regime more diffi cult, their choice for voice less dangerous, and their 
choice for exit more feasible. These effects should be particularly pro-
nounced in the neo-patrimonial   institutional contexts that are typical 
of many countries in the developing   world. 

 Having developed these theoretical contentions, in the second half 
of the chapter I tested them on a case study of the nuclear efforts of 
Tito  ’s Yugoslavia. I found that Tito  ’s nuclear weapons ambitions   were 
indeed constrained by Atoms for Peace, even during the West’s most 
“na ï ve” nuclear promotion days of the 1950s and 1960s. It is not my 
contention that Atoms for Peace was a silver bullet for nonprolifer-
ation in the case of Yugoslavia. Rather, my claim is that in the long 
run Atoms for Peace intensifi ed and locked in the Yugoslav nuclear 
program’s poor organizational performance, and accelerated the pro-
gram’s ultimate collapse. 

 Some readers might be tempted to conclude that since poor man-
agement  , and behind it neo-patrimonialism  , were the root causes of 
Yugoslavia’s nuclear woes, therefore the effects of Atoms for Peace 
were superfl uous to the outcome. However, it would be wrong to 
ignore the Atoms for Peace variable simply because it did not single-
handedly prevent a Yugoslav nuclear bomb from coming into being. 
Recall that the literature has generally contended that Atoms for 
Peace helps states to leapfrog over their organizational and resource 
limitations by handing them ready-made solutions to diffi cult tech-
nical problems. So it would already be a signifi cant fi nding merely 
to show that Atoms for Peace, in its heyday in the 1950s and 1960s, 
did not allow Yugoslavia to leapfrog those limitations. But in fact my 
fi nding is that Atoms for Peace greatly  compounded  those limitations 
in the case of Yugoslavia. 

 This fi nding is not just interestingly counterintuitive; it also has 
important implications for the United States   and contemporary 
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international nonproliferation policy. Of course, those broader impli-
cations can only be justifi ed to the extent that Yugoslavia is actually a 
representative case and not an outlier. I cannot settle that question here; 
only further empirical research on more case studies can. However, 
a strong prima facie argument can be made that the Yugoslav experi-
ence may well have been repeated in many other cases. 

 First, I previously offered a set of reasons why Yugoslavia repre-
sents a hard test for the theory that I developed in the fi rst half of the 
chapter. By choosing Yugoslavia as the case study, I stacked the deck 
in favor of the conventional wisdom, but the conventional wisdom 
turned out to be wrong. Such a fi nding should not be brushed off as 
a mere curiosity. 

 Second, the conventional wisdom would have us believe that 
the case of India  , a state whose “peaceful nuclear explosive” pro-
ject clearly did benefi t from the unwitting help of international civil 
nuclear cooperation programs prior to 1974, is more representative 
than the case of Yugoslavia. However, the case of Yugoslavia clearly 
indicates that the conventional wisdom has been wrong to gener-
alize willy-nilly from India  ’s experience to the rest of the develop-
ing   world. Indeed, as noted previously, there are good theoretical 
reasons to think that the Indian   nuclear experience with Atoms for 
Peace may have been much less typical for developing   countries than 
the Yugoslav experience. First, as noted earlier in the chapter, the 
brain drain   literature has singled out India   as one of the handful of 
developing   countries whose size allows it to absorb the hit of a sub-
stantial brain drain   and yet still benefi t through such compensating 
mechanisms as brain circulation, brain diaspora, and brain replace-
ment.  135   Second, the literature on state capacity suggests that the 
bureaucratic   “steel frame” inherited from the British   colonial Indian   
Civil Service, though surely not problem-free, places India   far above 
most other developing   countries in terms of its level of Weberian 
legal-rationalism  .  136   Refl ecting these general strengths of the Indian   
state, its nuclear program boasted autonomous professionalism   
and was therefore able to utilize its international connections to 

  135     Kapur and McHale,  Give Us Your Best and Brightest , pp. 178–179.  
  136     See, for example, van Creveld,  The Rise and Decline of the State , pp. 330–

331; Christophe Jaffrelot, “India and Pakistan: Interpreting the Divergence 
of Two Political Trajectories,”  Cambridge Review of International Affairs  
Vol. 15, No. 2 ( 2002 ), pp. 253–255.  
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advance its “peaceful nuclear explosion” project, rather than being 
constrained by them as Yugoslavia was.  137   In short, prima facie the 
Yugoslav experience would seem a much better starting point than 
the Indian   one for generating fi rst-cut expectations about the likely 
proliferation implications of civil nuclear cooperation with most 
developing   countries.  138     

 Another potential limitation on the generalizability of the fi ndings 
from the Yugoslav case could be the fact that the main events in it 
happened long ago. But it should be pointed out that the brain drain   
from the developing   world, and now also from the post-Communist     
states, continues to be a major social fact in the contemporary inter-
national system. Indeed, although the US   demand for the services of 
developing  -world scientifi c and technical workers was already quite 
high during the 1950s and 1960s, it has become absolutely voracious 
in recent years. Between 1978 and 2008, the number of US   Ph.D. 
recipients holding temporary visas jumped from 3,475 (11 percent 
of the total number of doctorates granted by American   universities) 
to 15,246 (31 percent of the total).  139   In the physical sciences, the 
increase was from 653 (16 percent) to 3,678 (45 percent). In engin-
eering, the increase was from 781 (32 percent) to 4,486 (57 percent). 
Of these newly minted temporary visa-holding Ph.D.s, in 2008 73.5 
percent reported the intention to remain in the United States  , with 
over 80 percent of Ph.D.s in engineering and the physical sciences 
reporting this intention. Moreover, doctoral recipients with origins in 

  137     See Robert S. Anderson,  Nucleus and Nation: Scientists, International 
Networks, and Power in India  (University of Chicago Press,  2010 ).  

  138     Even in the case of India  , blaming Atoms for Peace for its acquisition of 
nuclear weapons is a bit over the top. After all, it is important to stress 
that although the fi rst Indian nuclear test was in 1974, India only chose 
defi nitively for a nuclear weapons arsenal in 1998. (See Hymans,  The 
Psychology of Nuclear Proliferation , ch. 7.) This important distinction puts 
the conventional wisdom in a diffi cult bind. After all, nuclear assistance 
that was largely cut off after 1974 cannot be held responsible for a decision 
that was fi nally taken only in 1998. Indeed, one could argue that the cutoff 
of assistance after 1974 may actually have encouraged the defi nitive 1998 
decision by enraging many scientifi c and technical workers in the Indian 
nuclear program. I return to this point in  Chapter 8 .  

  139     Data in this paragraph is from Mark K. Fiegener, ed.,  Doctoral Recipients 
from US Universities: Summary Report 2007–2008  (Washington, DC: 
National Science Foundation, December  2009 ), p. 39, available at  www.nsf.
gov/statistics/nsf10309/ .  
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developing   or post-Communist   countries were generally much more 
likely to want to stay in the United States   than recipients with origins 
in developed   states.  140   Meanwhile, the out-migration of the highly 
skilled is having dramatic consequences on the resource base of send-
ing countries. For instance, 41 percent of all tertiary-educated people 
from Caribbean   states have emigrated to developed   countries, as well 
as 27 percent of West Africans, and 18.4 percent of East Africans  .  141   
This massive brain drain   is nothing to celebrate; it has caused major 
social ills in the developing   world. But as an empirical matter, brain 
drain   is correlated with reduced technological potential, and when it 
comes to the narrow question of nuclear weapons development, redu-
cing developing   countries’ technological potential is not necessarily a 
bad thing.  142   

 One could try to turn this argument around and contend that since 
the brain drain   has become so massive, state policies can do little 
to encourage or discourage it anymore. So perhaps we could cut off 
international civil nuclear cooperation, and yet still benefi t from the 
nonproliferation-promoting effects of the brain drain. But in fact the 
brain drain   still depends crucially on facilitative state policies, espe-
cially those of the United States   and other receiving countries.  143   And 
in the nuclear area in particular, there is no guarantee that those facili-
tative policies will continue. After all, as noted at the outset of this 
chapter, nonproliferation concerns have led the United States   to reduce 
substantially the scope of its international civil nuclear cooperation 
efforts over the past decades, and some nonproliferation advocates 
want to abolish them altogether. The recent US  –India   civil nuclear 
agreement points in the opposite direction, but it is too soon to tell if 
the deal signals a new American nuclear openness, or merely a unique 
exception to the overall policy trend. Certainly on the burning case 

  140      Ibid. , pp. 66–67.  
  141     Kapur and McHale,  Give Us Your Best and Brightest , p. 2.  
  142     Recently it has been revealed that the CIA has a program called “Brain 

Drain” that tries to entice Iranian nuclear scientifi c and technical workers 
to defect from their country with large monetary payments. That is an 
aggressive action that should not be confused with Atoms for Peace. I discuss 
this issue more in  Chapter 8 . See Greg Miller and Thomas Erdbrink, “US 
Paid Iranian Scientist $5 Million for Aid to CIA, Offi cials Say,”  Washington 
Post , July 15, 2010, available at  www.washingtonpost.com/wp-dyn/content/
story/2010/07/13/ST2010071302673.html?sid =ST2010071302673.  

  143     Kapur and McHale,  Give Us Your Best and Brightest , pp. 179–188.  
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of Iran  , the United States has engaged in an intense and sustained 
attempt to cut off Iranian scientifi c and technical workers from the 
outside world.  144   

 On the surface, policies of enforced international isolation seem 
“tough” and policies of Atoms for Peace seem “na ï ve.” But in fact, as 
I have argued in this chapter, those “na ï ve” policies may often more 
successfully advance the cause of nonproliferation. I will return to 
this point in the concluding chapter of this book  .          

  144     Yudhijit Bhattacharjee, “Prominent Iranian Scientist Blocked from 
Attending Physics Meeting,”  Science  Vol. 327, No. 5968 (February 19, 
 2010 ), p. 933; Yudhijit Bhattacharjee, “ACS [American Chemical Society] 
Drops Iranian Members, Citing Embargo,”  Science  Vol. 315, No. 5820 
(March 30,  2007 ) p. 1777; Yudhijit Bhattacharjee, “Society [American 
Institute of Aeronautics and Astronautics] Bars Papers from Iranian 
Authors,”  Science  Vol. 308, No. 5729 (June 17,  2005 ); and Yudhijit 
Bhattacharjee, “US Trade Policy Creates Confusion over Co-Authorship,” 
 Science  Vol. 304, No. 5676 (June 4,  2004 ), p. 1422.  
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       In the previous chapter, I examined the widespread belief that inter-
national civil nuclear cooperation   policies unintentionally accelerate 
developing   states’ achievement of their nuclear weapons ambitions  . I 
argued that although programs of international civil nuclear cooper-
ation   can indeed accelerate the well-managed   nuclear weapons 
projects of Weberian legal-rational states  , they can do much less for – 
and even tend to hamper – the poorly-managed   nuclear projects of 
neo-patrimonial   states. In particular, I noted that they can strongly 
promote nonproliferation by facilitating the debilitating brain drain 
of scientifi c and technical workers out of the developing   world. 

 Curiously enough, my emphasis on the nonproliferation-promot-
ing effects of the brain drain is a novel one for the literature, which 
has instead focused on the proliferation risks caused by the supposed 
brain drain of scientifi c and technical talent  to , not from, the develop-
ing   world. Indeed, ever since the early 1990s many analysts have been 
captivated by the notion that former Soviet   nuclear scientifi c and tech-
nical workers might, out of fi nancial desperation or greed, choose to 
sell their services internationally to the highest bidder, thus providing 
the “missing link” that transforms scientifi cally backward countries 
such as Syria   or Libya   from mere nuclear hopefuls into real nuclear 
threats.  1   The United States   and other Western   governments, as well 
as non-governmental organizations and the fi nancier George Soros  , 
have also been quite alive to this possibility and created a wide array 

     6     Proliferation implications of footloose 
nuclear scientists:     theory and a 
case study of Perón’s Argentina  

  1     Dorothy S. Zinberg, “The Missing Link? Nuclear Proliferation and the 
International Mobility of Russian Nuclear Experts,” UNIDIR Research Paper 
No. 35 (New York and Geneva: United Nations Institute for Disarmament 
Research,  1995 ). See also Maria Katsva, “Weapons of Mass Destruction 
Brain Drain from Russia: Problems and Perspectives,”  Journal of Slavic 
Military Studies  Vol. 13, No. 1 (March  2000 ), pp. 46–67.  
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Proliferation implications of footloose nuclear scientists204

of aid programs aimed at forestalling the feared potential exodus of 
top-fl ight nuclear talent to proliferant states. They have funneled well 
over a billion dollars to tens of thousands of post-Soviet   scientifi c and 
technical workers for this specifi c purpose.  2   

 In this chapter, I take a hard look at the theoretical and empir-
ical bases for proliferation analysts’ fear that international scientifi c 
migration poses a major threat to world peace. I argue that in fact, 
far from being an easy shortcut to an effi cient   nuclear weapons pro-
ject, the decision to recruit footloose nuclear scientifi c and technical 
workers greatly increases a state’s management   headaches. Therefore, 
although the well-managed  , professional   nuclear programs of 
Weberian legal-rational states   can probably overcome such headaches 
and benefi t from the infusion of foreign talent, the poorly-managed  , 
unprofessional   programs of neo-patrimonial   states are much less able 
to surmount the diffi culties and might even be crippled by them. In 
short, in this chapter as in the last one, my basic claim is that the pro-
liferation implications of international variables depend heavily on the 
domestic variables of management   and institutions that I highlighted 
in  Chapter 2 . Globalization   does not close, but actually widens the 
nuclear weapons project effi ciency   gap between states that have got 
things right domestically and those that haven’t. 

 The chapter is organized as follows.   First, I introduce new theory 
on the question of developing   state nuclear programs’ ability to recruit 
and manage   foreign scientifi c and technical workers. Second, to probe 
the plausibility of my theoretical analysis, I examine the contribution 
of scientifi c and technical émigrés to the nuclear program of Argentina 
during the fi rst regime of President Juan Perón   (1946–1955). The 
Argentine case is probably the most signifi cant, and certainly the best-
documented, historical example of mass scientifi c emigration from 
the developed world to a developing   country. In particular, Perón  ’s 
Argentina received an infl ux of many scientifi c and technical work-
ers from Nazi   Germany   in the immediate aftermath of World War II  . 
One of the new arrivals, a physicist named   Ronald Richter, convinced 
Perón   to launch a major, dual-use   nuclear program under Richter’s 
control beginning in 1948. The hiring of Richter is a clear example of 

  2     For a description of the main aid programs and organizations, see Ball and 
Gerber, “Russian Scientists and Rogue States, esp. pp. 54–58. See also Sharon 
K. Weiner, “Preventing Nuclear Entrepreneurship in Russia’s Nuclear Cities,” 
 International Security  Vol. 27, No. 2 (autumn  2002 ), pp. 126–158.  
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Theorizing the proliferation consequences 205

the dangers of footloose nuclear scientifi c and technical workers – the 
dangers to the developing   country, that is, since Richter’s experimen-
tal results turned out to be completely bogus, and he was ultimately 
revealed to have a weak command even of elementary nuclear physics 
and experimental technique. I explain Richter’s success at perpetrating 
his fraud as a function of the psychological weaknesses of the presi-
dent and, more fundamentally, the weak institutionalization   of science 
and state under the Peronist regime. As weak state institutions are 
certainly common to many developing   countries, it is reasonable to 
view the Richter case   not as a uniquely bizarre episode, but rather as 
indicative of how easily the recruitment of foreign scientifi c and tech-
nical workers can send developing   country nuclear weapons projects 
into a tailspin. Finally, I more briefl y explain how Argentina was able 
to recover from this disastrous and hugely embarrassing episode and 
ended up constructing a quite high-performing nuclear program – one 
that relied above all on the country’s indigenous human resources  .    

  Theorizing the proliferation consequences 
of footloose nuclear scientists  

 I begin with some general theoretical points about the advantages 
and diffi culties of recruiting experienced foreign scientifi c and tech-
nical workers to contribute to nuclear weapons projects in developing   
states. 

  The main benefi t of hiring foreign talent: knowledge transfer 

 The proliferation literature is well aware of the potential contribu-
tions that experienced scientifi c and technical émigrés can make to 
developing   country nuclear weapons projects. The main benefi t of 
bringing in foreign talent lies in their ability to pass on the secrets of 
nuclear weapons production, including the tacit knowledge that is 
diffi cult to write down. A state’s acquisition of this knowledge can 
indeed supercharge its nuclear weapons project effi ciency  . On the 
other hand, as I noted in the previous chapter, it is not easy to acquire 
nuclear knowledge even when you do have an experienced tutor. The 
proliferation literature needs to replace its standard “give–get  ” model 
of technology transfer with a much more nuanced understanding of 
this complex process.  
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  The main obstacle to hiring foreign talent: 
they don’t want to come 

 Even accepting the notion that globally footloose scientifi c and tech-
nical workers can be very effective vectors of nuclear weapons-relevant 
knowledge transfer, however, the proliferation literature has tended to 
underestimate the diffi culties most developing   countries have in recruit-
ing such high-powered talent.  3   After all, it is important to remember 
that, despite the way the term “brain drain” has been bandied about 
in the proliferation literature, in fact the brain drain overwhelmingly 
fl ows away from the developing   world, not toward it. 

 For instance, surveys of post-Soviet   scientifi c and technical work-
ers clearly show that only a minority are seriously interested in leav-
ing home, and most of those people are interested in leaving only if 
they can live in the West  . Not surprisingly, it is indeed to the West   
(including Israel  ) that the vast majority of actual post-Soviet   scientifi c 
and technical emigrants have gone.  4   By contrast, survey data indi-
cate that only one-fi fth of Russian   scientifi c and technical workers 
would even consider moving to a potential proliferant state for any 
purpose, WMD  -related or not.  5   Moreover, although no one knows 
the actual number of post-Soviet   scientifi c and technical workers slip-
ping away to work in suspected proliferant states, it has clearly been 
very small.  6   

  3     For instance, Graham Allison  et al.  write, “If would-be proliferants want 
professional help, history suggests they will probably get it. Nearly every 
successful national nuclear weapons program has benefi ted greatly from 
‘brain drain.’” Graham T. Allison, Owen R. Coté, Jr., Richard A. Falkenrath, 
and Steven E. Miller, eds.,  Avoiding Nuclear Anarchy: Containing the Threat 
of Loose Russian Nuclear Weapons and Fissile Material  (Cambridge, MA: 
Center for Science and International Affairs,  1996 ), p. 225.  

  4     Valentin Tikhonov,  Russia’s Nuclear and Missile Complex: The Human 
Factor in Proliferation  (Washington, DC: Carnegie Endowment for 
International Peace,  2001 ), esp. pp. 52–67. This is also the clear implication 
of the data presented by Ball and Gerber, “Russian Scientists and Rogue 
States,” although they try to accentuate their survey respondents’ willingness 
to contemplate going to a developing world destination.  

  5     Ball and Gerber, “Russian Scientists and Rogue States,” p. 69.  
  6     Note that we need to distinguish between footloose nuclear specialist 

emigrants and the teams of specialists who are assigned by the Russian 
nuclear supplier Minatom to work temporarily on its foreign construction 
projects in places such as Iran   and Cuba  . See Katsva, “Weapons of Mass 
Destruction Brain Drain from Russia,” pp. 50–53.  
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Theorizing the proliferation consequences 207

 A big driver of this preference for the West   is that experienced 
scientifi c and technical workers have professional   standards that 
make them reticent to move to countries that have a weak scientifi c 
and technical establishment. The proliferation literature typically 
assumes that developing   country dictators can overcome this reti-
cence simply by waving wads of cash at them. But that assumption 
refl ects a very simplistic understanding of most scientifi c and tech-
nical workers’ work motivations  . For instance, in Ball and Gerber’s 
2002 survey of 602 Russian   scientifi c and technical workers – at a 
time when the post-Soviet   nuclear estate was only starting to recover 
from the near-death blows it had received over the 1990s – 0 per-
cent agreed that suffi cient pay on its own would convince them to 
do WMD   or dual-use   research for a foreign “authoritarian govern-
ment,” but 2 percent said they would go there if the work was sci-
entifi cally interesting, and 7 percent said they would go there if the 
pay was suffi cient and the work was scientifi cally interesting. These 
numbers roughly doubled when the hypothetical destination was 
a “democratic   government.”  7   In other words, while some of these 
people were not categorically opposed to working on a foreign state’s 
WMD   project, the mere prospect of a big payday was not enough 
to convince them to go. Meanwhile, those few who would seriously 
consider taking a job just for the money are by defi nition not behav-
ing as professionals  , however strong their educational background 
may be. Therefore, to return to one of the central themes of  Chapter 2 , 
one has to wonder about the quality of the effort that they are likely 
to make for their new boss. 

 In short, the much-feared exodus of large numbers of penniless but 
highly professional   post-Soviet   nuclear scientifi c and technical work-
ers to developing   countries never happened, largely because most 
were simply not ready to make such a drastic personal and profes-
sional   sacrifi ce. Therefore, to the extent Western   aid programs have 
succeeded in dissuading post-Soviet   scientifi c and technical workers 
from leaving home, they have mostly created an opportunity cost for 
Western   science establishments. (Of course, this may be a good thing 
for the West’s relations with the former Soviet   states, but that is not 
the problem that concerns us here.) 

  7     Ball and Gerber, “Russian Scientists and Rogue States,” p. 71.  
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 Post-Soviet   scientifi c and technical workers’ strong preference for 
the West   is hardly unique or surprising. A useful comparison case 
here is the outfl ow of Jewish   physicists and mathematicians from 
Germany   after suddenly losing their university posts due to Hitler  ’s 
race laws of the 1930s. The comparison is particularly revealing 
because in that pre-nuclear era, unlike today, most countries had 
little interest in where such scientifi c and technical “brains” might 
end up, and in fact Western   elites were generally quite unenthused 
about letting in more Jews.   Yet of the approximately 400 Jewish   math 
and physics professors who left Germany   in this period, 300 went 
either to the United States   or the UK  , and most of the remaining 100 
found their way to other economically advanced, politically liberal 
European destinations such as France  , Switzerland  , or Sweden  . Only 
a handful of enterprising souls went to the Soviet   Union, at that time 
a semi-developed   country in the midst of an economic takeoff, or to 
Turkey  , a more standard developing   country case. And in most cases, 
the scientists’ sojourns in those places tended to be unhappy, unpro-
ductive, and brief.  8   

 Proliferation observers recognize that few post-Soviet   scientifi c and 
technical workers are moving to the developing world, and perceptive 
observers understood this already in the early 1990s.  9   But still, many 
argue that even a small trickle of top scientifi c and technical talent to 
nascent nuclear weapons projects may be enough to “jeopardize inter-
national security.”  10   As the security analyst Dorothy Zinberg puts it, 
“If 100,000 SE&Ts [scientists, engineers, and technicians] emigrate 
and fi ve of them go to work for Iran   or Libya  , or if 100 leave and the 
same number work for would-be nuclear weapons states  , the scale of 
the emigration is of little signifi cance.”  11   Should we really expect the 
arrival of a few foreign “brains” in countries such as Iran   or Libya to 
supercharge their nuclear weapons projects? Again, the matter is not 
so simple.  

     8     See Robin E. Rider, “Alarm and Opportunity: Emigration of Mathematicians 
and Physicists to Britain and the United States, 1933–1945,”  Historical 
Studies in the Physical Sciences , Vol. 15, No. 1 ( 1984 ), pp. 107–176.  

     9     Jeffrey L. Roberg, “Is the NIS Brain Drain Exaggerated?”  Demokratizatsiya: 
Journal of Post-Soviet Democratization  Vol. 2, No. 4 (fall  1994 ), pp. 
595–618.  

  10     Quote from Ball and Gerber, “Russian Scientists and Rogue States,” p. 75.  
  11     Zinberg, “The Missing Link?” p. 5.  
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Theorizing the proliferation consequences 209

  Hiring dilemmas 

 The fi rst point to make about the potential effect of scientifi c and 
technical workers leaving the former Soviet   Union or other advanced 
science establishments is that even if they are ready to go to a devel-
oping country, they may well not be hired by it. The conventional 
assumption has been that if an experienced nuclear weapons scientist 
is willing to join, say, Iran  ’s nuclear weapons project, he or she will 
certainly be warmly welcomed. After all, so the reasoning goes, why 
would a proliferant state neglect the opportunity to learn from a mas-
ter? In fact, however, the decision to hire a foreigner to work on such 
a sensitive matter is much more diffi cult than it may at fi rst appear. 

 The basic problem from the proliferant state’s point of view is that 
the international nuclear job market is not only populated by top-
quality post-Soviet   scientifi c and technical workers. Mixed in with 
these prize catches are many mediocrities, con men, fraudsters, spies, 
or even assassins who come calling with false claims about who they 
are, what they have done, and what secrets they know. Therefore, 
although making the right hire could be benefi cial, making the wrong 
hire could be disastrous. 

 How effective are developing   states at separating the scientifi c wheat 
from the chaff? If they can call on well-qualifi ed domestic scientifi c 
and technical professionals   for advice, this work of triage should not 
pose too great a problem. However, many developing   states either 
do not have, or refuse to place trust in, a strongly professionalized   
indigenous science establishment. Indeed, if they had such a strong 
and trusted indigenous staff, they would probably see much less need 
to import talent from abroad in the fi rst place. And when scientifi c-
ally ignorant politicians or political appointees are making such tech-
nical personnel choices themselves, as is the norm in neo-patrimonial 
states, they are likely to choose poorly – so likely, in fact, that a risk-
averse, rational actor in their position would probably decide not to 
hire anyone at all. 

 This line of reasoning draws on the well-known “market for lem-
ons  ” literature from economics.  12   The “market for lemons  ” literature 

  12     George Akerlof, “The Market for ‘Lemons’: Quality Uncertainty and the 
Market Mechanism,”  Quarterly Journal of Economics  Vol. 84, No. 3 
(August  1970 ), pp. 488–500.  
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contends that asymmetric information about product quality – as 
between a used car dealer and a potential client who fears being sold 
a “lemon  ” – can produce chilling effects on consumer demand. The 
possibility of getting a lemon causes consumers greatly to reduce their 
demand for the service. The result is a decline in the price they are 
willing to pay, and in turn a decline in the willingness of genuine 
top-fl ight scientifi c and technical workers to go to work for them. 
In short, although there theoretically could be a market here, due to 
asymmetric information problems the market does not materialize. 

 There is indeed some indication that “market for lemons  ”-type 
asymmetric information problems may have had a constraining effect 
on the demand for services on the international nuclear black market. 
For instance, Saddam  ’s Iraq   hesitated to take the Pakistani nuclear 
entrepreneur A. Q. Khan   up on his offer of a nuclear bomb starter kit, 
apparently because they feared – not unreasonably – that the offer was 
part of a CIA   sting operation.  13   However, Khan did make numerous 
other sales. Moreover, in terms of the question of footloose nuclear 
specialists that is the main focus of this chapter, various states, and 
notably Iran,   have proven to be avid, if not particularly successful, 
recruiters of post-Soviet   scientifi c and technical workers.  14   So, at least 
some proliferant states do appear to be willing to run the risk of hir-
ing a lemon. 

 Does the fact that Iran   and other developing   world proliferant states 
have actively recruited post-Soviet   scientifi c and technical workers 
demonstrate that they have found a solution to the asymmetric infor-
mation problem? Not necessarily. To better understand the persist-
ence of demand for globally footloose nuclear scientifi c and technical 
workers despite the high likelihood of hiring a lemon, I now turn to 
a useful historical analogy: the case of the market for alchemists   in 
early modern Europe.  

    A historical analogy: the market for alchemists 
in early modern Europe 

   At fi rst glance, it might seem a stretch to use the comparison case of 
the early modern European ( c.  AD 1450–1650) market for alchemists 

  13     Fitzpatrick,  Nuclear Black Markets , p. 72.  
  14     See, e.g., Reed and Stillman,  The Nuclear Express , p. 219.  
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as a means of developing our intuitions about the likely dynamics of 
the global market for footloose nuclear scientifi c and technical work-
ers in the contemporary era. However, in key respects the cases are 
quite similar. First, in both cases we fi nd unusually high top-down 
political interest in the outcomes of these scientifi c endeavors. Second, 
in both cases we fi nd that the job applicants are typically footloose 
individuals whose claims of training and experience are diffi cult to 
verify. Third, in both cases we fi nd that the recruitment and then the 
actual scientifi c work are carried out largely in secret, so few people 
are in a position to question the scientist’s background, theory, or 
methods. Fourth, in the courts of early modern Europe and the neo-
patrimonial   states of today, we fi nd weak or non-existent professional   
science establishments, and thus it is up to political people or even the 
top leaders themselves to weed out the “virtuous” scientists from the 
“impostors.” I hypothesize that the natural consequence of these four 
common features will be rampant scientifi c fraud, which in turn is 
likely to have seriously negative consequences for the state’s practical 
realization of its goals. 

 Alchemy – the quest for the transmutation of matter, and espe-
cially of base metals into silver and gold – has an old and, in many 
ways, honorable history.  15   People today view alchemy as mere super-
stition, but early modern Europeans saw it as a legitimate, practical 
art, major scientists such as Sir Isaac Newton devoted many sleepless 
nights to it, and princely patrons invested heavily in it.  16   If it was not 
a “scientifi c” activity in the modern sense of the term, this was largely 
because the institutions of modern science had not yet been clearly 
defi ned. As the historian Alec Ryrie notes, the lack of a clear set of 
professional   scientifi c norms and practices permitted not just alche-
mists, but all kinds of “natural philosophers” to “move between the-
ory and practice, high learning and low cunning, and truth and lies. 

  15     Note that few self-styled alchemists in the early modern   period limited 
themselves  only  to promising to turn base metals into gold. Typically that 
was merely one of a number of services they offered princes, and some of 
their services (e.g. in the realm of smelting) were economically productive. 
Nonetheless, the high price commanded by alchemical knowledge was based 
on the promise of miracles that in fact were not possible to achieve. See Tara 
Nummedal,  Alchemy and Authority in the Holy Roman Empire  (University 
of Chicago Press,  2007 ), pp. 88–91.  

  16     On Newton’s alchemical pursuits see Michael White,  Isaac Newton: The 
Last Sorcerer  (New York: Basic Books,  1997 ).  
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Proliferation implications of footloose nuclear scientists212

Their clients did not know where the boundaries were, and neither, it 
seems, did they.”  17   

 Still, given the infernal passions alchemy aroused through its prom-
ise of unlimited wealth, it was only natural that it would attract more 
than its share of fraudsters, con men, and other unsavory characters. 
And over time the (accurate) perception that alchemy was rife with 
fraudulent practices, exemplifi ed by playwright Ben Jonson’s ruth-
less 1610 satire  The Alchemist , undermined the perceived legitim-
acy of the whole pursuit. Thus, when the great French   state-builder 
Jean-Baptiste Colbert founded the new French   Academy of Sciences 
  in 1666, he banned it from studying only two topics: alchemy and 
astrology.  18   In other words, alchemy was sacrifi ced so that science 
could live. 

 But let us return to the days when alchemy was still seen as a legit-
imate, practical pursuit. How did early modern princes determine 
which alchemists to hire and which to wave off? This was a classic 
“market for lemons  ” situation. In addition to lacking a standard set of 
criteria for evaluating the alchemist’s training, experience, or talents, 
typically neither the princes nor their courtiers had any independent 
knowledge of the job applicant. Indeed, the applicant was unlikely 
even to come from within their territory. As alchemy lacked a base 
either in the universities or in craft guilds, the typical alchemist was a 
“wandering scholar” who would travel to the four corners of Europe 
in pursuit of a patron.  19   Therefore, princely patrons of science gener-
ally found themselves interacting with virtually unknown, footloose 
individuals who would suddenly appear at their doorstep promising 
great riches. The princes’ assumption was that “virtuous” alchemists 
were out there; but in any individual case, how could one tell? 

  17     Alec Ryrie,  The Sorcerer’s Tale: Faith and Fraud in Tudor England  (Oxford 
University Press,  2008 ), p. 149.  

  18     Lawrence M. Principe, “Transmuting Chymistry into Chemistry: Eighteenth-
Century Chrysopoeia and Its Repudiation,” in José Ramón Bertomeu-
Sánchez, Duncan Thorburn Burns, and Brigitte Van Tiggelen, eds., 
 Neighbours and Territories: The Evolving Identity of Chemistry  (Louvain-
la-Neuve: Mémosciences,  2008 ), p. 24.  

  19     Tara Nummedal, “The Problem of Fraud in Early Modern Alchemy,” in 
Mark Crane, Richard Raiswell, and Margaret Reeves, eds.,  Shell Games: 
Studies in Scams, Frauds, and Deceits (1300–1650)  (Toronto: Centre for 
Reformation and Renaissance Studies,  2004 ), p. 46.  
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Theorizing the proliferation consequences 213

 The historian Tara Nummedal has detailed the various attempted 
solutions that these princes relied on to pierce through this dilemma 
of asymmetric information and make the right choice.  20   These 
attempted solutions track very closely with the standard prescrip-
tions of the “market for lemons  ” literature.  21   First, the princes 
demanded that the alchemist explain his scientifi c credentials. 
Second, they demanded that the alchemist provide a demonstra-
tion of his knowledge and skill. And third, they warned of stiff 
punishments against fraud, often coupled with the demand that 
the alchemist sign a contract detailing the promises made to the 
prince.  22   

 However, these tactics proved grossly inadequate as protections 
against alchemical fraud. Alchemical impostors had many sleights of 
hand to demonstrate their prowess, and they prettifi ed their back-
grounds with impunity. The lack of clear standards of professionalism   
made this all too easy. The typical secrecy in which alchemical work 
was shrouded also helped them to avoid detection.  23   Meanwhile, not 
even the prospect of severe bodily harm proved suffi cient to deter 
alchemical impostors from making their pitch. For instance, the fraud-
ster Philipp Sömmering   and one of his assistants “were dragged to 
the Mühlentor, their skin torn with red-hot, glowing tongs, and their 
bodies quartered alive and posted on the four roads into town.”  24   
But after Sömmering’s demise, other alchemists came to propose their 
own services to his erstwhile patron and then tormentor, Duke Julius 
of Braunschweig-Wolfenbüttel  . 

  20     See Nummedal,  Alchemy and Authority in the Holy Roman Empire , esp. ch. 4.  
  21     Akerlof, “The Market for ‘Lemons’”; A. Michael Spence, “Job Market 

Signaling,”  Quarterly Journal of Economics  Vol. 87, No. 3 (August  1973 ), 
pp. 355–374. Akerlof and Spence jointly won the Nobel Prize for their work 
in this area, along with Joseph Stiglitz.  

  22     Bruce Moran notes an additional “solution” in the early modern   period: 
to become “prince-practitioners” and conduct the research themselves. 
Needless to say, there are not many nuclear “prince-practitioners” sitting 
atop proliferant states today. Bruce T. Moran, “German Prince-Practitioners: 
Aspects in the Development of Courtly Science, Technology, and Procedures 
in the Renaissance,”  Technology and Culture , Vol. 22, No. 2 (April  1981 ), 
pp. 253–274.  

  23     Alchemical secrecy is discussed in Nummedal,  Alchemy and Authority in the 
Holy Roman Empire , ch. 5.  

  24      Ibid. , pp. 3–4.  
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Proliferation implications of footloose nuclear scientists214

 Why didn’t the fact that the fi eld of alchemy was known to be rife 
with impostors greatly decrease princes’ demand for alchemists’ ser-
vices? And why didn’t the credible threat of harsh punishment for 
misrepresentation deter many impostors from trying to sell alchem-
ical services? To understand this, we must recognize what the psych-
iatrist Anton Kris calls the “lure of hypocrisy.”  25   I will discuss Kris’ 
work more fully later on in the chapter, but at this point I will sim-
ply point out the importance in early modern Europe of one of Kris’ 
key drivers of gullibility: motivated bias.  26   Despite the many reasons 
to take a jaundiced view of promises to turn base metals into gold, 
princes and alchemists alike clung to the hope of fi nding the miracu-
lous secret to unlimited riches – a hope that grew all the stronger with 
the growth of the money economy after the Spanish discovery of the 
New World.  27   And once you had caught the gold bug, it was hard to 
shake it. For example, take the plaintive letter Count Palatine Richard 
zu Simmern wrote to his friend Duke Julius  : “I resolve repeatedly to 
forget about alchemy, but then once again a new process comes my 
way, which causes me to work again.”  28   Princes with golden dreams 
certainly did not fall for every alchemist who came calling, but they 
fell for enough of them to drain their coffers ever further of the real 
gold they so cherished. 

 Much the same story can be told about many leaders of proliferant 
states in the contemporary era. Today’s proliferant state leaders seek 
the bomb due to deep and powerful emotional impulsions.  29   They 
want it badly, but especially if they sit atop neo-patrimonial   states 
with weak science establishments, they are likely to be in the dark 
about what steps are necessary to get it. The fact that nuclear sci-
ence is a highly professionalized   activity in other countries is no help 
to them. What is more, the secrecy in which they cloak their efforts 
makes it diffi cult for them to ensure that their personnel decisions are 

  25     Anton O. Kris, “The Lure of Hypocrisy,” Plenary Address to the American 
Psychoanalytic Association 2004 annual conference, published in  Journal of 
the American Psychoanalytic Association  Vol. 53, No. 1 (February  2004 ), 
pp. 7–22.  

  26      Ibid. , p. 9. Note that Kris does not use this term, instead speaking of 
“powerful desires” or “wishful fantasy.”  

  27     Nummedal,  Alchemy and Authority in the Holy Roman Empire , p. 79.  
  28     Quoted in  ibid. , p. 147.  
  29     See Hymans,  The Psychology of Nuclear Proliferation , esp. ch. 2.  
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sound. And the quality of the globally footloose nuclear specialists 
who come looking for work is often very hard to assess. Is the cred-
ibility of the Russian   man who claims to have spent 20 years working 
on nuclear triggers in one of the Soviet   Union’s closed nuclear cities 
really any easier to judge than that of the self-styled alchemist Philipp 
Sömmering  ?  30     

 Today’s bomb-desiring neo-patrimonial   state leaders are thus 
prime targets for fl eecing by fraudsters and con men. Since there are 
such great opportunities to exploit the scientifi c ignorance of these 
neo-patrimonial   “princes,” we should assume that nuclear frauds are 
commonplace. For instance, one example that has come to light is 
the apparently highly lucrative commerce in the mythical substance 
“red mercury  ,” which purportedly allows the construction of “pure 
fusion” weapons with a minimum of technical fuss.  31   Al-Qaeda   has 
reportedly given hundreds of thousands of dollars to Russian   mafi a 
groups for what turned out to be nothing more than mercury mixed 
with red nail polish.  32   Of course, a proliferant state that could rely 
on professional   scientifi c advice would not fall for such a hoax, but 
that is precisely my point. The high prices paid for “red mercury  ” 
after the Cold War   reveals how short a distance much of the world 
has come from the days of the pseudo-science of the alchemists. After 
all, mercury, also known as “quicksilver,” was also the basic ingre-
dient in most alchemical recipes for turning base metals into silver 
or gold.  33   

 One could object that although ordinary people or terrorist groups 
may exhibit such poor judgment, surely people who successfully 
climb up the greasy pole to become top state leaders are not so gul-
lible. But in fact, only one in 1,000 people can be counted as what 
the psychologist Maureen O’Sullivan dubs “truth wizards”; and even 
truth wizards are only able to correctly identify lies and impostors 

  30     Nummedal,  Alchemy and Authority in the Holy Roman Empire , p. 1.  
  31     David Adam, “What Is Red Mercury?”  Guardian , September 

30, 2004, available at  www.guardian.co.uk/science/2004/sep/30/
thisweekssciencequestions1 .  

  32      Ibid. , and Nathan Hodge, “Al-Qaeda ‘Scammed’ in Its Quest for Nukes?” 
 Wired , April 13,  2010 , available at  www.wired.com/dangerroom/  2010 /04/
al-qaeda-scammed-in-its-quest-for-nukes.  

  33     Richard M. Swiderski,  Quicksilver: A History of the Use, Lore, and Effects 
of Mercury  (Jefferson: McFarland and Co.,  2008 ), esp. ch. 10.  
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around 80 percent of the time.  34   Indeed, an 80 percent hit rate is actu-
ally a far too optimistic estimate of the truth wizard’s likely perform-
ance in the case we are dealing with here. In the real world, because 
con men know how to exploit their mark’s psychological weaknesses, 
they have a much better than one in fi ve chance of turning even truth 
wizard state leaders into naïve fools.  35   

 Again, the chances of hiring the “virtuous” footloose nuclear spe-
cialist while weeding out the impostors are reasonably good in the 
case of well-managed  , professional   nuclear programs of Weberian 
legal-rational states  . But they are not good in the much more com-
mon case of poorly-managed  , unprofessional   nuclear programs of 
neo-patrimonial   states. Moreover, in the latter case the chances of 
hiring an impostor are very good. And when it happens, the results 
can be disastrous.  

  Post-hiring dilemmas   

 The problems of managing   foreign scientifi c and technical workers 
are hardly limited to the initial decision to hire or take a pass on the 
job candidate. Even if the new foreign hire is every bit as expert as he 
or she claims to be, there is still the issue of proper management   as 
detailed in  Chapter 2 , and the evidence suggests that most developing   
country nuclear programs are poorly managed  . Indeed, the fact that a 
program needs to reach out to foreigners for help might well indicate 
that it has been poorly managed  . 

 In addition, there are some special problems caused by the pres-
ence of foreign scientifi c and technical workers that make the task of 
nuclear weapons project management even more diffi cult. Two key 
problems are (1) how to motivate   the foreigners to work hard and 
divulge all that they know; and (2) how to ensure that their motiv-
ation   does not come at the expense of the motivation   of homegrown 
scientifi c and technical workers. 

  34     Maureen O’Sullivan, “Why Most People Parse Palters, Fibs, Lies, Whoppers, 
and Other Deceptions Poorly,” in Brooke Harrington, ed.,  Deception: 
From Ancient Empires to Internet Dating  (Stanford University Press,  2009 ), 
pp. 91, 86.  

  35     Erving Goffman, “On Cooling the Mark Out: Some Aspects of Adaptation 
to Failure,”  Psychiatry  Vol. 15, No. 4 ( 1952 ), pp. 451–463.  
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 First, on the problem of the motivation   to work hard and smart 
on a long-running, secret nuclear weapons project, as I detailed in 
 Chapter 2  one of the key motivational   strategies that top political 
leaderships can use with indigenous scientifi c and technical work-
ers is to appeal to their sense of nationalism  . But such appeals are 
obviously not possible in the case of a foreign nuclear specialist. 
Therefore, to stimulate the foreigner’s effort, the top leadership is left 
only with crude material appeals such as the promise of a big monet-
ary reward.  36   Indeed, the literature generally assumes that monetary 
gain will be the foreign scientifi c and technical worker’s motivation   
for being there. 

 Yet as noted previously, if the émigré is there only for the money,   
this implies a stunning lack of professionalism   that cannot bode well 
for the quality of his or her work. In addition, as I argued at length in 
 Chapter 2 , such crude material appeals are generally strongly coun-
terproductive to a nuclear weapons effort because, for instance, they 
tend to undermine the spirit of teamwork that is so crucial for the 
success of any “big science  ” project. Hard as it probably already is to 
integrate the foreigner into the scientifi c and technical team, adding 
additional incentives for the foreigner to act selfi shly would not seem 
to fi x the problem. 

 In addition, although money   can certainly motivate   effort to some 
degree, the question remains, why should the foreigner believe the 
neo-patrimonial   state’s promise of a big payout in return for work-
ing hard on the bomb project? In my discussion of early modern 
Europe   I focused on the prince’s fear of being defrauded by alchem-
ical   impostors, but we must also recognize the alchemist’s, or today 
the footloose foreign nuclear specialist’s, fear of being defrauded by 
the prince. After all, foreigners are extremely vulnerable to mistreat-
ment, given their lack of cultural literacy, the weakness of their social 
ties in their new home, and the prince’s capacity for arbitrary exercise 

  36     The complex psychology and specifi c life history of individual scientists may 
produce exceptions to this general rule, however. For instance, in  Chapter 
5  I noted that the Dutch-born scientist Robert Walen   initially came to work 
on Yugoslavia’s nuclear effort because he was old friends with its scientifi c 
chief Pavle Savić  , was married to a Yugoslav woman, and had an ideological 
commitment to Tito  ’s brand of Communism. Walen thus was amply 
motivated to work hard for Yugoslavia – at fi rst. Yet even in Walen’s case, 
he opposed working on nuclear weapons, and he left Yugoslavia apparently 
quite disenchanted after spending only six years there.  
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Proliferation implications of footloose nuclear scientists218

of power. Therefore, even when the prospect of a big material reward 
does succeed in luring top-fl ight scientifi c and technical workers to 
the developing   state, they are likely to realize that this was a risky 
decision and, in order to maintain their leverage, start rationing the 
transfer of their knowledge.  37   This dynamic negates the key advan-
tage of hiring such people in the fi rst place. 

 In the above paragraphs I briefl y alluded to the second major prob-
lem with hiring foreigners, which has to do with their integration 
into the overall scientifi c team. The proliferation literature typically 
assumes that hiring more nuclear workers is better – and that hir-
ing more talented and experienced workers (such as footloose post-
Soviet   scientifi c and technical workers) is even better still. But in 
 Chapter 2  I noted the relevance for nuclear weapons projects of the 
information technology industry’s rule of thumb known as “Brooks’ 
Law  ”: “Adding manpower to a late software project makes it later.”  38   
Brooks’ Law   is based on the idea that when the team’s composition 
is changed, a great deal of time and effort is required to integrate the 
new members. There may be more hands on deck, but what it most 
crucial for the effi ciency of the project is that their efforts blend seam-
lessly together. 

 If Brooks’ Law   is a good rule of thumb even in the generic case of 
new hires from inside the same culture, it would seem even more apt 
in the case where the added manpower is foreign. And it is practic-
ally a slam dunk in the case of nuclear weapons projects, where the 
domestic manpower is motivated   in large measure by nationalism  . 
Nationalist indigenous scientifi c and technical workers will likely 
take the top leadership’s decision to rely on foreign help as a slap 

  37     For instance, in 1544, the English sorcerer Gregory Wisdom   promised to 
make his acquaintance, Lord Henry  , a magical ring that would give him an 
advantage at dice. They agreed that in exchange for the ring, Lord Henry 
would provide Wisdom with a fabulously generous pension of 10 pounds a 
year plus room, board, and expenses. Then, having moved into the Neville 
household, Wisdom proceeded to work only two hours a day, explaining that 
at other times the angels whom he needed to imbue the ring with its special 
powers were busy with their principal task of singing praise to God. Lord 
Henry had little choice but to wait. The work ended up taking well over a 
month. (The ring did not work.) See Ryrie,  The Sorcerer’s Tale , 
p. 13.  

  38     Frederick P. Brooks, Jr.,  The Mythical Man-Month , anniv. edn. (Boston: 
Addison-Wesley,  1995 ), quoted in Hackman,  Leading Teams , p. 116.  
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both against them and against national pride. The fear that the for-
eign interlopers may be spies is also liable to run rampant among 
the nationalist   workers as well as managers  , thus reducing fruitful 
interactions between them almost to zero. Thus it is quite possible 
that the  addition  of foreign workers to the nuclear program will lead 
to the effective  subtraction  of domestic workers from it, leading in 
the end to a net reduction in the genuine nuclear weapons capacity 
of the state.  

  The diffi culty of empirical verifi cation 

 I have argued that the impact of importing foreign scientifi c talent into 
a developing   country nuclear weapons project will usually be much 
less positive than the proliferation literature has assumed. Indeed, it 
may well even be seriously negative, an especially likely outcome in 
neo-patrimonial   state contexts. 

 Unfortunately, for a number of reasons the above theoretical prop-
ositions are very diffi cult to evaluate empirically. The proliferation 
literature has pointed to the important contributions foreigners made 
to the Manhattan Project  , for instance, to justify its claims about the 
dangers of globally footloose nuclear scientists and engineers.  39   But 
here I have argued that we must differentiate strongly between the 
potential contributions of émigré scientifi c and technical workers to 
the nuclear weapons projects of Weberian legal-rational states  , versus 
their potential utility for the nuclear ambitions   of the neo-patrimonial   
states that include the majority of recent proliferants. Therefore, the 
fact that foreigners made big contributions to the Manhattan Project 
proves nothing about their likely contribution to most suspected con-
temporary proliferant states.  40   To evaluate that issue, we need direct 
evidence of the contributions of foreigners working in neo- patrimonial   
states’ nuclear programs, but as noted above there are very few cases 
to work with. The brain drain simply does not typically fl ow in that 
direction, and to the extent it may have done, it is well shrouded in 
secrecy. 

  39     Allison  et al. ,  Avoiding Nuclear Anarchy , p. 225; see also Abraham, “The 
Ambivalence of Nuclear Histories,” p. 55.  

  40     The foreign contribution to the Soviet nuclear weapons project is more 
interesting in this regard.  
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Proliferation implications of footloose nuclear scientists220

 So there are gloomy prospects here for empirical testing. 
Nonetheless, there is a lone, but signifi cant, exception that does 
allow us at least to subject some of the above theoretical contentions 
to a plausibility probe. That exception is the well-documented role 
of foreign scientifi c and technical workers in the nuclear program of 
Perón  ’s Argentina.   

    Perón  ’s nuclear embarrassment  

   Throughout the fi rst half of the twentieth century, Argentina was 
a magnet for scientifi c émigrés from Germany   and other troubled 
European states.  41   The high water mark of this wave came in the 
immediate aftermath of World War II  , in large part thanks to an 
active recruitment drive by the Nazi  -friendly government of General 
Juan D. Perón   (1946–1955).  42   At least 184 German   scientifi c and 
technical experts from diverse fi elds, including physicists, biologists, 
chemists, and airplane and rocket engineers came to work for the 
Argentine state in the aftermath of the war. An additional number 
found work in the Argentine private sector.  43   

 Considering the relatively high standard of living Argentina 
enjoyed from the turn of the twentieth century until the 1960s, its 
attractiveness as a destination for German scientists, engineers, and 
other highly-skilled technicians after the war is not all that surpris-
ing. Even so, the exodus of German   scientifi c and technical workers 
to Argentina during this time period represents a signifi cant historical 
outlier, since apart from per capita income, in terms of other meas-
ures of economic and social progress – e.g. level of industrialization, 

  41     Eduardo L. Ortiz and Héctor Rubinstein, “La Física en la Argentina en 
los dos primeros tercios del siglo veinte: algunos condicionantes exteriores 
a su desarrollo,”  Revista Brasileira de História da Ciência , Vol. 2, No. 1 
(January–June  2009 ), pp. 40–81.  

  42     Overall estimates of “Nazi”   emigrants – both political and technical 
elites – to Argentina during this period run as high as 7,500, the estimate 
of the famed “Nazi hunter” Simon Wiesenthal, although even the Israeli 
ambassador to Argentina admitted that this fi gure was exaggerated. See 
Ronald C. Newton,  The “Nazi Menace” in Argentina, 1931–1947   (Stanford 
University Press,  1992 ), p. 378.  

  43     Leonardo Senkman, “Perón y la entrada de técnicos alemanes y 
colaboracionistas con los Nazis, 1947–1949: un caso de cadena migratoria,” 
 Estudios Migratorios Latinoamericanos , Vol. 10, No. 31 ( 1995 ), p. 679.  
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political stability, and investment in education – 1940s Argentina was 
still clearly a developing   country lagging behind the highly advanced 
states   that were then, and remain today, the typical benefi ciaries of 
the brain drain.  44   

 President Perón  ’s intense and very well-funded recruiting drive was 
a major reason why so many German   scientifi c and technical work-
ers came to work in his country.  45   According to a French   diplomatic 
dispatch from the period, “deliberate large-scale offi cial Argentine 
enticement of military and civilian technicians of every degree of abil-
ity and Nazi   affi liation” was “virtually an open scandal in Europe.”  46   
Perón   was aiming to use this infusion of foreign talent to help achieve 
his dream of turning Argentina into a great industrial and military 
power.  47   Later, Perón   was to look back with great pride on the oper-
ation: “Every type of technician and other specialist which Argentina 
lacked came to incorporate himself into the national project, people 
who quickly became very useful in their respective fi elds of specialty 
and saved us years of training … It was a great contribution to our 
nascent industries. Few people know this, because we told very few.”  48   
In short, the emigration of “Nazi   scientists” to Perón  ’s Argentina in 
the immediate postwar period represents the most successful histor-
ical example of an ambitious developing   world regime actually suc-
ceeding in generating the atypical North  -to-South   scientifi c brain 
drain that is so greatly feared by many proliferation experts today. 
Does the historical experience of Argentina, then, justify or contra-
dict those fears? 

  44     Filipe R. Campante and Edward L. Glaeser. “Yet Another Tale of Two Cities: 
Buenos Aires and Chicago.” NBER Working Paper No. 15104 (June  2009 ).  

  45     Perón  ’s efforts could have been even more successful if they had been run 
more competently; a great number of simple political criminals were able to 
use their connections and grease various palms to sneak in under the label 
of “technicians.” See Uki Goñi,  The Real Odessa: Smuggling the Nazis to 
Perón’s Argentina  (London: Granta Books,  2002 ), esp. p. 160.  

  46     Quoted in Newton,  The “Nazi Menace” in Argentina , p. 377.  
  47     Perón’s grand ambitions and the concerted American efforts to prevent 

him from realizing them are recounted in Glenn J. Dorn, “‘Bruce Plan’ and 
Marshall Plan: The United States’ Disguised Intervention against Peronism in 
Argentina, 1947–1950,”  International History Review  Vol. 21, No. 2 (June 
 1999 ), pp. 331–351.  

  48     1967 interview with Eugenio P. Rom cited in Newton,  The “Nazi Menace” 
in Argentina , p. 376.  
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  The Richter fraud 

 We can answer this question directly because in August 1948, the 
Austrian physicist Ronald Richter came to Argentina, and within a 
week of his arrival he had convinced Perón to launch a very ambi-
tious dual-use   nuclear program under his scientifi c leadership.  49   
Perón spared no expense on the project and also gradually delegated 
more and more political authority to Richter. Indeed, eventually he 
formally – and unconstitutionally – assigned Richter full presidential 
powers on all matters concerning atomic energy, giving the Austrian 
free rein to build a large, top-secret research facility on a previously 
uninhabited island in a lake in the Andes mountains. Two and a half 
years and 60 million pesos  50   later, on March 24, 1951, a beaming 
President Perón made the stunning announcement that Argentina 
had successfully built a pilot “thermonuclear reactor” that oper-
ated “on the basis of thermonuclear reactions which are identical 
to those by means of which atomic energy is released by the sun.”  51   
In other words, Argentina had discovered the key to controlled 
nuclear fusion  : the holy grail of nuclear researchers. Compared to 
this, producing the uncontrolled fusion   reaction that generates the 
incredible destructive power of the hydrogen   bomb was child’s play. 
Indeed, Perón informed the world press that in the course of its 
fusion   research, Argentina had “intensively studied” the science of 
the hydrogen bomb, but that in the interests of peace he had no 
intention of exploiting that knowledge.  52   

  49     This was not a nuclear weapons project per se and therefore does not appear 
in Figure 1.1 of  Chapter 1 . However, it bore many of the hallmarks of such 
projects, and therefore is useful for evaluating my theoretical contentions. See 
Mario A. J. Mariscotti,  El secreto atómico de Huemul: crónica del origen de 
la energía atómica en la Argentina , 4th edn. (Buenos Aires: Estudio Sigma, 
 2004 ), pp. 95–98.  

  50     That translates to about USD $3 million at that time, or about $27 million in 
today’s money.  

  51     “President’s Statement,” attachment to memorandum from Henry B. Mack, 
British Embassy, Buenos Aires to the Right Honourable Herbert Morrison, 
M.P. at the Foreign Offi ce, London, March 31, 1951, in folder AB 16/1081, 
British National Archives, Kew, United Kingdom.  

  52      Ibid.  These denials appear to have been genuine. Even in Perón  ’s personal 
communications with Richter, he showed no interest in building nuclear 
bombs on the basis of the scientist’s work   (Mariscotti,  El secreto atómico de 
Huemul , pp. 169–170).  
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 Perón claimed to be speaking “with my usual seriousness and 
veracity”; but as noted in the introduction to this chapter, Richter’s 
great “scientifi c breakthrough” was actually a fraud, and indeed 
the scientist soon revealed himself to have a weak command even 
of elementary nuclear physics and experimental technique. This was 
something that the Americans  , British  , and French   had all been able 
to conclude after their fi rst interviews with Richter in Europe, which 
was why the Austrian ended up looking for work in Argentina in the 
fi rst place.  53   Indeed, when making the hiring decision, anyone should 
have been able to notice that Richter had zero peer-reviewed publica-
tions to his name. Yet Perón greatly resisted accepting the truth, and 
therefore he helped Richter drag out the end game until November 
1952, when he fi nally let the army liquidate Richter’s island lair – 
albeit quietly, to avoid negative political repercussions.  54   Argentina 
then had to start its nuclear program all over again, with the only 
positive legacies from its massive support for Richter’s project being 
some expensive specialized equipment and a desire not to repeat its 
humiliating mistake. 

 It is no surprise that Argentina’s controlled fusion   project failed. 
Even today, controlled fusion   is merely a distant dream. But to focus 
on the technical details of Richter’s work would be quite beside 
the point here. The real question is: how could proud and rich mid  
 twentieth-century Argentina end up being so badly burned by an émi-
gré scientist of such dubious quality? The answer to this question lies 
in themes that I stressed in the fi rst half of this chapter, and especially 
in my historical sketch of the dynamics of the market for alchemists   
in early modern Europe. In particular, at one level, we must explore 
Perón’s susceptibility to the “lure of hypocrisy.” And at a deeper level, 
we must consider the effects of his broader effort to consolidate his 
rule by smashing existing Argentine institutions, a policy that left 
the intelligent but inexpert president alone, like an early modern 
European prince, as the state’s only line of defense against a terrible 
scientifi c blunder.  

  53     “Argentine Atomic Claims,” memorandum from British Embassy, Buenos 
Aires, March 29, 1951, in folder AB 6/909, British National Archives, Kew, 
United Kingdom.  

  54     Mariscotti,  El secreto atómico de Huemul , p. 249.  
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    Perón’s psychological weaknesses 

   First, why was Perón so badly fooled by Richter? As I noted in the dis-
cussion of the case of alchemy  , the psychiatrist Anton Kris has studied 
what he terms the “lure of hypocrisy.”  55   Kris focuses on four inter-
linked variables that substantially increase a person’s susceptibility to 
falling into this trap: motivated bias, the wish for certainty, idealiza-
tion, and narcissistic transference. Many con men intuitively under-
stand how to manipulate these variables to fool their mark. These 
variables were clearly in evidence in the case of princely patrons of 
alchemy  , and also in the Richter–Perón relationship. 

 As previously noted, Kris’ fi rst variable is  motivated bias : the fact 
that people are much more likely to believe claims that they  want  to 
be true.  56   As we have seen, princely patrons of alchemy   dearly wanted 
the riches that alchemists   promised them, and therefore they were 
capable of overlooking clear signs of dishonesty. 

 Similarly, Perón’s strong motivation to believe in Richter’s pro-
posal, whose radicalism the scientist made no effort to disguise, evi-
dently stemmed from the president’s hope of acquiring great power for 
Argentina. Indeed, it is important to signal that this was not just the 
ordinary dictator’s will to power, but rather part and parcel of Perón’s 
especially grandiose conception of Argentine nationalism   – or, as I 
have termed it elsewhere, his “super-nationalism.”  57   Peronist nation-
alism   portrayed Argentina, with Perón as its  conductor  or “guide,” 
as destined to become not merely a global power, but in fact a global 
savior. Given this ideational background, it is not surprising that Perón 
would warm to the idea that his “New Argentina” should be capable 
of developing not merely a nuclear bomb, but indeed a revolutionary 
technological process that could allow it to leapfrog the superpowers  . 
At the press conference of March 1951 announcing Richter’s “dis-
covery,” Perón explicitly made the link between the radicalism of the 
project and his special brand of nationalism  . In his opening remarks, 
Perón not only repeatedly connected the breakthrough to his larger 
narrative of national courage and “greatness,” but also took obvious 
pleasure in stating, “We discovered that the published works of the 

  55     Kris, “The Lure of Hypocrisy.” O’Sullivan, “Why Most People” offers much 
the same diagnosis.  

  56     Kris, “The Lure of Hypocrisy,” p. 9.  
  57     See Hymans,  The Psychology of Nuclear Proliferation , p. 68.  
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foremost foreign scientists on this subject [of the hydrogen   bomb] are 
exceedingly far from the truth.”  58   

 In short, part of the reason why Perón backed Richter was his deep 
desire for Argentina to achieve what he saw as its historical destiny. 
But on the other hand, Perón did not fall for every crazy scheme that 
was proposed to him. Why this one? 

 Kris’ second variable, the  wish for certainty , helps us to better 
understand this.  59   This psychological tendency, which one might also 
dub a “desire for mastery,” was amply in evidence in the early modern 
European  ’s view of science as a compendium of “secrets” that could 
be acquired simply by purchase.  60   Such a simplistic conception greatly 
enhanced the perceived credibility of even those alchemical   impostors 
who simply claimed to have obtained the magic formula in a tavern.  61   
In the modern era, too, the wish for certainty pushes many people – 
particularly people in positions of authority – to embrace the delusion 
that a given problem or technique is not very complicated after all, 
and therefore that they are competent to make judgments on it. On 
the nuclear question, this psychologically comforting oversimplifi ca-
tion has led even US   policymakers to make dramatic overestimations 
of the potential benefi ts of nuclear espionage, for instance.  62   

 It is clear that Perón was highly susceptible to such an oversim-
plifi ed conception of nuclear science. For instance, in 1950 he sent 
two personal representatives on a special mission to Europe to pur-
chase a fraudulent “Nazi   report” purporting to contain the “secret 
formula” for the atomic bomb.  63   Similarly, Richter sold himself to 
Perón as someone who was in possession of the secret formula for 
controlled fusion  .  64   The president’s desire for mastery over nuclear 

  58     “President’s Statement.”  
  59     Kris, “The Lure of Hypocrisy,” pp. 8–9.  
  60     The development of the broader notion of scientifi c knowledge as a cookbook 

of the “secrets of nature” in early modern Europe   is well explored in William 
Eamon,  Science and the Secrets of Nature: Books of Secrets in Medieval and 
Early Modern Culture  (Princeton University Press, 1994).  

  61     Nummedal,  Alchemy and Authority in the Holy Roman Empire , p. 38.  
  62     Mueller,  Atomic Obsession , pp. 49–50.  
  63     On this episode see República Argentina,  Casos de la Segunda Tiran ía, Vol. 1 

(Buenos Aires: Editorial Integración,  1958 ), pp. 92–96.  
  64     In later years, desperate to prove his genius, Richter   confi ded his “magic 

formula” to a correspondent from the London  Daily Express . The formula is 
available, along with suitably wry commentary that a “large programme of 
research should at once be set in motion at Harwell,” at the British National 
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affairs was made plain in his press conference after announcing 
Richter’s “breakthrough.” Perón stated that he had been impressed 
by Richter from the outset for two reasons: fi rst, because the scientist 
was able to describe the science of nuclear physics in simple terms, 
indeed “so well that I now have a pretty good knowledge of what is 
nuclear fusion  ”; and second, because Richter’s proposal was precisely 
that Argentina reject the complicated and labor-intensive nuclear path 
pursued by the superpowers  , in favor of a simpler procedure that was 
also supposedly much cheaper and indeed could be carried out merely 
by Richter and his two former research assistants, Heinz Jaffke   and 
Wolfgang Ehrenberg   (who were quickly brought over to Argentina by 
Perón’s German   recruitment operation).  65   

 So Richter successfully hooked Perón not merely by promising him 
the moon, but also by suggesting that it was easy to get there. Still, 
why did Perón not only believe that such a secret of controlled fusion   
existed, but also that Richter was the man to exploit it, and more-
over that he would gladly hand it over to Perón and to Argentina in 
exchange merely for suffi cient research support and a quite modest 
salary of 5,000 pesos per month (about US $500 at that time)?  66   To 
understand this aspect of the question, we can turn to Kris’ fi nal two 
variables: idealization and narcissistic transference. 

  Idealization .  67   Ethnic groups often have a reputation for being 
“good” at certain things. Therefore people who are associated with 
that group are likely to benefi t from that reputation. For instance, 
alchemists   in early modern Europe   often increased their perceived 
credibility by claiming to be (or at least to have been trained by) Jews  , 
because Jews   were reputed to have special access to the secret wisdom 
of the ancients.  68   

 In Perón’s case, his stereotypic idealization of “the Germans  ” 
worked enormously in Richter’s favor. Perón’s faith in Germans  ’ 
technical skills, precision, and diligence was practically unbounded. 
He visited the country in 1940 and later described his impression 

Archives. Letter marked “Confi dential” for Miss Pye, November 11, 1954, 
folder AB 6/909, British National Archives, Kew, United Kingdom.  

  65     Mariscotti,  El secreto atómico de Huemul , p. 97.  
  66      Ibid. , p. 98.  
  67     Kris, “The Lure of Hypocrisy,” pp. 14–15.  
  68     Ryrie,  The Sorcerer’s Tale , p. 16.  
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of “an enormous machine that functioned with marvelous perfec-
tion and without even a single screw missing. The organization was 
wonderful.”  69   Thanks to this positive stereotype, a single positive rec-
ommendation from the German   émigré airplane engineer Kurt Tank   – 
who knew nothing about nuclear physics – was all it took for Richter 
to gain a private audience with Perón merely one week after his arrival 
in the country.  70   And as noted previously, that one meeting was all it 
took for Perón to decide to fund Richter’s ambitious nuclear ideas. 

 Yet there was clearly more to Perón’s embrace of Richter than sim-
ple Germanophilia  . After all, valued though they were, not all the 
“Germans  ” received such personal, red carpet treatment from the 
president himself. Moreover, Perón continued to back the scientist 
to the hilt even after his original shining vision started to become 
tarnished. Indeed, Richter proved to be a genuine nightmare as an 
employee. He piled demand upon demand, constantly changed 
supposedly fundamental aspects of his reactor building plans, and 
repeatedly threatened to take his secrets to the United States   unless he 
got his way. Yet Perón remained steadfast in his support, and indeed 
he resolved each successive organizational crisis by granting Richter 
ever  greater  power over nuclear matters in Argentina. In fact, Perón 
was so much in Richter’s thrall that he eventually even allowed the 
Austrian to claim the scalp of Colonel Enrique P. González  , Perón’s 
close friend from youth, who was theoretically overseeing Richter’s 
work – and increasingly nervous that it was his name that appeared 
on the checks. After a screaming fi ght that ended with Richter declar-
ing that “this country is full of monkeys with long tails hanging on 
trees, like you,” in February 1952 González   went to Perón and told 
him in no uncertain terms that either Richter goes or I go. Perón 
accepted González  ’s resignation.  71   Perón fi nally began to distance 
himself from the Austrian only after González  ’s replacement, Captain 
Pedro Iraolagoitía – Perón’s most trusted aide, who escorted Perón’s 

  69     Quoted in Torcuato Luca de Tena, Luís Calvo, and Esteban Peicovich, 
eds.,  Yo, Juan Domingo Perón: relato autobiográfi co  (Barcelona: Editorial 
Planeta,  1976 ), p. 28.  

  70     Tank  ’s own project for Perón, a jet fi ghter plane named the “Pulqui II,” 
crashed in a test fl ight and was never mass-produced by Argentina. Tank 
then moved to India,   where his R&D work met with considerably more 
success. See Hagood, “Why Does Technology Transfer Fail? pp. 80–82.  

  71     Mariscotti,  El secreto atómico de Huemul , pp. 213–217.  
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wife Evita to events when her husband was unavailable – declared to 
Perón in April 1952 that Richter was out of control.  72   And even then, 
as noted above, Perón allowed Richter to drag out the fi nal reckoning 
until November of that year. 

 Why did Perón give Richter so much support for so long? The mys-
tery is deep, but Kris’ last variable,  narcissistic transference , might be 
the answer. Narcissistic transference is the process by which people 
start to view the other as an extension of themselves, leading them 
to display a particularly credulous, developmentally early form of 
trust.  73   

 It is impossible to demonstrate conclusively that Perón fell victim 
to such a process of narcissistic transference in this case, but notably, 
this is essentially the interpretation of the Perón–Richter relationship 
that is advanced by the physicist and historian Mario Mariscotti, 
whose book remains the defi nitive history of the Richter affair. As 
Mariscotti puts it:

  In this singular relationship of the politician with power and the scientist 
with the secret, the scientist wins. Perón does not command; he suggests, 
asks or gives explanations like someone who fears being criticized for his 
actions. He is accustomed to leading with a strong hand and sometimes 
even arbitrarily; however, he is extremely careful with Richter.  74     

 Thus, whereas Perón treated most of his associates coldly and as lesser 
beings, he treated Richter warmly and as an equal. Mariscotti’s evi-
dence for this contention rests most importantly on a number of long, 
handwritten letters from Perón to Richter that he unearthed over 
the course of his research. In these letters, addressed to “ mi querido 
amigo ” (“my beloved friend”), Perón expressed himself with “candid-
ness and innocence,” to quote Mariscotti.  75   For instance, here is how 
Perón responded in one letter to Richter’s recurrent threat to leave for 
the United States  :

  You know that between us there is merely a moral bond and you are the 
master to decide freely everything regarding your personal actions. You are 
an Argentine citizen and as such you have the same rights and guarantees 
that I do, and I will not try in any way to limit them. I only allow myself to 

  72      Ibid. , p. 229.      73     Kris, “The Lure of Hypocrisy,” p. 19.  
  74     Mariscotti,  El secreto atómico de Huemul , p. 169.      75      Ibid. , p. 171.  
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provide you some facts by way of González  , but, if you decide to travel we 
are at your service to facilitate it in all respects.  76     

 This was an incredible statement on the part of someone who had 
invested so much money  , time, and dreams in Richter’s scientifi c 
enterprise. My argument here has been that the durability of Perón’s 
commitment may have rested fundamentally on his narcissistic vision 
of Richter as the Perón of nuclear physics: the gentleman rebel who, 
with his unique combination of insight and courage, was fated to 
change the world.  77   

 On the surface, it might appear that according to the theoretical 
logic I have offered in this book, such respectful treatment of the sci-
entist was simply good management   on Perón’s part. Indeed, Richter 
himself claimed that he ended up not going to the United States   
because Perón’s letter convinced him that “I could not betray Perón 
and I wanted to respect his friendship.”  78   But in fact, as Mariscotti 
acidly notes, the Austrian’s application for a US   visa proved fruitless 
around this time.  79   It is clear that letting Richter do as he pleased 
was inappropriate in this case, because Richter – his Ph.D. notwith-
standing – did not behave in any way as a scientifi c professional   either 
before or after being hired by Perón. 

 Also, in fact it is wrong to characterize Perón’s management   
approach as respectful and hands-off. It was hands-off only with 

  76      Ibid. , p. 189.  
  77     The Richter episode was not the only time that Perón   fell under the spell of 

a charlatan. Perón’s biographer Joseph Page draws a line connecting Perón’s 
weakness for Richter with his later, even more damaging relationship with a 
former policeman turned astrologer named Daniel López Rega  , also known 
as “ el brujo ” (“the warlock”). A truly bizarre character who was known 
for speaking in tongues, López Rega was at fi rst a simple personal assistant 
during Perón’s years in exile, but eventually he achieved a position of 
considerable infl uence in Perón’s second presidency that began in 1973, and 
indeed in Page’s words he became an “almost organic extension of Perón” 
during the old man’s fi nal months. López Rega then went on to dominate the 
successor administration of Perón’s wife and vice president, Isabela Martínez 
de Perón  , until its ouster by the military in 1976. See Joseph Page,  Perón: A 
Biography  (New York: Random House,  1983 ), pp. 224–227, 400–487.  

  78     Mariscotti,  El secreto atómico de Huemul , p. 189.  
  79      Ibid. , p. 189. It does not appear that his visa application to come to the 

United States at this time was outright refused, but his request to transmit 
his secret documents via the diplomatic pouch was. See State Department 
communications in Folder 935.61/1.854, US National Archives, College 
Park, MD. Documents provided to me by Eduardo Ortiz.  
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respect to Richter. Perón used his full powers to intervene repeat-
edly in technical matters to side with “his” man’s desire to short-cir-
cuit normal professional   processes of scientifi c exchange and debate. 
Perón’s approach was thus a classically neo-patrimonial one, with the 
simple odd characteristic that the president fell completely under the 
spell of a scientifi c charlatan for nearly four years. (Indeed even many 
years afterward, Perón continued to defend his hiring of Richter as “a 
very useful undertaking.”  80  ) 

 Perón’s psychological weakness for Richter is not so shocking. 
One might even call it endearing. Perón’s mistake, however, became 
Argentina’s humiliation. And this raises the question, how could 
the president of a major country have been so directly and person-
ally responsible for assessing the scientifi c merit of an individual 
scientist’s proposal, much like an early modern European prince 
determining the quality of a wandering alchemist  ? To answer 
this question, we need to dig beneath the level of psychology to 
the level of institutions. In particular, I argue that beyond Perón’s 
psychological weaknesses, the source of the Richter calamity lay 
in the president’s dedicated assault on Argentina’s scientifi c estab-
lishment, and indeed on every other reasonably solid institution in 
the country. It was ultimately the neo-patrimonializing   nature of 
the Peronist regime that left Perón alone to fall for Richter   and his 
scheme  .    

  The Richter affair as a consequence of Perón’s 
assault on Argentine institutions 

 Argentina’s progress over the fi rst half of the twentieth century had 
been noticeable in many fi elds. Most relevant to our concerns here, 
the serious study of physics in Argentina began during the period 
1900–1925, especially due to the inspirational teaching of the German   
émigré physicist Richard Gans   at the University of La Plata.  81   Then 
between 1925 – when Albert Einstein   paid a visit – and World War 
II  , Argentine physics really began to take fl ight. During this period, 
not only did foreign physicists continue to fl ow into the country, but 
more importantly, homegrown Argentine physicists took center stage 

  80     Luca de Tena  et al. ,  Yo, Juan Domingo Perón , p. 86.  
  81     Ortiz and Rubinstein, “La Física en la Argentina.”  
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and began to make their mark internationally as well. The culmin-
ation of this progressive expansion and gradual institutionalization 
of the Argentine physics community was the 1944 establishment 
of the Asociación Física Argentina (Argentine Physics Association) 
or AFA  , which brought together the leading physics minds in the 
country.  82   Given this background, the widely held belief both inside 
and outside the country that Argentina might be able eventually to 
join the ranks of the nuclear weapons states   was not completely far-
fetched.  83   

 However, soon after his democratic   election as president in 1946, 
Perón   launched a broad and sustained campaign against all existing 
state and societal institutions that could potentially pose an obstacle 
to his populist political agenda. Perón   did not have a clear political 
theory, but he had a clear political practice: a single-minded drive 
toward the creation of a neo-patrimonial   power structure character-
ized by “ verticalismo  – extreme dependence upon one man who could 
not be replaced after his departure or death,” in the words of Frederick 
C. Turner and José Enrique Miguens.  84   Indeed, the president seri-
ally attempted to subordinate and “Peronize” every major state and 
societal institution, including the Supreme Court,  85   the schools,  86   the 
Church and the military.  87   Nor was the Peronist   party an institution-
alized entity capable of restraining Perón  ; indeed he made sure of 
that with his “repeated efforts to thwart the establishment of stable 

  82      Ibid.   
  83     American fears about Argentina’s early nuclear trajectory are refl ected in 

William R. Mizelle, “Perón’s Atomic Plans,”  New Republic , February 24, 
 1947 , p. 22.  

  84     Frederick C. Turner and José Enrique Miguens, eds.,  Juan Perón and the 
Reshaping of Argentina  (University of Pittsburgh Press,  1983 ), p. 3. Barbara 
Geddes also codes the Argentine regime type in this period as one of straight 
“personalist” rule. See Geddes,  Paradigms and Sand Castles , p. 227.  

  85     Pablo T. Spiller and Mariano Tommasi,  The Institutional Foundations of 
Public Policy in Argentina: A Transactions Cost Approach  (Cambridge 
University Press,  2009 ), p. 128.  

  86     Matthias vom Hau, “State Infrastructural Power and Nationalism: 
Comparative Lessons from Mexico and Argentina,”  Studies in Comparative 
International Development  Vol. 43 ( 2008 ), pp. 334–354.  

  87     Luis Alberto Romero,  A History of Argentina in the Twentieth Century , 
trans. James P. Brennan (University Park: Pennsylvania State University 
Press,  2002 ), pp. 127–130. On Perón’s meddling in the military see also Page, 
 Perón , esp. pp. 90–91.  
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intra-party rules.”  88   The Peronist unions were also characterized by 
extreme “verticality.”  89   

 Another major target was Argentina’s universities. Perón   viewed the 
universities, somewhat contradictorily, as bulwarks both of left-wing 
radicalism and also of the old Argentine elite that had treasonously 
allowed the country to sink to the status of an informal colony of 
Great Britain  .  90   The hammer blow came down merely three months 
after Perón  ’s election as president, when a “purifi cation” campaign 
caused at least 1,142 university teachers to be summarily dismissed 
or to resign in solidarity with their dismissed colleagues.  91   This fi gure 
includes nearly 800 from the fi elds of science, technology, and medi-
cine who lost their jobs.  92   As a result of the wholesale fi rings, one 
of the prime activities of the AFA   came to be maintaining the links 
between “physicists who had been obligated to leave the national uni-
versities and others who continued to work in the offi cial sphere.”  93   

 Having been subjected to such a beating, naturally Argentine 
physicists quickly developed a very dim view of the president and his 
broader political project. However, given their weak power position 
they also had an interest in trying to ingratiate themselves with the 
new regime. The leader of the AFA   at the time was the Director of 
the Observatory of Córdoba, Ramón Enrique Gaviola  , a Berlin and 
Johns Hopkins-trained physicist with a strong international reputa-
tion. In 1946, Gaviola   sent the Ministers of War and Navy a proposal 
for a serious Argentine nuclear energy program. Gaviola   offered his 
(and, implicitly, the AFA  ’s) services to build an atomic energy pro-
gram for Argentina – including building atomic bombs. The fi rst 
step, he wrote, was to invest heavily in the institutionalization and 

  88     Steven Levitsky, “Institutionalization and Peronism: The Concept, the Case 
and the Case for Unpacking the Concept,”  Party Politics  Vol. 4, No. 1 
(January  1998 ), p. 83.  

  89     Romero,  A History of Argentina in the Twentieth Century , p. 110.  
  90     The pressure on the universities began already under the military junta that 

took power unconstitutionally in 1943 (and in which Perón was a central 
player), but it intensifi ed greatly after Perón was elected president in 1946.  

  91     Eduardo L. Ortiz, “Army and Science in Argentina: 1850–1950,” in Paul 
Forman and José M. Sánchez-Ron, eds.,  National Military Establishments 
and the Advancement of Science and Technology , Boston Studies in the 
Philosophy of Science Vol. 180 (Dordrecht: Kluwer Academic Publishers, 
 1996 ), p. 173.  

  92     My calculation from fi gures presented in  ibid. , p. 173.  
  93     Ortiz and Rubinstein, “La Física en la Argentina,” p. 67.  
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professionalization   of physics in the country, as well as continuing the 
active recruitment of German   and other European physicists. Having 
fi rst established this fi rm foundation, there would be no limit to what 
Argentina could accomplish.  94   

 Gaviola’s   proposal did not fall on entirely deaf ears, but Perón   
gladly shelved it after hearing Richter  ’s ideas in 1948. For Perón  , the 
chance Richter offered to circumvent the Argentine scientifi c estab-
lishment and yet still achieve his nuclear ambitions   must have seemed 
the answer to his prayers. For Gaviola  , by contrast, Perón  ’s decision 
to reject the professional   scientifi c community’s offer of help in favor 
of Richter  ’s was the last straw. He continued to offer his services 
to the government, but now only as a “member of Richter  ’s fi ring 
squad.”  95    

  Proliferation implications of the Perón–AFA confl ict 

 In short, by hiring Richter,   Perón   did not merely take a wrong sci-
entifi c turn; he also caused a defi nitive break between himself and 
the Argentine physics community. The deep rift between Perón   and 
the scientists also undermined the potential contribution of the other 
German   scientifi c émigrés who came to Argentina during this time 
period, such as Guido Beck   (Werner Heisenberg  ’s former assistant), 
Walter Seelmann-Eggebert   (who had worked with Otto Hahn  ), and 
the elderly Richard Gans  . Grateful though they were to Perón   for 
bringing them out of devastated Europe, these quite distinguished sci-
entists quickly recognized that Gaviola and the AFA   were their real 
friends and allies inside their new country, and therefore they kept 
their distance from the Peronist   regime, let alone its crazy nuclear 
program. For instance, at the AFA   meeting in September 1951, Beck   
even went so far as to publicly announce his resignation from the uni-
versity, bemoaning the preferential treatment given to Richter  ’s pro-
ject and “the lack of minimum guarantees I consider indispensable to 
accomplish my work successfully.”  96   

  94     Diego Hurtado de Mendoza, “Autonomy, Even Regional Hegemony: Argentina 
and the ‘Hard Way’ toward its First Research Reactor (1945–1958),”  Science 
in Context  Vol. 18, No. 2 ( 2005 ), p. 288.  

  95     Gaviola quoted in Mariscotti,  El secreto atómico de Huemul , p. 177.  
  96     Hurtado de Mendoza, “Autonomy, Even Regional Hegemony,” p. 292.  
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 Perón  ’s poisonous relations with the Argentine scientifi c commu-
nity, and indeed with professionals   as a class, undermined his regime’s 
ability to call on the country’s technical elites to help achieve major 
national objectives. In addition, it also freed Richter   to carry his sci-
entifi c fraud to shocking heights, since obviously the president was not 
interested in hearing Argentine scientists’ opinion about his pet pro-
ject. Thus, incredible though it may seem, not only did Perón   initially 
hire Richter   and start funding his research merely on the strength 
of their personal connection and the single recommendation from 
the non-physicist Kurt Tank  , but he also made his dramatic March 
1951 announcement to the world of the discovery of controlled fusion   
based on nothing more than Richter  ’s say-so. In fact, Perón   had no 
choice but to rely on his own judgment because of the open warfare he 
had waged against the scientifi c establishment. His closest confi dant 
Iraolagoitía   got to the heart of the issue: “You know the problem, 
General: there are no Peronist   physicists in the country.”  97   

 The proliferation literature has taken it as given that developing   
states that bring in scientifi c émigrés must be adding brainpower, and 
perhaps a great deal of it, to their preexisting domestic science base. 
However, the Argentine case demonstrates the empirical relevance 
of my theoretical claims not merely that neo-patrimonial   states may 
often fail to hire the right foreigners for the job, but also that their 
reliance on foreigners can also alienate their indigenous scientifi c and 
technical workers, thus actually leaving them with access to  less  sci-
entifi c brainpower than if they had not brought in the foreigners in 
the fi rst place. Perón   believed that he could use Richter   both to leap-
frog over the West   and to defi nitively sideline his domestic scientifi c 
establishment; he ended up the laughing stock of both.  

  Epilogue: after Richter 

 The collapse of Richter’s project did not mark the end, but actu-
ally a new beginning for Argentina’s nuclear efforts. Indeed, in the 
long run Argentina became a major nuclear success story among 
developing   states, even eventually achieving the signifi cant technical 
feats of enriching uranium and exporting indigenously designed 
research reactors and fuel elements to such countries as Peru   and 

  97     Mariscotti,  El secreto atómico de Huemul , p. 231.  
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Australia  .  98   The key mechanism for this turnaround was the creation 
of a strongly professionalized  , autonomous scientifi c institution, the 
Comisión Nacional de Energía Atómica (CNEA  ), which became an 
island of competence in the sea of state mismanagement   and indeed 
ended up increasingly serving as a refuge for academic scientists who 
ran afoul of one or another of the country’s kaleidoscopically chan-
ging political regimes over the decades that followed Perón  ’s 1955 
fall from power.  99   

 How did a country whose state and scientifi c institutions had 
been so weakened by Perón  ’s ferocious, decade-long assault end up 
building such a strong nuclear program? In part, this was the silver 
lining of the Richter   affair: experiencing such a huge international 
embarrassment scared Argentina’s politicians straight. Even Perón   
himself gave the scientifi c professionals   free rein in the CNEA   
starting in November 1952.  100   This newly respectful management   
approach, born of the Richter   fi asco, allowed the CNEA   to develop 
what the political scientist Emanuel Adler calls its pragmatic 
techno-nationalist   ideology, which both gave it a shield against out-
side interference and a compass for orienting itself in a fruitful dir-
ection.  101   As previously noted, Adler’s explanation for Argentina’s 
nuclear success closely parallels the argument I made in the fi rst 
half of  Chapter 2 . But as the historian Diego Hurtado de Mendoza 
points out, over time the “lessons” of the Richter   affair could easily 
have been unlearned and the CNEA  ’s pragmatic techno-national-
ism   brushed aside by power-seeking politicians, except for the fact 
that the program found shelter under the aegis of the Argentine 
Navy   – one of the few state institutions that Perón   had been unable 
to smash before the military coup that ousted him in 1955.  102   Thus, 
as anticipated in the second half of  Chapter 2 , underneath the 
respectful management   of the post-1952 CNEA,   we fi nd Weberian 
legal-rationalism  . 

     98     See Hymans,  The Psychology of Nuclear Proliferation , ch. 6.  
     99     Well described in Adler,  The Power of Ideology , ch. 11.  
  100     See Hurtado de Mendoza, “Autonomy, Even Regional Hegemony,” p. 293.  
  101     Adler,  The Power of Ideology , esp. pp. 294–302. Note also that Adler sees 

Brazil  ’s nuclear program as having been stunted by a similar abdication to 
presumed foreign – indeed, once again, German   – technical superiority.  

  102     Hurtado de Mendoza, “Autonomy, Even Regional Hegemony,” esp. pp. 
292–293.  
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 That the CNEA   came to be overseen by the navy   was at fi rst a 
chance event, as Iraolagoitía  , to whom Perón   assigned the nuclear 
dossier after González  ’s resignation, simply happened to be a naval 
offi cer. Gradually, however, the navy’s professionals   came to recog-
nize and embrace the professionals   of the CNEA  , whom they saw as 
sharing the same core values of meritocracy and dedication to their 
craft. The key bridges between the military and scientifi c cultures were 
two naval offi cers   with advanced scientifi c training, Oscar Quihillalt   
and Carlos Castro Madero  , who served in the post of CNEA   presi-
dent from 1955 to 1973 and 1976 to 1983, respectively.  103   Quihillalt   
and Castro Madero   fought countless bureaucratic   battles to ensure 
that the CNEA  ’s culture was respected and that its funding remained 
stable.   

 It is important to stress that the navy   did not provide a comfort-
able existence for the CNEA  ’s scientifi c and technical workers out of 
a desire   for nuclear bombs or any other specifi c nuclear technologies. 
Instead, one might make the case that beyond sending Quihillalt   and 
then Castro Madero   over to oversee the CNEA  ’s work, actually the 
navy was  not  very interested in the nuclear area, and this was par-
tially why its top brass did not meddle more in the CNEA  ’s affairs. 
Indeed, Quihillalt   had to fi ght hard to save the CNEA   from being 
completely shut down in the immediate aftermath of the 1955 military 
coup against Perón  .  104   Later the navy did become mildly interested, 
because the CNEA   turned out to be practically the only industrial 
development success story in postwar Argentina. But this was well 
after the CNEA  ’s institutional culture and power were already well-
entrenched.  105   

 In sum, the phoenix-like resurrection of Argentina’s nuclear repu-
tation after the disaster of the Richter   affair should not lead us to 
dismiss the Richter   episode as merely a historical curiosity or a “false 

  103     During the Peronist interlude of 1973–1976, Iraolagoitía   was given a second 
turn at the helm.  

  104     Interview with Oscar Quihillalt, Buenos Aires, August 11, 1999.  
  105     In particular, the CNEA  ’s uranium enrichment program of the late 1970s 

and early 1980s was justifi ed as being useful for a nuclear submarine 
development program. In fact, however, the uranium enrichment project 
was mostly a challenge the CNEA put to itself after the United States 
foolishly dared it to by cutting off the supply of enriched uranium fuel 
elements for Argentina’s research reactors. See Hymans,  The Psychology of 
Nuclear Proliferation , pp. 155–159.  

D7B C 8 C7 3 3 34 7 3D :DD C,  53 4B 697 B9 5 B7 D7B C :DD C, 6  B9  . 1  
/ 3676 8B :DD C,  53 4B 697 B9 5 B7 .3 4B 697 2 7BC D 03 15D 3D , , C 4 75D D D:7 .3 4B 697 . B7

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9781139049429.007
https://www.cambridge.org/core


Conclusion 237

start.” For the successes of the post-Richter   period actually reinforce 
the main lessons from the Richter   story. Argentina’s nuclear work ran 
poorly when it relied heavily on foreign scientifi c talent working dir-
ectly under a neo-patrimonializing   state leader who was desperate to 
achieve nuclear success. By contrast, it ran well when it relied mostly 
on indigenous scientifi c and technical workers who were largely self-
motivated   to perform by a mixture of nationalism   and professional-
ism  , and who were protected from political interference by the navy’s 
relatively more Weberian legal-rational bureaucratic   framework. Slow 
and steady wins the race  .   

  Conclusion  

 The basic message of this chapter, like the last one, is that the prolifer-
ation literature has developed a greatly exaggerated fear of the prolif-
eration implications of globalization  . Whereas the standard literature 
on footloose foreign scientifi c and technical workers tends to suggest 
that the only real hurdle to obtaining the benefi t of their know-how 
and experience is to come up with enough cash to convince them to 
migrate to a new place of work, I have argued that the recruitment, 
handling, and integration of such émigrés pose very diffi cult chal-
lenges that surpass the management   capacities of most developing   
states. Therefore, the proliferation implications of footloose foreign 
scientifi c and technical workers are much less dire than they have 
often been portrayed. Indeed, a state’s reliance on such foreign helpers 
may actually set back its nuclear weapons ambitions   by a number of 
years, because the foreigners may turn out not to be what they claim, 
and because the state’s decision to use them may be offensive to indi-
genous scientifi c and technical workers. I have demonstrated these 
points through both theoretical analysis and an in-depth case study of 
Argentina’s early nuclear program, which was hijacked for four years 
by a journeyman scientifi c crank. In light of the evidence from the 
Richter   affair, perhaps we should not be relieved, but instead disap-
pointed that so few self-proclaimed post-Soviet   nuclear experts have 
apparently found employment in the nuclear programs of proliferant 
states such as Iran  . 

 Some readers may wish to brush off this “single case study” of the 
Richter   affair as just a historical curiosity, a consequence of the uncer-
tainties of the early days of nuclear energy or the unique character of 

D7B C 8 C7 3 3 34 7 3D :DD C,  53 4B 697 B9 5 B7 D7B C :DD C, 6  B9  . 1  
/ 3676 8B :DD C,  53 4B 697 B9 5 B7 .3 4B 697 2 7BC D 03 15D 3D , , C 4 75D D D:7 .3 4B 697 . B7

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9781139049429.007
https://www.cambridge.org/core


Proliferation implications of footloose nuclear scientists238

Perón  . I would be the last to deny Perón  ’s centrality to this story; 
indeed I have argued at length that Perón  ’s psychological limitations 
are directly responsible for leading him to envision Richter   as the man 
who could bring Argentina into the nuclear age. But I have also taken 
the analysis of this case deeper than the analysis of the single individ-
uals Richter   or Perón  . I have shown that Perón   was following in a long 
line of state leaders who have been duped by scientifi c impostors, dat-
ing back to the early modern European princes’ fruitless sponsorship 
of alchemy  . Moreover, I have shown that this lone individual Perón   
was only able to play such a large role in shaping the fate of the early 
Argentine nuclear program because of the weakness of the Argentine 
institutions of science and state, which Perón   had intentionally fur-
ther weakened in his pursuit of absolute power. There were plenty of 
people in Argentina able to see through Richter  , but for four years 
Perón   did not ask their opinion, because he did not have to. 

 Since the crucial permissive condition for the Richter   affair was 
the Peronist   assault on Argentina’s nascent Weberian legal-rational 
institutionalization  , it becomes clear that this episode is not just a his-
torical curiosity, but rather a fate that could befall many developing   
states. For two decades now, the proliferation literature has shown a 
decided taste for sensationalist, James Bond-type scenarios involv-
ing footloose post-Soviet   scientifi c and technical workers developing 
nuclear weapons in secret for brutal dictators. But in fact, if we need 
to think of a movie analogy here, it would not be  Goldfi nger  but 
rather  The Grifters . 

 The international nuclear black market is nothing to celebrate, but 
states that eagerly turn to it for a quick shortcut to the bomb are likely 
to be sorely disappointed. For when you enter the nuclear bazaar, it 
is the grifters who rush to greet you. And the grifters – people like 
Ronald Richter   – are some of nonproliferation’s best friends.        
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   In this book I have presented in-depth studies of four country cases: 
Iraq  , China  , Yugoslavia  , and Argentina. I chose these historical cases 
due to their value for theory-testing. One of the key reasons why they 
were valuable was the availability of minutely detailed information 
on their nuclear programs’ internal dynamics. As a result, in the case 
study chapters we have been able to witness the multiple pathways via 
which nuclear weapons project effi ciency   can be helped or hampered 
by the state’s management   approach, and behind that, by its institu-
tions  . This would not have been possible if I had chosen to study 
the “hottest” cases for the proliferation literature at present – cases 
such as Libya  , Pakistan  , North Korea  , and Iran   – since their internal 
dynamics generally remain quite shrouded in mystery. 

 However, now that the theory has passed a series of punishing 
tests, it is worth considering, in a preliminary manner, how the the-
ory might apply to the more recent cases.  1    

    Libya  

 Libya is the highest-profi le nonproliferation success story in recent 
years. In October 2003, American  , British  , and Italian authorities 

     7     Empirical extensions:     
Libya, Pakistan, North Korea, Iran  

  1     Another case about which I am often asked is one of the oldest: the Soviet 
Union  . As noted in  Chapter 1 , the Soviet case clearly fi ts the micro-level 
“respect for professionalism leads to nuclear weapons project effi ciency  ” 
equation. See Holloway,  Stalin and the Bomb , esp. pp. 136–141 and 204. 
The Soviet case poses more of a challenge to the macro-level “Weberian 
legal-rationalism   leads to respect for professionalism” equation. However, 
the best recent literature on the “big science” institutions of Soviet 
“bureaucratic communism” actually strongly supports that equation as well. 
See Kojevnikov, “The Great War, the Russian Civil War, and the Invention 
of Big Science,” esp. pp. 267–268, and Alexei Kojevnikov, “Review of David 
Holloway,  Stalin and the Bomb ,”  Slavic Review  Vol. 54, No. 4 (winter  1995 ), 
pp. 1100–1101.  
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boarded a German  -fl agged cargo ship in the Italian port of Taranto 
and confi scated fi ve 40-foot-long containers. The containers were full 
of components for a gas centrifuge uranium enrichment plant that 
could produce the precious fuel for a nuclear bomb. The source of the 
components was the globalized  , illicit nuclear supply network   headed 
by the Pakistani   nuclear weaponeer A. Q. Khan  ;   the destination 
was Libya. Caught red-handed, in December 2003 Libyan dictator 
Muammar Gaddafi    made the stunning decision to let International 
Atomic Energy Agency (IAEA  ) inspectors come in and disassemble 
his entire nuclear weapons project.  2   

 Different camps in the US   proliferation debate quickly asserted 
that Gaddafi   ’s abandonment of his nuclear weapons project proved 
the great wisdom of their preferred policy.  3   Proponents of President 
George W. Bush  ’s policy of “preemptive   strikes” against prolifer-
ant states argued that Gaddafi    had become afraid that he would 
be next in line for “regime change” after the United States   fi nished 
destroying the Iraqi   regime of Saddam   Hussein. Meanwhile, pro-
ponents of classic nonproliferation   diplomacy argued that Gaddafi    
had been softened up by a long series of secret negotiations in 
which the UK  , and eventually also the United States  , offered to lift 
economic sanctions in exchange for Gaddafi   ’s opening his doors 
up to the IAEA  . 

 There may be something to be said for both points of view. But in 
the rush to claim credit for bringing Gaddafi    to heel, a simple ques-
tion was often overlooked: was Libya really a serious candidate to 
acquire nuclear weapons in the fi rst place? 

 In fact, Gaddafi   ’s dalliance with the A. Q. Khan     network was 
just the latest in his long line of failed schemes to acquire nuclear 
weapons. 

 First, shortly after taking power in 1969, Gaddafi    sent a delegation 
to China   to try to purchase a complete working bomb. The Chinese 
politely said no.  4   

  2     Albright,  Peddling Peril , pp. 212–213.  
  3     Bruce Jentleson and Christopher A. Whytock, “Who ‘Won’ Libya? The 

Force–Diplomacy Debate and Its Implications for Theory and Policy,” 
 International Security  Vol. 30, No. 3 (winter  2005 /2006), pp. 47–86.  

  4     John Prados, “How Gaddafi  Came Clean,”  Bulletin of the Atomic Scientists , 
Vol. 61, No. 6 (November/December  2005 ), pp. 25–33.  
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 Next, Gaddafi    invested perhaps as much as US $500 million in the 
nuclear weapons project of Zulfi kar Ali Bhutto  ’s Pakistan  , which at 
the time was loudly proclaiming its intention to build an “Islamic 
bomb.”  5   The Pakistanis   kept the money   but cut the Libyans out of 
their nuclear research. 

 After that setback, Gaddafi    decided to build the bomb in-house. 
Beginning in the mid 1970s, Libya invested heavily in both the plu-
tonium   and highly enriched uranium   (HEU) pathways to the bomb, 
including contracting with an unnamed “foreign expert” to     come and 
build a gas centrifuge uranium enrichment plant in the country.  6   But 
these efforts proved fruitless as well, and the foreigner left Libya in 
1992.  7   

 Gaddafi   ’s next move was to turn to the A. Q. Khan   network.   In 
1997, Libya purchased 20 complete, preassembled P-1 model centri-
fuges from Khan’s network, and in 2000 it “ordered a virtual ‘turn-
key’ plant” with 10,000 advanced P-2 model centrifuges, along with 
20 tonnes of uranium hexafl uoride feedstock – all the fi xings to prod-
uce enough HEU   for a sizeable nuclear arsenal.  8   Khan   threw in a 
complete nuclear bomb design for good measure.  9   In all, Libya spent 
as much as US $200 million for Khan’s   services.  10   

 The fi rst P-1 centrifuge machine was reportedly installed in October 
2000 and then a nine-machine centrifuge cascade was reportedly 
installed in April 2002, but no actual uranium enrichment took 
place, let alone the industrial-scale enrichment that would have been 
necessary for a nuclear bomb.  11   Indeed, the same year that the little 

     5     Fitzpatrick,  Nuclear Black Markets , p. 76. Former Romanian   security chief 
Ion Mihai Pacepa   also contends that Gaddafi  made a similar arrangement 
with the Romanian dictator Nicolae Ceausescu. Ion Mihai Pacepa,  Cartea 
Neagră a Securităţii , Vol. 3 (Bucharest: Editura Omega SRL,  1999 ), p. 129. 
Thanks to Corina Graif for translating this for me.  

     6     International Atomic Energy Agency,  Implementation of the NPT Safeguards 
Agreement of the Socialist People’s Libyan Arab Jamahiriya , GOV/2004/12 
(February 20, 2004), pp. 3, 5.  

     7      Ibid. , p. 5.  
     8     David Albright and Corey Hinderstein, “Libya’s Gas Centrifuge 

Procurement: Much Remains Undiscovered,” ISIS Report, March 1,  2004 , 
available at  www.isis-online.org/publications/libya/cent _procure.html. On 
the feedstock point, see Fitzpatrick,  Nuclear Black Markets , p. 78.  

     9     Albright,  Peddling Peril , p. 150.      10      Ibid. , p. 122.  
  11     David Crawford, “Libya Was Far from Building Nuclear Bomb; Program 

Was Haphazard, but Shows How Technology Was Bought Off-the-Shelf,” 
 Wall Street Journal  February 23, 2004, p. A14.  
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centrifuge cascade was installed – and well before Gaddafi    threw in 
the towel on his nuclear program in December 2003 – it was disman-
tled and moved to a different location, where the IAEA   inspectors 
found it still in boxes after Gaddafi    invited them in.  12   As for the more 
advanced P-2 centrifuges, they began arriving in 2000 but were not 
installed at all, and also mostly remained in their original packing 
crates until the IAEA   took them away.  13   

 Given this record, it is hard to argue that Libya’s decision to aban-
don its nuclear weapons project substantially altered the country’s 
genuine future nuclear prospects. This was, quite simply, a nuclear 
program that did not know what it was doing. Despite over three 
decades of “unrelenting interest in nuclear weapons,”  14   when Gaddafi    
fi nally gave up in 2003, Libya was still many years away from even 
an operational enrichment plant of any size, let alone an operational 
nuclear weapons arsenal. 

 Indeed, as the blue-ribbon Presidential Commission on the 
Intelligence Capabilities of the United States   Regarding Weapons of 
Mass Destruction   writes, “The lack of suffi cient progress on develop-
ing a nuclear weapon is one of the factors that may have prompted 
Qadafi  [Gaddafi   ] to abandon and disclose Libya’s nuclear program.”  15   
The Commission underscores that Libya’s problem was not a lack 
of equipment or materials, but rather of technical acumen. US intel-
ligence   analysts overestimated the Libyan threat, the Commission 
writes, because they “often equated procurement activity with 
weapons system capability.” To make such an equation, writes the 
Commission, “is a fundamental analytical error – simply because a 
state can buy the parts does not mean that it can put them together 
and make them work.”  16   

 It is not surprising that Libya was unable to put them together and 
make them work. After all, Gaddafi   ’s extremely neo-patrimonial   
state had few achievements even in fi elds that pose much lower tech-
nical challenges than nuclear weapons. Indeed, this was a state that 

  12     IAEA,  Implementation of the NPT Safeguards Agreement of the Socialist 
People’s Libyan Arab Jamahiriya , p. 5.  

  13      Ibid.       14     Fitzpatrick,  Nuclear Black Markets , p. 76.  
  15     Commission on the Intelligence Capabilities of the United States Regarding 

Weapons of Mass Destruction (“WMD Commission”),  Report to the 
President , p. 254.  

  16      Ibid. , p. 260.  
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practically reveled in lacking even the mere semblance of Weberian 
legal-rational institutions  .  17   

 US intelligence   knew of the Libyan state’s many shortcomings, 
and therefore it had for years confi dently judged Libya to be noth-
ing more than “an inept bungler, the court jester   among the band of 
nations seeking biological or nuclear capabilities.”  18   But after learn-
ing of Gaddafi   ’s A. Q. Khan     connection, the United States   started 
hyperventilating about the Libyan nuclear threat, and when the story 
went public, many academics, policy analysts, and journalists fol-
lowed suit. Their fears stemmed from a lack of understanding of the 
truly ramshackle nature of the Gaddafi    state, and from the simplis-
tic notion that A. Q. Khan  ’s network   was a veritable “nuclear Wal-
Mart.”   In fact, even if A. Q. Khan   was the second coming of Sam 
Walton, Gaddafi    was – predictably – defeated by the fi ne print on his 
purchases, which read “some assembly required.”  19      

  Pakistan  

   Next I turn to the case of Pakistan. In December 1971, as a result of 
the disastrous war with India   that split Pakistan in half, Pakistani 
People’s Party leader Zulfi kar Ali Bhutto   took full control of the gov-
ernment. Just a few weeks later, Bhutto  , a romantic, fi ery anti-India   
nationalist   who had been pushing for a Pakistani bomb since at least 
1963 and who had made a central issue of it in his 1970 electoral cam-
paign, called a secret meeting of scientists at Multan on January 20, 
1972 and ordered them to build the bomb without delay.  20   

 Twenty-six years later, in 1998, Pakistan fi nally conducted its fi rst 
successful nuclear test  . However, the literature generally takes 1990 
as the date when Pakistan apparently assembled its fi rst crude nuclear 
device and thereby achieved de facto nuclear weapons state status.  21   

  17     Dirk J. Vandewalle,  Libya since Independence: Oil and State-Building  
(Ithaca: Cornell University Press,  1998 ).  

  18     Commission on the Intelligence Capabilities,  Report to the President , p. 259.  
  19     Note also that Libya was by far the A. Q. Khan   network’s biggest customer 

(see Albright,  Peddling Peril ). Busting the Khan network was worth doing, 
but we should not exaggerate its importance.  

  20     Bhumitra Chakma,  Pakistan’s Nuclear Weapons  (New York: Routledge, 
 2009 ), pp. 18–20.  

  21      Ibid. , p. 34.  
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This date seems early, especially since former military president 
Pervez Musharraf   has stated that even as of 1999 Pakistan’s nuclear 
capability “was not yet operational.”  22   But even accepting 1990 as 
the correct date, this means that Pakistan reached the fi nish line 18 
years after starting its nuclear weapons project. That is about double 
the time required by China   and India  , and more than triple the time 
required by South Africa  , which started its nuclear weapons project 
at just about the same moment as Pakistan. In short, the Pakistani 
bomb project appears to have been quite ineffi cient  , although cer-
tainly much less so than the spectacularly incompetent Libyan   one 
that I discussed above. 

 What explains Pakistan’s ineffi cient   nuclear success? The conven-
tional story, as told for instance by Bhumitra Chakma, focuses above 
all on external stimuli, external constraints, and external opportun-
ities.  23   First, Pakistani leaders and scientifi c and technical workers 
were stimulated to keep pushing for the bomb by repeated Indian   
provocations. Second, the nuclear weapons project was able to achieve 
what it did mostly because of its ability to procure technology from 
both unwitting Western  , and witting Chinese, enablers.  24   Third, the 
project’s progress was also intermittently hampered by US   efforts to 
prevent it from procuring key technologies and then, even after tech-
nology denial efforts   had failed, to dissuade Pakistan’s leadership 
from turning the proverbial “last screw.”  25   

 Foreign assistance   and constraints surely affected Pakistan’s nuclear 
progress. However, it is important to caution that such external forces 
may seem more important than they really were simply because we 
know about them, whereas we know much less about what went on 
inside Pakistan’s nuclear program during those years. 

 Indeed, when we consider the Pakistan case in comparative perspec-
tive, it becomes clear that the outside-in story must be complemented 

  22     Cited in Fitzpatrick,  Nuclear Black Markets , p. 32.  
  23     Chakma,  Pakistan  ’s Nuclear Weapons . See also Bhumitra Chakma, “Road 

to Chagai: Pakistan’s Nuclear Programme, Its Sources and Motivations,” 
 Modern Asian Studies  Vol. 36, No. 4 (October  2002 ), pp. 871–912.  

  24     On Khan’s robbery of secrets from the European enrichment consortium 
URENCO, see Albright,  Peddling Peril , esp. pp. 19–27. On Pakistan’s 
Chinese enablers, see John Garver,  Protracted Contest: Sino-Indian Rivalry 
in the Twentieth Century  (Seattle: University of Washington Press,  2001 ), 
esp. pp. 326–329.  

  25     See Chakma,  Pakistan’s Nuclear Weapons .  
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by an inside-out dimension. For instance, as noted above, Libya   
received the whole uranium enrichment kit   from the Pakistani nuclear 
maestro A. Q. Khan  , but it was able to do precious little with it. 
Iran   also benefi ted from Khan’s   help and had vastly more internal 
technical capacities than Libya  , yet its enrichment efforts have gone 
more slowly than Pakistan’s, too. (I discuss the case of Iran more fully 
below.) So, what did Pakistan have that the others did not? 

 The literature tends to suggest that the secret of Pakistan’s suc-
cess was none other than Khan himself. The former State Department 
nonproliferation expert Mark Fitzpatrick even labels Khan a “ deus ex 
machina .”  26   Indeed, Khan does appear to have been an extraordinary 
team leader, combining scientifi c and technical acumen, intelligence, 
pragmatism, and charisma. His later creation of a global nuclear 
proliferation ring supplying Libya  , North Korea  , Iran  , and perhaps 
others, certainly demonstrates that this man had an extraordinary 
knack for bringing together a wide variety of people to carry out com-
plex and unique technical challenges.  27   

 Khan’s outsized role in Pakistan’s nuclear success recalls  Chapter 4 ’s 
discussion of the the managerial   “genius” Nie   Rongzhen’s crucial con-
tribution to the development of the Chinese   bomb. But as in the Chinese 
case, the story of Pakistan’s rise to nuclear weapon state   status cannot 
just be about one man’s skills, however impressive they may have been. 
After all, the exploits of a Khan or a Nie are largely dependent on the 
wider political framework that allows him to  exercise  those skills. And 
here we come back to the key issue of the top leadership’s approach to 
nuclear weapons project management  . 

 In the case of Pakistan, very little has been written about the top 
leadership’s management approach, but what we do know tends 
to confi rm the basic theoretical thrust of this book. First, while 
Bhutto   was in power, he kept the nuclear weapons project tightly 
under his direct personal control. Chakma contends that by doing 
so Bhutto   “ensured that bureaucratic   intervention would not hamper 
the activities,”  28   but in fact such an authoritarian, principal–agent 
management   approach ensured that  political  intervention, not-
ably by Bhutto, would hamper the activities. And in fact he began 

  26     Fitzpatrick,  Nuclear Black Markets , p. 17.  
  27     Well described in Albright,  Peddling Peril .  
  28     Chakma,  Pakistan’s Nuclear Weapons , p. 20.  
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hampering them almost immediately. The eminent Pakistani physicist 
Pervaiz Hoodbhoy   recounts that at the very meeting at which Bhutto   
announced the nuclear weapons objective in 1972, the head of the 
Pakistan Atomic Energy Commission (PAEC  ) replied, “It is not an 
easy thing. It will take us fi fteen years, maybe twenty.” Bhutto   fi red 
the man on the spot.  29   Stunned, the remaining scientists agreed to 
Bhutto  ’s completely unrealistic three-year timeline to the bomb.  30   

 Bhutto  ’s imperious act set the tone for the rest of his reign. The 
nuclear program developed in the classic neo-patrimonial   state pat-
tern of overly optimistic promises to the top leadership, followed by 
infi ghting and blame-shifting when those promises were not kept. 
After arriving back in Pakistan in late 1975, Khan, too, took to the 
internecine battles with gusto.  31   In such an environment, as this book’s 
theoretical framework would expect, Pakistan’s nuclear project could 
not even begin to blossom. By the time Bhutto   was overthrown by 
General Zia ul-Haq   in 1977, as Fitzpatrick puts it, it was clear that 
“the policy of direct oversight adopted vis-à-vis PAEC   had failed.”  32   

 By contrast, the management approach taken by Zia  ’s military 
regime was much more respectful of the scientists’ realm of expert-
ise. As the political scientist Ayesha Siddiqa-Agha writes, “Alien to 
technological issues, the Army chose to leave technical matters in the 
hands of the relevant experts … Dr. Khan, Dr. Mubarikmand and 
others enjoyed a degree of autonomy in running their organizations 
despite the presence of uniform personnel.”  33   Khan, whose centrifuge 
operation had been spun off from the PAEC   already in the last days 
of Bhutto  , enjoyed a particularly high level of autonomy.  34   Symbolic 
of Zia  ’s hands-off approach to Khan was his 1981 decision to rename 
the facilities under the metallurgist’s direction as the “Khan Research 
Laboratories.”  35   The new management   approach worked. Although 
the scars of the Bhutto   years never fully healed, particularly between 

  29     Transcript of presentation by Pervaiz (Pervez) Hoodbhoy to the Lawyers 
Committee on Nuclear Policy and  The Nation , July 14,  2009 , available at 
lcnp.org/pubs/Pervez%20Hoodbhoy%20fi nal2.pdf.  

  30     Chakma,  Pakistan’s Nuclear Weapons , p. 20.  
  31     Albright,  Peddling Peril , p. 30.  
  32     Fitzpatrick,  Nuclear Black Markets , p. 19.  
  33     Ayesha Siddiqa-Agha,  Pakistan’s Arms Procurement and Military Buildup, 

1979–99: In Search of a Policy  (Houndmills: Palgrave,  2001 ), pp. 188–189.  
  34     Fitzpatrick,  Nuclear Black Markets , p. 19.  
  35      Ibid. , p. 20.  
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Khan and the PAEC  , at least the balance of productive work to infi ght-
ing became positive.  36   

 How can we explain Pakistan’s sudden switch from authoritarian/
principal–agent management to respectful management   of the nuclear 
scientifi c and technical workers? Fitzpatrick surmises that perhaps 
Zia   learned from Bhutto  ’s mistakes.  37   There may be some truth to 
this. But this book’s theoretical framework leads one to ask if there 
might have been deeper, institutional roots for this difference. 

 The more respectful management approach the military adopted 
vis-à-vis the nuclear scientifi c and technical workers after Zia  ’s 1977 
coup against Bhutto  , and therefore also the success of the Pakistani 
nuclear weapons project,   correlates with the much stronger Weberian 
legal-rational institutionalization   of the Pakistani military  . This is a 
legacy of the British   Raj. As noted in  Chapter 5 , the British   created 
a “steel frame” of Weberian legal-rational bureaucracy   across all of 
British   India  , which included both present-day India   and Pakistan. 
But in general the impact of the British  -imposed Weberian legal-
rational tradition   was much stronger in India  , not least because it 
inherited the administrative center of New Delhi, whereas Pakistan 
was located in outlying areas of the Raj.  38   This institutional legacy 
reverses, however, when we come to the two states’ militaries, because 
when building the colonial Indian   Army the British   decidedly favored 
the “tough” Punjabi Muslims and other groups from what is now 
Pakistan over the “soft” Hindus of the east and south.  39   Thus, the 
Indian   state was born with a well-institutionalized   civil bureaucracy   
and a poorly-institutionalized   military bureaucracy  ; by contrast, the 
Pakistani state was born with a poorly-institutionalized   civil bureau-
cracy   and a well-institutionalized   military bureaucracy    .  40   These his-
torical legacies persisted for many decades. 

  36     Owen Bennett Jones,  Pakistan: Eye of the Storm , 3rd edn. (New Haven: Yale 
University Press,  2009 ), p. 191.  

  37     Fitzpatrick,  Nuclear Black Markets , p. 19.  
  38     Jaffrelot, “India and Pakistan: Interpreting the Divergence of Two Political 

Trajectories,” pp. 253–255.  
  39     David Omissi,  The Sepoy and the Raj: The Indian Army, 1860–1940  

(Basingstoke: Macmillan,  1994 ), esp. p. 11.  
  40     This is the basic point of Jaffrelot, “India and Pakistan.” Jaffrelot notes that 

the other main difference affecting long-term political development was the 
different institutionalization   of the respective political parties that led each 
state to independence, the Indian National Congress and the Muslim League.  
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 The nuclear history of Pakistan fi ts neatly within this broader his-
torical picture. When the civilians oversaw it, it went nowhere; but 
when the military oversaw it, it ran reasonably well. (After 1977, 
Khan always reported only to military masters, even during episodes 
of “democracy  .”) 

 On the other hand, as pointed out in  Chapter 2 , when militaries 
become praetorian   and spend long periods running not just their 
own affairs, but also the affairs of the entire country, their distinctive 
Weberian legal-rationalism   tends gradually to break down. This long, 
slow deterioration of the military bureaucracy     has certainly happened 
in Pakistan, as Ayesha Siddiqa has amply documented.  41   Therefore, 
the regime change from the civilian politician Bhutto   to the military 
man Zia   did not ensure Pakistan’s ultimate nuclear success. Rather, 
it provided the nuclear program only with a brief window of time in 
which to establish Pakistan as a nuclear weapons state, before the 
Weberian legal-rationalism of the military, and thus its capacity to 
run a major “big science  ” project, had ebbed away. 

 And by now it has largely ebbed away. This point has implications 
for our analysis of Pakistan’s potential for future nuclear advances, 
for instance a possible move to develop thermonuclear   warheads. 

 Moreover, the gradual degradation of the military’s Weberian legal-
rational institutionalization   may also explain why Khan was not just 
able to succeed in enriching uranium, but then later to start up his 
dangerous freelance nuclear export business  . The permissive condi-
tion for the former was a strong Weberian legal-rational   military  ; the 
permissive condition for the latter was the corruption of that formerly 
strong institution.    

  North Korea  

   I now turn to the case of North Korea.  42   Washington’s reaction to 
North Korea’s nuclear weapons project since the early 1990s closely 

  41     Ayesha Siddiqa,  Military Inc.: Inside Pakistan’s Military Economy  (London: 
Pluto Press,  2007 ).  

  42     This section of the chapter draws on Hymans, “When Does a State Become 
a ‘Nuclear Weapon State’?” pp. 161–180, and Jacques E. C. Hymans, 
“Assessing North Korean Nuclear Intentions and Capacities: A New 
Approach,”  Journal of East Asian Studies  Vol. 8, No. 2 (May–August  2008 ), 
pp. 259–292.  
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mirrors the Iraq   pattern of large overestimates of the proliferant state’s 
nuclear achievements leading to serious US   foreign policy blunders. 
The difference is that whereas in the case of Iraq the overestimates led 
to an unnecessary US   invasion, in the case of North Korea they led to 
an unnecessary US   capitulation to blackmail. Although North Korea 
fi nally did obtain the bomb (or at least some modest semblance of it) 
in 2009, this fact does not retroactively justify the analysts’ erroneous 
claims that it already essentially had one by the early 1990s. Indeed, 
if anything the generous amount of blackmail payments provided to 
Pyongyang over the course of the 1990s and beyond may well have 
saved the regime from collapse, thus giving it the extra time it needed 
to limp up to the nuclear fi nish line. 

 The standard date given for the start of the North Korean nuclear 
weapons project is 1980, but documents from North Korea’s former 
allies in Eastern   Europe   indicate that its quest to obtain the bomb 
actually began at least as early as the 1960s. These documents con-
fi rm, in political scientist Walter C. Clemens’ words, Pyongyang’s 
“more than half a century of determined striving” for the bomb.  43   For 
most of that time, quite reasonably, Washington did not take North 
Korea’s nuclear efforts very seriously. But in the heightened atmos-
phere of fear created by the 1991 revelations of Iraq  ’s nuclear mis-
deeds, Washington took the IAEA  ’s 1992 discovery of North Korea’s 
cheating on its international safeguards obligations extremely ser-
iously. Indeed, it quickly transformed the problem into a military cri-
sis after a 1993 National Intelligence Estimate (NIE  ) stated not only 
that North Korea was trying to misuse its IAEA  -safeguarded fuel to 
get the bomb, but also that there was a “better than even” chance 
that North Korea had extracted plutonium   prior to being caught, 
and therefore that it “already had one or two nuclear weapons.”  44   

  43     Walter C. Clemens, Jr., “North Korea’s Quest for Nuclear Weapons: New 
Historical Evidence,”  Journal of East Asian Studies  Vol. 10, No. 1 (January–
April  2010 ), p. 147. Clemens is interpreting documents fi rst brought to 
light by Balazs Szalontai and Sergey Radchenko, “North Korea’s Efforts to 
Acquire Nuclear Technology and Nuclear Weapons: Evidence from Russian 
and Hungarian Archives,” CWIHP Working Paper No. 53, Cold War 
International History Project, August  2006 .  

  44     Only the State Department’s Bureau of Intelligence and Research dissented 
from the NIE  ’s conclusion. Leon Sigal,  Disarming Strangers: Nuclear 
Diplomacy with North Korea  (Princeton University Press,  1998 ), p. 90.  
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The NIE   led the Clinton   administration to rashly consider launch-
ing a preventive military strike  , and then to hurriedly negotiate the 
US-DPRK “Agreed Framework,”   according to which North Korea 
froze its plutonium   production in exchange for a quite signifi cant 
allocation of economic aid.  45   

 From day one, hawkish voices in the United States   criticized the 
Agreed Framework as a cave-in to nuclear blackmail, while doves 
countered that an attack would have been counterproductive or even 
suicidal. Recently, however, it was confi rmed that the scary intelli-
gence assessment on which the entire hawk–dove debate on North 
Korea rested for well over a decade was simply wrong. As part of the 
Six-Party Talks   process, in May 2008 North Korea turned over about 
18,000 pages of technical documents to the United States   and other 
negotiating partners. According to reports, these documents – which 
would be very diffi cult to fabricate – reveal that, contrary to US esti-
mates, North Korea had removed zero plutonium   from its Yongbyon 
reactor prior to 1992. Thus it turns out that North Korea did not have 
a bomb’s worth of separated plutonium  , let alone nuclear weapons, 
at the time of the fi rst North Korean nuclear crisis.  46   If the Clinton   
administration had understood that North Korea in 1992 – despite its 
long years of pursuit of the bomb – still had much more work to do on 
its nuclear weapons project, it would surely not have supported giving 
North Korea so much aid. Without that aid, of course, it is possible 
that North Korea might not even exist as a separate state today. 

 The Agreed Framework   was not a total failure. Even if it did 
throw the North Korean regime an aid lifeline at its hour of great-
est peril, at least it did succeed in freezing North Korea’s main 
plutonium  - producing reactor for a number of years. But then, pil-
ing error on top of error, the George W. Bush   administration tore 
up the Agreed Framework in 2002. Why? Once again, this was 
due to Washington’s drastic overestimate of North Korean nuclear 
attainments. Indeed under Bush  , the US intelligence   community 
removed even the fi g-leaf language of a “better than even chance” 
of an already existing North Korean nuclear arsenal and began 

  45      Ibid.   
  46     “Documents Seemingly Counter US Intelligence Claims on North Korean 

Plutonium Production,”  Global Security Newswire , May 29, 2008, available 
at  http://gsn.nti.org/gsn/GSN _20080529_94E038D3.php.  
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baldly stating, for instance in an unclassifi ed 2002 CIA   briefi ng to 
Congress, that the United States had “assessed since the early 1990s 
that the North has one and possibly two weapons using plutonium   
it produced prior to 1992.”  47   In short, the Bush   administration’s 
high opinion of North Korea’s technical capabilities led it to give 
North Korea the excuse fi nally to start producing the signifi cant 
quantities of plutonium   that the United States   had long mistakenly 
believed it already had. 

 The perception that North Korea already had an operational 
nuclear weapons arsenal also made the Bush   administration quite 
blasé about the possibility that the country might conduct a nuclear 
test  . Indeed, the former Assistant Secretary of State for East Asian 
and Pacifi c Affairs James Kelly   told the press shortly after leaving 
offi ce in 2005 that “I personally have never been worried about a 
test. A test   would just tell us what we already know” – i.e. that North 
Korea already had the bomb.  48   For their part, analysts who did 
worry about the political fallout from a test   also evinced no doubt 
that North Korea could conduct a successful one whenever it might 
choose to do so.  49   

 But once again, these assessments wildly overstated North Korea’s 
actual nuclear capabilities. The fi rst North Korean nuclear test   hap-
pened only in October 2006, four years after the end of the Agreed 
Framework, and it was an embarrassing technical failure. The test   
measured somewhere between 0.2 and 1 kiloton in yield – making it 
by far the least powerful fi rst nuclear test   in history. Almost certainly, 
something went seriously wrong down in the test   shaft. As Jungmin 
Kang and Peter Hayes of the Nautilus Institute put it after reviewing 
the technical evidence, “We conclude that the DPRK test   did not 
enable it to pole-vault into the ranks of nuclear weapon states   … 

  47     CIA assessment provided to Congress, November 2002. Document 22 
of Robert A. Wampler, ed.,  North Korea and Nuclear Weapons: The 
Declassifi ed Record , National Security Archive Electronic Briefi ng Book 
No. 87 (April 25, 2003), available at  www.gwu.edu/ ~nsarchiv/NSAEBB/
NSAEBB87/.  

  48     Farah Stockman, “US, North Korea Met on Nuclear Program,”  Boston 
Globe , May 19, 2005.  

  49     “North Korea Nuke Test Would Be ‘Disastrous’: UN Watchdog Urges World 
to Pressure Pyongyang,” msnbc.com, available at  www.msnbc.msn.com/
id/7696261/ns/world _news-asia_pacifi c/t/north-korea-nuke-test-would-be-
disastrous.  
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The DPRK inhabits a peculiar and ambiguous status between hav-
ing declared itself to be nuclear-armed, and having demonstrated by 
its test that it is not capable of such armament.”  50   

 North Korea’s second nuclear test, in 2009, appears not to have 
failed quite so miserably as the fi rst one, but still it was at best only 
the most minimal of successes. The standard estimates suggest a 
yield of 2 to 4 kilotons.  51   Thus North Korea now holds both the gold 
and silver medals for the least powerful fi rst nuclear weapons tests   in 
history.  52   Writing in the  Bulletin of the Atomic Scientists , Yale geolo-
gist Jeffrey Park assessed that the most reasonable interpretation of 
the seismic data from the 2009 test   was that “North Korea tried 
and failed to get a simple plutonium   bomb to detonate correctly.” 
Therefore, Park continued, “One should be mindful of the tech-
nical challenges North Korea still faces in carrying out the threats 
implied by its deliberate pairing of its explosive test   with test missile   
launches.”  53   Indeed, the small size of the blast, combined with the 
failure of the elaborate Comprehensive Test   Ban Treaty Organization 
monitoring system to detect any telltale noble gases after the event, 
led foreign technical experts to wonder if the test   might even have 
been faked.  54   The most the US intelligence   community could offer on 
the 2009 episode was that North Korea had “probably” conducted a 
nuclear explosion.  55   

 Thus, even as of the time of this writing, September 2011, it remains 
unclear if North Korea does or does not yet have an operational 
nuclear arsenal that it could use in battle. Perhaps the 1993 NIE   lan-
guage of a “better than even” chance of an operational North Korean 

  50     Jungmin Kang and Peter Hayes, “Technical Analysis of the DPRK Nuclear 
Test,” Nautilus Institute Policy Forum Online 06–89A, October 20,  2006 , 
available at  www.nautilus.org/fora/security/0689HayesKang.html.   

  51     Jeffrey Park, “The North Korean Nuclear Test: What the Seismic Data Says,” 
 Bulletin of the Atomic Scientists  online, May 26,  2009 , available at  www.
thebulletin.org/web-edition/features/the-north-korean-nuclear-test-what-the-
seismic-data-says .  

  52     The Indian   test of 1974 gets the bronze. See Tellis,  India’s Emerging Nuclear 
Posture , pp. 197–199.  

  53     Park, “The North Korean Nuclear Test.”  
  54     Susan Watts, “No Noble Gas from North Korea Blast,” BBC News,  www.

bbc.co.uk/blogs/newsnight/susanwatts/2009/06/no _noble_gas_from_north_
korea.html. I thank David Welch for alerting me to this story.  

  55     The complete (very short) press release is available at  www.dni.gov/press _
releases/20090615_release.pdf.  
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nuclear arsenal is fi nally now correct, nearly two decades after those 
words were fi rst penned. 

 Why has North Korea’s nuclear progress been so slow? It is hard to 
say for sure, but its poor performance is consistent with the expecta-
tions of the theory introduced in this book. 

 North Korea is an ideal-typical case of neo-patrimonialism  .  56   The 
nominally Communist   state is actually more of a dynastic kingdom 
that was ruled fi rst by Kim Il Sung  , and then by his son Kim Jong Il  . 
Kim Jong Il  ’s son Kim Jong Eun   appears to have been anointed to 
replace his father when the latter passes away. 

 North Korea’s neo-patrimonial   character has naturally led to ram-
pant top-down political meddling in all aspects of economy and soci-
ety, including high-profi le “on-the-spot guidance” from the top leaders 
themselves on the most minute of technical details, with predictably 
terrible results.  57   For example, Kim Il Sung   arbitrarily imposed the 
mass production of corn, a crop with a very ineffi cient calories-to-
weight ratio. After experiencing chronic famines, his son Kim Jong Il   
declared a sudden switch to potatoes. This may or may not have been 
a wise decision; but it was most certainly an arbitrary one. As North 

  56     This is the judgment of North Korea offered in Houchang E. Chehabi and 
Juan J. Linz, eds.,  Sultanistic Regimes  (Baltimore: Johns Hopkins University 
Press,  1998 ), p. 9; Stephan Haggard and Marcus Noland,  Famine in 
North Korea: Markets, Aid, and Reform  (New York: Columbia University 
Press,  2007 ), p. 227; Marcus Noland, “Transition from the Bottom-Up: 
Institutional Change in North Korea,” Working Paper, Institute for 
International Economics, March 20,  2006 , p. 9; Bradley K. Martin,  Under 
the Loving Care of the Fatherly Leader: North Korea and the Kim Dynasty  
(New York: Thomas Dunne Books [St. Martin’s Griffi n],  2006 ). By contrast, 
Patrick McEachern makes a spirited case for interpreting the DPRK   as a 
system in transition from “totalitarianism” to “institutional pluralism.” 
In particular, he claims that policymaking is increasingly infl uenced by 
state “technocrats,” notably in the foreign ministry and economic affairs. 
There is little solid evidence of technocratic administration in North Korea, 
however, and even McEachern admits that Kim Jong Il   still plays the “central 
role,” and has been steadily “personalizing his bureaucracy,” including the 
military. These characterizations suggest a trend away from technocratic 
administration, not toward it. See Patrick McEachern, “Interest Groups 
in North Korean Politics,”  Journal of East Asian Studies  Vol. 8, No. 2 
(May–August  2008 ), pp. 235–258.  

  57     See Sung Chull Kim, “Fluctuating Institutions of Enterprise Management 
in North Korea: Prospects for Local Enterprise Reform,”  Journal of 
Communist Studies and Transition Politics  Vol. 19, No. 1 (March  2003 ), 
pp. 10–34.  
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Korea watchers Ralph Hassig and Kongdan Oh comment acerbically, 
“Farmers have little say in the matter.”  58   

 There is not enough information to judge whether the North Korean 
nuclear program has been as subject to political meddling   as the state’s 
other industrial projects. But the geologically dangerous siting of its 
main Yongbyon nuclear complex – Yongbyon is regularly fl ooded by 
waters from the Kuryong river, and in 1995–1996 the fl oods were so 
severe that the main power source for the facility was knocked out for 
several months – provides some circumstantial evidence of the prior-
ity of political over technical criteria.  59   North Korea’s inappropriate 
reactor siting ideas also postponed – indefi nitely, as it turns out – the 
Soviets  ’ construction of a larger nuclear power plant in the country, 
which was the quid pro quo for North Korea’s accession to the NPT   
in 1985. Indeed, by 1988 the Soviets   had become incredibly frustrated 
with their North Korean partners: “The Soviet   side pointed out that 
the selection of the site was still in progress, for which the Korean 
side was to blame. The observation of international geological norms 
and safety standards must be the sole standard: the Soviet   side cannot 
depart from these!”  60   

 In sum, although admittedly North Korea’s nuclear weapons pro-
ject has persisted long enough to conduct two nuclear tests  , the second 
of which was a minimal success, the key variables I have pointed to 
in this book would appear able to explain the project’s snail’s pace 
of progress. Therefore, looking to the future, although we should be 
cautious about making straight-line projections from past trends, it 
seems reasonable to assume that maintaining the snail’s pace would 
be the most North Korea could hope for. Moreover, Pyongyang has 

  58     Kongdan Oh and Ralph C. Hassig,  North Korea through the Looking Glass  
(Washington, DC: Brookings Institution,  2000 ), p. 61. See also Martin, 
 Under the Loving Care of the Fatherly Leader , p. 117.  

  59     Alexandre Mansourov, “The Natural Disasters of the Mid-1990s and Their 
Impact on the Implementation of the Agreed Framework,” in James Clay 
Moltz and Alexandre Y. Mansourov, eds.,  The North Korean Nuclear 
Program: Security, Strategy, and New Perspectives from Russia  (New York: 
Routledge,  2000 ), p. 78.  

  60     Document No. 53 in Szalontai and Radchenko, “North Korea’s Efforts 
to Acquire Nuclear Technology and Nuclear Weapons,” p. 75. See also 
Alexander Zhebin, “A Political History of Soviet–North Korean Nuclear 
Cooperation,” in Alexandre Mansourov and James Clay Moltz, eds.,  The 
North Korean Nuclear Program  (New York: Routledge,  2000 ), p. 33.  
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proved such an inveterate bluffer in the past that we should stop gasp-
ing in fear every time it threatens the world with yet another dramatic 
technological “breakthrough.”  61      

    Iran  

 Iran is by far the most-feared nuclear proliferant state today. 
Admittedly, no one on the outside knows for sure if the country’s top 
leaders have indeed fi rmly decided to go all the way to an operational 
nuclear arsenal. Their apparent oppositional nationalist   conception 
of Iran’s identity, however, certainly makes this determination like-
ly.  62   It seems at least safe to assume that the Iranian leadership has 
been pushing its scientifi c and technical workers to bring the country 
to a point where it could rapidly build a nuclear arsenal after mak-
ing that fi nal decision.  63   Yet after over a quarter-century of effort, 
contrary to the regular screaming headlines on the issue, Iran is still 
not at that point. Indeed, it probably remains at least several years 
away from it. In short, this is yet another extremely ineffi cient   nuclear 
weapons project. 

  61     The November 2010 announcement by former Los Alamos director Siegfried 
Hecker that he was “stunned” by the size and advancement of a previously 
unknown DPRK enrichment plant has gotten a lot of press. But it does 
not change the basic storyline here. Although the North Koreans have 
apparently been working on uranium enrichment for at least 20 years and 
probably longer, Hecker reported that the plant is not yet operational, that 
even if it were operational it could only produce a maximum of one to two 
bombs’ worth of HEU   per year, and that meanwhile the country’s plutonium 
production capacities remain dormant and are even eroding. Hecker himself 
warned against “hyping” the country’s uranium enrichment capacity, a 
warning that has unfortunately been ignored. See Adam Gorlick, “Stanford’s 
North Korea Team of Siegfried Hecker and John Lewis Keeps the World 
Informed of Pyongyang Nuclear March,”  Stanford Report , November 30, 
 2010 , available at  http://news.stanford.edu/news/  2010 BIB-176/november/
hecker-lewis-cisac-113010.html. See also the level-headed analysis of the 
situation by Joe Cirincione and Paul Carroll, “Why North Korea Attack Is 
Not a Crisis,”  CNN Opinion , November 23, 2010, available at  http://articles.
cnn.com/2010 –11–23/opinion/carroll.cirincione.korea_1_plutonium-reactor-
facilities-north-korea?_s=PM:OPINION.  

  62     See Sverre Lodgaard, “Challenge from Within: The Case of Iran,” in Olav 
Njølstad, ed.,  Nuclear Proliferation and International Order: Challenges to 
the Non-Proliferation Treaty  (Abingdon: Routledge,  2011 ), pp. 90–91.  

  63     This is the interpretation offered in ElBaradei,  The Age of Deception , p. 212.  
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 The Islamic Republic is generally said to have begun vigorously 
pursuing its nuclear weapons project no later than 1985, when it 
began receiving uranium enrichment assistance   from A. Q. Khan  .  64   
After the 1991 Iraq   nuclear shock, US intelligence   analysts began 
to focus seriously on Iran’s nuclear efforts, and they quickly found 
reason to sound the alarm. According to strategic analysts Anthony 
Cordesman and Khalid R. al-Rodhan, ‘The majority of estimates dur-
ing the 1990s predicted that Iran would acquire nuclear weapons by 
2000.”  65   However, many projected Iranian nuclear D-Days over the 
course of the 1990s and beyond came and went without result.  66   

 In 2005, 20 years after the start of the Iranian nuclear weapons 
project, the US intelligence   community fi nally started recognizing 
that its previous Iran projections had been wrong. Notably, its 2005 
NIE noted that past estimates had, in Cordesman and al-Rodhan’s 
words, “assumed that Iran would be moving ahead at full speed with-
out technical diffi culties and without delay from the inspections.”  67   
Of course, such assumptions would have been frankly preposter-
ous even for a very well-managed   nuclear program. The intelli-
gence   community’s backtracking continued in its 2007 NIE  , which 
concluded:

  We judge with moderate confi dence Iran probably would be technically 
capable of producing enough HEU   for a weapon sometime during the 
2010–2015 time frame. (INR judges Iran is unlikely to achieve this cap-
ability before 2013 because of foreseeable technical and programmatic 
problems.) All agencies recognize the possibility that this capability may 
not be attained until  after  2015.  68     

  64     Leonard S. Spector, “Iran’s Nuclear Program Remains Major Threat Despite 
Partial Freeze of Weapons-Relevant Activities Described in New National 
Intelligence Estimate,” CNS Feature Story, December 7,  2007 , available at 
 http://cns.miis.edu/stories/071206.htm . Note that the Shah’s regime also had 
a very high-priority nuclear effort during the 1970s. It is not clear how much 
of the equipment and know-how that were gained during that period were 
retained after the Iranian revolution of 1979.  

  65     Anthony H. Cordesman and Khalid R. al-Rodhan,  Iran’s Weapons of Mass 
Destruction: The Real and Potential Threat  (Washington, DC: Center for 
Strategic and International Studies,  2006 ), p. 210.  

  66     For an impressive list of failed predictions, see  ibid. , pp. 210–213.  
  67      Ibid. , p. 236.  
  68     National Intelligence Council, “National Intelligence Estimate: Iran: Nuclear 

Intentions and Capabilities,” November 2007, available at  www.dni.gov/
press _releases/20071203_release.pdf.  
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 So according to the US intelligence   community, 22 years after Iran 
had started its nuclear weapons project, the country still needed some-
where between three and eight, or possibly even more, years simply to 
produce a single bomb’s worth of fi ssile material, let alone operational 
nuclear weapons.  69   

 The 2007 NIE   was widely criticized at the time for being too san-
guine about the Iranian nuclear threat, which many analysts and 
especially Israel  ’s Mossad   intelligence service had been characterizing 
as a problem of months rather than years.  70   But in January 2011, the 
head of the Israeli   Mossad   himself declared that Iran is incapable of 
getting the bomb before 2015 at the earliest.  71   This was a shocking 
climbdown from past Israeli   claims, and even from the claims made in 
the 2007 NIE  . The press has tended to celebrate the alleged 2010 US  –
Israeli   “Stuxnet  ” computer worm attack on Iran’s centrifuge facilities 
as the cause of the most recent deferral of doomsday.  72   But the more 
fundamental problem is that Iran has struggled for years to move 
beyond the poorly-designed, fragile, slow P-1 model centrifuge with 
which it has been eking out small quantities of low-enriched uranium  , 
to the much better-designed, faster P-2 model that it bought from A. 
Q. Khan   a long time ago, and that everyone believed it would have up 
and running by now  . Furthermore, the harder Iran has pushed its P-1 
centrifuges, the worse they have performed and the more they have 
broken down. Therefore, as former IAEA   Director of Safeguards Olli 
Heinonen remarks, in recent years Iran’s nuclear program has actu-
ally been experiencing a “tremendous slowing down.”  73   

  69     As noted in the section on North Korea, it has become common to view 
the acquisition of a “signifi cant quantity” of fi ssile material as equivalent 
to having “the bomb,” but it is not justifi ed to assume this equation. See 
Hymans, “When Does a State become a ‘Nuclear Weapon State’?”  

  70     See, e.g., “Ahmadinejad’s Nuclear Gamble,”  The Economist , January 6, 
2006, available at  www.economist.com/node/5352824 .  

  71     See Dan Ephron, “Does Iran Need Four More Years to Develop Nukes?” 
 Newsweek , January 20, 2011, available at  www.newsweek.com/2011/01/20/
does-iran-need-four-more-years-to-develop-nukes.html.   

  72     William J. Broad, John Markoff, and David E. Sanger, “Stuxnet Called 
Crucial in Iran Nuclear Delay,”  New York Times , January 15, 2011, 
available at  www.nytimes.com/2011/01/16/world/middleeast/16stuxnet.
html?pagewanted =1&_r=1.  

  73     Olli Heinonen remarks at “The Status of Iran’s Nuclear and Missile Programs,” 
Briefi ng at the Arms Control Association, Washington, DC, Monday, 
November 22,  2010 , transcript available at  www.armscontrol.org/print/4536.   
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 In sum, today, after more than 25 years of determined nuclear 
efforts, Iran apparently remains at least three years away from the 
bomb. In other words, it has taken Iran a quarter-century to get about 
halfway to its goal. Indeed, if we merely assume that Iran will main-
tain its historic rate of progress, then rather than circling 2015 on our 
calendars, perhaps we should be circling 2035 instead. But even if 
Iran beats that date by a few years, and indeed even if it achieves the 
bomb tomorrow, still there is no other reasonable interpretation but 
that this has been an extremely ineffi cient   project. 

 Why has Iran taken so long to get even to this modest level of 
nuclear development? Due to the opacity of Iran’s internal dynamics, 
no one can say for sure. However, Iran’s slow pace of nuclear progress 
is certainly consistent with the theoretical framework introduced in 
this book. 

 First, if the broader pattern in Iran is any guide, then it is highly likely 
that the state’s management approach to the Iranian nuclear weap-
ons project has been authoritarian, politicized, and deeply dysfunc-
tional. After all, as Cordesman and al-Rodhan write, “The history of 
Iranian experience with complex program management and systems 
integration has shown that Iran has serious problems in translating 
its technical expertise into practice.”  74   Fleshing out Cordesman and 
 al-Rodhan’s point, the management analysts Pari Namazie and Monir 
Tayeb point out that in the wake of the 1979 revolution, throughout 
the Iranian economy “technocracy was replaced with ideology,” and 
“a  skilled  workforce was replaced with a  loyal  workforce,” leading to 
“decades of mismanagement.”  75   The regime’s self-defeating emphasis 
on ideological purity began to break down at the end of the 1990s, but 
still, they write, “The belief is that a loyal person can learn new skills, 
but it is much more diffi cult to teach loyalty to a skilled person.”  76   
Indeed, according to the respected Iranian political scientist Hossein 
Bashiriyeh, far from moving toward respect for technical compe-
tence, since 2005 the state’s “irregular and erratic economic policies 

  74     Cordesman and al-Rodhan,  Iran’s Weapons of Mass Destruction , p. 39.  
  75     Pari Namazie and Monir Tayeb, “Human Resource Management in Iran,” in 

Pawan S. Budhwar and Kamel Mellahi,  Managing Human Resources in the 
Middle East  (Abingdon: Routledge,  2006 ), p. 25. Italics added.  

  76      Ibid. , p. 33.  
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and practices, political nepotism and general mismanagement” have 
actually greatly accelerated.  77     

 Iran’s abovementioned standard management dysfunction can be 
traced down to the state’s general neo-patrimonial   character. In this 
state, as political scientist Houchang Chehabi writes,  “ Ideologically-
based factionalism, non-ideological clientelism, and the Byzantine 
by-ways of a constitution that would do Rube Goldberg honor, all 
combine to produce a leadership structure that gives new meaning 
to the words ‘formally ill-defi ned.’”  78   Thus, although Iran’s political 
regime is certainly quite unlike Saddam  ’s one-man tyranny, still at 
the deeper level of state institutionalization   it clearly stands alongside 
Saddam  ’s Iraq   at the opposite pole from the Weberian legal-rational   
ideal-type that is most propitious for respectful management   of sci-
entifi c and technical professionals  , and thus ultimately for nuclear 
weapons project success. 

 Iran’s nuclear weapons project is not necessarily doomed. No one 
outside Iran has enough information about its internal workings to 
be able to make any categorical claim about its future development. 
That said, however, the Iranian project has been, shows every sign 
of continuing to be, and according to my theoretical model can be 
expected to be, extremely ineffi cient  . Therefore, there is no cause for 
panic, and there is almost certainly plenty of time left for nonprolifer-
ation diplomacy.    

  Conclusion  

 It is often argued that thanks to the diffusion of nuclear know-
ledge and technology in our era of globalization  , almost any state 
can leap into the nuclear weapon state   club if it has the determin-
ation to do so. However, the empirical record does not support that 
claim. Rather, the record shows that the basic formula for the early 

  77     Hossein Bashiriyeh, “Counter-Revolution and Revolt in Iran: An Interview 
with Iranian Political Scientist Hossein Bashiriyeh,”  Constellations  Vol. 17, 
No. 1 (March  2010 ).  

  78     Houchang E. Chehabi, “The Political Regime of the Islamic Republic of Iran 
in Comparative Perspective,”  Government and Opposition  Vol. 36, No. 1 
(winter 2001), p. 69.  
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nuclear weapons project success stories – Weberian legal-rational 
state institutionalization   and a management   approach of respect for 
scientifi c and technical professionalism   – is as valid today as it ever 
was. Recent nuclear weapons projects have tended to be run by neo-
patrimonial   states that are unwilling and unable to respect their 
scientifi c and technical workers. Therefore, even though they have 
indeed been able to acquire a wide array of banned technologies 
largely through foreign purchasing, their progress toward the bomb 
has been exceedingly slow. 

 Of course, confi rmed pessimists will not be satisfi ed with this ana-
lysis. They will note, correctly, that our knowledge of the inner work-
ings of the nuclear weapons projects of such states as Iran   is very 
poor. In short, as the neo-conservatives loved to repeat during the 
run-up to the 2003 Iraq   War, absence of evidence is not evidence of 
absence. 

 But although that neat phrase may be true as a strict matter of 
logic, in fact the common sense that I have tried to revive in this book 
tells us differently. Since it is hard to know exactly what is going on in 
Iran, one cannot entirely rule out the possibility that Iran today could 
theoretically be ahead of where the Mossad or CIA thinks it is. But in 
light of the historical pattern, this seems highly unlikely. 

 Indeed, when we do learn something concrete about the internal 
workings of neo-patrimonial   states’ nuclear weapons projects, it is 
almost invariably the same old story of mismanagement and tech-
nical dysfunction. Take, for instance, the latest proliferation fl avor 
of the month:   Myanmar  . Even the man who defected to provide the 
West   with information on Myanmar’s secret nuclear program  him-
self  dismisses the effort as having essentially zero chance of success. 
Major Sai Thein Win  , an engineer whom the regime sent to Moscow   
with 71 others for advanced training in 2001, told the Associated 
Press that despite a decade of effort and the successful importation of 
sensitive equipment from such countries as Germany   and Singapore  , 
Myanmar’s military leadership “knew what they wanted but did 
not know how to achieve it.”  79   He added, “When we were alone, 
we sometimes talked about how stupid this was  . We called ourselves 

  79     “Myanmar Defector Awaits Debriefi ng on Atomic Allegations,”  Global 
Security Newswire , June 15, 2011, available at  http://gsn.nti.org/gsn/
nw _20110615_2842.php.  
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NATO – No Action, Talking Only. We wasted our lives.” Finally, 
he noted – channeling the fundamental argument of this book – “If 
things went well, I would have still been there. If they did very pro-
fessional   work, I would be proud to be there. I would be proud to be 
part of that.”  80      

      

  80     “Myanmar Handling Atomic Program Poorly, Defector Says,”  Global 
Security Newswire , November 5, 2010, available at  http://gsn.nti.org/gsn/
nw _20101105_8127.php.  
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   I began this book by pointing out a surprising trend in nuclear pro-
liferation around the world. During the early years of the nuclear 
age, dedicated nuclear weapons projects typically took just a hand-
ful of years, and certainly less than a decade, before bearing fruit. 
By contrast, the more recent projects have typically taken at least 
a decade, and often two or three. In addition, whereas the ultim-
ate success rate of the early dedicated nuclear weapons projects 
was 100 percent, since 1970 the ultimate success rate has fallen to 
less than 50 percent. In short, with the passage of time, proliferant 
states have increasingly struggled to achieve their nuclear weapons 
ambitions  . 

 Journalistic, policy, and academic writing on nuclear prolifer-
ation has ignored this good news story. Instead, the standard line is 
that today we are on the verge of a “second nuclear age,” with many 
developing   countries ready to acquire the bomb in short order if they 
were to decide to do so. As one widely assigned undergraduate inter-
national relations textbook puts it: “It is not diffi cult to obtain the 
knowledge of how to construct nuclear weapons; all that is needed 
is the will and the nuclear material. Right now forty more countries 
possess enough enriched uranium and plutonium   to quickly assem-
ble nuclear weapons, and there is enough to make 100,000 nuclear 
weapons.”  1   In the past, I myself have been guilty of similar, albeit less 
extreme, assumptions about states’ latent nuclear weapons capacity.  2   
In fact, however, the historical record suggests that these assumptions 
are seriously misguided. 

     8     Lessons for policymakers and 
directions for future research  

  1     Alan Robock, “Climate Effects of Nuclear War,” in Richard W. Mansbach 
and Edward Rhodes, eds.,  Global Politics in a Changing World: A Reader , 
4th edn. (Boston: Houghton Miffl in Harcourt Co.,  2009 ), p. 97.  

  2     As pointed out by Sagan, “Nuclear Latency and Nuclear Proliferation,” 
pp. 85–86.  
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 Why have most proliferant states since the 1970s found it so hard 
to build the bomb? Nuclear science and technology are diffi cult to 
master, of course. Getting delicate centrifuges spinning at extremely 
high speeds for months on end, for instance, is devilishly complicated. 
But that has always been true. Something must have  changed  to cause 
the recent downshift in nuclear weapons project effi ciency  . 

 A partial explanation to this puzzle is the rise of international 
safeguards and the crackdown on nuclear and dual-use   exports by 
the multilateral international nonproliferation   regime. Yet as noted 
in  Chapter 1 , the international regime really started to erect serious 
barriers only in the early 1990s, but the great slowdown in nuclear 
weapons project timelines   actually started long before then. 

 I have argued in this book that the key driver of the growing ineffi -
ciency of nuclear weapons projects has been the decline in the quality 
of management   by proliferant states, a consequence of the tectonic shift 
since the 1960s in the locus of nuclear weapons ambitions   from the 
developed   to the developing   world. This variable of management has 
been largely overlooked by the proliferation literature, yet it is crucially 
important. With the right kind of management  , even the most diffi cult 
technical problems can be resolved; but with the wrong kind of man-
agement  , even the simplest technical problems can prove insurmount-
able. Moreover, with the right kind of management  , international 
nuclear relationships provide opportunities; but with the wrong kind 
of management  , international nuclear relationships set traps. 

 What is the right kind of management   for the unique set of technical 
challenges that are posed by nuclear weapons projects? According to 
the popular principal–agent management   model, the key to good man-
agement   is to prevent workers from shirking by keeping them in line 
with big carrots, bigger sticks, and ubiquitous surveillance. But in fact, 
the authoritarian prescriptions of principal–agent theory   are deeply 
fl awed when it comes to the management   of “big science  ” projects: 
large-scale, long-term, complex scientifi c and technical research and 
development efforts, of which nuclear weapons projects are a prime 
example. Good management   of “big science  ” is not about com-
manding and controlling workers’ behavior with material incentives. 
Rather, it is about eliciting workers’ work motivation by respecting 
their autonomy and appealing to their higher motives  , notably their 
sense of professional vocation and, secondarily, their national pride. 
In other words, the key to good nuclear weapons project management   
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is to do just about the opposite of what the principal–agent model   
prescribes. 

 One reason why most analysts have ignored the huge impact of 
management   diffi culties on the progress of the more recent crop of 
proliferant states is that, following more general trends in the polit-
ical economy literature, they have wrongly assumed that the highly 
authoritarian principal–agent management   approach is the ticket 
to nuclear weapons project effi ciency  . If this were so, then manage-
ment issues would indeed be child’s play for the Saddam   Husseins 
and Muammar Gaddafi s   of the world, uncompromisingly strict as 
such dictators are with their subordinates. However, since in fact 
 principal–agent theory  ’s prescriptions are dead wrong in this context, 
it is evident that such leaders are likely to botch their management   
task, leading to woeful nuclear weapons project ineffi ciency. 

 The Saddams   and the Gaddafi s   of the world tend to fall short in 
their attempts to realize their nuclear weapons ambitions   not only 
because of their personal failings as leaders and managers  , but more 
deeply because of problems in the foundational institutions of their 
states. In this book, I have distinguished between two ideal-type 
states: fi rst, Weberian legal-rational states  , which are rare in the devel-
oping   world, and second, neo-patrimonial   states, which are plentiful 
in the developing   world. In Weberian legal-rational states  , there are 
clear institutional constraints on political meddling in bureaucratic   
business. Therefore meddling is kept to a minimum, giving nuclear 
programs the space they need to develop high levels of scientifi c and 
technical professionalism  . By contrast, in neo-patrimonial   states, there 
are few, if any, constraints on political meddling. Therefore meddling 
becomes commonplace, depriving nuclear programs of the space they 
need to develop high levels of scientifi c and technical professional-
ism  . Indeed, even if the top political leaders in neo-patrimonial   states 
understand that they must restrain themselves from meddling in the 
nuclear weapons project, the lack of an institutional buffer between 
the political and the technical in such states unavoidably places sci-
entifi c and technical workers in a precarious position vis-à-vis the 
political leadership, and thereby impedes their development of a pro-
fessional   organizational culture. 

 In short, to generate nuclear weapons project effi ciency  , on the 
micro level the key is respectful management  , and on the macro level 
the key is Weberian legal-rationalism  . 
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 This simple formula goes a long way toward explaining why the 
conventional alarmist expectations about proliferation cascades in 
places like the Middle East   have been wrong in the past. Assuming 
that proliferation remains largely a phenomenon of the developing   
world, the formula also suggests that the alarmists are likely to con-
tinue to be wrong in the future. And since the conventional alarmism 
about the global dynamics of proliferation has been so wrong for so 
long, it stands to reason that our standard policy prescriptions have 
been wrong, too.  

  Lessons for policymakers  

 As I noted at the outset of this book, policymakers typically ask two 
standard questions about a given state’s nuclear weapons propensity. 
First, how likely is it to seek the bomb? Second, if it were to seek the 
bomb, how quickly could it achieve that goal? My previous book,  The 
Psychology of Nuclear Proliferation , focused on the fi rst question; 
this book has focused on the second one. 

 From an analytical perspective, it is very important to separate 
these two questions. Indeed, one of the recurrent problems of the pro-
liferation literature has been its failure to distinguish clearly between 
the political will to “go nuclear”   and the technical capacity to do so. 
However, from a policy perspective, it is important to consider the 
two questions together, because the same stance on the part of the 
United States   and the international community is likely to have effects 
both on state leaders’ will to   go nuclear and on nuclear programs’ 
ability to achieve those ambitions  . 

 The combined fi ndings of my two books point toward fi ve broad 
lessons for policymakers. I offer these lessons not as specifi c policy 
prescriptions, but rather as general themes that policymakers should 
keep in mind as they consider how to behave in particular situations. 

  Lesson #1: tune out the proliferation alarmists 

 First and foremost, it is important to recognize that the conventional 
view that we are quickly running out of time to save the world from 
a cascade of new nuclear weapons states   is fundamentally wrong. 
In fact, the global, long-term historical trends in this policy area 
are moving quite fi rmly in the right direction. Despite generations 
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of alarmist predictions about the future of proliferation, the truth 
is that relatively few states have ever made a clear determination to 
seek nuclear weapons, and in recent decades the number of dedi-
cated proliferant states has been declining ever further. Moreover, 
the few oppositional nationalist   diehards who have sought the bomb 
  in recent years have in most cases been leaders of mere nuclear “wan-
nabes,” whose institutional structures were ill-equipped to mount 
a large-scale, long-term, highly autonomous and professional   “big 
science  ” project. 

 We are certainly not living in the ideal world where no state seeks 
to acquire a nuclear arsenal. But the present world, in which most of 
the handful of states that are undertaking dedicated nuclear weapons 
projects are among those least able to achieve that end, is not a bad 
second-best situation.   

 For instance, as I showed in  Chapter 3 , Iraq  ’s nuclear progress 
during the 1980s was highly exaggerated by the United States and 
others at the time of the Gulf War and after. Rather than being on the 
cusp of achieving the bomb by the end of the 1980s, the Iraqi nuclear 
weapons project was merely spinning in place. And in the post-Gulf 
War period, perhaps needless to say, fears of an Iraqi   nuclear resur-
gence were little more than a mirage. 

 Moreover, as I showed in  Chapter 7 , the pathetic nuclear program 
of Muammar Gaddafi   ’s Libya   may have bought all the fi xings, but it 
could not produce the pie. 

 Meanwhile, as also noted in Chapter 7, what little we know about 
Myanmar’s effort makes Libya  ’s program look like wartime Los 
Alamos. 

 For its part, North Korea   needed at least two, but more like fi ve, 
decades to get to the point of achieving even a minimally success-
ful nuclear test   in 2009 – its second try – and serious questions still 
remain about its capacity to accomplish full weaponization. 

 Even Pakistan   did only slightly better, and Iran  ’s project is well into 
its third decade with no end in sight.  3   

 In short, the “second nuclear age” that so many analysts love to 
warn us about seems to be distinguished from the fi rst nuclear age 

  3     Finally, as for the prospect of nuclear terrorism, although there are surely 
many crazies who would love to blow up the world, the chances that al-Qaeda   
will successfully detonate a Hiroshima  -size bomb in Times Square are close 
to zero. See Mueller,  Atomic Obsession , esp. ch. 15; see also Brian Michael 
Jenkins,  Will Terrorists Go Nuclear?  (Amherst: Prometheus Books,  2008 ).  
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largely by the incompetence of its protagonists. Therefore, policy-
makers can and should tune out the end-of-days prophecies that are 
so typical of the proliferation debate. 

 I am not saying that we have nothing to worry about. Of course 
we should pay attention to the nuclear weapons projects of states 
such as Iran  .  4   The case of China, discussed in  Chapter 4 , shows that 
sometimes states can perform better than they are stereotypically 
supposed to be capable of. But adopting worst-case scenarios is not 
cost-free. If we fail to “right-size” our threat perceptions about Iran 
and other possible proliferant states such as Myanmar, we are liable 
to take extreme actions that end up creating many more problems 
than they solve. The disastrous Iraq   War of 2003 is Exhibit A of 
the problem of overestimating the threat. The Clinton administra-
tion’s cave-in to North Korea’s nuclear bluff in the early 1990s is 
Exhibit B.  5    

  Lesson #2: recognize that proliferant states, 
not the United States or multilateral institutions, 
are the main protagonists in this story 

 If it is important to recognize that global nonproliferation trends have 
been strongly positive over the past few decades, it is equally import-
ant to recognize that US   and multilateral nonproliferation   policies are 
responsible for these trends only to a modest degree. Certainly the 
NPT   and wider nonproliferation norms have reinforced the majority 
of states’ already pronounced unwillingness to go nuclear, and that is 
a plus. It is also true that since around 1991, international safeguards 
and export controls   have fi nally begun to be serious enough to raise 
some of the technical hurdles for proliferant states. It would there-
fore be wrong simply to give up on the NPT, as the George W. Bush   
administration sometimes seemed prone to do. But fundamentally, 
Americans need to come to grips with the reality that this story isn’t 
mainly about us. 

  4     See Jacques E. C. Hymans and Matthew S. Gratias, “Iran and the Nuclear 
Weapon State Threshold: Where Is the Line?” paper presented to the 
International Studies Association conference, Montreal, Québec, Canada, 
March  2011 .  

  5     And as noted previously, by tearing up the Agreed Framework, the George W. 
Bush administration compounded the Clinton administration’s error in the 
case of North Korea.  
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 For instance, as recounted in  Chapter 6 , even at the apex of its 
power at the end of World War II  , the United States   was unable to 
prevent Peronist Argentina from reeling in a large number of talented 
scientists and engineers from the Axis powers. However, President 
Perón   then succumbed to the blandishments of an Austrian scientifi c 
fraudster named Ronald Richter  . This led to a gargantuan waste of 
time and money  , turned the entire Argentine scientifi c and technical 
community solidly against the regime, and last but not least, ended 
up making the president look like a fool. Perón   scored this own-goal 
without any help from Washington. 

 Indeed, nuclear history is full of such apparent “nonproliferation   
policy triumphs” that are actually the predictable result of the internal 
problems and weaknesses of neo-patrimonial developing   states. 
Therefore, debates over “who won Libya  ,” for instance, are essen-
tially moot.  6   Similarly, we should be skeptical of the CIA  , Mossad  , 
and other agencies’ chest-thumping when the Iranian nuclear effort 
runs into its umpteenth round of delays.  7   

 If this were just a matter of political credit-claiming for phantom 
nonproliferation   policy successes, it would not be terribly serious. But 
we also need to guard against the political witch-hunts that can take 
place after phantom nonproliferation policy failures. Only by refrain-
ing from engaging in senseless “who won Libya  ” debates can we avoid 
a deeply harmful potential future “who lost Iran  ” debate.  8    

  Lesson #3: military counterproliferation policies 
often backfi re 

 Although it is quite wrong to depict the United States   as either the hero 
or the villain of the global story of proliferation and nonproliferation, 

  6     Jentleson and Whytock, “Who ‘Won’ Libya? The Force-Diplomacy Debate 
and its Implications for Theory and Policy,” pp. 47–86.  

  7     E.g. because of the “Stuxnet  ” computer virus they apparently developed and 
deployed against Iran. Yaakov Katz, “Stuxnet Virus Set Back Iran’s Nuclear 
Program by Two Years,”  Jerusalem Post , December 15, 2010, available at 
 www.jpost.com/IranianThreat/News/Article.aspx?id =199475.  

  8     For a description of the ravages that the “Who Lost China” debate exacted on 
the American diplomatic corps, see Gary May, “The ‘New China Hands’ and 
the Rape of the China Service,”  Reviews in American History  Vol. 4, No. 1 
(March  1976 ), pp. 120–127.  
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still it would be foolish to deny that the actions of the biggest power in 
the world can have an impact. So, again, it is important for the United 
States   to promote nonproliferation. But with what policies? 

 Far too many Washington pundits seem to believe that the 
harsher the sanctions on suspected proliferant states, the bigger the 
nonproliferation benefi ts. In fact, however, extremism in defense 
of nonproliferation is no virtue, especially because it has so often 
led powerful people to start thinking about military “solutions” to 
the problem. Shockingly, the unmitigated debacle of the Iraq   War 
has not led to a fundamental reassessment in Washington either of 
its standard depiction of proliferation threats, or of its belief that 
hard-line tactics are the most effective means of containing those 
threats.  9   

 Even leaving aside the case of the Iraq   War, which killed tens of 
thousands to stamp out a non-existent threat, the fact is that aggres-
sive policies often produce exactly the opposite response from what 
they intend. For instance, as argued in  Chapter 3 , Israel  ’s 1981 air raid 
against the half-built Osiraq reactor actually led Saddam   Hussein to 
defi nitively launch his nuclear weapons project, to release the project 
leader Jafar Dhia Jafar   from house arrest, and to garner the support 
of thousands of scientifi c and technical workers who had previously 
been unenthused about pursuing that goal. By generating a strong will 
to   build the bomb both on the part of the top political leadership and 
the scientifi c and technical rank and fi le, the Osiraq attack was a key 
cause of Iraq’s genuine, albeit insuffi cient, progress toward building 
the bomb during the 1980s. Yet far too many analysts, mesmerized by 
the image of a single ruined reactor, ignore the attack’s unfortunate 
long-term effects.  10   

 Similarly, the US   and Israel  ’s apparently ongoing campaign of tar-
geted assassinations against top Iranian scientifi c and technical work-
ers is almost certainly generating nationalist   resentment and a will 
to avenge the fallen comrades inside the Iranian nuclear program. 
Indeed, as in the case of 1980s Iraq  , there is a great risk that the 

     9     See Jacques E. C. Hymans, “The Roots of the Washington Threat Consensus,” 
in Betty Glad and Chris J. Dolan, eds.,  Striking First: The Preventive War 
Doctrine and the Reshaping of U.S. Foreign Policy  (New York: Palgrave 
Macmillan,  2004 ), pp. 33–45.  

  10     My argument here parallels that of Richard K. Betts, “The Osirak Fallacy,” 
 National Interest  No. 83 (spring  2006 ), pp. 22–25.  
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US   and Israel’s aggressive actions may be helping to solve many of 
the Iranian regime’s most diffi cult management   problems for it.  11   The 
attacks on Iran   are symptomatic of the gradual demise of sophisti-
cated thinking and rise of simple machismo in Washington’s approach 
to the problem of proliferation – and to many other foreign policy 
problems besides. 

 Again, US   nonproliferation policies tend to affect proliferation out-
comes only on the margins. Even so, it can be highly counterproduct-
ive to take actions, such as targeted assassinations, that are liable to 
convince proliferant state scientifi c and technical workers to give their 
all to their country’s bomb project.  

  Lesson #4: give “Atoms for Peace  ” a chance 

 Whereas the harsh wind of military aggression is likely to prove coun-
terproductive, the gentle sun of international civil nuclear cooperation   
holds much more promise as a nonproliferation tool. 

 Once upon a time international civil nuclear cooperation   – Atoms 
for Peace   – was almost universally endorsed, and it was a crucial elem-
ent in the overall NPT   bargain. But in recent years Atoms for Peace 
has become the whipping boy of nonproliferation advocates. Indeed, 
today, even routine programs of international student and scholarly 
exchange are coming under fi re for leaking crucial nuclear knowledge 
to potential proliferant states.  12   

 It is surely necessary to impose some reasonable set of controls on 
the diffusion of nuclear technology and know-how. But the critics of 
Atoms for Peace  ’s so-called “naïvete” actually themselves rely on a 
naïve, give–get   model of technology transfer that no longer has any 
credibility in the economic development literature. Moreover, inter-
national civil nuclear cooperation   may actually lengthen a state’s pro-
liferation timeline  . Yes, Atoms for Peace spreads nuclear know-how 
around the world – but more often than not, that serves the cause 
of nonproliferation. For the more developing country scientifi c and 
technical workers feel part of the international scientifi c community, 

  11     “Is Israel’s Mossad Targeting Iran’s Nuclear Scientists?”  Time , November 30, 
2010, available at  www.time.com/time/world/article/0,8599,2033725,00.
html .  

  12     Carrigan, “Learning to Build the Bomb,” pp. 54–55.  
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the harder they fi nd it to drop out, and to betray the trust, of that 
community. 

 For instance, as I showed in  Chapter 5 , the combination of poor 
management   and international scientifi c linkages was a one-two 
punch that knocked President Tito  ’s nuclear weapons ambitions   
into the realm of pure fantasy. By opening up new career options for 
the most talented and energetic among the small pool of competent 
Yugoslav scientifi c and technical workers, Atoms for Peace   made their 
choice for loyalty to the Tito   regime and its nuclear goals more dif-
fi cult, their choice for voice against those goals less dangerous, and 
their choice for exit for a career outside the country more feasible. 

 My defense of the nonproliferation value of Atoms for Peace  , includ-
ing its encouragement of the brain drain  , should not be misinterpreted 
as support for the recently revealed CIA   program called “Brain Drain  ” 
that tries to use large sums of money   to entice Iranian nuclear sci-
entists to defect.  13   The CIA  ’s “Brain Drain  ” program is not Atoms 
for Peace; it is an aggressive action much more akin to the Stuxnet 
virus and the campaign of targeted assassinations. Not surprisingly, 
the CIA  ’s “Brain Drain  ” program appears to have backfi red in the 
case of its one “big” catch, a lowly Iranian radiation safety technician 
named Shahram Amiri who came to the United States  , received US 
$5 million, and then decided to return home.  14   Programs of scientifi c 
exchange can be highly benefi cial from a nonproliferation standpoint, 
but not if they become a mere cover for prosecuting a covert war.  

  Lesson #5: nonproliferation policy needs to 
respect individual cases and contexts 

 Finally, although I have argued here for a general rebalancing of US   
nonproliferation policy away from the clenched fi st and back toward 

  13     See Greg Miller and Thomas Erdbrink, “US Paid Iranian Scientist $5 
Million for Aid to CIA, Offi cials Say,”  Washington Post , July 15, 2010, 
available at  www.washingtonpost.com/wp-dyn/content/story/2010/07/13/
ST2010071302673.html?sid =ST2010071302673.  

  14     The CIA claims that upon returning to Tehran, however, Amiri was unable 
to access the balance of his payment. David E. Sanger, “Iranian’s Saga Takes 
a U-Turn toward Bizarre,”  New York Times , July 14, 2010, available at 
 http://query.nytimes.com/gst/fullpage.html?res =9A04E4D8133AF937A25754
C0A9669D8B63&ref=shahramamiri.  
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the open hand, still it is important not to embrace monolithic, one-
size-fi ts-all nonproliferation policy prescriptions. Rather, the essence 
of good political judgment is the ability to fi nd the right balance 
between respecting the universal and showing sensitivity for the par-
ticular.  15   And the right balance in terms of nonproliferation policy is 
clearly to show great sensitivity to individual cases and contexts. This 
is because, as argued throughout this book, it is the internal dynam-
ics in proliferant states that matter most for explaining their pace 
of nuclear development. In short, in this policy area as in so many 
others, foxes beat hedgehogs.  16   

 For instance, in  Chapter 5  I argued that Atoms for Peace   undermined 
the nuclear potential of Tito  ’s Yugoslavia   by empowering Yugoslav 
nuclear workers and by fostering brain drain  . I also noted that Atoms 
for Peace helped to build up India  ’s nuclear potential because, unlike 
Yugoslavia, India  ’s large size, its relatively Weberian legal- rational 
state  , and its strongly professional   nuclear program allowed it to take 
full advantage of that assistance  . Therefore, one might fairly con-
clude that Atoms for Peace-type assistance   to neo-patrimonial   states 
is merited because it tends to help the cause of nonproliferation, but 
that such assistance   to Weberian legal-rational states   is not merited 
because it tends to hurt that cause. 

 However, even that more nuanced policy prescription is still too 
blunt, because it focuses only on civil nuclear cooperation  ’s effect on 
nuclear capacity while ignoring its effect on ultimate nuclear inten-
tions  . In the case of Yugoslavia  , civil nuclear cooperation   also proved 
modestly valuable on the intentions   front. Although it did not change 
Tito  ’s mind  , it did empower anti-nuclear weapons activist scientists 
such as Ivan Supek   to undermine and even frontally combat the top 
leadership’s nuclear weapons urges. In the case of India  , too, the 
effects of civil nuclear cooperation   on that country’s nuclear weapons 
intentions   have been ambiguous. Atoms for Peace   aid did unwittingly 

  15     Aaron Robert Lobel, “Anticipating the Collapse? Political Judgment and 
the Debate over CIA Assessments of the Soviet Union, 1975–91,” Ph.D. 
Dissertation, Harvard University Department of Government, August  2001 .  

  16     Isaiah Robert Berlin,  The Hedgehog and the Fox: An Essay on Tolstoy’s 
View of History  (Chicago: Elephant Paperbacks,  1993 ). Actually there is 
evidence that foxes beat hedgehogs across the board; see Philip E. Tetlock, 
 Expert Political Judgment: How Good Is It? How Can We Know?  
(Princeton University Press,  2006 ).  
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facilitate India’s “peaceful nuclear explosion” (PNE) of 1974, but after 
the test occurred, Indian   political leaders subsequently did not decide 
defi nitively in favor of nuclear weapons until 1998.  17   Therefore, it is 
too simplistic to argue that Atoms for Peace led to the Indian   bomb. In 
fact, it may be more accurate to argue that the 1974  cutoff  of Atoms 
for Peace   aid led to the Indian   bomb. If civil nuclear cooperation   with 
India   had continued undisturbed despite the 1974 nuclear test  , Indian   
Atomic Energy Commission scientists and engineers – who were not 
uniformly pro-bomb in 1974 – would have had less reason to develop 
the siege mentality that turned them into a rabidly pro-bomb polit-
ical force in the years following the test  . So, perhaps such extensive 
Atoms for Peace aid should not have been offered to India originally, 
but once it had been, a case can be made that it should not have been 
rescinded. 

 My basic point is that nonproliferation   policies need to be sen-
sitive and fi nely tailored to the specifi c internal circumstances of 
states. A logical extension of this point is that country-specifi c, 
rigorously analyzed intelligence   is absolutely crucial. After the Iraq   
intelligence   fi asco, everyone understands that we need good intelli-
gence   on the likely uses for a given type of aluminum tubes, and on 
the legitimacy of documents purporting to describe uranium deal-
ings in Niger  . But we need good open-source political analysis even 
more, because political analysis is what allows us to make sensible 
interpretations of the larger meaning of those technical details, as 
well as to point us toward other details that may otherwise have 
escaped our attention. 

 In this book I have tried to identify some key variables that need to 
be at the very heart of the rigorous analysis of any state’s nuclear pol-
icy dynamics. Certainly there is room for improvement on the largely 
qualitative methodology that I have used to measure those variables. 
We still need better and more concrete techniques of measuring the 
key concepts of scientifi c and technical professionalism  , respectful 
management  , and state institutionalization  . Parenthetically, if we 
could succeed in these measurement tasks, it would have benefi ts for 
our understanding of world politics far beyond the narrow issue of 
nuclear proliferation.   

  17     For an analysis of India’s 1974 and 1998 decisions, see Hymans,  The 
Psychology of Nuclear Proliferation , ch. 7.  
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  Directions for future research  

 With suitable alterations, the argument introduced in this book holds 
promise for explaining important political outcomes beyond the topic 
of nuclear weapons project effi ciency  . 

   The issue of ballistic missile proliferation is one obvious candidate. 
Although measuring “effi ciency” or “success” in advanced ballistic 
missile development is trickier than in nuclear weapons development,  18   
at least at fi rst glance it would appear that states’ relative levels of 
nuclear and missile project effi ciency are quite closely correlated. This 
indicates that this book’s variables of management   and state institu-
tionalization   could play a big role in explaining missile project effi -
ciency as well. 

 The relative advancement of state ballistic missile projects can be 
summarized as follows.  19   

 First, the only states that have the intercontinental ballistic missile 
(ICBM), the gold standard of technology in this domain, are the fi rst 
fi ve nuclear weapons states  . So there is a perfect correlation there. 

 Second, four others have succeeded in placing a satellite in space 
with an indigenously produced heavy rocket – a technology that is 
somewhat similar to an ICBM. These are Japan  , the European Space 
Agency  , India  , and the Ukraine  . The membership of this club is not 
very surprising in light of these states’ demonstrated nuclear and other 
“big science  ” capabilities.  20   

 Third, two states have succeeded in adding enough extra power to 
their medium-range missiles to place a satellite into space orbit: Israel   
and Iran  . It is not surprising to fi nd Israel   here, but Iran’s success-
ful 2009 space shot is modestly surprising in light of its continuing 

  18     For one thing, some states simply see no use for the heavy, intercontinental 
ballistic missiles (ICBMs) and therefore do not seek to build them. Moreover, 
missile test results are very hard for outsiders to measure, so estimates of 
states’ capabilities in this technological arena are often very rough and 
sometimes hotly contested.  

  19     Information in this paragraph is derived from Dinshaw Mistry,  Containing 
Missile Proliferation: Strategic Technology, Security Regimes, and International 
Cooperation in Arms Control  (Seattle: University of Washington Press,  2003 ), 
and Mistry’s April  2009  update available at  www.washington.edu/uwpress/
search/books/MISCOC.html . Also, thanks to Dinshaw Mistry for vetting these 
paragraphs.  

  20     The Ukraine   inherited a great deal of the former Soviet Union’s military-
industrial infrastructure.  
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nuclear struggles. Still, we should not exaggerate the importance of 
this step, as the strange-bedfellow alliance of the Iranian regime’s 
propaganda machine and anti-Iran hawks in the United States   and 
Israel   both tend to do. Indeed, despite Iran’s more than a billion dol-
lars of spending on ballistic missile development since 2000, main-
stream analysts expect it to be unable to build an ICBM (or heavy 
space rocket) before 2020.  21   

 Fourth, three additional states have succeeded in developing medi-
um-range ballistic missile capabilities but struggled to go longer: South 
Africa  , Pakistan  , and North Korea  . Finding South Africa on this list 
of duffers is a modest surprise, since its nuclear weapons project was 
so supremely effi cient  .  22   As for North Korea   and Pakistan  , note that 
they have long had an active collaboration on missile R&D – a great 
fear of proliferation analysts. But still, after 20 years of technological 
exchange, they have yet to jump into the top league. That North Korea   
and Pakistan  ’s missile collaboration has led only to arithmetic rather 
than geometric technical progress is easy to understand from my per-
spective, since as I stressed in  Chapters 5  and  6 , international linkages 
are helpful only to the extent that states’ domestic R&D organiza-
tions are well-managed   and strongly professionalized  . 

 Finally, at least eight other states – Argentina  , Brazil  , Egypt  , Iraq  , 
Libya  , South Korea  , Syria  , and Taiwan   – have invested heavily in 
medium-range ballistic missile/space rocket projects that failed or 
have not yet borne fruit. This list tracks closely with the list of nuclear 
weapons project fl ameouts. 

 In sum, on the basis of this brief consideration, it seems quite plaus-
ible to hypothesize that the same factors that drive nuclear weapons 
project effi ciency   also drive advanced ballistic missile/space rocket 
project effi ciency. 

 Indeed, a systematic comparative analysis of the effi ciency of nuclear 
and ballistic missile projects would be quite valuable, because there 
is a much weaker international regime in the area of missile prolifer-
ation. The Missile Technology Control Regime   (MTCR) is a suppliers’ 

  21     Michael Elleman, “Iran’s Ballistic Missile Program,” in Robin Wright, ed., 
 The Iran Primer: Power, Politics, and US Policy  (Washington, DC: US 
Institute of Peace,  2010 ), available at  http://iranprimer.usip.org/resource/
irans-ballistic-missile-program .  

  22     South Africa   ended its missile projects not long after giving up its nuclear 
weapons. See Mistry,  Containing Missile Proliferation , pp. 84–88.  
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club only, it is not a treaty, it has no regular international safeguards 
or inspections procedures, and it did not even exist before 1987.  23   
In short, the international regime on missile proliferation is much 
weaker than the regime on nuclear proliferation, yet the outcomes of 
states’ projects in the two areas seem to reveal roughly similar relative 
levels of effi ciency. So, it appears likely that my stress on the internal 
drivers of “big science  ” project effi ciency could be strongly confi rmed 
by this comparison.   

 Extensions to other technologies, for instance biological weapons  , 
may also be possible. The proliferation literature often suggests that 
merely one or two competent scientists could develop powerful bio-
weapons in a well-equipped kitchen. However, the social scientists 
Sonia Ben Ouagrham-Gormley and Kathleen M. Vogel argue that 
this conventional wisdom thoroughly underestimates the organiza-
tional challenges of innovation in the bioweapons arena as well. In 
particular, Ouagrham-Gormley and Vogel contrast the relative suc-
cess of two biological weapons research facilities in the Soviet   Union: 
the poor performance of the Obolensk facility, whose director’s 
authoritarian management   style ensured that “the political struggle 
was the essence of everything,” versus the strong performance of the 
Koltsovo (“Vector”) facility, whose director’s academic background 
led him to foster an organizational culture that encouraged “a cer-
tain degree of scientifi c freedom” and “teamwork and collaboration 
between departments.”  24   Obolensk’s poor performance persisted 
even after some Vector scientists were transferred to it in an attempt 
to bring their colleagues up to speed. Ouagrham-Gormley and Vogel 
conclude that the failure of these efforts “illustrates the diffi culty in 
transferring specifi c bioweapons knowledge to new contexts, without 
the accompanying managerial   and organizational supports.”  25   If tech-
nology transfer proved to be so diffi cult even between two labs within 
the same country, it must be orders of magnitude more diffi cult for 

  23     Dinshaw Mistry, “Beyond the MTCR: Building a Comprehensive Regime to 
Contain Ballistic Missile Proliferation,”  International Security  Vol. 27, No. 4 
(spring  2003 ), pp. 119–149.  

  24     Sonia Ben Ouagrham-Gormley and Kathleen M. Vogel, “The Social Context 
Shaping Bioweapons (Non)Proliferation,”  Biosecurity and Bioterrorism: 
Biodefense Strategy, Practice, and Science  Vol. 8, No. 1 (March  2010 ), esp. 
pp. 18–19.  

  25      Ibid. , p. 20.  
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a poorly-managed   bioweapons effort to absorb technology transfer 
from abroad. The parallels with the nuclear story I have told in this 
book are glaring. 

 In sum, it would appear that the theory introduced in this book 
may have applications outside the nuclear area. Whether or not it 
does, however, is a question for a different book.  
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