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Editorial Introduction: The Politics of
Nuclear Techonology in the 

Twenty-first  Century

Martin Bayly and Robert Nelson

The Frisch-Peierls memorandum of March 1940 must rank as one of 
the most significant historical documents of the twentieth century for 
students of international relations. Otto Frisch and Rudolph Peierls, two 
refugee scientists fleeing the German Nazi regime, arrived in Britain 
in 1940 and set about alerting the British government to the imminent 
danger of nuclear technology. Using their knowledge of the activities 
of German scientists, the memorandum warned the British government 
that Germany sought to construct a nuclear device – the only logical de-
terrence to which, they argued, would be a British nuclear weapon. The 
enormity of what the two scientists were proposing was not lost on them, 
for the brief memorandum discussed not only the scientific feasibility of 
the device, but also the strategic and ethical dimensions to the existence 
of such a weapon in the hands of governments.1 Their prescient warn-
ing serves as a foreword to debates that continued during the cold war 
period and have remained relevant in our post-cold war era. The Frisch-
Peierls memorandum set in motion events that would come to define the 
strategic balance of the contemporary era. 

With the end of the cold war, the threat of global nuclear conflict 
initially appeared to fade. Since then, however, the number of states 
that possess nuclear weapons, or are suspected of pursuing them, has 
increased. Among the security challenges posed by this proliferation 
is the risk of non-state actors, such as terrorist groups, acquiring such 
weapons. But strategic concerns form only part of the role of nuclear 
technology in international politics, as the technology and knowledge 
required for military uses of nuclear technology have filtered through 
to civilian life, creating an abundant alternative energy resource. The 
use of nuclear power as part of broader strategies for promoting eco-
nomic development and managing climate change has received much 
greater attention in recent years. These new challenges, and the often 
conflicting policy-making priorities they entail, call into question the 
roles and capabilities of existing political institutions and agreements, 
both domestically and internationally. In light of these problems, St An-
tony’s International Review (stair) invited researchers and policy experts 



4 to submit articles exploring different aspects of ‘The Politics of Nuclear 
Technology in the Twenty-first Century.’ A sense of historical context 
informs the questions addressed below, allowing the reader to identify 
continuities and changes across many aspects of the politics of nuclear 
technology, from the Second World War to the war on terror. The arti-
cles selected for this issue fall into three broad and overlapping sets of 
themes and questions, involving strategy, identity, and energy. 

Strategy

The new nuclear age challenges traditional concepts of deterrence and 
their role in strategy and policy. How have deterrence strategy and nu-
clear proliferation changed in the twenty-first century? John Baylis, a 
leading expert on nuclear strategy in the United Kingdom, examines the 
evolution of American nuclear deterrence strategy from the cold war to 
the post-cold war era. Baylis endeavors to identify aspects of continuity 
and change in strategic doctrine and deterrence policy, in order to deter-
mine what is distinctive about the nature of the contemporary challenges 
nuclear weapons pose to international security, and the deterrence con-
cepts used to address them. Do cold war concepts ‘still hold good,’ Baylis 
asks, in the changing strategic landscape of the twenty-first century?2 
Baylis traces key concepts in nuclear strategy, from ‘massive retaliation’ 
and ‘mutually assured destruction’ in the early cold war period, to the 
emergence of the post-cold war concept of ‘tailored deterrence,’ with its 
implications for preemption, the changing role of non-state actors, non-
proliferation, and attempts to diminish or abolish nuclear arsenals. 

What role do transnational actors play in the new nuclear age? The 
potential for terrorist groups to acquire nuclear materials – independ-
ently of, or in collaboration with, states – has introduced new uncer-
tainties and challenges into security studies. Jack Boureston and James 
Russell of the us Naval Postgraduate School address the role of illicit 
procurement networks in historical and contemporary nuclear prolifera-
tion. The origins of clandestine nuclear procurement can be traced to the 
1940s, with early efforts to obtain the information, people, materials, 
and technology necessary to build an atomic weapon. Nuclear espio-
nage and theft continue the long-established practice of stealing military-
related industrial secrets, made more complex and difficult to combat in 
today’s globalizing and interdependent world. Their article investigates 
the development of the nuclear black market, focusing on the illicit pro-
curement networks of four different states – Pakistan, Iraq, Iran, and 
North Korea – and their quest to build a nuclear weapon in circumven-



5tion of international export control regimes. In each case, they report, 
procurement networks began in affiliation with the state, and in some 
cases became increasingly autonomous. Examining the A. Q. Khan net-
work and others, they surmise that multinational corporations, as well 
as non-governmental and quasi-governmental organizations represent 
more complex structures that operate across borders and on a global 
scale – to trade, legally and illegally, in the materials and knowledge of 
nuclear technology. Procurement networks are staying ahead of export 
controls, they warn, by altering their tactics, by learning new techniques, 
and by finding ways to exploit legitimate trade practices.

Identity

Debates within countries over the desirability of acquiring and using nu-
clear technology and weapons are often linked to questions of national 
identity. These concerns can involve party politics, constitutionality, is-
sues of historical memory, and competing definitions of the national in-
terest. How do these issues affect policy decisions? Yuki Tatsumi of the 
Stimson Center examines the constitutional, political, and psychological 
dimensions of evolving debates in Japan over nuclear policy. She revisits 
the foundational principles of Japanese security policy after the Second 
World War – especially the ‘Yoshida Doctrine,’ which emphasized the 
primacy of non-military means for ensuring Japan’s safety – and ad-
dresses trends in public opinion, perceptions of the credibility of the 
us-Japan alliance and the us ‘nuclear umbrella,’ and Japan’s image of 
its role in world politics. Debates continue to surround Article 9 of Ja-
pan’s constitution, which renounces the use of force as an instrument of 
Japanese foreign policy, and the legislative framework in which nuclear 
technology is used only for peaceful purposes. Tatsumi classifies ideo-
logical currents in Japanese politics in order to clarify the landscape of 
the nuclear debate, and identifies the key factors that explain Japan’s 
continued unwillingness to develop nuclear weapons. 	

Energy

The spread of nuclear technology is not only of concern to the devel-
oped world; much of the world’s uranium deposits are located in the 
developing world, and these countries are often suggested as locations 
for waste disposal. How do these issues shape economic development 
strategies in developing countries? Can nuclear power be a useful tool 
in the fight against climate change, or are the risks too great? Two main 



6 factors have revived interest in nuclear power as a source of energy: 
high hydrocarbon prices and concerns about climate change. Nuclear 
power has become a divisive issue among those hoping to achieve a low-
carbon global economy. Milan Ilnyckyj, an Oxford graduate, considers 
the advantages and disadvantages of nuclear power as a mechanism for 
reducing greenhouse gas emissions and for improving energy security. 
He gives special consideration to such issues as lifecycle emissions, ra-
dioactive wastes, and electrical grids. Ilnyckyj believes energy security 
and climate change objectives can be met simultaneously, and addresses 
options for producing energy from non-hydrocarbon sources. Nuclear 
power can be an attractive choice: compared to renewable options such 
as solar energy, a nuclear plant can produce more than one hundred 
times as much power on the same plot of land.3 But risks must be con-
sidered as well, including the danger of accidents, proliferation, and 
the uncertain sustainability of nuclear power. Nuclear facilities can be 
expensive and slow to construct, and some argue that the goals sought 
by nuclear advocates can be achieved more rapidly and at lower cost 
through other means. Governments will have to find a balance between 
optimizing cost and managing risk.

Growing energy demand worldwide, along with climate concerns, 
are pushing many governments to consider nuclear energy. There are 
country- and region-specific factors that must be considered when 
weighing the nuclear energy option. Togzhan Kassenova of the Univer-
sity of Georgia examines the challenges and advantages of the ‘nuclear 
renaissance’ in Kazakhstan. Kazakhstan is an interesting case, as it is in 
the midst of weighing nuclear energy options in both domestic and in-
ternational contexts – by introducing indigenous nuclear energy to meet 
the country’s energy demand, and by striving to be a key player in the 
international uranium, nuclear fuel, and power reactor markets. Kaza-
khstan’s nuclear past is relevant to its nuclear future in several ways: 
being included in Soviet nuclear weapons programs meant important 
infrastructure was left in place after the Soviet Union collapsed; envi-
ronmental and human consequences of nuclear testing led to public op-
position to nuclearization; and Kazakhstan’s denuclearization policy in 
the early 1990s earned the country strong non-proliferation credibility. 
Existing nuclear infrastructure and a strong non-proliferation record 
make it a potential candidate for an international nuclear ‘fuel bank.’ 
What impact will Kazakhstan’s plans in the nuclear energy sphere have 
on non-proliferation and export controls? Kassenova addresses the risks 
involved, including proliferation concerns associated with the nuclear 
fuel cycle, along with environmental concerns and regional geopolitical 
instability. 



7In addition to full-length articles, this edition of stair features an 
expert debate on the controversial and complicated question of nuclear 
abolition. In their recent Adelphi Paper for the International Institute 
for Strategic Studies, Abolishing Nuclear Weapons, James M. Acton and 
George Perkovich lay out the conditions necessary for the abolition of 
nuclear weapons, and steps that could be taken to achieve that ambitious 
and elusive goal.4  How could the project of nuclear abolition begin, and 
how could it be completed? What obstacles would be faced, and what 
risks would be involved? Elbridge Colby, who served on the Commission 
on the Intelligence Capabilities of the United States Regarding Weapons 
of Mass Destruction, reviews their proposals, and the authors have re-
sponded to Colby’s critique.

Through the articles that follow – revolving around themes of strategy, 
identity, and energy – the stair editors hope to make a contribution to 
ongoing debates over the politics of nuclear technology in our age. 

Notes
1 See Lorna Arnold, Britain and the H-bomb (Basingstoke: Palgrave, 2001). The 
editors are grateful to Lorna Arnold obe for her assistance with this edition of 
stair.

  
2 See John Baylis, ‘The Concept of “Tailored Deterrence” in the “Second Nuclear 
Age,”’ stair 4:2 (2009): 8-23.

3 See Milan Ilnyckyj, ‘Climate Change, Energy Security, and Nuclear Power,’ STAIR 
4:2 (2009): 92-112.

4 James M. Acton and George Perkovich, Abolishing Nuclear Weapons, Adelphi Paper 
396 (London: International Institute for Strategic Studies, 2008).



8 The Concept of ‘Tailored Deterrence’ in the 
‘Second Nuclear Age’

John Baylis

This article looks at one of the key concepts behind American think-
ing about nuclear weapons in the post-cold war period. It begins with 
a discussion of the main features of cold war thinking about nuclear 
deterrence and considers the debate about whether deterrence worked 
during the cold war. It then focuses on the key features of the post-cold 
war nuclear age and looks at some of the main characteristics of what 
has been called the ‘second nuclear age.’ Attention is then given to con-
temporary United States thinking about the role of nuclear weapons and 
the development of the concept of ‘tailored deterrence.’ Finally, the arti-
cle considers the debate about whether there is anything different about 
this concept and cold war ideas about strategic nuclear deterrence and 
concludes by considering what challenges ‘tailored deterrence’ poses for 
international security today. 

The role of nuclear weapons in national and international security 
was the focus of significant intellectual debate during the cold war from 
which emerged many strategic concepts, such as deterrence and arms 
control. With the end of the cold war, interest in nuclear weapons de-
clined. Nuclear weapons continued to exist but at lower numbers, and 
initially little intellectual effort went into their continuing role in world 
politics. More recently, however, with growing concerns about the pro-
liferation of weapons of mass destruction and the fear that non-state 
actors might acquire such weapons, a new debate has begun about what 
has been called ‘the second nuclear age,’ and whether cold war concepts 
still hold true in the changed geo-strategic world of the twenty-first cen-
tury. 

This article begins with a discussion of deterrence during the cold 
war before going on to consider the characteristics of the ‘second nuclear 
age’ and the emergence of the concept of ‘tailored deterrence.’ Attention 
is then focused on the question of whether there is anything different 
about this concept and cold war ideas about strategic nuclear deterrence. 
The article concludes with a discussion of the challenges that ‘tailored 
deterrence’ poses for international security today.

John Baylis, ‘The Concept of “Tailored Deterrence” in the “Second Nu-
clear Age,”’ stair 4:2 (2009): 8-23.



9Deterrence During the Cold War

It soon became clear to western statesmen after the nuclear bombs were 
dropped on Hiroshima and Nagasaki that the only probable use for this 
‘absolute weapon,’ as Bernard Brodie called it, was to deter major wars 
from breaking out.1  This belief became central in the development of 
the ‘massive retaliation’ strategy by the United States during the 1950s. 
Any level of war with the Soviet Union was to be prevented through the 
threat of annihilation. It soon became clear, however, that the credibil-
ity of this threat would decline with the Soviet development of nuclear 
weapons and especially, after Sputnik in October 1957, with its ability to 
respond in kind against the us homeland. Indeed, ‘massive retaliation’ 
came to be seen not only as lacking in credibility but also as increasingly 
dangerous because it encouraged one side to get in its attack first.

As a result, thinking about deterrence evolved in the 1960s, with a 
growing emphasis on what became known as ‘mutual assured destruc-
tion.’ Writers like Herman Kahn, Thomas Schelling, and Albert Wohl-
stetter were highly critical of ‘massive retaliation’ and argued that the de-
velopment of invulnerable, second strike capabilities would help to sta-
bilize the deterrent relationship.2 This critique evolved under Secretary 
of Defence, Robert McNamara, into a doctrine that involved a continua-
tion of the search for unilateral advantage but also implicitly recognised 
that strategic stability depended on similar superpower capabilities. If 
both sides knew that they could not destroy or disarm the other without 
suffering a devastating response, there would be no incentive to strike 
first. Much of the strategic debate in the United States in late 1960s and 
1970s centred on the question of whether it was best to target Soviet 
cities (‘countervalue’ targeting) or Soviet military forces (‘counterforce’ 
targeting). In practice, both capabilities were developed as the us built 
up a force of over 12,000 warheads by the 1980s on its land-based mis-
siles (icbms), submarine-launched missiles (slbms), and heavy bomb-
ers. Increasingly, however, the us developed a ‘countervailing strategy,’ 
which emphasized threats against Soviet war-making capabilities. This 
reflected a perception of the ‘mind set’ of Soviet leaders on what was 
most likely to deter them should a conflict arise. In turn, this view of 
Soviet strategic culture led to a further evolution of us strategy during 
the Reagan era, which emphasized an ability not only to ‘countervail’ 
but also to ‘prevail’ should a nuclear war break out.

This ‘prevailing nuclear strategy’ reflected the view that if the So-
viet Union believed the United States was preparing to fight and win a 
nuclear war it would be effectively deterred because this was part of its 



10 own strategic nuclear planning. The problem with this strategy by both 
superpowers was that each needed more and more nuclear weapons in 
order to try to ‘prevail,’ which seemed to promise an arms race, with all 
of the dangers involved, that effectively would have no end. By the end 
of the cold war the dangers of this approach were increasingly becoming 
recognized, even by the superpowers themselves.

There was also considerable debate at the end of the cold war about 
whether deterrence had actually kept the peace for the past forty years. 
Walton and Gray have argued that:

There … are a great many continuing controversies concerning the reliability 
of deterrence during the Cold War. To claim that deterrence theory was proven 
to have worked ‘as advertised’ because there was no US-Soviet military conflict, 
much less a nuclear war, is to assume a causal relationship which may or may 
not have existed. Certainly, the United States attempted to deter Soviet military 
aggression, but whether American deterrence actually prevented war between 
the two powers is unknown and, ultimately, unknowable. History, unlike a lab-
oratory experiment, cannot be repeated, and we have no ‘control Cold War’ to  
compare to the real Cold War.3 

Along with a growing concern to downgrade the salience of nuclear 
weapons, this questioning and uncertainty of the reliability of deterrence 
became an important and continuing debate in international politics in 
the post-cold war period.

The ‘Second Nuclear Age’

With the cold war over in the early 1990s, there was a general consensus 
in the west and Russia that in the future much lower numbers of nuclear 
weapons would be needed. As part of the 1991 Strategic Arms Reduction 
Treaty (start), both agreed to reduce the size of their nuclear arsenals 
to around six thousand warheads each. Both also agreed to stop directly 
targeting each other. In this sense, the world appeared to be a much 
safer place than it was during the cold war. At the same time, however, 
nuclear weapons continued to exist and concerns about proliferation 
increasingly created new anxieties. In May 1998, India and Pakistan 
conducted nuclear weapons tests, and military confrontation between 
the two South Asian states in 2002 led many to believe that nuclear 
weapons would be used for the first time since 1945. The fact that war 
was avoided helped to revive interest in nuclear deterrence ideas but it 
also led to increased concerns that the deterrence relationship between 
the two states was fragile and posed serious dangers. Neither seemed to 



11have a clear doctrine of deterrence and there was an absence of a mutual 
understanding of how nuclear stability might be maintained.4 

The Indian and Pakistani tests put increasing pressure on the Non-
Proliferation Treaty (npt), which, despite its limitations, had helped to 
constrain nuclear proliferation during the cold war period. The npt was 
further undermined by North Korean and Iranian nuclear programmes 
assisted by the activities of the A.Q. Khan network.5  Following the at-
tacks on the Twin Towers and the Pentagon on September 11, 2001, there 
was also a growing fear that terrorist groups might also seek to acquire 
nuclear weapons and, if acquired, might well use them. These events 
helped to distinguish the new era from the old. The bipolar ‘first nuclear 
age’ was characterized by massive nuclear conflagration. The ‘second 
nuclear age’ is characterized by a broader variety of nuclear states and 
potential nuclear actors, which may pose an even greater possibility of 
nuclear weapons being used.6 Concerns have arisen that many of the 
proliferating states are not models of good international citizenship and 
that some leaders, especially of terrorist groups, may be undeterrable. 
This, in turn, has raised even more questions about whether nuclear 
deterrence has a role to play in this new era of world politics.

For those who believe that nuclear deterrence was not only unreli-
able during the ‘first nuclear age’ but also very dangerous, there are 
even fewer reasons to see utility in nuclear weapons in the post-cold war 
period. According to this view, attempts by the existing nuclear powers 
to maintain their nuclear capabilities undermine the npt and encourage 
further nuclear proliferation. Such weapons are also viewed as being of 
little, if any, value in dealing with the new, increased danger of interna-
tional terrorism.

At the end of the cold war, however, despite a recognition that the 
numbers of nuclear weapons needed to be significantly reduced, the ex-
isting nuclear powers continued to see strategic utility in maintaining 
such weapons, if only as a hedge against renewed strategic threats in 
a world that was increasingly uncertain. The difficulty was to find a 
clear conceptual basis to guide strategic nuclear policy. This can be seen 
especially in the United States as policy-makers sought to establish a con-
ceptual basis for their present and future nuclear capabilities.



12 Deterrence in Post-Cold War American Strategic 
Thinking

Despite the end of the cold war, the belief remained amongst officials 
that deterrence should continue to be an important part of American 
national security policy. In his Annual Report to Congress in 1995, Sec-
retary of Defence William Perry emphasized, ‘Concepts of deterrence … 
continue to be central to the us nuclear posture. Thus, the United States 
will continue to threaten retaliation, including nuclear retaliation, to de-
ter aggression against the United States, us forces and allies.’7 

Although the Clinton administration accepted that the security en-
vironment had changed ‘radically’ and that there were ‘growing threats 
from a number of emerging adversaries,’ concern existed that Russia 
still had the potential to pose a threat in the future. This meant that, 
although the range of targets within the Single Integrated Operational 
Plan (siop) was reduced, ‘the basic tenets’ of us nuclear strategy re-
mained untouched.

Change began to occur, however, in 1997 when the Clinton admin-
istration decided to move away from the ‘prevailing nuclear strategy’ 
of its predecessor, to one of deterrence with lower numbers of nuclear 
weapons. us strategy still planned for a range of attacks from limited 
responses with a few nuclear weapons to much larger attacks using thou-
sands of weapons. Also, contingency plans still existed to attack a range 
of military targets, nuclear forces, and civilian leadership sites in Rus-
sia. At the same time, however, siop was ‘evolving to a collection of far 
more differentiated retaliatory choices, tailored to a threat environment 
of greater nuance and complexity.’8  The Clinton administration believed 
that greater flexibility was needed if us deterrence was to remain cred-
ible in the new strategic environment that was emerging.

The Emergence of the Concept of ‘Tailored Deterrence’

These initial ideas about ‘tailored deterrence’ under the Clinton Adminis-
tration further evolved during the Bush administration. At the same time, 
there was a determination to move further away from the cold war ideas 
about ‘strategic nuclear deterrence’ which, still characterized us nuclear 
strategy under Clinton. According to Keith Payne, who was Assistant 
Secretary of Defence during the 2001 Nuclear Posture Review:



13Deterrence threats based on the generally high nuclear yields of the cold war 
arsenal may not appear credible, given the excessive civilian destruction likely 
to occur … Clearly, some reasonable and much needed steps to better align us 
deterrence policy to the realities of the new era include broadening us deterrent 
threat options … seeking an understanding of the opponents intentions and the   
flexibility to tailor deterrence to specific requirements of foe, time and place.9 

An important part of ‘tailored deterrence,’ according to us defence of-
ficials, was the need to understand the strategic culture or ‘mindset’ of a 
potential opponent. According to Ryan Henry, the Principal Deputy Sec-
retary of Defence for Policy, for deterrence in the twenty-first century 
to work, it was important for the us to have ‘the means to determine 
what assets an adversary holds dear and wants to protect; an ability to 
identify which military tools can be used to threaten those assets, and 
an effective means of communicating to adversaries that the military 
can target their most important assets and destroy them.’10 As Payne has 
noted on another occasion, tailoring deterrence to deal with emerging 
threats involves an understanding of ‘the specific opponent’s mind-set 
and behavioural style, and the different ways opponents can perceive 
and respond to our deterrence threats.’11 

This focus on tailoring deterrence to meet different ‘mindsets,’ as we 
have seen, was not new. It was a concept that was the subject of consid-
erable debate in the later stages of the cold war. 12 Even then, however, 
critics pointed out the difficulties of discovering and operationalizing 
the concept in relation to the Soviet Union. Trying to do this in the new 
strategic environment posed even greater challenges for us strategists. 
Given the perceived diversity of threats, ‘tailored deterrence’ implies that 
different operational plans have to be developed to meet very different 
conflict situations. In order to do this, it is reported that the siop of the 
cold war era has been replaced with oplan (operations plan) 8044, 
designed to include a much wider range of contingencies and potential 
adversaries than in the past. Defence chiefs have pointed out that the us 
war plan has changed from ‘a single large, integrated plan to a family of 
plans applicable to a wider range of scenarios.’13  The purpose, as Gen-
eral Richard B. Myers, Chairman of the Joint Chiefs of Staff, pointed out 
in 2001, is designed to provide the president with ‘more flexible options 
to assure allies, and dissuade, deter and if necessary, defeat adversaries 
in a wider range of contingencies.’  Basing these plans on a wide range 
of very different strategic cultures, however, poses major difficulties. 

The challenge is highlighted by the fact that this ‘family of plans’ has 
been developed to deal with three main types of contingencies.14 These 
include: (1) immediate contingencies, involving ‘well-recognized, cur-



14 rent dangers, including wmd attacks on us forces or allies in the Middle 
East or Asia’; (2) potential contingencies, which involve ‘plausible, but 
not immediate dangers’ (this could take the form of new military coali-
tions or the re-emergence of a ‘hostile peer competitor,’ like Russia) and; 
(3) unexpected contingencies, in terms of ‘sudden and unpredicted secu-
rity challenges,’ which might include ‘sudden regime change’ leading to 
an existing nuclear arsenal being transferred to the control of a hostile 
leadership (this might happen in places like Pakistan).15 

Once again, contingency planning of this kind poses significant 
problems for us defence planners. Although planning for ‘immediate’ 
and ‘potential’ contingencies is reasonably straightforward, preparations 
for ‘unexpected’ contingencies are much more difficult. This has given 
rise to what has been called ‘adaptive planning,’ which is designed to 
allow the us to respond ‘almost instantaneously to new requirements.’ 
To do this, us Strategic Command (stratcom), which is responsible 
for developing us operational plans, ‘employs modern computing tech-
niques and streamlined processes to significantly improve … planning 
capability for rapid, flexible crisis response.’16  Such adaptive planning 
would appear to invoke preparations to ‘react promptly with little or no 
warning, at the start of a conflict, either to pre-empt the adversary’s use 
of weapons of mass destruction or to undermine the adversary’s ability 
to prosecute the conflict on its own terms.’ Such pre-emptive plans raise 
important questions which will be returned to later.

One of the main purposes of developing the idea of ‘tailored deter-
rence’ was to try to provide a coherent conceptual basis for the continu-
ing role of nuclear weapons in American strategic planning. In particu-
lar, the concept is designed to provide a basis for force planning require-
ments. Following the 2002 Strategic Offensive Reductions Treaty (sort 
or ‘the Moscow Treaty’), the United States planned to further reduce 
the size of its nuclear arsenal to 1,700-2,200 ‘operationally deployed 
warheads’ by the end of 2012. The Bush administration initially went 
out of its way to argue that this force was not configured by the need to 
counter a threat from Russia. For a time, it appeared that the focus of us 
nuclear doctrine was an emerging threat from ‘rogue states’ or terrorist 
organizations rather than Russia. By 2007, however, government of-
ficials were arguing that ‘the future direction that any number of states 
might take, including some established nuclear powers with aggressive 
nuclear force modernization programmes, could have a dramatic effect 
on us security and the security of our allies.’17  It was clear that Russia 
and China were seen by the Bush administration as states that had ‘ag-
gressive nuclear force modernization programmes’ and therefore might 



15need to be specifically deterred.18 Thus, ‘tailored deterrence’ had to take 
account not only of a variety of emerging adversaries with limited capa-
bilities but also of significant and well-established nuclear powers with 
much larger and more sophisticated capabilities. This has raised signifi-
cant questions about whether the number and types of weapons the us 
plans to deploy in the period up to 2012 (and beyond) are appropriate 
for the tasks which the ‘tailored deterrence’ strategy requires to be ef-
fective. Before we look at this, and other questions that the pursuit of a 
‘tailored deterrence’ strategy raises, we turn to the question of whether 
this new strategy is fundamentally different from us strategy during the 
cold war.

‘Tailored Deterrence’ Compared

There seems little doubt that the numbers of nuclear weapons and the 
wide range of targeting options have changed quite dramatically since 
the end of the cold war. At the same time, as a Congressional Research 
Service report by Amy Woolf made clear in October 2001: 

There are similarities between ‘tailored deterrence’ and Cold War deterrence 
strategy. For example, both are based on the precept that it is necessary to 
know what your adversary values and to maintain the weapons and attack 
plans needed to target those valued assets. During the Cold War, the United 
States developed a number of attack plans that were tailored to address the 
values, interests, and capabilities of its primary adversary, and some smaller 
plans to address threats from other adversaries such as China and the Warsaw 
Pact nations. Just as US war plans evolved during the Cold War to accommodate 
changes in weapons capabilities and threat assessments, the Administration’s 
supporters believe that tailored deterrence will allow for similar, ongoing modi-
fications to US war plans.19

This view is supported by the fact that the idea of ‘tailored deterrence’ has 
evolved from the Clinton to the Bush administration and considerable 
attention has been given to ‘adaptive planning’ for a number of years. 
This said, as Woolf goes on to argue, contemporary ‘tailored deterrence’ 
involves a longer list of potential adversaries compared with cold war 
strategic deterrence. In the new security environment which prevails, 
us nuclear planners perceive ‘multiple potential opponents, sources 
of conflict and unprecedented challenges.’ Woolf’s conclusion is that 
the change from strategic deterrence to ‘tailored deterrence’ is less of 
a change in ‘how to deter’ than in ‘whom to deter.’20  While this may 
be so, ‘tailored deterrence’ creates new and challenging problems for 
defence planners.



16 ‘Tailored Deterrence’: The Challenges Ahead

Despite the evolution of us nuclear strategy during the cold war, and 
changing views about the requirements of deterrence, a basic under-
standing between the United States and the Soviet Union emerged on 
‘the rules of the game.’ There was also a good system of communication 
between them to discuss crisis situations as they arose. Deterrence dur-
ing the cold war presumed that both sides were aware of the threats 
and possible responses. With multiple potential opponents this may no 
longer be the case. With the exception of a renewed us-Russian cold war, 
the long term development of a ‘deterrent understanding’ between the 
us and other opponents is unlikely to be present and arrangements like 
the ‘hot line’ are almost certain to be absent. This is likely to affect the 
credibility of the deterrent threat as well as crisis management arrange-
ments with all of the inherent dangers involved.

This problem is compounded by the difficulty of understanding a 
range of very different strategic cultures which tailored deterrence re-
quires. It was difficult enough for American planners to understand So-
viet strategic culture (and vice versa) during the cold war. How much 
more difficult is it for contemporary us strategists to understand the 
‘mindsets’ of North Korea, Iran, or Al Qaeda, should they acquire nu-
clear or other mass destruction capabilities?

An awareness of this difficulty appears, at least in part, to be be-
hind two significant developments in contemporary us nuclear plan-
ning. First, there has been considerable interest in developing a range 
of capabilities, some nuclear, some conventional, to attack mobile or 
fleeting targets. This involves improving the ability of American forces 
to attack promptly, accurately, or even pre-emptively, at the beginning 
of a conflict. This seems to be behind what the Pentagon has described 
as ‘the prompt global strike’ mission. A Department of Defence paper 
entitled ‘Deterrence Operations: Joint Operating Concepts’ highlights 
the ability to destroy ‘targets otherwise invulnerable to conventional at-
tack, e.g. hard and deeply buried facilities, “location uncertainty” tar-
gets, etc.’21  This requires the development of deep penetration weapons 
which might be used preemptively against states developing nuclear, or 
other mass destruction, capabilities.

This new (or renewed) emphasis on preemption is designed mainly 
to help deter ‘emerging threats’ but it raises important questions for in-
ternational security. Does the us possess the kind of highly accurate 
intelligence that such attacks would require? Given intelligence failures 
in Iraq, there must be some doubts about this. There are also dangers 



17either that the adversary may feel pressured to act even more quickly, 
before the United States launched its pre-emptive attack, or that such at-
tacks might have destabilizing and unpredictable global economic conse-
quences, especially if oil-producing states, like Iran, were targeted. This 
might in turn undermine the credibility of such threats.

A second difficulty arises from the determination to develop missile 
defence systems and to deploy them in the former Warsaw Pact countries 
of Poland and the Czech Republic. It is argued by us planners that such 
deployments will help to protect us forces and allies from attacks by 
‘rogue’ nuclear powers in the Middle East. In line with cold war think-
ing, such deployments have been seen by Russia, however, as highly 
provocative and have caused then-President Vladimir Putin (now Prime 
Minister) to withdraw from the Conventional Forces in Europe (cfe) 
arms control agreement which helped to end the cold war and put a 
heightened emphasis on Russian nuclear capabilities.22 As Keir Lieber 
and Daryl Press predicted, these developments associated with pre-emp-
tion and defensive systems also appear to have played a part in encourag-
ing the modernization of Russian nuclear forces and the establishment of 
a new strategic partnership between Russia and China.23 

Since the collapse of the Soviet Union, Russia has given particular 
emphasis to nuclear weapons in its defence policy. With the deterioration 
of its conventional forces and the technological gap that has increasingly 
opened up as a result of improvements in us conventional capabilities, 
Russian planners have stressed the importance of maintaining nuclear 
weapons for deterrent reasons. Initially, this increased reliance on nu-
clear weapons was part of a rather vague doctrine which focused on 
deterring a ‘large scale nuclear attack against Russia and its allies.’ In the 
2000 National Security Concept, however, Russian nuclear strategy be-
gan to emphasize not only deterrence against large-scale attacks but also 
the ability to fight more limited nuclear conflicts. According to Nikolai 
Sokov, ‘the 2000 concept allowed for the use of nuclear weapons as a 
deterrent to small-scale wars that do not necessarily threaten Russia’s 
existence and sovereignty.’ The new mission implies that Russia needs to 
plan for limited use of nuclear weapons in contrast to the all-out nuclear 
strike in response to a massive attack. This represented ‘a qualitatively 
new stage’ in Russian nuclear doctrine.24  Further changes were added 
in 2003 when the Ministry of Defence in Moscow announced that it 
could ‘no longer completely rule out preventive use of force if demanded 
by the interests of Russia or its alliance commitments.’ This reflected, 
in part, growing concerns about the proliferation of weapons of mass 
destruction. It also reflected, however, growing concerns about us reluc-
tance to abide by cold war arms control agreements, its development of 



18 small nuclear munitions, Ballistic Missile Defence (bmd) deployments 
in Poland and Czech Republic, and the growing ‘technological gap’ at 
the conventional level. By 2007, as relations with the west deteriorated, 
President Putin was emphasizing the need to raise ‘the combat readiness 
of Russian strategic nuclear forces’ as a more explicit deterrent against 
the us.25  This reflected anxieties that a new arms race might be under-
way.

 Another challenge for the us concept of ‘tailored deterrence’ arises 
from critics who argue that far from enhancing deterrence, attempts 
to provide a flexible range of nuclear capabilities will make their use 
more likely. The combination of improved smart conventional capabili-
ties and a new range of low-yield nuclear weapons, so it is argued, will 
blur the distinction between conventional and nuclear forces. The result 
is likely to be a greater willingness to cross the nuclear threshold, if us 
officials believe that the consequences of doing so will not lead to cata-
strophic consequences associated with an escalation of the conflict to 
higher levels. Russian officials, in particular, have expressed their con-
cerns about this ‘lowering of the nuclear threshold’ and have indicated 
that this would ‘trigger a revision of the existing [Russian] guidance on 
the employment of nuclear weapons.’26 

Whether the threat to use such low-yield weapons is now more cred-
ible as a deterrent than it was during the cold war is a matter of  consider-
able contemporary debate. Opponents of ‘tailored deterrence’ argue that 
such a threat is not credible given the ‘disproportionate and unacceptable 
collateral damage and severe political fallout’ that would result. Support-
ers of ‘tailored deterrence’ argue, in contrast, that because the United 
States would be unlikely to suffer a direct attack itself, such threats to use 
low-yield nuclear weapons are much more credible in the contemporary 
strategic environment than they were during the cold war. 

Apart from the debate about credibility, two further challenges are 
evident in the contemporary strategic debate on ‘tailored deterrence.’ 
The first concerns the size of the us force required to deter the different 
possible threats that are envisaged. Some have argued that there is an 
apparent disconnect between the concept of ‘tailored deterrence’ and 
the size of the planned us nuclear arsenal. According to this view, ‘if 
the goal is simply to be able to threaten small numbers of targets in large 
numbers of countries, then a much smaller force than the 2,200 weap-
ons planned may be sufficient.’27 On the other hand, given the increasing 
concern of the us administration with established nuclear powers, like 
Russia and China, it may be that a force of this size is not sufficient. For 
those who remain wedded to the view that the us would require a coun-



19tervailing strategy against a combination of established nuclear powers, 
the present size of the force might be regarded as insufficient. In contrast, 
for those who support a more ‘existential’ view of deterrence, the present 
numbers might be enough. The problem would seem to be that the un-
certainty in us relations with Russia and China prevents the formulation 
of a clear deterrent doctrine which encompasses them. ‘Tailored deter-
rence’ as a concept reflects, but does not resolve, this uncertainty.

Another strategic challenge posed by ‘tailored deterrence’ concerns 
the implications for us non-proliferation policies. There is a widespread 
consensus that the greatest threat to us, and indeed international, 
security in general arises from the proliferation of nuclear weapons 
to an increasing number of states and even to terrorist organizations 
like Al Qaeda. There is a continuing debate, however, over whether the 
determination of the United States (and other western nuclear powers) to 
continue to maintain, and even to develop further, its nuclear capabilities 
contributes to further proliferation or helps to deal with its inevitable 
consequences.

Critics of ‘tailored deterrence’ argue that the us perception that nu-
clear weapons have continuing utility leads other states, especially those 
opposed to American values and strategic objectives, to try to develop 
their own nuclear capabilities. It may be that for countries like North 
Korea and Iran, the lesson learned from recent conflicts is that the us is 
less likely to intervene in their affairs if they possess nuclear weapons. 
Just as us planners see nuclear weapons as having utility for deterrence, 
many other states are likely to come to a similar conclusion in dealing 
not only with the us, but also with other regional threats to their secu-
rity.28 

In contrast, supporters of ‘tailored deterrence’ tend to argue that 
proliferation is likely to continue irrespective of us policies. Most states 
acquire nuclear weapons for reasons associated with specific regional 
rivalries, and us nuclear forces are usually largely irrelevant in such 
situations. Government officials also stress the value of providing a 
range of nuclear forces in providing ‘extended deterrence’ to those allies 
who might seek nuclear capabilities themselves if us protection was not 
available. In this sense, ‘tailored deterrence’ helps to stem rather than 
to encourage proliferation. The ultimate realist argument put forward 
by us strategists, howeverm is that given the limitations of the non-
proliferation treaty and the kind of strategic environment that prevails, 
us national security interests require the possession of a wide range of 
nuclear weapons as well as bmd deployments against what appears to be 
a greater risk of the use of nuclear weapons in the twenty-first century. 



20 There is also a view that a more forceful counter-proliferation response 
is necessary.29 

Both arguments seem to have some validity, but there is clearly some 
tension between them. It follows from this that, for those interested, the 
difficult task of trying to balance deterrence policies with non-prolifera-
tion policies, the key contemporary debate is ‘whether, or how, the size, 
structure, and role of the us nuclear arsenal can affect the emergence of, 
or deterrence of, nuclear threats in other nations.’30 

Conclusion

There can be little doubt that many states believe that nuclear weapons 
continue to have utility in the contemporary world. Indeed the salience 
of nuclear weapons seems once again to be rising. The existing nuclear 
powers seem determined to retain their nuclear capabilities and new 
nuclear states are emerging. It also seems likely that terrorist groups will 
continue to seek to acquire some form of nuclear capability and other 
weapons of mass destruction to further their own particular aims and 
interests. What has been largely missing in Western strategic thought 
since the end of the cold war is the kind of coherent doctrine relating to 
the role of these weapons, which, controversial as it was, prevailed dur-
ing the cold war era. Either nuclear states have said very little about how 
they perceive nuclear weapons to fit into their broader national security 
strategy or they have tended to argue, rather vaguely, that in an uncer-
tain world nuclear weapons provide a ‘hedge’ against the emergence of 
potential adversaries. The one exception to this has been in the United 
States, which tends to have a more open public debate about nuclear 
questions than many other countries. Although the debate has lacked the 
sophistication and variety of the ‘golden age’ debates of the late 1950s 
and early 1960s, there has nevertheless been an attempt by both the 
Clinton and Bush administrations to modify cold war deterrence think-
ing to the changing post-cold war strategic environment. This evolution 
of post-cold war us strategic thinking is likely to continue under Presi-
dent Barack Obama.

It has been argued that ‘tailored deterrence’ has given a degree of 
conceptual unity and clarity to the strategic debate which has taken place, 
and continues to take place, in the United States. It would be wrong to 
infer from this, however, that a consensus has finally developed around 
this concept, despite support for it from elements within the Democratic 
and Republican parties. As during the cold war, a significant debate rag-
es about the requirements and implications of pursuing such a strategy. 



21Different views exist about such things as whether it provides effective 
guidelines for the size and structure of us nuclear forces; whether it 
provides credibility given the variety of the threats it is designed to deal 
with; about whether the trend towards pre-emption might be danger-
ous and destabilizing; whether it helps to blur the distinction between 
modern conventional weapons and low-yield nuclear weapons which 
might undermine the traditional ‘nuclear taboo;’ and whether it helps 
to prevent the proliferation of weapons of mass destruction or encour-
ages more states and groups to acquire them. There are also concerns 
about its impact on Russia and China and the possibilities of a new 
arms race, especially as Russia recovers its confidence and interna-
tional stature. A number of very high level defence and foreign policy 
officials on both sides of the Atlantic have also recently gone on record 
arguing for a new initiative to reinvigorate multilateral arms control 
with an aim to achieve a nuclear-free world in the future.31  During 
the 2008 us presidential election campaign, the then-Senator Obama 
went out of his way to emphasize the importance of the npt and his 
determination, if elected, to improve the working of the treaty. While 
emphasizing his support for a strong deterrent as long as nuclear weap-
ons existed, he also indicated that an Obama administration would 
‘make the goal of eliminating all nuclear weapons a central element’ in 
us nuclear policy.32  Whether this will translate into a fundamentally 
new approach to us nuclear strategy, however, remains to be seen. 
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24 Illicit Nuclear Procurement Networks 
and Nuclear Proliferation: Challenges for       
Intelligence, Detection, and Interdiction

Jack Boureston and James A. Russell

None of today’s nine nuclear weapons states achieved their status with-
out the assistance from people, information, equipment and/or sensitive 
technology that came from somewhere else. In a relatively small number 
of cases, transfers from one state to another happened between estab-
lished political allies that shared strategic objectives. However, many of 
these programmes undeniably depended upon stolen knowledge and il-
licitly acquired materials. However much the international community 
wants to forget about this sordid history, the stealing of nuclear secrets 
has provided a regrettable but irrefutable foundation for all states seeking 
to build nuclear weapons.1 This was the case at the dawn of the nuclear 
era, and it remains the case today. 

To be sure, nuclear espionage and theft constitute just one component 
of a long-established international practice: stealing military-related in-
dustrial secrets - a thriving practice that remains alive and well in today’s 
globalizing and interdependent world. In 2007, the South Korean Na-
tional Intelligence Service reported that over $100 billion in technology 
had been stolen and illegally exported in the previous three years. Much 
of the stolen technology found its way to China.2  The practice of stealing 
nuclear secrets has long been part of this tradition. The underworld of 
clandestine nuclear procurement began in the 1940s, with us and So-
viet spies scouring the globe to obtain the information, people, materials, 
and technology necessary to build the bomb. The espionage activities of 
Klaus Fuchs, the Rosenbergs, and a team of Soviet spies working un-
der cover on the Manhattan Project significantly speeded up the Soviet 
Union’s nuclear programme.3  More recently, China is believed to have 
accelerated its nuclear weapons programme courtesy of stolen us plans 
and technology. Many believe that China’s systematic, state-directed pro-
gramme of industrial espionage is ongoing.4  In 1999, Congressional 
researchers declared that China’s next generation of nuclear weapons 
would almost certainly integrate stolen us design information.5  

Despite the international community’s best efforts to administer ex-
port control regimes to control the illicit spread of the most dangerous 
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25technologies, consumer and suppliers alike continue to find new ways 
of avoiding detection. Practices honed by spies of an earlier era con-
tinue today with national authorities, quasi-governmental organizations, 
front companies, wayward corporate entities, and well-placed individu-
als helping would-be proliferators acquire technologies and materials 
around the world. 

This paper investigates the nuclear black market of the modern era, 
focusing on the illicit procurement networks of four different states in 
their quest to build a nuclear weapon in circumvention of international 
export control regimes. While today’s illicit procurement networks, ex-
tending from states like Iran and North Korea, are not fundamentally 
that different from the illicit procurement network created by the Soviet 
Union in the 1940s, today’s increasingly interconnected world offers new 
avenues and opportunities for complex illicit procurement networks. If 
the world remains committed to controlling the spread of nuclear weap-
ons as called for under the Nuclear Non-Proliferation Treaty, then it must 
keep pace with the efforts of today’s suppliers and consumers as they 
construct illicit procurement networks. The objective of this paper is to 
draw attention to four illicit procurement networks from the modern era, 
comparing factors in these cases as a way to illustrate their similarities 
and differences that, in turn, can offer some general yet instructive les-
sons. These lessons provide a guide to the international community, and 
can help it in taking the necessary steps to detect future illicit networks 
through the collection of intelligence, thus facilitating national-level and 
internationally-administered efforts to interdict, and shutdown, the net-
works.

	

Terminology and Theory

What constitutes a nuclear black market? Mark Fitzpatrick, a former 
US non-proliferation official defined it as: ‘the trade in nuclear-related 
technologies, components or materials that is pursued for non-peaceful 
purposes and most often by secretive means.’6  It might be more accurate 
to describe this phenomenon as a ‘grey’ market, since some transactions 
may not be explicitly illegal, but still may take advantage of loopholes in 
national export regulations.

How are black markets formed and how do they operate? In their 
paper on proliferation rings, Braun and Chyba focused on the exchange 
of nuclear weapons-related and missile technologies among several de-
veloping countries. The authors called these ‘second-tier proliferation 
networks,’ consisting of such countries such as Iran, Libya, Malaysia, 



26 Pakistan, South Africa, Turkey, and others.7 The authors stated that ‘pro-
liferation ring members’ support one another either directly at the state-
to-state level or indirectly through once-removed private sector supplier 
networks. Their research found that ‘rings’ of clandestine exchanges of 
technologies sprang up between and among the network participants.8  
A prime example provided by the authors is that of North Korea’s barter 
with Pakistan for missile-for-enrichment technologies. They called this 
exchange a ‘benchmark event in the global proliferation enterprise.’ 

Alexander Montgomery borrowed from research on social network 
structures to explain that there are basically three procurement network 
structures: rings or circles, stars, and cliques. According to Montgomery, 
circles are formed with connections between each node; stars have a 
central hub that connects to each node; cliques are networks where all 
nodes are directly connected to each other. Montgomery contends that 
all networks so far have been star structures, with the state acting as 
the hub, and any future nuclear network will likely adopt the star struc-
ture in part because nuclear proliferation has greater tacit knowledge 
requirements.9 

In his research on procurement networks, Bruno Gruselle noted that 
the controlling factors that shape the appearance of networks remain 
the same worldwide, even if the individual situations of network actors 
vary.10  Gruselle concluded that state demand has always been the driving 
force for proliferation, but the structure of the networks designed to sat-
isfy the demand is new. According to Gruselle, network structures have 
been made possible by three factors: (1) increased trade flow and tools to 
manage trade have made it possible for networks to conceal themselves 
in ways that are difficult to monitor; (2) the fact that various goods used 
for wmd development are also used for civilian purposes makes it easier 
for networks to hide the true intent for purchases; (3) the appearance of 
suppliers that are capable and willing to transfer materials and technolo-
gies contributes to the development of networks.11  

The above literature focuses mainly on demand as the driving fac-
tor for the development of network structures. James Russell argued in 
2006 that distinctions between the supply and demand aspects of weap-
ons proliferation would become increasingly blurred in future prolifera-
tion networks.12  He posited that non-state actors would assume more 
important roles in illicit procurement networks, providing proliferation 
market ‘substructure’ to function in the supply and demand sides of the 
market.13  Looking at phenomena such as the Khan Network and other 
procurement networks, we surmise that multinational corporations, 
non-governmental and quasi-governmental organizations, and transna-
tional social movements all represent examples of ever more numerous 



27organizational structures that operate across borders and on a global 
scale, therefore requiring further scrutiny by the international commu-
nity. Non-state proliferation market substructures include at least one of 
three characteristics: (1) they deal in legitimate trade in dual-use items 
that can be diverted to develop wmd; (2) as front companies and sub-
sidiaries of state-run organizations, they can operate outside national 
borders and circumvent export controls; and (3) they service demand of 
violent non-state actors that seek weapons (possibly both conventional 
and unconventional).

Case Studies

Pakistan

In 1974, after India tested its ‘peaceful nuclear explosion,’ Pakistan as-
sembled a group under the Pakistan Atomic Energy Commission (paec) 
to build a nuclear weapon. Recognizing that it was deficient in various 
technologies, the paec established a multi-layered procurement network 
to acquire nuclear related equipment and technologies. It contracted with 
foreign companies to obtain facilities, equipment, and know-how, and 
used their embassies abroad as bases for procurement missions; cooper-
ated with allies to obtain goods; used front companies to procure items; 
used multiple intermediaries; falsified export control documents; and 
made use of personal connections to seek out and purchase essential nu-
clear materials. In what is now the most publicized case on nuclear net-
works, A.Q. Khan, a Pakistani national, was instrumental in developing 
an elaborate network of buyers and sellers that helped not only Pakistan 
develop its nuclear programme, but also Iran, Libya, and North Korea. 
He achieved all this while living and working in the Netherlands in the 
early 1970s.14  Pakistan employed various strategies to evade internation-
al detection and controls, including purchasing individual components 
such as centrifuge pre-forms rather than complete assemblies; hiding 
critical components on long lists of useless materials; paying exagger-
ated prices to entice suppliers to overlook export license requirements; 
buying samples and the means to reproduce them; purchasing raw ma-
terials and machines to refine them; establishing trans-shipment routes; 
cooperating with friendly countries such as China, Libya, and North 
Korea; and enlisting members of the Pakistani diaspora worldwide.15 

Pakistani buyers frequently traveled abroad to meet with relevant 
companies (or their representatives) to obtain goods, services, and 
knowledge necessary to build a nuclear weapons programme. These buy-



28 ers courted organizations that might have been politically sympathetic to 
helping Pakistan in its quest, or simply interested in selling goods to 
a willing buyer at mark-up prices. In early 1975, Sulfikar Ahmed Butt, 
thought to be the paec’s chief nuclear buyer, befriended Rudolf Ortmay-
er, a manager at the West German firm Nukleartechnik GmbH (ntg), 
and presented him with a comprehensive wish list of items necessary 
for paec’s programme.16 ntg produced various nuclear components, in-
cluding technology in nuclear medicine, heavy-ion research, heavy wa-
ter production, nuclear fuel fabrication, nuclear contamination, and vac-
uum technology.17 Under Ortmayer, ntg provided Pakistan with much 
needed items and contacted other companies on behalf of the paec for 
goods it could not provide. In 1985, ntg sold and exported a tritium re-
covery facility to Pakistan, calling it a heavy water purifier on licensing 
paperwork to elude export control regulations. The paec also developed 
a close relationship with scientists at the Karlsruhe Nuclear Research 
Center (kfk), located in Karlsruhe, Germany. In the 1980s, ninety per 
cent of kfk was owned by the West German Government. While avoid-
ing the attention of the authorities, kfk’s scientists were therefore able 
to transfer items such as mass spectrometer components, train Pakistani 
scientists, and invite some Pakistani scientists to visit the kfk facilities. 
As kfk was a government sponsored facility, it did not operate under 
the same export constraints as other companies. Despite German for-
eign ministry officials passing on us intelligence reports alleging illegal 
transfers of materials to Pakistan, Economics Ministry officials allowed 
exports to continue.18  

Pakistan’s procurement efforts extended to North America. From 
1977 to 1980, a Canadian citizen of Pakistani origin, Abdul Aziz Khan, 
visited Pakistan to work with A.Q. Khan. In 1980, Abdul Aziz Khan 
returned to Canada, and with the help of two associates began obtaining 
high-frequency inverters - electrical components that are used in ura-
nium centrifuges (devices used to enrich uranium for either nuclear reac-
tor cores or nuclear weapons cores). Operating out of two small stores, 
Aziz Khan and his friends purchased the inverters, repackaged them, 
and made nine shipments to the Kahuta Research Laboratory (krl) in 
Pakistan. They were later caught and convicted for making illegal ex-
ports. In 1981, us officials seized a package of zirconium at Kennedy Air-
port that was to be shipped to Dr Sarfras Mir, a retired Pakistani army 
colonel, who operated the front company S. J. Enterprises. The package 
had been labeled as mountaineering equipment.19  

Since uncovering Libya and Iran’s nuclear activities, western intel-
ligence agencies have been busy disassembling the Khan international 
nuclear procurement network. Although headed by A. Q. Khan in Paki-



29stan, the network relied on intermediaries in Austria, Dubai, Germany, 
Japan, Malaysia, the Netherlands, Singapore, South Africa, Switzerland, 
Turkey, the us, the uk, and possibly other places. It was made up of 
Khan’s past schoolmates, colleagues, and contacts. Some examples in-
clude Gotthard Lerch, once a high level manager at Leybold-Heraeus and 
friend of Khan’s; Buhary Seyed Abu Tahir (bsa Tahir), owner of smb 
Computers and a contact made while Khan was maintaining the krl; 
Gerhard Wisser, friend of Lerch’s and supplier of South Africa’s nuclear 
programme; Johan Meyer, manager of Tradefin Engineering and contact 
of Wisser’s; and Hank Slebos, a school mate of Khan’s in the Netherlands. 
The loose connections in this network underscore the importance of so-
cial networks as a basis for developing and operating a procurement net-
work. Khan’s network was used to procure, manufacture, or otherwise 
supply needed items. Khan established trans-shipping points in Turkey 
and Dubai, and manufacturing operations in South Africa and Malaysia. 
Firms in Japan and Singapore also contributed high-tech equipment to 
the network.20  According to Grusselle, ‘The A. Q. Khan Company ap-
pears to have always operated on the principle of a direct initial contact 
between the network leader and his customers. Once contacts had been 
made and main principles had been defined, Khan appears to have left 
his main associates responsible for operational implementation.’21  

Iraq

After the 1981 bombing of its Osirak reactor, Iraq established a sophisti-
cated procurement network to obtain the technologies necessary for its 
nuclear programme. In the 1980s, the Ministry of Industry and Military 
Industrialization (mimi), coordinated with Iraq’s commercial, diplomat-
ic, and intelligence services to establish front companies, use intelligence 
services, use embassies, and find ways to evade the export controls of 
other nations. Their efforts mimicked many of the techniques success-
fully developed by Pakistan.

In the 1980s, Iraq used its embassy personnel to help it identify 
willing sellers of equipment needed for its programme. In one impor-
tant case, Ali Abdul Muttalib, commercial attaché at the Iraqi embassy 
in Bonn, Germany, identified companies that could be useful to fill item 
requests. He also learned how to elude European export controls by 
describing equipment in such a way that would facilitate approval of 
licenses.22  Muttalib also facilitated buying missions from Iraqi delega-
tions. In 1987, for instance, Khadhir Hamza lead a delegation to Germa-
ny to locate needed equipment such as highly enriched uranium (heu) 
processing equipment and high speed measuring equipment to help Iraq 



30 develop high explosive lenses. Muttalib identified relevant companies 
including Leybold and Degussa, and introduced Hamza to Werner Son-
ntag, a representative of the Neuero and Inwako companies. The Iraqis 
gave Sonntag a long list of explosive test equipment and the technologies 
necessary for designing a facility to conduct explosive testing. Hamza 
and Sonntaq are known to have had extensive contracts with Iraq.23  
Inwako provided other equipment, including ring magnets to stabilize 
centrifuge rotors and helped Britain’s Swift-Levick to transfer magnets 
to Iraq. Inwako helped Iraq upgrade its scud-b missile systems.24  

Iraq used experts in countries such as Germany to help them ob-
tain needed materials for their nuclear programme. For instance, Karl 
Heinz Schaab, ex-man Technologien ag employee helped to provide 
centrifuge rotors to Iraq. man was a principle consulting company to 
the urenco uranium enrichment consortium, supplying that compa-
ny with carbon-fiber rotors for its more advanced uranium centrifuges. 
Schaab left man New Technology because he felt that they did not pro-
mote him fairly. He subsequently established his own small firm. Dur-
ing that time he was often without projects and therefore took every 
opportunity to work, including taking on jobs that were beneath his 
ability with the rationale that he’d gain more appropriate contracts in 
the future. In the mid-1980s, Dietrich Hinze and Bruno Stemmler - also 
a former man employee who had dealings with the Iraqis in the past 

- introduced Schaab to their Iraqi contacts for possible work. Schaab 
and his colleagues may also have worked together on projects in Brazil. 
Schaab trusted and admired Stemmler and therefore did not question the 
Iraqis’ stated purpose of their requests. Although Schaab was technically 
adept as an engineer, he was not experienced as a businessman. This 
reportedly made him more susceptible to Iraqi influences. The Iraqis 
treated Schaab with the respect and kindness that he felt he deserved. 
On two occasions, Schaab and his colleagues made shipments to Iraq. 
The first occurred in 1989, when Schaab shipped a small number of ro-
tor samples. In 1990, Schaab shipped twenty complete rotors. Schaab 
manufactured the rotors himself using an S-glass fiber supplied by the 
Japanese firm Toray and a filament winding machine, then sent to a 
firm in Austria. Apparently both shipments went to the Austrian firm 
which then shipped the rotors on to Iraq.25 According to sources, Schaab 
was a centrifuge expert and therefore had the technical know-how to as-
sist the Iraqis to set-up a centrifuge programme for uranium enrichment. 
Schaab also sold classified man-blueprints of a sub-critical centrifuge for 
forty thousand dollars to the Iraqis, along with thirty-six carbon fiber 
rotors during a meeting in Kaufbeuren. The Iraqis may have exported 
the rotors through diplomatic channels to conceal their transport. In 



31total, Schaab sold the Iraqis equipment and items for the total amount of 
approximately one million dollars. He also provided technical assistance 
to the Iraqis, such as installing a prototype test-rotor in a Baghdad labo-
ratory.26 Iraqi agents often found companies such as Schaab’s that were 
small and needed infusions of capital for their operations.27 

As a part of its network Iraq established a series of front companies 
to procure items and disguise their final destination and end-use. mimi 
set-up the Al-Arabi Trading Company and Nassr General Establishment 
to procure materials for Iraq’s conventional and unconventional weapon 
programmes, and Iraq’s nuclear establishment directed other front com-
panies such as the Industrial Projects Company (ipc) to purchase com-
ponents for Iraq’s centrifuge programme.28  The Iraqis also used these 
companies to purchase or buy controlling stocks in other companies to 
procure needed items and other business benefits. For instance, in 1987, 
Al-Arabi secretly purchased a fifty per cent stake of the German Firm H 
+ H Metalform GmbH. 

Co-founder of H+H, Dietrich Hinze was an engineer who worked for 
over twenty years in the tool making and mechanical engineering firm 
Leifeld and Co. in Germany. In the early 1980s, Hinze decided to set up 
his own business, together with his partner Hütten, who was once the 
sales manager at Leifeld. Together, in 1983, they founded the company 
H+H Metalform. The name of the new firm, H+H, stood for Herstellung 
und Handel in German or ‘production and trade’ in English. One of the 
main activities of H+H was the production and sale of vertical-flow-form-
ing machines, developed by Mr. Hinze. Flow-forming machines have 
both military and civilian applications. They can be used to produce 
steel tubes for ammunition and missile casings, as well as centrifuge ro-
tors for uranium enrichment but can also be used to produce industrial 
gas-cylinders and pressure cookers. 

In April 1987 H+H was contacted by the London-based company, 
Meed International, which belonged to an industrial network responsible 
for procuring military equipment, especially in the field of rocket tech-
nology for Iraq. Meed’s parent company was the Nassr Establishment for 
Mechanical Industry Ltd., located in Taji, Iraq. During contract negotia-
tions between Hinze and the Nassr Establishment, it soon became clear 
that Nassr wanted to produce artillery with diameters of 122-262 mm. 
The Iraqis needed flow-forming equipment for this and other purposes 
although these were never openly stated. Hinze was in Baghdad several 
times to supervise the installation of his machines and other equipment. 
He gave further assistance in technical problems regarding the produc-
tion of flow forming parts that later turned out to be items for the Scud 
missile. Altogether, the contract was subsequently concluded for the sup-



32 ply of nine flow-forming machines (each worth between $1-2 million). 
To produce their machines, the young company H+H needed additional 
capital. The banks approached by Mr. Hinze refused to give credit be-
cause the company could not offer sufficient security. Therefore they had 
no option but to accept an offer from the Iraqis to acquire a fifty per cent 
stake in H+H. This is how another subsidiary of Nassr, Al-Arabien Co 
Ltd., came to have a share holding in H+H. From 1987 through 1990, 
H+H Metalform supplied machines tools and equipment for the produc-
tion of rockets and ballistic missiles worth altogether around twenty-
five million dollars. In nearly all cases, export permits were issued by 
Germany’s Federal Office for Trade and Industry (baw). Part of this is 
due to H+H declarations that the machines were to be for civilian pur-
poses, like producing gas-cylinders, hydraulic-cylinders, lamp-posts, etc. 
However, these were covers to escape suspicion and gain export licenses. 
Iraq’s contracts with H+H included provisions for machines, equipment, 
and technical assistance. In addition, H+H provided Iraq with contacts to 
other firms who cooperated because of their long-standing relationship 
with H+H Metalform.29 

Iraqi intelligence services also established front companies to pro-
cure needed items. Some of these companies operated subsidiaries in 
other countries such as Jordan to facilitate the procurement and ship-
ment to end-users in Iraq. For example, the Iraqi Al-Eman group organ-
ized material flows through Jordan to Iraq, often labeling the contents 
of packages and end-users in such a way as to quell suspicions of illegal 
activity. According to the Iraq Survey Group’s final report, the Sattam 
Hamid Farhan al-Gaaod company established the Al-Eman Commercial 
Investment group in the 1990s and Satam Hamid had a special relation-
ship with the Agricultural Supplies Committee of the Ministry of Agri-
culture (MoA). From 1990 to 2003, Al-Eman shipped approximately 
one container a month through Jordan to Iraq via the Iraqi Embassy 
in Jordan. For Instance, in 1995, Al-Eman purchased a kit of reagents 
worth five thousand dollars from the Swiss firm Elisa for an organiza-
tion named al-ibaa, a special unit in the Iraqi MoA. al-ibaa was 
connected to Saddam, had a special research facility and was granted 
an unlimited budget. al-ibaa was able to obtain any equipment and 
support within Iraq that it needed and paid cash for all its orders.30 A 
diagram of Iraq’s procurement network is described below.
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Source: Mark Fitzpatrick, ed., Nuclear Black Markets: Pakistan, A.Q. Khan and 
the Rise of Proliferation Networks – A Net Assessment (London: International 
Institute for Strategic Studies, 2007).



34 Iran

Since the 1980s, Iran has acquired nuclear-related materials and equip-
ment, designs, and assistance from a multitude of entities in countries in-
cluding China, France, Germany, Japan, the Netherlands, Pakistan, Rus-
sia, Switzerland, and the United States. The type of equipment obtained 
ranges from high-strength aluminum and steel, electron beam welders, 
balancing machines, vacuum pumps, computer-numerically controlled 
(cnc) machine tools, and flow-forming machines, to whole centrifuges 
and uranium conversion plants.31  Iran developed its model for procure-
ment in a similar fashion to those of Pakistan and Iraq. Commonalities 
include the use of persons in national embassies to make contacts, use 
of front companies and falsified end-user certificates to conceal end us-
ers, and the use of middlemen to contact willing suppliers, to obtain the 
required equipment and assistance. 

In 1987, Iran became the Khan network’s second client after Paki-
stan when it purchased a set of centrifuge blueprints and sample pieces 
of obsolete equipment from the Pakistani programme. It also purchased 
a nuclear weapon design blueprint which was thought to be based on an 
early Chinese model, but may also have been a more modern Chinese 
design. Khan may have provided a number of other items to Iran, in-
cluding nuclear weapon designs and a number of studies including some 
on the manufacture of uranium hemispheres. In the late 1990s Dr Khan 
provided North Korean nuclear experts with up to twenty discarded cen-
trifuges, sets of drawings, technical data, and a quantity of uranium hex-
afluoride (uf6). All items are useful for uranium enrichment research.32  
Khan’s last known customer was Libya. Khan and his network provided 
a long list of items and information including: twenty pre-assembled L-1 
centrifuges and components for an additional two hundred L-1 centrifug-
es; ten thousand L-2 machines and supporting equipment, including feed 
stations, product and tails withdrawal stations, vacuum equipment, cas-
cade piping, drive systems, and other miscellaneous equipment. Khan’s 
procurement network helped to manufacture and ship the components 
and equipment from entities in different countries. In addition, the net-
work provided Libya with technical assistance and design information 
on a conversion and fuel fabrication laboratory (referred to as Project 
702); a post-irradiation examination facility, designed for the receipt 
and disassembly of pressurized water reactor (pwr) spent fuel assem-
blies (Project 307); a radiochemical separation laboratory, consisting of 
a pilot scale Purex reprocessing plant designed for processing approxi-
mately 1100 kg of uranium per year of pwr spent fuel and recovering 



35approximately 10 kg of plutonium per year (Project 701); and a high 
level liquid waste vitrification plant that is designed for solidifying high 
level waste from the reprocessing plant (Project 303). Lastly, the Khan 
network provided Libya with design information for the fabrication of a 
nuclear explosive device, including information related to high enriched 
uranium re-conversion, casting and machining, and the testing of nucle-
ar weapons components. Much of the sensitive information coming 

Source: author research



36 from the network existed in electronic form, enabling easier use and dis-
semination. This includes information that relates to uranium centrifuge 
enrichment and, more disturbingly, information that relates to nuclear 
weapon design.33

Iran’s procurement network appears to be controlled by the top tiers 
of government. The President appoints the cabinet, called the Council of 
Ministers, and the appointees must be confirmed by the legislature, the 
Majlis. Included in the Council of Ministers are the Ministry of Defense 
and Armed Forces Logistics (modafl), the Ministry of Energy, and the 
Ministry of Education and Research. These ministries serve as three con-
duits for procurement and administration of Iran’s wmd programmes. 
The diagram of Iran’s procurement structure is above.

modafl controls both the Artesh, the regular military and the 
Pasdaran _ also known as the Iranian Revolutionary Guard Corps 
(irgc).34  The irgc initially had an independent command structure 
after its creation in 1979. Following the end of the Iran-Iraq War, the 
Iranian government sought to modernize and professionalize the irgc 
and the regular military under modafl.35  At this time, the industrial 
and procurement organizations of both militaries were combined into 
the Defense Industries Organization (dio), the organization which sup-
plies both modafl and the irgc. dio is staffed by, and linked to, both 
the Artesh and the irgc. However, most directors of io and the modafl 
were irgc officers.36  modafl, dio, and subsidiaries have been listed in 
unsc Resolution 1737, us State Department sanctions lists, and Japanese 
meti sanctions lists for involvement in the nuclear and ballistic missile 
programmes source.37  The irgc uses Iran’s Defense Industrial Organi-
zation (dio) and its subsidiaries, some universities, and the ‘bonyads’ 
(see below) to attempt to acquire dual-use nuclear technology in coun-
tries such as Japan and Germany. The irgc maintains links to each leg 
of this network. The dio is normally directed by an irgc commander, 
for example, former dio director and current Minister of Defense and 
Armed Forces Logistics (modafl) Brig. General Mostafa Muhammad 
Najjar.38 

Outside of formal state control, and believed to answer only to the 
Supreme Leader, is a network of ngos known as ‘bonyads.’ These organ-
izations possess an independent authority beyond the reach of elected 
officials and other parts of the government.39  They publish no accounts, 
are tax exempt, and have special relationships to state power.40  Opera-
tionally, bonyads are special cooperative corporations that are responsi-
ble for a large segment of the Iranian economy, and they manage groups 
of companies with offices within Iran and around the world. 



37Some bonyads have alleged links to proliferation activities, includ-
ing the Mostazafan va Janzaban Foundation (mjf), the Nur foundation, 
the Astan-e-Qods Rezavi Foundation (aqrf), and the Imam Reza Holy 
Shrine.41  Cases against mjf, aqrf, and Nur Foundation originate from 
the German Intelligence Service (bnd) and ncri, respectively. The mjf, 
aqrf, and the Nur foundation are staffed with former irgc command-
ers. Mohsen Rafiqdust, a founding member of the irgc and former its 
former commanding officer, was director of mjf from 1989-98 and di-
rector of Nur from 1999 to the present day.42  In 1997, the weekly Ger-
many magazine Stern reported that a bnd investigation was underway to 
determine if the mjf was a conduit to procure materials useful for wmd 
production. According to the report, at the time the mjf was headed by 
the former head of the irgcc, Mohamed Rafighdost. Stern quoted a Ger-
man Government report confirming that mjf had created ‘fake’ compa-
nies to act as intermediaries to purchase goods related to the production 
of wmd.43  According to the bnd report, ‘dio couriers carry parcels full 
of microelectronics components and files out of the office in Duesseldorf 
in the evening and take them to the Iranian Embassy in Bonn.’44  In 
2000, a bnd report noted that the mjf makes illegal purchases through 
dealers and dummy companies in Dubai and ships them back to Iran.45  
Noted examples are the Alborz, Aliaf P.P. Azar, Tizro Trading Company, 
Yusaf Universal Import-Export Est, and Company 209.46 mjf may also 
operate in the us According to a 2007 Wall Street Journal report, ‘a group 
calling itself the Mostazafan Foundation of New York took control of a 
Manhattan office tower built in the 1970s by the deposed Shah.’47  The 
group later changed its name to The New York Foundation and maintained 
majority control of the building.

The Imam Reza Holy Shrine also has links to Iran’s wmd programme, 
albeit only tangentially. The shrine’s custodian is Ayatollah Abbas Vaez 
Tabassi, cell mate to the Supreme Leader Ayatollah Ali Khamenei prior 
to the Iranian Revolution. Tabassi’s son, Nasser Vaez Tabassi owns and 
operates Al-Makasseb, a multimillion dollar company based in Dubai.48  
Al-Makasseb was financed by Bank Melli, Iran’s largest financial institu-
tion, which has 3500 branch offices worldwide.

Like Iraq, Iran invested in foreign companies to fulfill its procure-
ment needs. For instance, in 1987 Iran invested in the Rio Tinto-Zinc 
mining company in Namibia.49  In 1996, Iran may have purchased the 
German machine-tool manufacturer Sket Magdeburg.50  

As noted earlier, both the irgc and  Atomic Energy Organization 
of Iran have used various Iranian universities as procurement fronts for 
Iran’s nuclear programme. In 1991, the Sharif University of Technol-
ogy in Tehran ordered centrifuge components from the Austrian firm 



38 Tribacher.51 That same year, Sharif also ordered ring magnets from Thys-
sen, a German machining company and sought to purchase vacuum 
pumps from Leybold. Another German firm, Karl Shenck of Darmstadt 
transferred Sharif a balancing machine.52 In 1993, agie and Charmilles 
Technologies sold Sharif electronic discharge machinery that can be 
used to produce nuclear fuel production equipment and gas centrifuge 
components.53  In 2003, the Australian firm gbc Scientific Equipment 
attempted to deliver a mass spectrometer (used to evaluate the enrich-
ment of uranium) to Amir Kabir University of Technology. In 2002, 
gbc had exported a mass spectrometer to the Centre for Agriculture and 
Medicine at Karaj. The equipment was used to measure uranium isotope 
enrichment levels.54  

North Korea

The Democratic People’s Republic of Korea (dprk) established its illicit 
nuclear procurement networks as far back as the 1970s, developing a 
system of using expatriates and agents traveling around the world to 
acquire the necessary items to support their nuclear programme. North 
Korea was also aided by its allies in Russia, China, and Pakistan in ob-
taining goods and services.

In the late 1980s, A. Q. Khan offered centrifuge technology to 
the North Koreans, with major shipments occurring in the late 1990s. 
Those shipments may have coincided with the provisions of the agreed 
framework which mandated the halting of any reprocessing activities.55  
In 1997, Khan may have also provided the North Koreans with the same 
shopping list that he did the Iranians in 1987. That list helped the North 
target willing companies and stay below the radar of foreign authorities. 
Between 1999 and 2000, Khan provided North Korean engineers with 
up to twenty P-1 centrifuges and technical advice on the operation of cen-
trifuges.56 Since the late 1990s North Korea has been working to develop 
its uranium enrichment programme. The North’s procurement agents 
used Khan’s list of nuclear suppliers to help them obtain related equip-
ment. For instance, the Japanese company Mitutoyo is known to have 
transferred goods to Scomi International, as part of an order from the 
Khan network, to Iran, Libya, and North Korea. Mitutoyo is a privately-
owned company that makes three-dimensional precision measuring ma-
chines.57 These machines can be used to help produce the rotors needed 
for a centrifuge-based uranium enrichment programme. In each case 
of transfer, Mitutoyo is known to have eluded export controls by falsely 
stating that overseas subsidiaries were the final destination.58  In the case 
of transfers to Iran, the company sold the machines to a locally based 



39Iranian trading company, Seian trading company, which is thought to be 
an Iranian front company to help Iran purchase equipment for its own 
nuclear programme.59 

Source: author research

For many years, agents of the dprk tapped into Japan’s North Korean 
population and industrial base to obtain the materials they need for its 
wmd programmes.60  In 1946, North Korean scientists living in Japan 
established an association in the Kanto area of Japan. Over the years, the 
association underwent several changes and in 1985 it merged with other 
organizations to form the Kyako or Korean Association of Science and 
Technology (kast). According to some media reports, kast is under the 
direct control of the external relations division of the Korean Workers 
Party in Pyongyang.61 The group is comprised of approximately 1,200 
members, some of whom work in fields such as physics and engineer-
ing, and have periodically visited North Korea.62  kast operates twelve 
branches all over Japan and manages a number of Japanese corpora-
tions. These include the Daiei Machinery Corporation (later renamed 
the Diastar Corporation) and the Shinei Shouji Corporation. Members 
work in a number of other research institutes, national universities, and 



40 corporations that could be helpful in wmd development.63  Illicit equip-
ment transfers have been traced back to those companies. For instance, 
in 1993, Daiei arranged for the export of measurement equipment to 
North Korea. In 1994 Japanese authorities discovered that a kast re-
lated company had transferred a jet mill machine – equipment used to 
grind materials finely - to North Korea.64  Another organization, the 
Kim Man-Yu Science Foundation, established with the objective of assist-
ing North Korean scientists in Japan, may have helped Korean scientists 
living in Japan both to obtain goods and nuclear know-how and then 
send it back to North Korea.65  The structure of the dprk procurement 
network is described above. 

North Korea established and operated a viable logistical system be-
tween itself and Japan to transport items home without raising suspi-
cions. Specifically, the North Korean ferry, Man Gyong Bong, that runs 
between North Korea and Japan was used to ship items home. According 
to news reports, before the Taepo-Dong-1’s first test launch in 1997, mis-
sile components were regularly exported from Japan to North Korea.66  
In 2003, the Tokyo Vacuum Corporation, a vacuum pump maker, and 
an export agent, Nakano Corp., transported vacuum pumps to North 
Korea via a Taipei company.67 According to press reports, the pumps 
could be used in uranium enrichment processes. However, there seems 
to be some confusion regarding their specific use.68 In another example, 
between August 2006 and August 2007, the Taipei company, Hua Yueh 
International, made as many as fourteen shipments of Japanese dual-
use components (including stainless steel pipes, computer software and 
computer numerical controlled machine tools) to North Korea. The com-
pany reportedly mislabeled the point of destination as ‘China.’69  

For decades, North and South Korea have held scientific and educa-
tional exchanges in the hope that they would engender better relations 
between the two countries. These exchanges also facilitated transfers of 
goods and assistance. For instance, the Korea Mining and Development 
Corporation (komid) assisted North Korea in its missile proliferation 
efforts.70  According to a bbc report in 2004, the Horkos Corp. in Fuku-
yama mislabeled tools that can be modified to produce centrifuge rotors 
and sent them to South Korea. Investigators suspect that the ultimate 
destination of the tools was North Korea.71  

North Korea procurement agents are also known to be targeting 
European companies to fulfill its requirements. For instance, in 2002, 
North Korean experts made an effort to procure 22 metres of 6061-T6-
grade aluminum pipes from the Optonic GmbH in Germany.72  North 
Korea also imported 2600 aluminum tubes from Russia.73 In addition 
to targeting European companies, North Korean diplomats may have re-



41cruited South Korean intellectuals living in Germany for clandestine pro-
curement activities. In October 2003, South Korean sociologist Chong 
Ty-yul was arrested for engaging in an organized anti-government and 
anti-democratic movement in Germany since the 1970s.74  

Network Commonalities

In each of these cases there are some common procurement practices. 
Each network started out affiliated with and organized by the state, but 
in some cases they are semi-autonomous in nature. In each case the 
network used embassies located in industrial centers around the world 
as bases for making purchases and shipping materials home. They also 
created fronts such as phony companies, education institutions, and non-
profit organizations to conceal procurement activities, and they estab-
lished offshore logistics and financial centers to move acquired technolo-
gies and pay for them. 

In some cases, procurement network substructures have emerged 
as semi-independent bodies that may function as third tier supplier net-
works depending on their intentions and motivations. These third tier 
networks include quasi- or non-governmental organizations, military 
organizations, state-owned companies, and nonprofit or religious or-
ganizations. Again, Khan may have been the most flagrant example, but 
other examples may include the irgc and bonyads in Iran or even kast 
in Japan. Each was set up by the state with specific purposes and given 
functions that required that they establish a procurement network struc-
ture, with a high level of autonomy. These entities could help other coun-
tries or other allies develop wmds if it was to their advantage to do so. In 
the case of the irgc for instance, if it seemed advantageous for them to 
provide wmd to a non-state actor _ a terrorist or military group in Iraq, 
Lebanon, or elsewhere _ to defeat Iran’s enemies, then this could be 
achieved with or without the knowledge of the head of state, given their 
somewhat autonomous nature, and control of wmd facilities. 

Companies such as Mitutoyo may also provide products to groups 
that it knows are aiding suspected proliferators, but in this case, it may 
be to increase company’s profits.

New Nuclear Suppliers?

As nations have developed their procurement efforts and perfected the 
methods of evading export controls, some have emerged as future nu-
clear suppliers. A case in point is the revelation that North Korean enti-



42 ties have contracted with Syrian officials to help Syria build a nuclear 
programme. Although the details are not well known, there is evidence 
that North Korean engineers were building a nuclear reactor similar to 
the twenty to twenty-five megawatt thermal reactor in Al-Kibar outside 
of the city of Al-Tibnah.75  To support its contract with the Syrians, North 
Korea employed one of its own procurement agents to travel abroad and 
purchase needed items. According to a recent Washington Post report, 
western intelligence has been tracking the activities of the North Korean 
company, Namchongang Trading Group (ncg). According to the Post’s 
report, NCG employees have traveled to several European countries such 
as Germany to purchase an array of items including electric timers, steel 
pipes, vacuum pumps, transformers, and aluminum pipes cut to precise 
dimensions. These items were purchased and shipped to ncg’s branch 
office in Beijing, then sent on to the Al-Kibar site. According to David 
Albright, ‘because it’s a branch office in China, ncg can buy equipment 
from suppliers throughout the world, even in Europe and possibly the 
United States, particularly if the companies have subsidiaries in China.’76  
China is a nuclear-armed state, meaning some export regulations are dif-
ferent. Additionally, as Albright indicates, if items were being purchased 
in China, but by a branch office in China, then it may not attract the 
attention of the authorities. Like North Korea, China has good relations 
with Syria. 

This is not a new phenomenon. During the cold war, states in the 
western and eastern blocs benefited from the technological develop-
ments of their allies. Now that it is confirmed that North Korean entities 
have been assisting Syria, it is distressing to think that other countries 
could also receive North Korean assistance. Iran has similarly offered to 
help its allies (or potential allies) with nuclear technologies, and some 
countries that are just looking to join an expanding nuclear market, such 
as Brazil and Argentina, may also be future illicit conduits. Perhaps even 
more disconcerting is the whole set of substructures such as the irgc, 
kast, and the myriad front companies, that could, given sufficient mo-
tivation (be it financial or political) act on their own to supply would be 
proliferators.

Challenges for Intelligence and Detection 

Given that we know what items are necessary to build nuclear pro-
grammes, and we know the common methods that networks use to ac-
quire these items, what can be done to curtail the development of future 
networks? The underlying remedy to chronic illicit nuclear transactions 



43is developing more transparency and greater control over the export of 
nuclear-related and dual-use materials. More intelligence collection, in-
formation sharing, and policing are needed. By monitoring information 
sources and focusing on the common elements found among procure-
ment networks, we can detect sales (and attempted sales) of relevant 
items. More export-related information is needed. As intelligence agen-
cies and other government agencies collect information about possible 
illicit transactions, regulatory bodies and police organizations need to be 
given this information to help them stop these transactions. More collec-
tion and analysis of industry information, business transactions, dubious 
business enquiries, and suspicious bid offers is needed. And more shar-
ing of information is needed between nations and international bodies 
such as the International Atomic Energy Agency (iaea). Within the 
iaea, the Trade and Technology Analysis unit (tta) is asking member 
states to provide information about enquiries for potential purchases of 
goods and services. tta hopes to get any information on communica-
tions to learn who is interested in purchases and what they are interested 
in acquiring. This information can help detect third party activity that 
can then be stopped. 

National agencies could also share information of suspicious foreign 
enquiries with industries who, in turn, could alert their constituents to 
illicit activities. More work needs to be done to make companies aware 
of illicit network activities, holding companies more responsible for en-
suring that their employees are not transferring nuclear related goods 
illicitly. David Albright called companies the first line of defense and 
perhaps the most important line of defense.77 Commercial entities need 
to be made more aware of the dangers of buyers attempting to buy their 
goods while concealing the end-use or purpose for the purchase.

Conclusion

As nations continue to develop nuclear programmes and established sup-
pliers look for ways to compete against others to increase profits, they 
will look for new methods to evade export controls and transfer goods 
under the radar. Clearly the most dangerous materials being trafficked 
today are those that are related to nuclear programmes. Although in 
the past the press had reported on illicit procurement activities, their 
significance was not realized until authorities acted to break up the Khan 
network.78  The proliferation activities of Pakistan, Iran, Iraq, and North 
Korea illustrate the problem faced today by the international community: 
procurement networks are staying ahead of export controls by altering 



44 their tactics, learning new and more evasive techniques and finding 
ways to exploit legitimate trade practices to acquire sensitive materials. 
While control regimes may have successfully slowed the first and second 
tier of proliferation networks, there is actually a third tier of networks - a 
‘substructure’ that is comprised of a variety of semi-autonomous groups 
that can service the demand size of today’s nuclear black market.79  

The challenge for intelligence agencies, and international and na-
tional regulatory bodies, is to continue to investigate questionable ac-
tivities and to find new tools to interdict any transactions which may 
result. Looking for indicators such as frequent buying missions to in-
dustrial countries, suspicious contacts and organizations operating out 
of embassies, scientific exchanges and other doubtful alliances among 
allied nations, and nationals living overseas shipping materials to their 
home country, investigators can identify and analyze the existence of 
new and existing procurement networks. This information then needs to 
be shared with industries and companies that produce sensitive items to 
make them more aware of illicit procurement efforts and thereby enable 
them to ward off illicit attempts to buy their products. These and other 
more innovative measures are needed to help enable the international 
community to stifle nuclear procurement activities, thereby slowing the 
spread of nuclear weapons. 
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51Kazakhstan’s ‘Nuclear Renaissance’

Togzhan Kassenova1

Growing energy demand world-wide coupled with concerns about cli-
mate change are pushing many governments to consider either intro-
ducing nuclear energy to their countries’ energy mix or increasing its 
existing share. A renewed interest in nuclear energy calls for a careful 
examination of the challenges and advantages of a ‘nuclear renaissance.’2  
While there are some universal pros and cons of building nuclear power 
plants and producing nuclear energy, there are also country- and region-
specific factors that have to be taken into consideration by each country 
deciding about a nuclear energy option. 

Kazakhstan provides an interesting case study of the global ‘nuclear 
renaissance’ since it is about to participate in it both domestically (by 
introducing indigenous nuclear energy to meet the country’s energy de-
mand) and internationally (by striving to be one of the key players on 
the international uranium, nuclear fuel, and power reactors market). 

This paper considers the pros and cons of Kazakhstan’s nuclear en-
ergy push. It presents all major aspects of the country’s nuclear plans for 
the future and makes an attempt to assess potential advantages and chal-
lenges associated with these plans. However, before considering Kaza-
khstan’s nuclear future, a glimpse into its nuclear past is necessary. This 
helps to highlight an already existing nuclear infrastructure and to put 
current nuclear plans into the context of Kazakhstan’s overall nuclear 
non-proliferation policy.

The Nuclear Past: The Soviet 
Nuclear Weapons Heritage

Kazakhstan could have become the fourth-largest nuclear power in the 
world if the country had decided to keep the nuclear weapons left on its 
territory when the Soviet Union crumbled. The nuclear inheritance was 
impressive: 1,410 strategic nuclear warheads, one of the world’s largest 
nuclear testing sites at Semipalatinsk, nuclear weapons facilities, heavy 
bombers, and strategic anti-missile defence system components.

 The decision to dispose of nuclear weapons was not an easy one to 
take or to implement. Complex political, economic, technical, and envi-
ronmental factors had to be carefully considered before proceeding with 
denuclearization. There were several important questions that had to be 
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52 addressed by Kazakhstan’s decision-makers. First of all, the young coun-
try had to ensure that its national security would not be undermined 
once it became nuclear-free. Even though it was clear that nuclear weap-
ons could not have any tactical purpose in any potential conflicts in the 
post-Soviet space and beyond its immediate borders, they did provide 
some sort of security leverage for Kazakhstan. Second, for a new state 
which was coming out of the Soviet collapse and undergoing a severe 
economic crisis, the question of where to find resources for an expensive 
process of dismantlement was not a trivial one. Third, for a country that  
had already suffered severely as a result of nuclear testing conducted on 
its territory, it was extremely important to avoid any technological dis-
asters connected with the denuclearization process. All the above being 
considered, Kazakhstan was treading carefully. 

Complex negotiations about security assurances from nuclear weap-
on states (to be extended to Kazakhstan in case of its denuclearization) 
and on financial assistance with dismantlement (mostly coming from 
the United States) have resulted in Kazakhstan’s decision to give up nu-
clear weapons and to join the Nuclear Non-Proliferation Treaty (npt) as 
a non-nuclear state in 1993.

Kazakhstan’s nuclear past is relevant to its nuclear future in several 
ways. First, being a part of the Soviet nuclear weapons programmeme 
meant that important components of a nuclear infrastructure have been 
put in place (nuclear facilities, a developed uranium mining industry, sci-
entific and technological expertise). Second, the enormous environmen-
tal and human consequences of nuclear testing led to extremely strong 
public and civil society opposition to anything nuclear. Third, the way 
the leadership dealt with the nuclear weapons on its territory (disman-
tling and removing them) in the early 1990s earned Kazakhstan strong 
non-proliferation credibility in the eyes of the international community. 
It has provided some leverage and a foundation for its burgeoning role 
as a key player in the peaceful development of nuclear energy. Finally, 
two of the factors above – existing nuclear infrastructure and a strong 
non-proliferation record – make Kazakhstan a potential candidate as a 
site for an international ‘fuel bank.’3  

Having acted on its nuclear past, Kazakhstan has now to deal with 
its nuclear future. Once again, it is crucial for the country to consider 
all factors and decide whether participation in the ‘nuclear renaissance’ 
will present more benefits or disadvantages. 



53The Nuclear Future: The Domestic
‘Nuclear Renaissance’

Kazakhstan’s nuclear past has been crucial to how the country’s popula-
tion sees its nuclear future. The first attempt by the government and the 
nuclear industry to push for indigenous nuclear energy was not success-
ful (a plan was drafted in 1998 and announced in 2002).4  Plans to build 
a new nuclear power plant at Lake Balkhash were met with vehement 
opposition from the public, environmental groups, and anti-nuclear 
groups. The major reasons for public distaste with anything nuclear 
were the environmental and health consequences of the Soviet nuclear 
testing programmeme at Semipalatinsk, where more than 450 nuclear 
tests were conducted, as well as memories of the disastrous Chernobyl 
tragedy (1986) and Three Mile Island accident (1972). In addition to all 
this, there was also strong lobbying from the coal industry. A decision 
was taken to build a coal-fueled power plant instead. 

Despite abundant energy resources, Kazakhstan imports electricity 
in the southern part of the country, as the country’s northern generating 
units are connected to a separate transmission grid (due to the unified 
Soviet grid). Initial proposals for developing nuclear energy suggested 
Lake Balkhash in the southern region as a site for a nuclear power plant 
partly due to these reasons. 

However, there has recently not only been a comeback of nuclear 
energy plans but also a clear signal from the government that it is de-
termined to proceed with building the first nuclear power plant in Ka-
zakhstan since independence. It is planned that the construction of the 
nuclear power plant on the shore of the Caspian Sea in Aktau will begin 
in 2012-2013 and that the plant will become operational in 2015-2016.5  
Existing infrastructure associated with the bn-350 reactor explains the 
choice of the site. The country’s only reactor, bn-350 (a fast breeder 
reactor), was built during the Soviet time and operated in Aktau (on the 
eastern shore of the Caspian Sea) from 1972 to 1999.

The new plant will have a capacity to generate 600 megawatts. It 
will host two, first-of-their-kind vber-300 reactor units.6  These me-
dium-size reactors will be built by a joint Russian-Kazakh enterprise, 
Atomnye Stantsii (Nuclear Power Plants), using a design similar to Rus-
sian naval reactors. The feasibility study for the new plant is scheduled 
to be completed in 2009. After an initial announcement in February 
2008 of the plans to build a nuclear power plant in Aktau, Kazakh presi-
dent Nazarbayev once again confirmed the government’s intentions in 
September 2008. He noted that it will not be possible ‘to rely on gas 



54 for long.’7 Since no feasibility study has been completed, the only avail-
able cost estimates were made for the proposed, but unrealized, nuclear 
power plant at Lake Balkhash. The cost at the time was estimated by 
Kazakh experts to be around two billion dollars.

The Kazakh government reasons that introduction of nuclear energy 
is absolutely necessary to meet a projected growth in electricity demand. 
Currently, about seventy per cent of Kazakhstan’s electricity is produced 
from coal, fourty per cent from hydroelectric, ten per cent from gas, and 
fifty per cent from oil. Nuclear energy is expected to free up natural gas 
resources for export.8  Proponents of nuclear energy (e.g., the head of 
Kazatomprom Moukhtar Dzhakishev) point out that introducing nuclear 
energy to the energy mix will also help to reduce carbon emissions.9  

It appears that the nuclear power plant in Aktau might be the first of 
many plants. The country’s National Nuclear Centre, which conducts re-
search on peaceful uses of nuclear energy, has proposed building twenty 
low-capacity nuclear plants (fifty to one-hundred megawatts each) to 
provide energy to small Kazakh towns. These are only tentative propos-
als with no firm plans. 

Participating in the Global ‘Nuclear Renaissance’

Kazakhstan’s nuclear ambitions are not limited to building nuclear 
power plants at home. Even more ambitious plans are associated with 
Kazakhstan’s growing role in the global nuclear market. The three ma-
jor dimensions of its participation are: mining and export of natural 
uranium; export of nuclear fuel; and building and export of small- and 
medium-size nuclear reactors. 

Kazakhstan’s nuclear plans are to be carried out by the state-owned 
company Kazatomprom, which has a monopoly on all uranium mining 
and nuclear-fuel related activities. Kazatomprom was established in 1997 
when Kazakhstan’s uranium industry was in a state of disarray. A com-
bination of factors, including the economic crisis in the aftermath of the 
Soviet collapse, disruption of all links between the former Soviet repub-
lics, Russia’s decision not to buy any natural uranium from Kazakhstan 
in the early 1990s, as well as restrictions on uranium imports to the us 
from the ussr introduced during the Soviet era, all contributed to the 
bankruptcy of the uranium mining and production enterprise. The new 
management team that arrived with the establishment of Kazatomprom 
was led by an entrepreneurial manager, Mukhtar Dzhakishev. Within 
a rather short span of time the uranium industry started its climb back 
from crisis, and Kazatomprom is now the fourth-largest uranium pro-



55ducing company in the world, according to the World Nuclear Associa-
tion (after Cameco,  Rio Tinto, and Areva).10  

Uranium Mining and Export

Currently Kazakhstan is the world’s third-largest uranium producer after 
Canada and Australia. At 1.5 million tonnes, it holds roughly nineteen 
per cent of the world’s uranium reserves.11  More than fifty per cent of 
Kazakh reserves are suitable for extraction by in-situ leaching (a cheaper 
and environmentally friendlier method relative to extracting uranium 
from open pits or deep shaft mines).12  

Kazatomprom is gradually expanding uranium production to 
new mines (e.g., the introduction of sixteen new mines in southern 
Kazakhstan).13  In 2007, the company produced 6,637 tonnes.14  In 2008, 
Kazatomprom plans to produce over nineteen tonnes of uranium, more 
than twelve-thousand tonnes in 2009, and then fifteen-thousand tonnes 
annually from 2010 onwards.15  If Kazatomprom’s plans are realized and 
if the market conditions remain favourable, according to the company’s 
own calculations, next year Kazakhstan will overtake its next strongest 
competitors – Canada and Australia – and become the world’s largest 
uranium producer. External analysts are slightly more moderate in their 
estimations and predict that Kazakhstan will be the world’s second-larg-
est uranium producer by 2011.16  Kazatomprom already announced that 
the country is gearing up to produce 18,700 tonnes of uranium annually 
by 2015 and twenty-seven thousand tonnes by 2025.17 

There has been a rapid expansion of foreign investment in the de-
velopment of uranium mines. Kazatomprom reached cooperation agree-
ments and set up a number of joint ventures with companies from Russia, 
Canada, France, China, and Japan. Cooperation with the international 
partners has especially intensified in the last couple of years. In most 
recent months, Kazatomprom reached a deal with the French multina-
tional company Areva that will result in the companies’ joint venture 
(jv) katco doubling uranium output to 4,000 tonnes per year until 
2039, to be sold by Areva.18  Areva holds fifty-one per cent of katco’s 
shares, while Kazatomptom owns forty-nine per cent. Its major uranium 
mine, Moinkum, is situated in southern Kazakhstan.19  

The Kazakh-Canadian jv Inkai (sixty per cent of shares – Cameco; 
forty per cent – Kazatomprom) is developing a mine of the same name, 
also in southern Kazakhstan. Having begun in 2008, commercial pro-
duction of uranium from the Inkai mine is expected to reach a capacity 
of two-thousand tonnes of uranium per year by 2010.20  The trilateral jv 



56 Zarechnoe was set up by Kazatomprom (49.33 per cent of shares), Rus-
sia’s Tekhsnabexport (49.33 per cent) Atomredmetzoloto (0.67 per cent), 
and Kyrgyzstan’s Kara-Baltiiskii Mining Combine (0.67 per cent). The 
jv is developing an eponymous mine that has 30,700 tonnes of uranium 
reserves.21  It is projected that jv Zarechnoye will reach an annual pro-
duction capacity of one-thousand tonnes of uranium by 2011. Another 
Kazakh-Russian jv, Akbastau, is expected to reach its capacity of three-
thousand tonnes of uranium per year by 2018 (Akbastau will develop the 
Budyonnovskoe field, which has 280,000 tonnes of uranium).22 

Nuclear Fuel Cycle/Export

Moving from exporting natural uranium and producing fuel pellets only, 
Kazakhstan is making strides to produce and export a finished prod-
uct – nuclear fuel. Exporting value-added nuclear fuel is considerably 
more economical and has an even more significant political and strategic 
value than export of raw materials. While a part of the Soviet Union, Ka-
zakhstan had some components of the nuclear fuel cycle on its territory. 
Currently, mining and milling of uranium into yellowcake (partially 
refined uranium ore) are carried out in Kazakhstan; the yellowcake is 
then transported to Russia for conversion into uranium hexafluoride gas 
(uf6) and uranium enrichment. The next stage of producing fuel pellets 
is also carried out in Kazakhstan while the final nuclear fuel product – 
fuel assemblies – is produced in Russia. 

In what Kazatomprom’s competitors refer to as ‘neat moves,’23  the 
company has been gradually finding international partners to establish 
almost all stages of the nuclear fuel cycle within the country. In 2007, 
Kazatomprom reached an agreement with Canada’s Cameco to estab-
lish the jv Ulba Conversion llp (Kazatomprom holds fifty-one per cent 
shares; Cameco – forty-nine per cent). The new joint venture will build 
a conversion plant on the site of the Ulba Metallurgical plant24 in eastern 
Kazakhstan that will produce up to twelve-thousand tonnes of uranium 
hexafluoride gas (uf6) per year, which is about seventeen per cent of 
the world’s conversion capacity.25 The feasibility study for the facility is 
expected to be completed in 2009.26 If this industrial project is set up, 
it could be a real breakthrough in the current commercial conversion 
capacity of the world: at this time, only Canada, China, France, Russia, 
the uk, and the us offer these services. 

The only stage of the nuclear fuel cycle that will continue to be car-
ried out abroad (in Russia) is uranium enrichment. Enrichment of ura-
nium for nuclear fuel production is considered to be sensitive because 



57the same technology can be used to enrich uranium for use in nuclear 
weapons. Even though all countries party to the npt have a legitimate 
right to the use of nuclear energy for peaceful purposes, various efforts 
are currently being undertaken to discourage states from pursuing in-
digenous enrichment facilities. As discussed below, several international 
initiatives are underway to offer countries with no enrichment technol-
ogy access to enriched products and nuclear fuel in order to dissuade 
them from developing an enrichment capability.

To provide for its enrichment needs, Kazatomprom formed a joint 
venture with Russia’s Tekhsnabexport in 2006. The Kazakh-Russian 
joint venture established on a parity basis will build a new enrichment 
facility in Angarsk, Russia, the site of an existing enrichment facility. By 
2013 the new plant will have a capacity of five million separative work 
units (swu)27  annually or about 757,863 kilograms of low-enriched ura-
nium.28  Sensitive uranium enrichment technology will not be available 
to Kazakhstan and will be a technological ‘black box’ for Kazatomprom, 
meaning it will not have access to technology per se but will, at the same 
time, benefit from enriching uranium at this facility, adding to the value 
of the country’s exports. Kazakhstan will have priority in buying swu 
from the Angarsk plant, while Russia will have priority access to six 
thousand tonnes of Kazakh natural uranium per year – enough to cover 
Russia’s current nuclear power plants plus two new planned reactors.29 

Kazakhstan already has fuel pellet production capabilities at the Ulba 
plant in Ust-Kamenogorsk but currently only produces fuel pellets for 
Soviet-design reactors. Kazatomprom has begun the process of getting 
certification for producing fuel pellets for the other type of reactors. 

The final stage of the nuclear fuel cycle – producing fuel assemblies 
out of fuel rods – will also be carried out in Kazakhstan in the near fu-
ture. Based on recent Kazatomprom agreements with France’s Areva, a 
fuel assembly plant will be built at the Ulba Metallurgical plant. The an-
nual capacity of the new facility will be 1,200 tonnes.  (The agreements 
were expected to be finalized in September 2008).30 

An extremely important development took place in October 2007 
when Kazatomprom paid $540 million to acquire ten per cent of West-
inghouse Electric from Japan’s Toshiba.31  Westinghouse is one of the 
world’s largest suppliers of nuclear power reactors. By acquiring a share 
in this nuclear technology company Kazakhstan gained direct access 
to the world’s nuclear energy market. In return, Toshiba received ac-
cess to Kazakh natural uranium. Kazatomprom now is not limited to 
Soviet-type reactor technologies but also has access to Western reactor 
technologies. Additional international agreements on cooperation in the 



58 nuclear field have been reached with Chinese, South Korean, and Japa-
nese companies.

The last two years clearly demonstrate that Kazakhstan’s Ka-
zatomprom is seeking to diversify its pool of partners and move away 
from having Russia as the only choice for nuclear-related projects. Rus-
sia now has to compete with other countries for access to Kazakhstan’s 
natural uranium and deals in the nuclear energy field. Nonetheless, Rus-
sia remains one of the key partners for Kazakhstan, critically important 
due to the enrichment facilities on which Kazakhstan relies. 

Nuclear Reactor Exports

Closely connected both to the plans to develop nuclear energy domesti-
cally and with asserting a more important role in the global nuclear 
energy market are plans to build and export nuclear reactors. As men-
tioned above, together with Russia, Kazakhstan plans to build two reac-
tor units for Kazakhstan’s first nuclear power plant at Aktau. The plans 
do not end there. 

After building a reactor for Kazakhstan’s domestic use, the Kazakh-
Russian enterprise is set to continue building this new type of medium-
sized reactor for export to third-party countries. It is expected that it will 
be in high demand since the world’s nuclear companies are currently 
offering reactors of high capacity (one-thousand megawatts and more), 
which are a good choice for countries with large energy demand and 
well-developed energy infrastructure. At the same time, there are nu-
merous developing countries that are not densely populated and have 
less-developed electricity networks that would be better served by small-
size reactors.32  

International Atomic Energy Agency (iaea) Director General Mo-
hamed El-Baradei has noted that most major vendors have failed to offer 
such reactors, which are believed to be more appropriate for countries 
new to nuclear energy. El-Baradei has mentioned that Jordan, Thailand, 
and Ghana are interested in reactors of one-hundred to four-hundred 
megawatt capacities.33 Kazakhstan believes that other Central Asian 
countries will also be interested in buying such new reactor technolo-
gies.34 These are proposed ideas with no firm plans made.
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(IUEC)/International ‘Fuel Bank’

Apart from purely commercial projects, Kazakhstan is participating in 
international nuclear initiatives of political significance. As noted earlier, 
many in the international community are currently thinking of ways to 
discourage countries from developing indigenous uranium enrichment 
capabilities due to nuclear proliferation concerns. There are several ma-
jor proposals that differ in specifics but that are similar in principle. 
Countries should be assured that even without having their own enrich-
ment capacities they will have access to the enrichment process and to 
nuclear fuel. 

In this respect, two initiatives deserve special attention as the most 
advanced in terms of being closer to implementation. The first is the 
establishment of the International Uranium Enrichment Center (iuec) 
in Angarsk, Russia. The iuec was founded by Russia (ninety per cent 
stake) and Kazakhstan (ten per cent stake). The initial share distribution 
has been changing, with Russia’s stake being reduced, as new countries 
become partners. Armenia joined as a third partner in February 2008, 
taking ten per cent of Russia’s share, and Ukraine is expected to join 
and take another ten per cent from Russia’s current share.35  The iuec is 
planned as an international enrichment facility under the iaea’s scru-
tiny. Russian authorities recently announced their expectation to obtain 
all required licenses for the iuec by the end of 2008.36  It is expected that 
the iuec will make use of Russia’s existing enrichment facilities in An-
garsk.37  Kazatomprom’s president Dzhakishev referred to his company’s 
participation in the iuec as ‘more political’ than commercial, based on 
Kazakhstan’s determination to support Russia’s initiative to internation-
alize sensitive parts of the fuel cycle.38 In this context, Kazakhstan can be 
seen not only as a commercial player on the nuclear energy market but 
also as a political one. 

The second initiative that recently received a boost and may be real-
ized is the Nuclear Threat Initiative (nti)/iaea international ‘fuel bank.’ 
Similar to Russia’s proposal for the iuec in Angarsk, a ‘fuel bank’ will 
ensure fuel supplies to countries that meet basic non-proliferation re-
quirements. A private non-governmental organization working to reduce 
nuclear threats world-wide, nti pledged fifty-million dollars towards 
establishing a ‘fuel bank’ contingent on other contributors providing a 
total of one-hundred million dollars in cash or in kind within two years 
(by September 2008).39  



60 As of August 2008, Norway had pledged five million dollars, the 
United States fifty-million dollars, and the United Arab Emirates ten-
million dollars.40 nti recently moved the original deadline of Septem-
ber 2008 for another year. There remains only fifteen million dollar in 
pledges to be made before nti will act on its own commitment, which 
will mean that the international ‘fuel bank’ idea will move beyond the 
discussion stage.

Laura Holgate, nti Vice-President for Russia/Newly Independent 
States programmemes, has suggested that Kazakhstan could become a 
site for such a ‘bank’ because of its nuclear infrastructure, strong non-
proliferation record, and large Muslim population, making Kazakhstan 
perhaps a more appealing host from the perspective of non-Western 
countries.41  

In addition to the two more advanced initiatives, a separate us-led 
initiative with a similar aim is the Global Nuclear Energy Partnership 
(gnep) proposed by President George W. Bush in 2006.42  Similar to the 
iuec and the nti/iaea fuel bank ideas, gnep is designed to find ways 
to prevent the spread of sensitive technologies. Countries with developed 
nuclear infrastructures will provide nuclear fuel cycle services (fresh 
fuel and spent fuel reprocessing) to nations who agree to use nuclear 
energy for power generation only.43 Among the twenty-one states that 
signed the gnep Statement of Principles accord are five nuclear powers 
(us, uk, China, France, Russia) and sixteen countries with developed 
nuclear fuel cycle infrastructure, among them Kazakhstan.  

Kazakhstan’s Nuclear Renaissance: Pros and Cons

What impact will Kazakhstan’s plans in the nuclear energy sphere have 
on non-proliferation and export control? This is the question that has to 
be carefully considered by Kazakh decision-makers before the country 
takes a leap into a ‘nuclear renaissance.’ Careful consideration has to be 
given to all potential negative impacts of increasing uranium mining and 
export, developing nuclear energy at home, nuclear fuel production and 
export, and construction and export of nuclear reactors.  

There are two levels of potential challenges associated with the above. 
At one level, we should consider the immediate and direct proliferation 
and export control risks and threats of each specific activity. At another 
level, the broader context of the regional security environment should 
be taken into account.

Uranium mining and associated waste entail only a limited prolifera-
tion risk. Natural uranium or waste accumulated as a result of uranium 



61mining cannot be used in a nuclear weapon. It is possible, though, to use 
both natural uranium and radioactive waste in an unsophisticated radio-
logical dispersal device (‘dirty bomb’). Since the material is only weakly 
radioactive, such a device would pose little or no harm to human health 
but there could be psychological reactions to its detonation. This leads to 
the conclusion that plans to increase uranium production in Kazakhstan 
do not significantly increase associated proliferation risks; however, a 
limited potential threat exists that would-be terrorists or entrepreneurial 
elements in search of financial gain might be interested in both natural 
uranium and radioactive waste.

Developing nuclear energy at home by building a nuclear power 
plant in Aktau, and plans to produce nuclear fuel for domestic consump-
tion and export abroad should also be analyzed from the point of view of 
non-proliferation. Experts acknowledge that a proliferation risk comes 
from nuclear fuel cycle technologies and not from the reactors them-
selves.44 The reactors and related sites, however, pose a nuclear terror-
ism risk: an attack or sabotage of such a facility by a terrorist or militant 
group. The sensitive part of nuclear fuel cycle technologies involves ura-
nium enrichment during the process of fuel production and plutonium 
reprocessing from spent nuclear fuel (after the fuel was used in a nuclear 
reactor). 

As noted, uranium enrichment technologies for peaceful nuclear en-
ergy are sensitive because they can also be used to produce highly en-
riched uranium (heu) suitable for nuclear weapons. Spent fuel presents 
a proliferation risk because plutonium that might be recovered from it 
during reprocessing can be used in a nuclear weapon. us nuclear non-
proliferation expert Charles Ferguson points out that as long as nuclear 
energy programmemes ‘remain peaceful, do not produce weapon-usable 
highly enriched uranium and do not separate or reprocess plutonium 
from spent fuel, there is little cause for concern that these programme-
mes could provide nuclear-explosive material for terrorists.’45 

 As of now, Kazakhstan has not announced any plans to introduce 
enrichment facilities within the country (with all the enrichment being 
carried out in Russia). At the same time, states do have a right to per-
form research and development and to use peaceful nuclear energy in 
accordance with Article IV of the npt. Kazakhstan is mentioned among 
countries which noted that while enrichment technology is not some-
thing they need today, they will not give up on their rights to peaceful 
nuclear energy.46 With respect to the issue of reprocessing spent fuel, at 
this point there are no reasons to assume that Kazakhstan would attempt 
to reprocess spent fuel with an aim of obtaining plutonium for a state-
run weapons programmeme. 
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cision not to introduce enrichment technologies domestically indicates 
that the Kazakh government is not considering any nuclear weapons-
related programmeme. It would be safe to assume that its nuclear energy 
and nuclear fuel production plans are clearly led by economic interests 
and energy supply calculations. This contrasts with, for example, Iran, 
a country whose peaceful nuclear energy plans are doubted by the inter-
national community due to the seemingly unpractical choice of pursuing 
enrichment at home when it is not economically viable. In this respect, 
particular risks associated with enrichment technology are minimized 
in Kazakhstan’s case because it outsources its enrichment needs, cur-
rently to Russia, and possibly in the future, to other countries with well-
developed nuclear infrastructures. 

The spent fuel issue, however, is trickier. Even though there is reason 
to be confident that the Kazakh government would not attempt to use 
spent fuel for any weapons-related needs due to Kazakhstan’s laudable 
non-proliferation record and voluntary denuclearization, there is a lack 
of clarity concerning what will happen with spent fuel in future. Cur-
rently there are no firm plans concerning spent fuel that will be gener-
ated by domestic nuclear power plants. Kazakhstan already has approxi-
mately 300 tonnes of spent fuel accumulated by the bn-350 fast breeder 
reactor at Aktau. After the reactor was decommissioned, its spent fuel 
was put in special casks and placed in temporary storage at the reactor 
site. It is planned that by 2009-2011 it will be moved to the Baikal-1 site, 
the former nuclear testing polygon of Semipalatinsk. There is already a 
storage facility for encapsulated radiation sources at the site, and plans 
call for the construction of a long-term spent fuel storage facility for the 
bn-350 fuel. Baikal-1 is under the auspices of the Nuclear Energy Institute 
of Kazakhstan’s National Nuclear Centre (nnc). nnc officials indicate 
that by the time spent fuel from new nuclear reactors has accumulated, 
the problem of long-term storage of spent fuel and radioactive materials 
will be solved. Whether the spent fuel will remain in Kazakhstan or be 
sent back to Russia will depend on the type of nuclear reactors to be 
constructed (i.e. whether they are of Russian or foreign design).

Nuclear terrorism is a risk connected with any nuclear facility, and 
this risk applies to nuclear power plants and spent fuel pools or other 
sites of storage for radioactive waste. The safety of nuclear power plants 
is also a serious issue; there is a common concern that threat assessments 
about reactor safety might not always be adequately comprehensive. An-
other problem is that attempts to increase physical protection through 
redundancy (by introducing more guards, for example) can add to pro-
liferation risks, as it means there are more ‘insiders’ at such a site. It is 



63harder to assess and monitor personnel reliability with more individuals 
involved.47 

It is notable that Kazakh authorities realize that it is necessary to 
ensure strict supervision of nuclear energy development. It was recently 
announced by the Kazakh Prime Minister Karim Massimov that a spe-
cial state agency for nuclear energy supervision will be established. The 
Kazakh Energy and Mineral Resources Minister Sauat Mynbayev also 
noted that creating an independent nuclear commission is in line with 
the iaea qualification requirements for nuclear energy development.48 

Kazakhstan’s International Non-Proliferation 
Commitments and National Export Control Legislation

Kazakhstan joined the npt as a non-nuclear state in 1993. The country 
has been a party to the Nuclear Suppliers Group (nsg) since 2002. The 
nsg is an ad hoc arrangement of forty-five nations aiming to ensure 
that the nuclear trade for peaceful purposes does not contribute to the 
proliferation of nuclear weapons or other nuclear explosive devices. All 
member states adhere to nsg guidelines covering transfers of nuclear 
items, such as ‘nuclear material, nuclear reactors and equipment, non-
nuclear material for reactors, plant and equipment for the reprocessing, 
enrichment and conversion of nuclear material and for fuel fabrication 
and heavy water production, and associated technologies,’49 as well as 
transfers of nuclear-related dual-use equipment, materials, and technolo-
gy.50 

The country signed a safeguards agreement with the iaea in 1994, 
as well as the iaea’s Additional Protocol in 2004. Adherence to the 
Additional Protocol subjects all of Kazakhstan’s nuclear facilities to strin-
gent iaea oversight, including comprehensive declarations, reporting, 
and site-access obligations. Kazakhstan is at the forefront of material 
protection, control and accounting (mpc&a) monitoring of the Central 
Asian states (with the most dramatic improvements being made at Ka-
zatomprom’s Ulba plant).

On a regional level, Kazakhstan is a signatory of a treaty establishing 
a nuclear-weapon-free zone in Central Asia (canwfz). The treaty was 
signed in 2006 by Kazakhstan and its four Central Asian neighbours 
(Kyrgyzstan, Tajikistan, Turkmenistan, and Uzbekistan). The treaty 
prohibits Kazakhstan from possessing or attempting to possess nuclear 
weapons and from assisting or encouraging other nations to acquire 
them. Together with the npt, nsg, and iaea obligations, the canwfz 
treaty adds an additional layer of responsibility on Kazakhstan to ensure 



64 that it does not contribute to proliferation. The country’s enthusiasm and 
support for the above agreements and for the Central Asian Nuclear-
Weapon-Free Zone clearly indicate that it is extremely unlikely that Ka-
zakhstan will use its know-how to pursue nuclear weapons or to help 
other countries to develop them.

It is quite safe to assume that Kazakhstan will not intentionally con-
tribute to proliferation of nuclear technologies and materials. The coun-
try’s record in adherence to non-proliferation standards and values is ex-
emplary. However, a potential threat lies in unintentional proliferation 
risks associated with the country’s activities in the nuclear field. In this 
respect, national export control, legislative regulations, and all of the ‘on 
the ground’ procedures related to the use of nuclear energy and nuclear 
exports become of paramount importance. 

The major components of governmental control in the nuclear ex-
port area consist of three elements: accounting, export and import con-
trols, and physical protection.51  The accounting system is implemented 
on two levels: at the regulatory level through the Kazakhstan Atomic 
Energy Committee (kaec), the country’s key regulating authority in 
the nuclear field; and at the operational level of facilities. kaec col-
lects reports from the facilities and prepares reports for the iaea; keeps 
supporting documentation; maintains a database of related exports and 
imports; and maintains a database of nuclear material inventories. Indi-
vidual facilities register and process information from key measurement 
points and maintain a database of nuclear material accounting.52  As 
mentioned previously, all of Kazakhstan’s nuclear facilities are under 
iaea safeguards and are subject to iaea inspections.

Export controls are carried out in accordance with the Law on Ex-
port Control. The law was first adopted in 1996, but it was later amended 
and re-adopted in 2007. It lists nuclear and special non-nuclear materi-
als, related equipment, technologies, dual-use technologies, and related 
services as items falling under export control regulations. All the above 
items require licenses for export and import. The law includes a so-
called ‘catch-all’ provision which prohibits export-import operations 
involving any products or services that might contribute to wmd and 
wmd delivery systems production. The law obliges exporters to apply 
for a license for products or services (even if they are not listed among 
controlled items requiring a license) in those cases when they were in-
formed by export control authorities that such products or services might 
be used for wmd or wmd delivery systems production or if the export-
ers themselves suspect this might be the case.53  Since 2000, Kazakhstan 
has maintained export control lists based on the eu model lists.54  The 



65licenses are issued by the Ministry of Industry and Trade. A special State 
Commission on Export Control was established in 2000.

Among important provisions of the Law on Use of Nuclear Energy 
(adopted in 1997, amended in 2004) are articles on accounting and con-
trol of nuclear material, and on export and import of nuclear energy 
related products and services in accordance with national legislation and 
international treaty obligations. The law also explicitly and categorically 
prohibits any activities on the territory of the country which involve us-
ing nuclear energy for purposes of developing, producing, testing, stor-
ing, or proliferation of weapons of mass destruction.55  

There are also additional governmental decrees on export control in 
general and on uranium exports in particular. The export control rules 
and regulations are enforced by the Criminal Code (2003). Article 243 
of the Criminal Code provides that illegal export of technologies, infor-
mation, or services that can contribute to wmd and wmd delivery sys-
tems production are to be punished with a fine or by a prison sentence of 
three to seven years.56 The Customs Code regulates customs control with 
a special emphasis being placed on detection of unauthorized transfer of 
radioactive, nuclear and other sensitive materials.

It is clear that Kazakhstan’s government aims to further improve ex-
port controls and invest in developing the export control system. Howev-
er, even officials admit that there is a wide array of problems connected 
with insufficient funding of export control programmemes including 
a lack of qualified specialists, a lack of specialized equipment for cus-
toms and border authorities, and a need to strengthen law enforcement 
mechanisms.57  

Political and Regional Factors

Corruption remains a serious problem for Kazakhstan as a factor that 
undermines the rule of law. Despite the fact that there is no evidence 
that the Kazakh nuclear industry is corrupt, the threat remains that cor-
rupt officials could undermine the country’s non-proliferation policies 
by making lucrative side deals with unreliable business entities. Ka-
zatomprom’s monopoly on uranium and nuclear fuel exports minimizes 
such threats since any wrongdoing could be traced through the country’s 
export control system, through the requirements for obtaining licenses 
for export, and through the Nuclear Suppliers Group obligations. And, 
if corrupt officials or criminal groups wanted to smuggle nuclear mate-
rial out of the country, they would need a whole chain of other corrupt 
individuals to ease the process.
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of regime collapse both in Kazakhstan and in the neighbouring repub-
lics which could contribute to instability within Kazakhstan – also rep-
resents an inherent risk. The major threat is that nuclear safeguards and 
export control could be undermined during a socio-economic or politi-
cal crisis. 

If the issue of Kazakhstan’s ‘nuclear renaissance’ is considered in 
the context of the regional security environment, the potential chal-
lenges become even more profound. Kazakhstan’s geopolitical position 
is unfavourable. The country is situated in an unstable region, border-
ing the weak countries of Central Asia and a war-torn Afghanistan. The 
established drug-trafficking routes from Afghanistan via Central Asia 
and onwards to Europe and beyond could potentially be used for smug-
gling radioactive material. As highlighted before, natural uranium and 
associated radioactive waste pose a limited immediate proliferation risk. 
However, such material can be appealing to potential terrorists willing to 
construct a crude ‘dirty bomb,’ the use of which could cause significant 
public panic. 

Environmental and Public Health Issues

Environmental and public health concerns were the main reason that  
initial plans for building a nuclear power plant in Kazakhstan were 
shelved. Due to the tragic legacy of nuclear testing at Semipalatinsk and 
the nuclear power plant accident in Chernobyl, Kazakhstan’s population 
was extremely averse to the government’s idea of developing nuclear en-
ergy. The anti-nuclear civil society movement and environmental groups 
got the upper hand in the initial debate on whether to build a nuclear 
plant at Lake Balkhash. 

However, as several years have passed and memories of the Cherno-
byl and Soviet testing faded, the government renewed its push for domes-
tic nuclear energy. This time around the opposition from civil society, 
although present, has not been sufficient to reverse nuclear plans. And 
it is clear that the government has made a firm decision to proceed.

There are three distinct environmental and public health issues that 
should be considered. First of all, the environmental impact of nuclear 
plant construction and operation: while it is correctly noted that nuclear 
energy is a significantly ‘cleaner’ source of energy compared to tradi-
tional energy sources, the environmental impact of the nuclear power 
plant construction should be integrated into calculations of the overall 
environmental impact. Greenhouse gas emissions can be reduced if less 



67fossil fuels are used in power generation. However, environmental grops 
argue that greater environmental benefit will result from investing in 
energy efficiency and renewable generation rather than the construc-
tion of nuclear reactors.58 

The second source of concern relates to radioactive waste and the 
management of spent fuel. Kazakhstan has already accumulated im-
mense amounts of radioactive waste from Soviet-era uranium produc-
tion (in 2001 Kazatomprom’s Dzhakishev noted that 223 million tonnes 
of radioactive waste associated with Soviet-period uranium mining were 
already present on the territory of Kazakhstan).59 The current increase 
in uranium mining will no doubt put additional pressure on the gov-
ernment and Kazatomprom to find an efficient method of dealing with 
uranium waste.60 In 2001, Kazatomprom developed a scheme where 
revenue generated from importing foreign radioactive waste would be 
used to fund the disposal of Kazakh waste.61 The country’s environmen-
tal groups and the public severely opposed the proposal, and it never 
went ahead. After joining the Central Asian nuclear-weapon-free zone, 
Kazakhstan committed itself to not importing foreign radioactive waste. 
This means that the country has to find independent ways of dealing 
with its own radioactive waste. 

Spent nuclear fuel also represents an environmental and public 
health concern. Once the uranium pellets in nuclear fuel assemblies are 
no longer efficient for producing electricity, they are removed from the 
reactor and have to be stored or disposed of. Spent fuel contains high-
ly radioactive elements with some elements remaining radioactive for 
years, and some for millions of years. Scientists agree that the best way 
to dispose of spent fuel is to bury it underground. There is not a single 
underground depository for spent fuel disposal in the world (the United 
States plans to build a repository at Yucca Mountain). The above ground 
spent fuel depositories are considered to be safe for temporary storage 
only but not suitable for the tens of thousands of years during which the 
waste is hazardous.62 Kazakhstan does not even have an above ground 
repository for permanent storage yet.

Kazakhstan is a state party to the Joint Convention on the Safety of 
Spent Fuel Management and on the Safety of Radioactive Waste Manage-
ment. The Convention is aimed at achieving and maintaining a high 
level of safety in spent fuel and radioactive waste management.



68 Nuclear Energy in Kazakhstan’s Economy and
Energy Security

An entry into a global nuclear fuel market has obvious benefits for Ka-
zakhstan’s push into high technologies sectors. The uranium field is al-
ready one of the Kazakhstan’s most competitive industries. Increased 
uranium exports can reduce Kazakhstan’s dependence on oil as a major 
export commodity. Advancement in nuclear fuel production can have a 
positive spin-off effect on related industries and scientific and techno-
logical development. Moving away from exporting natural uranium to 
more advanced nuclear fuel exports will be of an even greater financial 
value. 

Proponents of nuclear energy in Kazakhstan point out that the diver-
sification of energy sources will ensure sustainable economic develop-
ment and will strengthen the country’s energy security. Abundant urani-
um resources are seen as one of the key reasons that Kazakhstan should 
proceed with introducing nuclear power to its energy mix. According to 
calculations cited in a Ministry of Energy and Mineral Resources report, 
uranium resources can make up for forty-six per cent of the energy mix 
(as fuel), with coal for thirty-four per cent, oil less than nine per cent, 
natural gas about six per cent, and bitumen about four per cent.63  

At the same time, it should be noted that Kazakhstan’s electricity grid 
of over twenty-five thousand kilometres of power lines suffers signifi-
cant losses during transmission and distribution (approximately twelve 
per cent of it is wasted) and losses in generated heat range between sev-
enteen to thirty per cent due to inefficiency (e.g. due to insufficient insu-
lation of heat pipelines).64  Robust energy efficiency and energy-saving 
policies can make a significant difference to energy needs and reduce the 
justification for introducing nuclear power into the energy mix. 

More importantly, nuclear energy, if considered, should be seen as 
a part of the solution, not the only one. There is significant potential 
in alternative energy sources. It is estimated that wind energy poten-
tial is approximately 1.8 trillion kWh per year and solar energy has a 
potential of 2.5 billion kWh per year. An additional thirty-five billion 
kWh of power and forty-four million Gcal of heat can be produced from 
biogas and biofuel (from biomass residues). Currently alternative energy 
sources account for only 0.02 per cent of the total consumption in Kaza-
khstan.65 The country’s hydroelectric potential is also currently underuti-
lized: the estimated potential ranges from 27 to 170 billion kWh per year 
(currently hydropower provides ten to fourteen per cent of electricity 
consumed).66 



69Conclusion 

Kazakhstan’s ‘nuclear renaissance’ seems to be a mixed blessing. On the 
one hand, there are benefits of the country’s nuclear energy ambitions. 
On the other, there are a number of questions that raise concern and, at 
a minimum, require careful consideration on the part of Kazakh deci-
sion-makers and its nuclear industry prior to full-scale implementation 
of nuclear plans.

The positive impact of Kazakhstan’s plans in the nuclear field can 
be summed up as the following. Extraordinary uranium resources can 
be put to good use for the nation’s benefit. Uranium and nuclear fuel 
exports can be a strong economic force. By adopting, developing and 
employing the latest technologies, the nuclear industry will be driving 
scientific and industrial growth. Introduction of nuclear energy can pro-
vide a welcome additional component to the country’s energy mix and 
help meet growing energy demands. More importantly, the strong posi-
tion of Kazakhstan on the commercial nuclear fuel market and partici-
pation in multilateral nuclear fuel provision schemes (‘fuel bank’ ideas) 
will strengthen the country’s political and strategic role in the region 
and the world at large.

At the same time, the following issues should be a matter of concern. 
First, there are certain proliferation risks connected with the nuclear 
fuel cycle. In Kazakhstan’s case, one of the unanswered questions is the 
future of spent fuel. Second, environmental concerns are not unfounded 
and need to be integrated into overall nuclear policy-making. Third, the 
regional geopolitical situation in Central Asia creates a far from perfect 
environment for developing nuclear energy and dealing with prolifera-
tion-sensitive matters. Importantly, no feasibility has yet been completed 
on the nuclear power plant in Aktau. Until a comprehensive analysis is 
made, the economic feasibility of the Aktau nuclear energy plant will 
continue to be doubted. And finally, it appears that stronger policies at 
least be designed for energy efficiency and energy-saving before or cou-
pled with plans to proceed with the development of nuclear power. 

Kazakhstan’s laudable non-proliferation standing and voluntary de-
nuclearization give the country a lot of credibility, and the country’s 
peaceful nuclear energy intentions are not doubted by the international 
community. However, Kazakhstan bears responsibility not only for its 
own policy choices but also for ensuring that in no indirect way does it 
contribute to proliferation of sensitive material or technologies. In this 
respect, a serious obligation is to make sure that ambitious plans in the 
uranium and nuclear fuel field will not undermine the non-proliferation 



70 regime. Expansion of the nuclear sector will require additional resourc-
es to ensure this obligation is met. Domestically, both the government 
and the nuclear industry owe it to the population that the advertised 
benefits of nuclear energy, growing uranium exports, and expansion 
of nuclear fuel cycle services indeed outweigh potential environmental, 
public health, and proliferation risks.  Before Kazakhstan makes a leap 
into the nuclear future, it should carefully consider whether it is ready 
for it. 
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75Japan’s Nuclear Option: A Debate Revisted

Yuki Tatsumi

In the last several years, there has been a renewed interest in how Japan 
is thinking about its nuclear option. In particular, the interest was fueled 
by the reported statements by senior Japanese politicians that seemed 
to suggest that Japan, in the face of North Korea becoming a de facto 
nuclear power, should revisit its postwar non-nuclear principle. Some 
observers outside Japan have even made comments that suggest Japan 
should reconsider its non-nuclear policy.1     

However, hastening to conclude that Japan is on the path to abandon 
its decades-long non-nuclear policy overlooks the political, emotional, 
and other complexities that remain in Japan before the government in 
Tokyo can seriously entertain the option of becoming a nuclear-armed 
state. It is important, therefore, that any discussion regarding Japan’s 
nuclear option carefully examines the principles of its postwar security 
policy, the trend in public opinion; threat perception by the Japanese 
people; perception of the credibility of the us-Japan alliance; and Ja-
pan’s national image held by the Japanese public. This article attempts 
to shed some light on the recent developments in Japan that surround 
the debate over Japan’s nuclear option. The article first examines Japan’s 
postwar security policy principles and the role that Japan’s non-nuclear 
policy has played up to the present. Secondly, it focuses on the evolving 
debate over Japan’s nuclear option since the 1990s. The article then dis-
cusses the key variables that could affect Japan’s future decision toward 
its nuclear option.    

 The Role of a Non-Nuclear Policy in Japan’s National 
Security Policy during the Cold War 

Since its defeat in 1945, Japan’s national strategy has been anchored in 
the ‘Yoshida Doctrine.’ This doctrine was significantly shaped by the 
postwar condition of Japan in 1945 which included an American oc-
cupation until 1951, economic destitution, and public distrust of Japan’s 
military. Named after Prime Minister Shigeru Yoshida, who led Japan 
between May 1946 to May 1947, and again from October 1948 through 
December 1954, the doctrine emphasized non-military means of ensur-
ing Japan’s safety. While Japan rearmed after the United States strongly 
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76 demanded it to do so in the wake of the Korean War, it chose to arm itself 
only with the capability that was minimally required to maintain public 
order and defend its borders from external aggression until us forces 
could come to its aid.2   

Based on the Yoshida Doctrine, Japan’s national security policy rest-
ed on three core principles: the minimal role of its military power, reli-
ance on the bilateral alliance with the United States for its security, and 
efforts to achieve its security through other means of national power.  

Having experienced a military defeat that was blamed on an abuse 
of power by a select number of military leaders, little (or no) use of 
military power in the conduct of national policy was considered desir-
able. This is most clearly seen in Article 9 of the Japanese constitution 
which prohibits Japan from possessing armed forces. Constitutionally 
speaking, the Japan Self-Defence Forces (jsdf), while treated as armed 
forces abroad, is not considered a military. Unlike a regular military, its 
personnel do not have the status of soldiers or military officers. Rather, 
they are considered to be civil servants, like diplomats, policemen, and 
other government employees and their role has been more akin to the 
National Guard in the United States.

Denying itself armed forces, Japan looked to the outside world for the 
source of its security. Initially, it expected the United Nations to provide 
the foundation for peace and security in the post-World War II world. 
When it became clear that this expectation would not be met because of 
the outbreak of the cold war, Japan turned to the United States to ensure 
its national security. It benefited the United States in two ways to enter 
into an arrangement under which it provided Japan security in exchange 
for allowing a large us force presence to be maintained on its soil: 1) it 
prevented Japan from reemerging as a military power; and 2) it allowed 
the United States to position its forces in proximity of the communist 
People’s Republic of China and the Soviet Union.    

The original Security Treaty between Japan and the United States of 
America, signed in 1951, makes clear Japan’s expectations of the United 
States. The treaty stated that a disarmed Japan could request that the Un-
tied States station some of its forces in Japan in order to protect it from 
external aggression. The original treaty also allowed the United States to 
use its military stationed in Japan to maintain peace and stability in the 
Far East, as well as to respond to attempts to disrupt Japan’s domestic 
order.3 Even after Japan signed the Treaty of Mutual Cooperation and 
Security with the United States in 1960, Japan’s military role in the alli-
ance continued to be limited to the national defence.4    

Where does Japan’s nuclear policy fit in this picture? Japan’s deci-
sion to adopt a non-nuclear policy is not only a reflection of its overall 



77approach to national security. It is also a part of Japan’s postwar identity 
as a peace state (heiwa kokka).5 Japan’s experiences of Hiroshima and 
Nagasaki in August 1945 provide an important emotional foundation 
for Japan’s non-nuclear posture. When the Japanese fishing boat Daigo 
Fukuryu Maru was exposed to the hydrogen bomb test conducted by the 
United States in the Bikini Atoll in 1954, the national sentiment towards 
the non-nuclear option was strengthened.6        

Through a series of policy and legislative decisions as well as a com-
mitment to international treaty obligation made from the 1950s through 
the 1970s, the Japanese government created a framework in which its 
decision of not acquiring nuclear weapons was safeguarded. With the 
1955 Nuclear Power Basic Law (Genshi-ryoku Kihon-ho), the Japanese 
government first declared its intention to use nuclear energy only for 
‘peaceful purposes.’7  In 1967, the Japanese Diet adopted the ‘Three Non-
Nuclear Principles,’ which declared that Japan would not produce, pos-
sess, or allow the introduction of nuclear weapons onto Japanese soil. In 
1968, Prime Minister Eisaku Sato declared the ‘Four Nuclear Policies’ in 
his address to the Diet, which included:

(1) promotion of the peaceful use of nuclear energy; 
(2) efforts in global nuclear disarmament; 
(3) reliance on us extended deterrence; and 
(4) support for the Three Non-Nuclear Principles.8   

Together, these laws, the Diet resolution and the declaratory policy 
formed the paradigm in which Japan can only use nuclear power for 
peaceful purposes.

Furthermore, Japan’s commitment to a non-nuclear policy was also  
demonstrated by its signing of a series of international treaties and agree-
ments that support nuclear non-proliferation. Japan was one of the first 
states to become a member of the International Atomic Energy Agency 
(iaea), which was established in 1957; this resulted in regular iaea 
inspections of its nuclear power plants and reprocessing facilities. Its 
commitment to the peaceful use of nuclear power was also reaffirmed 
when Japan signed the Agreement between Japan and the United States 
regarding the Non-Military Use of Nuclear Power in February 1968.9  
Finally, its ratification of the Nuclear Non-Proliferation Treaty (npt) in 
1976 (Japan signed the treaty in 1970) solidified Japan’s non-nuclear 
posture. Since then, nuclear disarmament has been one of the key ele-
ments of Japanese foreign policy.10  

While upholding its commitment to non-nuclear posture, however, 
the Japanese government did not completely rule out the development 



78 and possession of nuclear weapons as an option, either. For instance, the 
Japanese government argued in 1978 that the Japanese constitution did 
not prohibit the possession of nuclear weapons so long as it is considered 
what is ‘minimally necessary’ to defend Japan. The Japanese govern-
ment reiterated this argument again in 1982.11  Furthermore, during the 
1960s and 1970s, Japanese leaders have made this quite clear to their 
American counterparts on various occasions. Shortly after China con-
ducted its first nuclear test in 1964, Prime Minister Eisaku Sato told us 
President Lyndon Johnson that if China becomes a nuclear power, Japan 
should also consider acquiring nuclear weapons.12   	

It should be noted that Sato was one of few political leaders in Japan 
who seriously explored Japan’s nuclear option. While he advocated the 
Four Nuclear Policies while serving as the prime minister, he also as-
signed the Study Group of Democracy—a non-profit organization that 
was closely connected with the Cabinet Intelligence and Research Office 
(ciro)—to conduct the research entitled ‘Basic Study on Japan’s Nuclear 
Policy’ (Nihon no Kaku Seisaku ni kansuru Kiso-teki Kenkyu). Conducted be-
tween 1968-1970, the study produced two reports—one on Japan’s tech-
nological and financial capacity to produce nuclear weapons (completed 
in September 1968) and the other on the policy implications should the 
Japanese government decide to acquire nuclear capability (completed in 
January 1970).13  

After carefully assessing Japan’s technological capacity to produce 
nuclear weapons (including Japan’s capability in developing launch ve-
hicles at that time), the September 1968 Study Group report concluded 
that:

(1) it is feasible for Japan to acquire a capacity to produce a very 
limited number of nuclear weapons from a purely technological 
standpoint; 
(2) however, given anticipated strong opposition from the public, 
the restriction in reprocessing the plutonium based on iaea regula-
tions that Japan was already subject to, the restrictions in financial 
and other resources, and the challenges for Japan to develop other 
technologies required to develop nuclear forces (i.e. precision guid-
ance system), it will be extremely difficult for Japan to develop the 
capability to acquire nuclear force.14   

The January 1970 Study Group Report examined the challenges Japan 
was expected to face if it should choose to acquire an independent nu-
clear capability. Analyzing several external factors including the trajec-
tory of Chinese nuclear forces, the choice made by France to maintain a 



79limited nuclear capability, and the vulnerability of Japan to devastating 
nuclear weapon attacks (i.e. concentration of its population and criti-
cal industries in a limited number of urbanareas), the report concluded 
that:

(1) Japan has to be mindful that, with only a limited nuclear weapon 
capability, it may face retaliatory nuclear attacks, to which it remains 
highly vulnerable. 
(2) Japan’s decision to become a nuclear weapon state can provoke 
serious suspicion not only in China but also in the United States 
and its West European allies of Japan’s intentions, which can lead to 
Japan’s international isolation.
(3) Therefore, becoming a nuclear weapon state will not improve 
Japan’s national security. Although acquiring nuclear forces can 
heighten the national sense of pride in a short-term, it will harm 
Japan’s place in the international community in the end.15    

During the cold war period, therefore, the Japanese government institu-
tionalized a non-nuclear policy that was supported by a legal framework 
consisting of declaratory domestic policy statements, and participation 
in the international nuclear non-proliferation regime. While national 
consensus against nuclear weapons might have helped Japanese leaders 
to explain why Japan would not go nuclear, their decision was neither a 
mere reflection of the public’s emotional reaction to Hiroshima and Na-
gasaki nor a naïve hope for peace in a nuclear-free world. Rather, their 
decision was based on the careful cost-benefit calculation of what would 
help Japan maintain its security, as seen in the Basic Study of Nuclear 
Policy that was undertaken during the Sato cabinet.16   

To be sure, there was a lingering question of whether the third prin-
ciple of the Three Non-Nuclear Principles—not allowing the introduc-
tion of nuclear arsenal to its sovereign space (mochikomasezu)—was com-
promised when us naval vessels considered to be armed with nuclear 
arsenals visited Japan. The Japanese government continued to claim that 
the Three Non-Nuclear Principles were not compromised. It argued that 
the visit of us naval vessels, if they were nuclear-armed, would be the 
subject of ‘pre-consultation’ under the Article X of the Mutual Security 
Treaty: in the absence of us request for such a pre-consultation, the gov-
ernment in Tokyo would assume that they were not armed with nuclear 
arsenals. While it is improbable in reality that nuclear-armed us vessels 
would unload its nuclear arsenals prior to its visit to Japan, the Japanese 
government nonetheless publicly claimed that it upheld the non-nuclear 
policy.  



80 Regardless of how the policy debate unfolded within the Japanese 
government and the intellectuals that the Japanese government con-
sulted, emotional reaction against nuclear weapons obscured the debate 
elsewhere in Japan. Substantive debate on Japan’s security policy option 
became a social taboo because the notion of rearmament was negatively 
associated with pre-World War II militarism. Similarly, athere was no 
serious public discussion on Japan’s nuclear options during much of the 
cold war.17         

A Nuclear Debate in Japan: Its Post-Cold War 
Evolution 

As discussed in the previous section, there was very little public discourse 
on Japan’s nuclear option. Classification of ideological currents in Japan 
on its security policy provided by Rust Deming and Richard J. Samuels 
are useful in examining the landscape of nuclear debate in Japan. Their 
analyses indicate that Japan’s security policy debate, including its nuclear 
option, can be divided into the following four groups: 

(1) Alliance Nationalist: seeks Japan’s national prestige through the 
build-up of its military power; advocates that Japan’s future secu-
rity policy should remain centered on the us-Japan Security Treaty; 
they emphasize that the boundaries of US-Japan defense coopera-
tion should be steadily expanded, both in areas around Japan and 
globally; believes that Japan can best maximize its interests through 
close association with the United States.
(2) Middle-Power Internationalist: advocates that Japan seek its pres-
tige primarily through its non-military means; wants to see defence 
policy increasingly oriented toward cooperation under a un or other 
multinational or regional framework; advocates reassuring the in-
ternational community that Japan is not becoming an independent 
military power.
(3) Neo-autonomist nationalist: argues that Japan needs more inde-
pendent security policy; implicitly argues that Japan must keep an 
open mind toward acquiring nuclear weapons.
(4) Pacifist: believes that Japan should secure its place in the inter-
national community by pursuing unarmed neutrality by the virtue 
of its economic prosperity; differs from nationalists in their funda-
mental distrust of military power as a means of protecting national 
interest.18 



81If there was any debate on Japan’s nuclear option, it was between the 
neo-autonomist nationalists and the pacifists. The former included the 
conservative members in the ruling Liberal Democratic Party (ldp) as 
well as the journalists and other intellectuals who hold revisionist view 
of Japan’s pre-World War II history. They advocated that Japan, when 
necessary, should consider acquiring nuclear weapon capability because 
it would never achieve true independence while depending on a us nu-
clear umbrella. Pacifists (including those in the Japan Communist Party 
and Social Democratic Party of Japan) argued that Japan would be able 
to maintain its security ultimately by abandoning its bilateral alliance 
with the United States and seeking unarmed neutrality. The alliance na-
tionalists and the middle-power internationalists did not show as sharp 
of a difference as they would after 2001; appropriately called ‘moder-
ates’ during the cold war, they advocated that Japan limit its role in secu-
rity affairs and rely more heavily on the alliance with the us. Although 
they were the greatest in numbers and were generally opposed to Japan 
becoming a nuclear weapon state, they were not active participants in 
the debate during the cold war.   

After the cold war, the debate over Japan’s nuclear option began 
to change. Developments in Asia in the 1990s sparked discussion on 
Japan’s nuclear option among Japanese political and intellectual leaders. 
For instance, the 1995 underground nuclear test by China and the 1998 
nuclear tests by India and Pakistan were interpreted as a sign of the fail-
ure of Japan’s postwar nuclear non-proliferation diplomacy. The absence 
of any considerable negative impact on these countries after their nuclear 
tests greatly shook Japan’s faith in its non-nuclear posture.19  Further, the 
crisis over the North Korean withdrawal from the npt, which brought 
the Korean Peninsula dangerously close to a second Korean War, alarmed 
Japan; the two countries with which it had the poorest relations—China 
and North Korea—now possessed nuclear weapons. Finally, the 1998 
Taepodong missile launch by North Korea reaffirmed that the nuclear 
and missile threat posed to Japan by North Korea is a clear and present 
danger. It prompted many Japanese political leaders to advocate Japan 
investing in measures to defend the country from such threats. Japan 
materialized its sense of urgency in defending itself from missile and 
nuclear threats by acquiring a reconnaissance satellite and introducing a 
ballistic missile defense system jointly developed with the United States.    

Despite these regional and international developments, Japanese 
public discourse continued to caution against Japan going nuclear. Prom-
inent scholars and journalists in Japan across the ideological spectrum, 
while acknowledging the increased security threat emanating from East 
Asia, did not propose that Japan reconsider its non-nuclear posture. For 



82 instance, the well-known conservative political scientist Terumasa Na-
kanishi argued that, while recognizing that Japan would likely find itself 
surrounded by nuclear states (China, Russia, and North Korea), Japan 
becoming a nonaligned independent nuclear power was improbable, as 
Tokyo would not be able to ensure sufficient deterrent capability on its 
own. He argued that the Japanese government could only overcome very 
strong public sentiment against such a policy decision in the wake of a 
cataclysmic event.20 On the other end of the spectrum, Kumao Kaneko, 
a former diplomat, argued in 1996 that Japan should intensify its ef-
fort in nuclear disarmament diplomacy, pushing for a ‘nuclear weapon 
free zone.’21 Yoichi Funabashi, a journalist known for his internationalist 
perspectives, also proposed that Japan embark on a ‘rejuvenated’ nuclear 
policy, pursuing more actively nuclear disarmament.22  

Further, the social ‘taboo’ against openly discussing Japan’s nucle-
ar option remained strong in Japan. Politicians who hinted that Japan 
might consider developing a nuclear capability faced intense criticism—
even dismissal from their senior governmental positions. In 1999, for 
instance, the parliamentary vice minister of defence, Shingo Nishimura, 
expressed his view in an interview that in light of the developments in 
East Asia, Japan might have to study the option of possessing nuclear 
weapons. When the interview was published on October 19 and prime 
minister Obuchi fired Nishimura the next day.23   

The debate over Japan’s nuclear option resurfaced in 2002. What 
first appeared as sporadic statements by political leaders—including the 
comments by Ichiro Ozawa—became a series of statements by Japan’s 
political leaders on the possibility of Japan acquiring nuclear weapons. 
After North Korea’s admittance to its violation of the terms of the 1994 
Agreed Framework and development of its nuclear capability, the politi-
cal and social ‘taboo’ in Japan against public discourse over its nuclear 
option softened. As the Six-Party Talks with North Korea continued to 
make little progress in convincing Pyongyang to dismantle its nuclear 
program, more people began to publicly discuss what Japan should do 
if North Korea became a full-fledged nuclear-armed state. Pyongyang’s 
missile test in July 2006 and nuclear tests in October 2006 sparked the 
debate on Japan’s nuclear option in political, journalistic, and in aca-
demic circles in a way that was unfathomable a decade before.     

There are three major differences between the current debates in 
Japan and the debates that took place during the cold war. The first dif-
ference is the much higher degree of tolerance afforded to those who 
entertain the idea of Japan going nuclear. For instance,in 2002, when 
then Chief Cabinet Secretary Yasuo Fukuda commented that ‘if interna-
tional tension is intensified, some citizens might even argue that Japan 
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Further, in the immediate aftermath of North Korea’s nuclear tests in 
October 2006, Shoichi Nakagawa, while serving as the Chairman of 
Policy Affairs Research Council of the ruling Liberal Democratic Party 
of Japan (ldp), openly suggested that Japan should seriously consider 
whether the nuclear option would be in Japan’s interest. Despite a great 
deal of media criticism, he was not forced to resign his position.25  Fol-
lowing Nakagawa’s statement, then foreign minister Taro Aso argued 
that it would be important for Japan to discuss all options, including 
the possession of nuclear weapons. He further rejected the notion that a 
nuclear debate is somehow taboo, arguing that ‘Japan is a free country 
that does not control people’s opinions. … I do not align myself with the 
thought that you somehow have to control what people think and say.’ 
Again, despite severe criticism by mass media as ‘inappropriate,’ Aso 
was neither fired nor forced to resign.26  

The second difference is that the debate has grown more reasoned. 
Although the most recent debate over Japan’s nuclear option is certainly 
spearheaded primarily by those who can be categorized as ‘neo-autono-
mists,’ their arguments have grown more pragmatic. For instance, many 
of them, unlike during the cold war, do not support the notion that Japan 
abandons its alliance with the Untied States and remilitarize to become 
a non-aligned country equipped with a full range of offensive capabili-
ties including nuclear weapons. Rather, they propose a distinct set of 
options for Japan. For instance, Masato Ushio, a conservative journalist 
who specializes in military affairs, suggests that Japan, while maintain-
ing a strong alliance with the United States, gradually abandon the Three 
Non-Nuclear Principles. He proposes that Japan do so by first revising 
the principle of not allowing the introduction of nuclear weapons and 
thereby permitting the United States to deploy its nuclear weapons in 
Japan.27  Kan Ito, a Washington-based political analyst, advocates Japan 
acquire a nuclear deterrence capability that is minimally required for 
Japan to defend itself, but he concurrently rejects the idea of Japan be-
coming a major military power.28  Even Shoichi Nakagawa, who has 
often been criticized for his extremely conservative views of security is-
sues and his revisionist views of history, proposes that Japan debate its 
nuclear option with a premise that it never engages itself in a war of 
aggression; that is, Japan’s acquisition of nuclear weapons must be ex-
amined from the perspective of whether pursuing such a capability as a 
means of self-defence is reasonable.29 

Thirdly, the moderates now participate in the debate—‘normal na-
tionalists (alliance nationalists)’ and ‘middle-power internationalists.’ 
For instance, Toshiyuki Shikata, a retired Japan Ground Self-Force Of-



84 fice officer who is known for his strong support of the us-Japan alliance 
and a greater security role for Japan in that alliance, supports a robust 
discussion of nuclear weapons. While opposing the idea that it acquire 
an independent nuclear capability, Shikata advocates that Japan engage 
more actively in its alliance relationship with the United States to en-
sure its credibility under the us nuclear umbrella.30  Satoshi Morimoto, a 
leading pro-alliance security policy expert in Japan, also argues that the 
acquisition of nuclear capability does not serve Japan’s interests, based 
on the negative impact it would have on relations with the United States, 
the damage it will have on Japan’s international reputation, and strong 
anti-military sentiment held among Japanese nuclear power engineers. 
Nevertheless, he argues, Japan needs to have a more thorough debate 
over its nuclear option, both inside and outside of the government.31   

For its part, the United States, historically wary of any pro-nuclear 
tendencies in Japan, seems to be expressing less discomfort when wit-
nessing this debate. American observers used to describe the prospect of 
Japan going nuclear as something that would be ‘most worrisome’ for us 
interest in East Asia.32  However, as the nuclear threat from North Korea 
grows, there is a growing acknowledgement among us policymakers 
of Japan’s sense of insecurity. Some American observers have now be-
gun to call for a us-Japan dialogue on nuclear issues as a means for the 
United States to reassure Japan of the efficacy of Washington’s nuclear 
umbrella, and also to help the Japanese carry out a rational assessment 
of whether acquiring nuclear weapons will be in its interest.33   

Despite all of these changes, it is unlikely that Japan will decide to 
abandon its non-nuclear posture in the short to medium term. Observers 
in Japan agree that North Korea’s nuclear problem and its growing mis-
sile capability helped break the nuclear taboo. However, they also agree 
that Japan, especially policy-makers in the government, has no serious 
intention of pursing a nuclear option.34  Pointing to factors such as a re-
silient anti-nuclear public sentiment, the costs of going nuclear, and the 
lack of the needed materials and technology to build a nuclear weapon, 
they determine that Japan ‘is not willing, interested, or able to become a 
nuclear power.’35  Some also point to the lack of will in Japan to increase 
the defense budget in the aftermath of North Korean nuclear tests as a 
clear demonstration of Japan’s disinterest in responding militarily to the 
North Korean threat.36      
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Now that the taboo against discussing the nuclear option has been bro-
ken, the world can expect to witness Japan continue its nuclear debate. 
Of course, how the North Korean nuclear issue is settled will have a 
considerable impact on Japan’s sense of security (or insecurity) because 
Japan is the country against which North Korea will most likely use its 
nuclear weapons against. In observing these nuclear debates, there are 
three key factors that make it unlikely that Japan will decide to become 
a nuclear weapon state.  

First, public opinion continues to act as a considerable restraint on 
government policy. Despite the heightened sense of security in the face 
of nuclear and missile threats from North Korea, the Japanese public re-
mains strongly opposed to Japan pursing its own nuclear weapon capa-
bility. From the 1960s on, various poll results have consistently demon-
strated the Japanese public’s unwillingness to see Japan acquire nuclear 
weapons. The polls taken by Yomiuri Shimbun in 1969, 1978, and 1981, 
for instance, have shown that an overwhelming majority of the poll par-
ticipants has answered ‘no’ when asked whether Japan should possess 
nuclear weapons.37  More recently, the opinion poll on disarmament and 
nonproliferation diplomacy conducted by the Ministry of Foreign Affairs 
in early 2008 indicates that the vast majority of the survey respondents 
(73.5 per cent) think that Japan should exercise leadership in the area 
of disarmament and nonproliferation.38  Such a consistency in public 
opinion suggests that it will be politically difficult for Japanese leaders to 
convince its people that acquisition of nuclear weapons is in the nation’s 
best interest. 

Secondly, there is insufficient strategic rationale for Japan to go 
nuclear. Almost three decades after the Basic Study of Nuclear Policy 
commissioned by then Prime Minister Eisaku Sato, the Japan Defence 
Agency quietly undertook another study for Japan’s nuclearization be-
tween 1994-1995. The study yielded conclusions is similar to the 1968-70 
private study commissioned by Sato. That is, the 1994-95 study conclud-
ed that Japan would not benefit by seeking to become a nuclear weapon 
state for the following reasons:  

(1) If Japan chooses to become a nuclear weapon state, it is likely to 
cause considerable damage to the us-Japan alliance because it will 
undermine the us security guarantee as stipulated by the provision-
ing of a nuclear umbrella.
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disintegration) of the global nonproliferation regime that is centered 
on the npt. 
(3) Japan, if it chooses to become a nuclear weapon state, must with-
draw from the npt. Such an action is likely to cause a vastly negative 
impact on Japan’s international reputation. 
(4) Strong public resistance in Japan is anticipated. 
(5) Financial costs of building and sustaining the infrastructure for 
Japan’s independent nuclear capability is far greater than what the 
Japanese government can afford to accept.39   

In other words, the cost-benefit calculation that decoded against Japan 
seeking its own nuclear capability in the 1960s still remains valid to-
day.       

However, while the probability of Japan changing its nuclear policy 
is low, potential changes in the us-Japan relations should caution us be-
fore we entirely discount the possibility of a nuclear Japan in the future. 
Despite the changes in its security environment, Japan’s confidence in 
the us commitment to defend Japan remains meaningful. The two coun-
tries have been making efforts to maintain the credibility of deterrence 
against the missile threats against Japan by strengthening the bilateral 
cooperation in ballistic missile defence (bmd).

us observers, however, are concerned that Japan’s confidence in the 
us is slowly eroding. They acknowledge that the recent changes in the 
us approach toward North Korea in the Six-Party Talks have frustrated 
Japan. Some in Japan have expressed feelings of betrayal by the us, 
particularly in light of its perceived failure to push to resolve the abduc-
tion issue with North Korea.40  us observers have taken notice that even 
those who argue that Japan should center its security policy on maintain-
ing a strong alliance with the United States refer to the nuclear policy 
option as a way to deal with a breakdown in us-Japanese relations. 
Moreover, the civilian nuclear agreement between the United States and 
India resulted in a further loss of confidence because it signals that the 
United States is not interested in upholding the global nonproliferation 
regime in which Japan has invested a great deal of energy and resources. 
Alarmed by these recent developments, some us observers have been 
strongly advocating a serious bilateral dialogue on Japan’s security con-
cerns, including nuclear questions, in order to alleviate Tokyo’s sense of 
insecurity.41  Whether us efforts are enough to alleviate Tokyo’s concerns 
remains to be seen.        
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This article examines Japan’s non-nuclear policy during the cold war, 
the evolution of its debate in the post-cold war era, and the key factors 
to be considered when observing Japan’s nuclear debate in the future. 
Those who are concerned about the recent developments of the nuclear 
debate within Japan suggest that breaking the nuclear taboo could bring 
‘a nuclear-armed Japan’ within the range of realistic security policy op-
tions for future Japan.42  

Should such concerns be realized and Japan become a nuclear state, 
it will have a grave impact on the regional and global security environ-
ment. Within East Asia alone, it will heighten already high tensions be-
tween Japan, China, and South Korea. China, already in the process of 
developing a credible nuclear force, will be sure to continue its military 
build-up. South Korea, which declined the option to develop nuclear 
weapon at the face of strong us pressure against such a program, may 
also be enticed to reconsider its decision. In short, East Asia may become 
the only region in the world in which all major regional powers are 
nuclear states.  

Further, the international nuclear non-proliferation regime will also 
be deeply affected by Japan’s decision to become a nuclear armed state. 
Throughout the post-World War II period, Japan served as an example 
of a country that relinquished the option of becoming a nuclear state 
while technologically capable to do so, and still evolved into one of the 
world’s major powers. Should Japan decide to become a nuclear state, it 
must first withdraw from the npt. Japan’s withdrawal from npt alone 
will gravely impact the global nonproliferation regime. Further, it may 
prompt other countries that have followed Japan in their relinquishment 
of nuclear capability to reconsider their decision as well. Consequently, 
the world may witness a rapid proliferation of nuclear states. 

The observations made in this article do not suggest such an out-
come. Although Japan is most likely to debate its nuclear option more 
openly compared to the cold war era, the evidence thus far suggests that 
the overwhelming majority in Japan remains opposed to pursuing an 
independent nuclear arms capability.  

One unknown factor, however, is the level of Tokyo’s confidence 
in the us-Japan alliance as a lynchpin of its own security. As reviewed 
in the article, the only factor that will drive Japan to seriously consider 
the acquisition of nuclear weapons is Tokyo’s loss of confidence in us 
commitment to the defence of Japan. In light of recent developments in 
the Six-Party Talks—Japan continues to be marginalized in the talks and 



88 its people feel that the United States sacrificed the meaningful progress 
on abduction issues for its eagerness to reach an agreement with 
Pyongyang—there has been a growing suspicion on whether Washing-
ton takes Japan’s security concerns seriously. Although the net effect of 
us-Japan policy divergence over North Korea on Japanese confidence 
in the United States remains an open question, it merits close attention 
by those who assess the probability of Japan shedding its postwar non-
nuclear policy. The evolution of the policy dialogue between the two 
allies on nuclear issues deserves close attention, as it could have a direct 
impact on Tokyo’s confidence in Washington’s commitment to defend 
Japan from external threats.  

As the only country that has been the victim of an atomic bomb, to 
go, or not to go nuclear is a serious question for Japan — one that can 
fundamentally impact its postwar national identity. However, the recent 
developments in its security environment have urged Japan to discuss 
nuclear question in a new manner. With Japan’s confidence in the us-
Japan alliance remaining unclear, observers of Japan are advised to pay 
close attention to this facet of the debate. 
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92 Climate Change, Energy Security, and 
Nuclear Power

Milan Ilnyckyj

Two factors have resuscitated interest in nuclear power throughout the 
developed world: high hydrocarbon prices and concerns about climate 
change. This paper considers the advantages and disadvantages of nu-
clear power as a mechanism for achieving climate change mitigation 
and energy security objectives. It also highlights some of the methodo-
logical problems faced by governments trying to decide which energy 
technologies to support in the future, including uncertainties about the 
comparative economics of nuclear power and other low-carbon options, 
particularly renewables. Special consideration is given to issues includ-
ing lifecycle emissions, radioactive wastes, the proliferation of nuclear 
weapons, water and fuel availability issues, and the relationship between 
forms of electrical generation and the character and functioning of the 
electrical grid.

This paper does not seek to provide a final qualitative judgement of 
the relative merits of nuclear power and renewables, nor the relative 
validities of some of the most contested arguments for and against them. 
Rather, it seeks to summarize the state of the debate and some of the key 
contested elements within it.

Nuclear power is a more divisive issue than any other amongst those 
who are concerned with climate change and with driving the push to-
wards a low-carbon global society. Advocates of a nuclear revival con-
sider support for nuclear energy to be a badge proving genuine concern 
about climate change.1  Those who disagree assert both that nuclear 
power has unacceptable problems associated with it and that climate 
change can be managed without the need to build more nuclear capac-
ity. Adjudicating between the two positions is extremely difficult. Doing 
so requires assessing both the advantages and difficulties associated with 
nuclear power and those associated with the best available alternatives; 
it requires projections about what kind of technology will scale up in 
what ways, as well as controversial economic arguments about subsidies. 
The debate about nuclear energy and energy security is similar in many 
ways - although the areas in which they differ will be discussed below. 
In both cases, the kind of unbiased empirical data necessary to make an 
informed choice does not seem to be available. While this examination 
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93will largely focus on the intersection between climate change and nu-
clear power, energy security issues are raised throughout.

Arguably, the problem of climate change is dramatically more im-
portant than that of energy security, although that may not be the case 
for politicians who must face voters with an increasingly acute concern 
about energy prices and availability. The worst possible outcome for 
states that fail to secure energy supplies concurrent with their domestic 
needs is a contraction in the quantity of energy-intensive work that can 
be done. By contrast, the worst possible outcome from climate change 
is a situation in which natural carbon sinks become self-amplifying net 
sources of carbon, producing a runaway climate change effect ultimately 
leading to a world very hostile to human life. The prior existence of such 
inhospitable climates, as documented in paleoclimatic records, demon-
strates that climatic forcings of a certain type and magnitude can be 
amplified into massive shifts in the climate system.2  Even non-runaway 
climate change outcomes could prove devastating for the global economy 
as well as international peace and security, particularly if large-scale re-
ductions in water availability or major agricultural impacts emerge on 
regional or continental scales.

Thankfully, it seems plausible that energy security and climate 
change objectives can be met simultaneously. Various options for pro-
ducing energy from non-hydrocarbon sources offer up that possibility. 
The most probable clash between these objectives relates to coal: an am-
ply available hydrocarbon towards which states _ including China and 
the United States _ might be driven to turn more sharply in response 
to greater uncertainty about energy imports. Coal for electricity, and 
liquefied coal for transport, holds the promise of reduced hydrocarbon 
imports. At the same time, continued use of coal threatens to seriously 
worsen climatic outcomes. Whether nuclear power or some other option 
proves to be the preferred mechanism for reconciling society’s energy 
needs with the planet’s limited capacity to absorb human impacts, avoid-
ing the consequences associated with releasing the carbon in the world’s 
coal reserves into the atmosphere must be a crucial objective for human-
ity. Because coal reserves are much larger than oil reserves, and because 
more carbon dioxide is produced for each unit of energy when burning 
coal, the climatic consequences of burning all of the world’s coal would 
be far greater than those of burning all of the world’s oil. That carbon 
must be kept in the ground or – if it proves effective and economically 
viable – temporarily extracted and then permanently re-buried, using 
Carbon Capture and Storage (ccs) technology.

This paper will concentrate on nuclear fission and renewables as 
possible sources of future electricity production. The latter category in-



94 cludes hydroelectric, wind, concentrating solar and solar photovoltaic, 
biomass, tidal, wave, and geothermal energy: all forms of energy with 
unlimited fuel supplies and no emissions aside from those required for 
construction. The possibility of continuing to use hydrocarbon fuels in 
conjunction with carbon capture and storage technology will not be con-
sidered extensively. While many governments and firms have expressed 
their confidence in ccs technology, it has not been demonstrated in a 
commercial power plant. Furthermore, the difficulties associated with 
the development and deployment of global ccs infrastructure are likely 
to be considerable. Former Assistant Secretary of the us Department of 
Energy Joseph Romm has estimated the physical requirements of pro-
ducing one ‘stabilization wedge’ of emisisons reductions using ccs. The 
concept of such wedges for climate change mitigation originated with 
the work of Stephen Pacala and Robert Socolow.3 Each wedge represents 
a policy or technology that reduces emissions below business-as-usual 
levels, reaching a rate of one gigatonne of annual reductions by 2050. 
Due to that process of ramping up, each wedge represents twenty-five 
gigatonnes of avoided emissions before 2050. Romm estimates that 
producing one wedge of emissions reductions using ccs would require 
physical infrastructure equivalent to all that being presently employed 
globally to extract oil from the ground.4  Given the enormous expense 
and the decades of construction that have gone into that infrastructure, 
physical limitations seem to be a realistic reason to limit estimates for 
the medium-term contribution of ccs, although others dispute this posi-
tion. This is not to say that ccs will play no role in the energy mix of 
the future, but rather to somewhat temper expectations of how quickly 
and comprehensively it could be deployed, and identify it as not being a 
major subject of this analysis.

The Case for Nuclear

Some of the most outspoken advocates for rapid and comprehensive ac-
tion on climate change are also big supporters of nuclear power. They 
see it as a low-carbon way to provide large amounts of electricity to na-
tional grids, as well as an important ‘wedge’ in the drive towards sta-
bilizing global concentrations of greenhouse gasses. Examples of such 
supporters include climatic scientist James Hanson and biologist James 
Lovelock. Political support for nuclear energy exists for several reasons: 
among them, concerns about maintaining secure access to energy and 
with low-carbon energy production. Views on nuclear energy as a long-
term option differ among supporters. Whereas some see nuclear power 
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serving as a deeply flawed stop-gap until superior energy options are 
more fully developed and deployed. Given the long timelines associated 
with power plant planning, construction, and deployment, errors made 
in the choice of generating options will have an impact for many dec-
ades.

Nuclear energy is a low-carbon way to produce electricity. Even 
when lifecycle emissions are considered – including energy use in lo-
cating, mining, milling, enriching, and disposing of spent uranium – 
nuclear energy has strong potential as a climate-friendly option. The 
Canadian experience provides a good example. The Pembina Institute 
estimates that the total emissions for Canada’s nuclear sector (including 
twenty-three reactors at seven power stations) are between 468,000 
and 594,000 tonnes of carbon dioxide per year.5  That is about 0.07 per 
cent of Canada’s total emissions for the year in which the estimate was 
made (2006). In 2005, Canada’s nuclear industry produced eighty-five 
terawatt hours of electricity, approximately eleven per cent of Canada’s 
total energy use.6  By comparison, one five-hundred megawatt coal-fired 
power plant produces about three million tonnes of carbon dioxide. That 
is equivalent to about 0.4 per cent of Canada’s installed electrical capac-
ity, and about 0.4 per cent of Canada’s 2006 emissions. The Pembina 
Institute estimates consider the greenhouse gas emissions associated with 
the construction and decommissioning of nuclear power stations, as well 
as those associated with fuel production and disposal. The Intergovern-
mental Panel on Climate Change (ipcc) estimates that if all the world’s 
existing nuclear generating stations were coal plants, 2.2 billion tonnes 
of additional co2 per year would be entering the atmosphere. When life-
time emissions are taken into account, arguments that nuclear energy is 
nearly as bad as energy from fossil fuel are thus not credible. Nuclear 
energy has a genuine capability to produce low-carbon electricity.

The power output from nuclear plants is large and relatively consist-
ent. Barring maintenance shutdowns, they are capable of maintaining 
large and steady flows into the electrical grid.7  This stands in particular 
contrast to individual renewable generating sites, where power output 
varies with wind intensity, incoming solar radiation, and so forth. A 
relatively predictable output means that nuclear stations do not require 
as much ‘peak’ generation capacity on standby. That being said, inevita-
ble shutdowns for refuelling and maintenance mean that nuclear energy 
cannot claim to be entirely consistent, or wholly without the need for 
backup capacity that can serve the grid during times of disruption. These 
disruptions are, however, more rare and often more predictable than 
those associated with intermittent renewable technologies, such as wind 



96 power. Nuclear power also has an advantage in terms of the amount of 
land required to produce a certain amount of electricity. Compared to 
renewable options like solar, a nuclear plant can produce more than one 
hundred times as much power on the same plot of land.

The economically viable supply of nuclear fuel in the medium-term 
seems adequate for present purposes. Furthermore, the most significant 
uranium producers globally are Canada and Australia: states likely to be 
stable suppliers, in contrast with some of the volatile regimes exporting 
hydrocarbon fuels. Certainly, states such as the us, France, and Japan 
would prefer to be able to secure long-term contracts for access to fuel 
from rich and stable democracies, as opposed to facing the need to buy 
fuel at volatile prices from states facing both significant internal and 
regional security challenges. Theoretically, it may become commercially 
viable in the future to use thorium for fuel in fission reactors,8 or to 
extract uranium from novel sources such as phosphates or seawater. An-
other possibility is that fuel reprocessing or so-called ‘breeder’ reactors 
will be developed to the point of commercial viability. If so, fuel avail-
ability for nuclear reactors might be extended quite considerably.9  While 
it would still not be accurate to refer to nuclear fission as a renewable 
source of energy, the provision of additional fuel and extension of its 
viability would generate a greater span of time in which technological 
progress could occur on other fronts. In so doing, nuclear energy could 
act as a significant bridge between an economy largely powered on car-
bon-intensive, increasingly costly and depleted fossil fuels, and one that 
relies upon energy extracted from inexhaustible sources.

Part of the case for nuclear also lies in the rebuttals of some of the 
charges against it. For instance, when it comes to the emission of toxic 
and radioactive substances into the environment, coal-fired electrical 
generation seems to be worse than nuclear power.10  Additionally, while 
nuclear accidents are far more sensational than those associated with 
other forms of electrical generation, they have been arguably less severe 
in reality than in the popular imagination. Even Chernobyl, a name 
that has become synonymous with all the dangers of nuclear energy, is 
estimated by the World Health Organization to have killed fifty-six peo-
ple directly with four thousand expected extra cancer deaths among the 
six-hundred thousand most exposed people. Three-hundred thousand 
people were also permanently relocated.11  By comparison, the who es-
timates that 2.4 million people per year die as the result of air pollution. 
By reducing deaths associated with toxic smokestack emissions (not to 
mention those associated with climate change), nuclear power might ac-
tually save lives, even when inevitable small and medium-scale accidents 
are taken into account. While challenging methodological and ethical 



97questions accompany any such comparisons, it must be acknowledged 
that there are serious risks and health consequences associated with 
the conventional alternatives to nuclear energy, as well as with nuclear 
power itself.

The Seriousness of Climate Change

The need to massively reduce global greenhouse gas emissions is clear 
and urgent. According to the Fourth Assessment Report of the ipcc, 
stabilizing the atmospheric concentration of greenhouse gasses at a level 
consistent with the European Union’s target of less than 2̊ c of global 
temperature change requires massive reductions. Even at 2̊ c of change, 
the ipcc predicts wide-ranging and serious impacts.12  Stabilizing con-
centrations means cutting emissions of all greenhouse gasses to a level 
where net absorption by sinks equals net global production. The level at 
which stabilization occurs determines what level of warming will occur. 
Two different stabilization scenarios offer a glimpse of the relationship 
between stabilization concentration, temperature change, and difficulty 
of implementation:

Stabilization at 450 Parts Per Million (PPM) of Carbon Dioxide 
Equivalent: 

According to the ipcc, stabilization between 445 and 490 ppm would 
likely produce temperature increases of between 2.0̊ c and 2.4̊ c by 
2100. Stabilizing at 450 ppm would require that global emissions peak 
by 2010 and fall by seven per cent per year thereafter, falling to seventy 
per cent below 2005 va--lues by 2050. A study by Malte Meinshausen 
uses ipcc estimates about the relationship between stabilization and 
temperature change to estimate that there is a risk of between twenty-
six per cent and seventy-eight per cent (mean forty-eight per cent) that 
mean global temperature change will exceed two degrees under this sce-
nario.13 

Stabilization at 550 PPM:

According to the ipcc, stabilization between 535 and 590 ppm would 
likely produce temperature increases of between 2.8 c̊ and 3.2̊ c by 
2100. This would require emissions to peak between 2016 and 2026, 
then fall at a rate of one to three per cent per year, reaching levels twen-
ty-five per cent below 2006 levels by 2050. The Meinshausen study 



98 projects a risk of between sixty-eight per cent and ninety-nine per cent 
that the two degree target will be exceeded, with a mean estimate of 
eighty-five per cent.

Another way to consider the problem is to decide upon a maximum level 
of acceptable temperature rise. By using that figure and estimates of the 
sensitivity of the climate to carbon dioxide, it is possible to determine 
how many carbon emissions humanity can produce while not exceed-
ing the temperature threshold. Taking the 2.0̊ c target for temperature 
change adopted by the European Union, and using the climatic sensitivi-
ties at the upper and lower bound of the probable range determined by 
the ipcc, the total quantity of carbon dioxide that humanity can emit 
between the present day and the point where global society is carbon 
neutral is estimated between 484 and 661 billion tonnes of carbon – 
a figure that includes all emissions from both developed and develop-
ing states.14  Annual emissions of carbon are already ten billion tonnes 
per year (thirty-six billion tonnes of carbon dioxide) and increasing at 
around 3.5 per cent per year, despite the significant increase in fossil 
fuel prices. Given the definition of probability used by the ipcc, the 
661 billion tonne figure only corresponds to a sixty-six per cent chance 
of avoiding a temperature increase of over 2.0̊ c, and it must be re-
called that the emergence of strong positive feedback loops could boost 
climatic sensitivity well outside this range. Indeed, scientists including 
James Hansen have argued that stabilization below 350ppm is necessary 
to avoid dangerous anthropogenic climate change.

According to the The Economics of Climate Change: The Stern Review, a 
business-as-usual scenario in which emissions continue to increase at the 
present rate would likely result in 2.0̊ c to 3.0̊ c degrees of warming by 
2050 and concentrations well over 1000 ppm by 2100, with probable 
temperature increases of more than 5.0̊ c.15 To put this in context, the 
temperature difference between the world at present and that prevailing 
during prior ice ages was between 3.5°c and 5.0°c.16 The higher the sta-
bilization concentration, the greater the risk of runaway climate change, 
in which positive feedback loops such as losing reflective sea ice and the 
release of methane from melting permafrost reinforce the anthropogenic 
warming trend. Positive feedback loops of sufficient magnitude would 
overwhelm the capacity of carbon sinks, turning the planet into a net 
emitter of greenhouse gasses, even in the absence of human activity. In 
such a situation, humanity would be left with two options: waiting for 
the climate to reach a new equilibrium (which could be very hostile) 
through the combination of biological and geological effects, or actively 
trying to manipulate the climate system. Such ‘geoengineering’ possibili-



99ties carry the grave risk of unintended consequences, even if they did 
prove effective at helping to stabilize temperatures.

All of this strengthens the case for re-examining nuclear energy: a 
technology that was essentially rejected as too risky and expensive in the 
period before climate change was a serious and well-understood con-
cern. Stabilizing atmospheric concentrations of greenhouse gasses at a 
level that avoids dangerous interference in the climate system requires 
the rapid deployment of known low-carbon energy technologies. Aside 
from large-scale hydroelectricity, nuclear energy is the most significant 
such technology widely deployed today. That said, appropriately evaluat-
ing nuclear energy in a warming world requires objective and compre-
hensive consideration of its disadvantages, as well as alternative means 
for achieving the same outcomes. All this requires the balancing of many 
different kinds of risks: those directly associated with different forms 
of energy production, as well as those associated with health, environ-
mental, economic, and geopolitical consequences arising from energy 
choices.

The Problems with Nuclear

Most of the major problems of nuclear energy are well known. They 
include the danger of accidents or the intentional targeting of nuclear 
stations by malicious actors. There are also issues of uranium mining and 
enrichment and the disposal of waste. Other arguments against nuclear 
energy include expense, the disputed need for major public subsidies, 
water usage, and deployment timelines. Geopolitical concerns include 
the dangers of nuclear proliferation. Finally, there is the reality that 
nuclear power plants do use a non-renewable resource as fuel, raising 
questions about how long reliance upon them can successfully delay the 
need for truly renewable options. Not all the problems associated with 
nuclear power differentiate it from all other options – for instance, fossil 
fuel power plants also require water for cooling. That said, each of these 
issues needs to be considered when assessing the costs and benefits of 
nuclear power.

One concerning aspect of using nuclear power is the possibility of 
catastrophic accidents. As etched into the public consciousness by the 
accidents at Chernobyl and Three Mile Island, it is possible for nuclear 
generating stations to go from billion dollar assets to major liabilities in 
minutes. The reality of this danger is underscored by the liability guaran-
tees extended to nuclear firms in Canada and the United States. In Can-
ada, the Nuclear Liability Act requires that nuclear generators purchase 



100 insurance for damages up to seventy-five million dollars. The respon-
sibility to pay claims exceeding seventy-five million dollars then rests 
with the federal government. There is no legal limit on the size of such 
claims. Suppliers of equipment for nuclear power generation are exempt 
from liability in the event of an accident. Given the possibility that a 
nuclear accident could cause far more than seventy-five million dollars 
in damages, significant financial risk is being transferred from private 
operators to taxpayers. In the United States, the Price-Anderson Nuclear 
Industries Indemnity Act limits the liability of private operators to ten 
billion, beyond which responsibility transfers to the federal government. 
Private firms are apparently unwilling to tolerate the full potential costs 
involved in an accident at their facilities, and the willingness of national 
governments to accept the transfer of risk must be seen as a significant 
implicit subsidy to the industry. The political risks associated with an ac-
cident are also substantial. A major shift towards new nuclear construc-
tion could be derailed in response to a major accident somewhere in the 
world. Wherever the probable rate of failure is non-zero and wherever 
some possible failure outcomes are catastrophic, the danger of such an 
outcome will continue to haunt the nuclear industry.

As with the extraction and processing of fossil fuels, the front end 
of the nuclear fuel cycle involves significant environmental impacts, in-
cluding the toxic products of mining and the greenhouse gas emissions 
associated with exploration, mining, milling, enrichment, and trans-
port. Many sites around the world have become seriously contaminated 
as the result of nuclear materials being handled there. The Hanford Site, 
used in the early period of nuclear technology in the United States, is 
probably the most contaminated site in the entire country, with millions 
of gallons of high-level waste present and large but uncertain associ-
ated future cleanup costs. While higher standards now exist in developed 
states, radioactive contamination of land and water must continue be 
borne in mind as costs associated with the use of nuclear energy. So too 
must the energy costs associated with fuel processing be counted against 
the total energy output of the nuclear industry. That is particularly im-
portant in circumstances where high-carbon power sources are used to 
power extraction and enrichment equipment. While the enrichment of 
fuel certainly generates net energy, energy use associated with produc-
ing uranium fuel can diminish the low-carbon qualifications of nuclear 
power.17 

At present, the great majority of nuclear waste from commercial 
reactors is stored in either cooling ponds or dry storage casks. From 
both an environmental and a public support standpoint, the generation 
of nuclear waste is one of the largest drawbacks of nuclear fission as a 



101power source. Just as the emission of greenhouse gasses threatens future 
generations with harmful ecological outcomes, the production of nuclear 
wastes at all stages in the fuel cycle presents risks to those alive in the 
present and to those who will be alive in the future, across a span of time 
not generally considered by human beings. Wastes like Plutonium-239 
remain highly dangerous for tens of millennia: a span roughly equiva-
lent to the total historical record of human civilizations.18  Furthermore, 
while most states using nuclear power have declared an intention of cre-
ating geological repositories for wastes, no state has such a facility in op-
eration.19 The decades-long story of the planned Yucca Mountain reposi-
tory in the United States demonstrates some of the practical, political, 
and legal challenges to establishing such facilities in democratic socie-
ties. Dry cask storage is not an acceptable long-term option, as suggested 
by its Canada Nuclear Safety Commission categorization as ‘a short-term 
management technique.’20 When dealing with wastes dangerous for mil-
lennia, it cannot be assumed that regular maintenance and inspection 
will continue. Storage systems must be ‘passively safe’: able to contain 
the wastes they store for the full duration of their dangerous lives, with-
out the need for active intervention from human beings. To date, no such 
facilities exist. Their successful development and commercial operation 
is a pre-requisite of the responsible expanded use of nuclear power. In 
an ideal world, passively safe storage facilities for waste would be estab-
lished before, not after, the reactors that will eventually fill them.

Nuclear power has also been widely criticized for receiving high lev-
els of governmental subsidies, both implicit (as with liability legislation) 
and explicit (as with direct support for new facilities). Estimates of the 
total subsidies provided to the nuclear industry in the United States alone 
range up to one-hundred billion dollars, though the early conflation of 
nuclear energy and nuclear weapons programmes makes precise estima-
tion challenging.21 This leads to two major questions: firstly, why is it 
that the nuclear industry has been in subsidized operation for over fifty 
years but has not yet overcome the need for public support? Secondly, 
what proportion of the costs associated with new facilities will actually 
be borne by taxpayers, rather than the firms hoping to profit from them? 
The purpose of government subsidy is to correct for externalities in the 
market – situations where individually rational profit-maximizing actors 
will not make socially optimal choices. Given the negative externalities 
associated with nuclear power (waste, risks, etc.), justification for ongo-
ing subsidy requires very strong evidence that nuclear energy produces 
substantially fewer externalities than alternatives, and that the absence 
of subsidy would lead to outcomes that are more adverse to a degree 
larger than the cost of the subsidies themselves. The effective comparison 



102 of costs per unit of energy between nuclear power and other options 
requires a clearer understanding of all the subsidies and externalities 
involved with each.22  

Nuclear proliferation is a major geopolitical concern in several re-
gions. States with hostile neighbours watch nervously whenever nuclear 
facilities of any kind are constructed. Furthermore, there can never be 
a complete separation between equipment, personnel, materials, and 
knowledge used for civilian nuclear power generation and the same 
things used for weapons development. All else being equal, a state in 
possession of reactors, fuel, and scientists will be able to produce an 
atomic bomb significantly more easily than one lacking these ingredi-
ents; this is especially true given the consensus that the most difficult 
aspect of acquiring a crude but functional fission device is the acquisi-
tion of bomb-grade uranium or plutonium. States that have either devel-
oped or sought to develop nuclear weapons using expertise (and possibly 
materials or equipment) diverted from civilian programs include Israel, 
South Africa, Pakistan, North Korea, Iraq, and possibly Iran. While the 
construction of new nuclear reactors in states that already have nuclear 
weapons probably does not contribute to proliferation risks, their more 
widespread dissemination in states with few or no bombs may well en-
courage regional rivals to consider moving towards nuclearization. The 
more volatile a particular region becomes – and the more acute the se-
curity concerns different states develop about one another become – the 
more likely various actors will seek to convert civilian into military nu-
clear capability.

One somewhat less obvious consequence that arises from the military 
connections of nuclear power is the degree to which secrecy impedes 
public scrutiny above and beyond the opacity of the figures available for 
other industries. Given that nuclear operators will always be presented 
with serious questions of security – as will the governments that license 
them – the nuclear industry has a unique opportunity to evade public 
and journalistic scrutiny through the assertion that secrets must be kept 
for security purposes. In Israel, for example, publicly available informa-
tion about the storage of radioactive wastes is extremely limited. Such 
limitations frustrate attempts to discover the actual fiscal and environ-
mental costs associated with the nuclear industry. This, along with the 
unwillingness of governments to provide too much public information 
on an issue as controversial and unpopular as nuclear energy, reduces 
the depth and meaningfulness of debates about nuclear energy. This 
makes it especially challenging to answer questions about the total levels 
of subsidy directed to the nuclear industry, as well as to determine what 



103proportion of those subsidies supported civilian electricity generation 
technologies and facilities.

One of the most probable and worrisome consequences of climate 
change is changes in regional water availability. Decreased water quan-
tity and increased temperature both pose challenges for nuclear facili-
ties, since they use very large quantities of water for cooling.23  The ipcc 
projects that future precipitation is likely to be more sporadic, increasing 
in total quantity in high-latitude regions while subtropical zones dry out. 
Loss of winter snowpack leads to diminished summer river flow, while 
changes in precipitation patterns and evaporation will likewise alter the 
quantity and timing of water availability in different regions. Areas that 
have not faced significant water stress in the past may find themselves 
doing so, while areas that had previously faced moderate stress might 
find themselves in extreme conditions. Already, there are precedents of 
nuclear power plants that needed to be shut down due to high ambient 
water temperatures or low water flow. For example, in summer 2007, 
the generating station at Browns Ferry, Alabama had to be shut down 
because cooling water from the Tennessee River was too hot to use.24 
Particularly in areas like the Southern United States and Australia, un-
certainty about future water availability could constrain the additional 
deployment of nuclear stations. Deployment in spite of such concerns 
could lead to additional shutdowns of the kind already seen, depriving 
the grid of power and the plants of usefulness.

At any point in time, the world’s economically accessible supply of 
uranium depends upon several factors: the extent and quality of known 
reserves; available extraction and processing technologies; and the mar-
ket price of uranium. In the medium-term, the last of these is arguably 
the most important, since higher costs should spur exploration and tech-
nological development. That said, it is possible that future supplies of 
uranium will prove insufficient to maintain low prices in the absence 
of commercial breeding of nuclear fuel; this is particularly true in the 
event that large amounts of new nuclear capacity is constructed. While 
nuclear supporters argue that future fuel constraints will be eliminated 
through technological advances, it is not currently clear whether such 
technologies will ever be viable and, if they are viable, when they will 
be available, at what cost, and with what level of government support. 
However, fuel costs are a comparatively small fraction of the total ex-
pense of building and operating nuclear plants. As such, the economics 
of doing so successfully is less dependent on fuel prices than for fossil-
fuel fired thermal plants.

Enumerating the points against nuclear power does not, however, 
resolve the question of how to address climate change and energy secu-



104 rity concerns. One prominent opponent of nuclear energy is the Brit-
ish journalist George Monbiot. Arguably, however, the approach he de-
scribes in his thought-provoking book Heat: How to Stop the Planet from 
Burning demonstrates the great difficulty of achieving climate change 
goals while discontinuing the use of nuclear power.25  If restrictions as 
harsh as those he describes are necessary to achieve energy security and 
a stable climate, without using nuclear energy, the support of govern-
ments and private citizens for such an approach may be weak. While his 
plan also includes far more aggressive total emission reduction targets 
than have been seriously considered by any state thus far, the difficulty 
of reaching them and the extent of lifestyle changes required to meet 
them are partly indicative of extra cuts required elsewhere by virtue of 
foregoing nuclear.26 Arguably, nuclear power could also provide a kind 
of safety net, in the event that other kinds of emission reductions do not 
emerge as rapidly or forcefully as expected. Of course, this would require 
that these other measures are implemented just as energetically alongside 
nuclear construction as they would have been in its absence.

The Positive Case Against Nuclear

There are those who argue emphatically that the goals sought by nu-
clear advocates can be achieved more rapidly and at a lower cost through 
other means. Conservation can reduce total energy usage, efficiency can 
be improved, and funds that would have been used to subsidize nuclear 
power can be directed toward more rapidly-deployable renewable gener-
ating options such as wind and concentrating solar power. A prominent 
advocate of this view is Joseph Romm, whose analysis of carbon capture 
and storage (ccs) is mentioned above. He argues that not only can re-
newable sources of energy be used to mitigate climate change and bolster 
energy security, but that they can do this in ways that fundamentally and 
beneficially alter the energy basis of the world economy.

The falling price per watt of solar capacity suggests that renewable 
power could become cost-competitive with traditional generation options 
in the near-to-medium term, even when externalities like greenhouse gas 
emissions are not considered. According to The Economist, the price of so-
lar cells has fallen from nearly twenty dollars per watt during the early 
1980s to under five-dollars per watt in 2005.27  Organizations including 
Google’s re < c initiative are seeking explicitly to produce renewable 
generation options that are economically as well as environmentally su-
perior to coal power.28 So long as one of the most major objections to re-
newable power is the high capital costs, the extended and ongoing trends 



105towards commercial viability are evidence that renewable power can rise 
to the challenge, potentially while receiving far less substantial subsidies 
than the nuclear and fossil fuel industries. States that implement carbon 
pricing policies, thus internalizing the climatic externalities associated 
with fossil fuel use, will further improve the relative economic appeal 
of renewable power, while generating more socially optimal outcomes 
(since externalities previously imposed upon powerless third parties will 
be constrained). 

The arguably more transparent economics of renewables is a signifi-
cant advantage over nuclear, at least from the perspective of those evalu-
ating the two options. While there have certainly been subsidies granted 
for the development and deployment of renewable generation technolo-
gies, these are relatively transparent and well quantified. Because of sec-
ondary impacts and risks, the subsidies for renewables can be considered 
more justified than those granted to the nuclear industry. Whereas nu-
clear power plants produce significant externalities in the form of waste 
and accident risk, neither is a significant factor in relation to renewables. 
Of course, other issues exist with renewable options, such as land use, 
harm to birds and bats, and the disruption of river flow by dams. The 
use of renewables for electricity generation does have a stronger claim to 
‘infant industry’ status than nuclear power, which is no newcomer to the 
business of large-scale electrical generation. Electricity has been com-
mercially generated using nuclear fission since 1956. Nuclear fission also 
provides eleven per cent of Canada’s electricity, nineteen per cent in the 
United Kingdom, thirty per cent in Japan, and eighty-eight per cent in 
France. It is neither a newcomer nor a small player, unlike many renew-
able options, such as wave, tidal, and ocean thermal power systems.

Arguably, renewable technologies have the capacity to be more rap-
idly deployed than nuclear technologies. Whereas a small number of 
firms have the heavy manufacturing equipment and expertise required 
to build nuclear reactors, the technology and capital required to produce 
various types of renewable power systems is more widely distributed. 
Whereas nuclear generating stations are massive, capital intensive, and 
slow to construct, renewable generation options have the potential to be 
more nimble and responsive to local conditions. This may prove espe-
cially advantageous in rapidly developing states like India and China. Re-
newable sources of energy also have the potential to form the backbone 
of a genuinely sustainable society: that is, one that would be capable 
of perpetuating itself indefinitely, given the limitations imposed by the 
finite nature of the planet.

Whereas nuclear plants would basically serve the same role as coal 
plants in the grid – single, large producers – renewable generation op-
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107tions have a varying level of output. Indeed, balancing the variable input 
from renewables would require far more energy storage and integrat-
ed energy transmission capacity than a nuclear-based alternative. The 
potential of renewables to provide the equivalent of baseload electrical 
capacity is therefore coupled with the development of a more efficient 
and intelligent electrical grid. Using high voltage direct current (hvdc) 
power lines makes it feasible to transport electricity long distances: con-
necting solar facilities in the American southwest to major cities, or oth-
ers in North Africa to Europe. The more effective integration of electrical 
grids holds the promise of more closely equalizing energy prices: remov-
ing price differentials and situations where electricity is used wastefully 
in areas rich in generating capacity but poor in export capacity. An 
enhanced grid would also allow for more effective load balancing. Wind 
and solar power plants with outputs that peak at different times could be 
integrated to smooth output. They could also be combined with renew-
able options like hydroelectric and biomass plants capable of altering 
their output in real time. This approach – already being implemented 
in Germany’s pilot Kombikraftwerk project – could lead to a grid where 
most capacity comes from renewables, with energy storage systems and 
perhaps some hydrocarbon-powered ‘peaker’ plants to deal with de-
mand surges.

Demand management could also enhance the relative appeal of re-
newable sources of power. For instance, the transition towards a large 
number of electric battery vehicles operating in urban environments 
could create an enormous new reserve pool of energy. At times when re-
newable output exceeded demand, vehicles could be selectively charged. 
Likewise, at times when demand exceeded production, vehicle batteries 
could be partially drained to compensate. A smart electrical grid capable 
of managing such operations could also time and scale the operation 
of heating and cooling, energy intensive industrial processes, and other 
sources of demand so as to shift energy consumption from times of peak 
usage to those of peak availability. A renewably-backed smart grid could 
also improve efficiency in some areas through decentralization.

A transition to an electricity generation system based on renewable 
sources would both facilitate and require the development of significant 
new capacity in energy storage and transmission. While these would 
not be required in a scenario where coal and gas generation are simply 
supplanted by nuclear, their development may nonetheless be justified by 
the avoidance of many of the problems associated with nuclear fission, as 
well as the new opportunities a more flexible and distributed electricity 
generation system could provide.
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Compelling arguments exist in favour of nuclear power, as well as 
against it and in favour of alternative options. The challenge presented 
to those wishing to select the best option is to weigh these arguments 
against one another, under conditions of uncertainty about what some 
key elements of the situation in the future will be. A number of possible 
outcomes could arise from the nuclear debate and subsequent choices. 
It is not clear at this point whether nuclear power or renewables would 
actually be the more expensive option in the long term. It is unlikely that 
a clear-cut answer to this question is possible, given the different weight-
ings that could be given to factors like land and water use, the risk of ac-
cidents, and so on. Furthermore, given the path dependencies involved, 
it may not beg knowable after the fact either. Regardless of which option 
is actually more costly, a number of possible outcomes could arise from 
the policy debate about nuclear energy and renewables:

The expensive option is chosen and it works - achieving the ••
desired outcomes for climate change and energy security.
The cheaper option is chosen and it works.••
The cheaper option is chosen and it fails to adequately reduce ••
emissions or enhance energy security.
The expensive option is chosen and it fails.••

The possible negative outcomes are therefore either (a) having spent too 
much money to achieve an outcome or (b) having chosen an unsuc-
cessful strategy. (a) is not entirely separate from (b), since costs will 
likely influence the rate of deployment. It is also theoretically possible 
to succeed in either climate change or energy security, but not both. 
For instance, a strategy could be adopted that eventually requires severe 
cuts in energy usage, because the technology to provide the energy in a 
low-carbon manner does not emerge viably.29 Alternatively, the failure 
to produce effective low-carbon technologies may drive states towards 
the continued heavy use of climatically unacceptable options like coal 
for energy generation, and possibly even transport fuels. Another inter-
pretation is to consider ‘try both approaches’ to be the expensive option 
and ‘choose one or the other’ to be the less costly alternative. In this 
scenario, the same tradeoffs apply, although there is a higher overall 
possibility of finding at least one viable option, as well as a higher overall 
possibility of wasting money on unsuccessful or unacceptable approach-
es. Compounding the problem of absent knowledge is the problem of 



109impossible knowledge. When a major choice is made (implicitly or ex-
plicitly) about the direction to be taken, opportunities to learn about the 
outcomes of alternative choices are constrained. For instance, humanity 
might act aggressively to prevent dangerous climate change, achieve sta-
bilization, and later doubt whether so aggressive an approach was actu-
ally required. Conversely, rejecting opportunities to create a low-carbon 
global economy might lead to very harmful climatic outcomes, but still 
leave uncertainty about whether any feasible action could have made a 
difference. Given the singular nature of the planet, genuine experimen-
tation is impossible. As a result of that, and of the wide-reaching and 
potentially catastrophic character of climate change, policymakers must 
choose under conditions of considerable risk and uncertainty.

Perhaps the mechanism through which the best balance between 
risk management and cost optimization can be struck is a combination 
of experimentation and scrutiny. Differing political outcomes in vari-
ous jurisdictions are likely to produce experiments of both kinds in the 
medium-term, with some states opting for a nuclear strategy and oth-
ers seeking to achieve similar goals by other means.30  The independent 
and rigorous evaluation of the costs, successes, and failures of each ap-
proach could provide invaluable guidance for the next round of decision-
making. While security concerns must obviously be borne in mind, they 
must be addressed in a way that does not obscure the success or failure 
of new nuclear stations as commercial, civilian endeavours. By adopt-
ing both approaches, it may be possible to avoid prematurely closing off 
promising routes to emission reductions, while also not following blind 
alleys for too long. This is an approach that necessarily carries risks – 
most significantly, of wasting time in which a more effective strategy 
could have been deployed, as well as creating additional nuclear waste 
and proliferation problems. At the same time, it is arguably the approach 
that produces the best possibility of successfully shifting to a low-carbon 
society rapidly enough to avoid catastrophic climatic impacts. Given that 
no global coordination exists on energy choices, it seems inevitable that 
the experiment will be carried out. It will be incumbent upon those with 
the intention of tackling climate change to effectively assess the strength 
of arguments for and against nuclear energy on the basis of progressively 
accumulating data and experience. 
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Elbridge Colby

George Perkovich and James Acton have performed a service by forth-
rightly laying out the general conditions and steps that would need to 
precede nuclear abolition. Much of the discussion on whether and how 
to ‘get to zero’ avoids this kind of practical  road-mapping, instead pre-
ferring to dwell on the dire necessity of the effort or on recommenda-
tions for early moves in that direction.1 

The book begins by stating its objective of seeking to encourage a 
goal-oriented conversation on the abolition of nuclear arms. (7) It as-
sumes that the effort should be tried and seeks to work out how it could 
be done. (10) It then marches through the political conditions that would 
need to be established in order to increase the chances of getting rid 
of nuclear weapons (Chapter One), moves to problems of verification 
(Chapter Two), discusses the challenges posed by civil nuclear energy 
in a nuclear weapons-free world (Chapter Three), tries to confront 
the problem of enforcement once such an objective has been achieved 
(Chapter Four), and discusses the problems associated with hedging and 
managing nuclear knowledge after getting to zero (Chapter Five).  By 
sketching out the requirements necessary to achieve a nuclear-free world 
(or something approximating it), Perkovich and Acton help open a new 
front, so to speak, in the debate: instead of talking entirely in generali-
ties, now we can see what a plausible case would look like for how to ‘get 
to zero’ and can argue about that, too.   

In so doing, they unintentionally provide another service. That is, 
to affirm the anti-abolitionist position by showing just how unrealistic 
and, even more pointedly, unappealing, getting to and living in a world 
without nuclear weapons would be. As their monograph shows, and oc-
casionally even admits, (12, 83) such a project would involve the states of 



114 the world exposing themselves to enormously increased risk at the cost 
of their national autonomy and flexibility in a profoundly doubtful and 
perpetually unstable endeavor. And all this in exchange for – well, the 
argument for why all this would be ventured is never advanced with the 
vigor commensurate with the call’s demands. 

The authors are ambitious. They state early that nuclear disarmament 
would not be feasible unless the most dangerous global flashpoint issues 
were resolved, including Taiwan, Kashmir, Palestine, and the Russian 
near-abroad, inter alia. (Chapter One) They further note that key regions 
of the world would have to continue to shelter under the United States’ 
extended deterrence commitments, even as  us conventional dominance 
would have to be reigned in ‘by international law as understood by other 
major powers in determining whether, when, and how to use military 
force’. (25) Despite this loss of discretion, the  us would simultaneously 
have to build up its conventional capabilities to meet these commitments 
in order to replace the loss in potency from removal of its nuclear forces. 
(30-31) Russia, China, Japan, Europe, India, Pakistan, and the other 
important powers would need to be satisfied that they would be pro-
tected against aggression or coercion from any of the others. (24-32) The 
Iranian and North Korean nuclear programs would have to be stopped. 
(36-37) And so on. These are not modest demands.   

But the authors’ point is more systematic and ambitious than a series 
of disjointed proposals, and is made more explicit later, in the context 
of enforcement: for nuclear disarmament to progress, among the great 
powers there would need to be ‘significant reconciliation of their inter-
ests and approaches to regional and global security.’ (90) This is because 
nuclear weapons are uniquely central to the world’s security system due 
to their unparalleled destructiveness and consequent value as instru-
ments of deterrence, a value the authors concede. (87) Nuclear weapons 
have played central and irreplaceable roles in deterring aggression, most 
notably against the Soviet threat (both conventional and nuclear) against 
western Europe and elsewhere, but also in the  us-China, India-Pakistan 
and, more indirectly, Israeli-Arab contexts. Nuclear weapons continue to 
play a vital role in assuring at least thirty allies in Europe and Asia of  us 
security commitments and, more importantly, provide a nearly unshake-
able backstop against future strategic and technological developments. 
Getting rid of nuclear weapons would, therefore, involve forfeiting the 
most effective known instruments of deterrence, instruments that have 
been correlated with – and, in all likelihood, were the principal cause 
of – sixty years without major great power war.2     

As the authors recognize, such a forfeiture could only take place if 
the need for such deterrence no longer obtained; in other words, that 



115potentially dangerous interstate competition and disagreement no longer 
existed. Such a world is implausible (and perhaps impossible) if states 
are to retain the substantial autonomy they enjoy today. This forfeiture 
would require the important states of the world to find reasons and ways 
to cease acting in a fundamentally independent manner with respect to 
the management and resolution of their differences. Since conventional 
arms simply cannot provide the same effectiveness as deterrents, nucle-
ar-armed states and those they shelter would have to see the decision to 
disarm as responsible and sustainable, a prospect only likely in a world 
in which states no longer fear that other states or non-state actors will 
exploit this vulnerability. 

It would perhaps be too flippant to dismiss this as hopelessly im-
plausible, but it is more than that. For if the proposal is offered with 
any seriousness of purpose, it is also a call for radical change in global 
governance. This is most clearly stated in the authors’ discussion of the 
problem of enforcement in a nuclear-limited or nuclear-free world. Ac-
knowledging that states would be intensely interested in enforcing the 
rules and in preventing cheating and breakout, the authors blithely state 
that ‘it would be necessary to develop punishments that could deter states 
from breaching their obligations and deny states the benefits of any vio-
lation’ and ‘there must be decision-making avenues and procedures that 
enjoy international legitimacy and that would work in a manner timely 
and robust enough to deter or eliminate threats.’ (84) This has a blood-
less tone, and their suggestions – that the Five Permanent Members of 
the un Security Council or a separate body of the nuclear eight take 
responsibility – seem only a marginal shift from current practice. But 
make no mistake. What they are talking about is a revolutionary shift 
in global governance: essentially the creation of a sovereign-like entity 
to manage international security relations.  For if this entity were to 
be capable of assuring states that it could detect and, if necessary, pun-
ish a violator rapidly and effectively, it would clearly need to be a very 
different beast than the un Security Council which, in comparison, is 
positively feckless. Indeed, the authors recognize that the power to make 
war in pursuit of these duties would be a necessary component of this 
entity’s charter – and not only to make war, but to make it with such 
effectiveness as to satisfy other states that the nuclear-free world would 
be protected. (94) Yet if such an entity were to be effective, it could not 
reasonably confine itself to limited strikes, which even minor countries 
like Libya (1986), Sudan (1998) and Afghanistan (1998) could withstand. 
It would need to be able to prevent breakouts, withstand challenges if 
necessary and defeat recalcitrant powers. It would thus need to monitor 
states’ most sensitive defence activities, have the strength to outmatch 



116 any challenge, and bear the authority to act quickly, effectively and deci-
sively – to be ‘exceptionally reliable.’ (83)  

This means that even though the authors reject ‘automatic’ enforce-
ment (which is meaningless anyway – who gets to decide what ‘auto-
matic’ means?) the implication is to vest decision-making authority – a 
kind of sovereignty – with the entity. It would have the power to make 
decisions about states’ central security dispositions and actions and to act 
on those decisions – otherwise it would not provide the margin of safety 
other states would demand. Nor would the entity’s powers be confined 
to the merely technical sphere. States obtain and retain nuclear weapons 
for fundamentally political reasons, generally because of their security 
situation and, occasionally, for reasons of prestige. As the authors note, 
for a nuclear-free world to be sustainable, political disputes such as those 
over Taiwan and Kashmir would not only have to be resolved but also 
continuously managed. New conflicts would have to be addressed and 
prevented from reaching the point at which nuclear weapons would be-
come an appealing tool. Thus political motivations would need to be an 
inherent part of the entity’s writ as well. Of course, these responsibilities 
might be shared with another entity like the Security Council. But the 
underlying point is that international political disputes of any severity 
would need to be disposed of at the international level. Thus an interna-
tional entity or entities would have the power to make decisions about 
countries’ core security issues and to take effective actions based on those 
decisions. 

In other words, to get to a reliably nuclear-free world, there would 
need to be a sovereign or nearly-sovereign international power to man-
age international security affairs. This would be an even greater necessity 
if the proposal to arm this international entity with a nuclear force were 
enacted. (100-101) Given that such a system is irreconcilable with the 
continuation of the independence of truly sovereign states, even when, 
as now, ensconced in numerous multilateral arrangements, it can be con-
cluded that a nuclear-free world does, after all, demand a revolutionary 
change in the global political order. Perkovich and Acton approach their 
task coolly, with a moderate detachment, yet their conclusion inadvert-
ently confirms that the most radical partisans of disarmament are right, 
after all: the goal of abolition requires something approximating world 
government. 

Needless to say, such a prospect seems neither plausible nor par-
ticularly appealing. Which leads to the question: why, again, are we 
trying to do this? The authors state that their ‘ultimate reason’ is to try to 
‘reduce the danger of sudden mass annihilation.’ (110) But opponents of 
abolition share that goal – they just think that retaining nuclear weapons 
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seems to be something else, referred to by the authors as ‘the principle 
of global nuclear equity.’ (103) They hold to ‘the basic principle that a 
nuclear order cannot be maintained and strengthened over time on the 
basis of inequity.’ (10) Here is the real nub of the disagreement. Perkov-
ich and Acton appear to think that nuclear proliferation and, eventually, 
use cannot be averted without all states being treated basically alike with 
respect to their nuclear capabilities. (10) This argument seems to be both 
plausible and to have moral power. But is it correct? 

It seems pretty clear that it is not.3  First, is ‘equity’ really so im-
portant to states (and non-state actors)? Despite the clamour from some 
states, the historical record would certainly indicate that it is not. The 
very structure of today’s international system not only accepts inequity, 
but positively relies on it. The un Security Council, composed of the 
postwar world’s ‘Big Five’, is vested by the un Charter with ‘primary 
responsibility for the maintenance of international peace and security.’4  
On a more practical level, the cold war saw many countries such as Ja-
pan alongside Germany and other nato powers appear content to allow 
the  us to take a leading role in deterring Communist aggression; in fact, 
the allies appeared adamant that the  us should not be treated alike, as 
this might encourage its withdrawal to its traditional insular posture. 
Going further back, periods of peace and stability were characterized by 
stark inequities in power: the pax Britannica, imperial Rome, China’s 
role as the Middle Kingdom. More ‘equal’ periods – early modern or late 
nineteenth century Europe, for instance – have been far more violent. 

Furthermore, the world is much more ‘equitable’ in nuclear terms 
than it initially appears. First, there are eight (or, counting North Korea, 
nine) nuclear weapons states. Second, most of the world’s big economies 
essentially ‘have’ nuclear weapons: they are covered by a credible  us 
nuclear-backed security commitment. In Europe, the non-nuclear allies 
in nato have direct input into nuclear planning through established 
mechanisms within the alliance; some non-nuclear nato allies are ac-
tually capable of delivering nuclear weapons themselves through ‘dual-
capable aircraft.’5 us allies in Europe and Asia thus enjoy the benefits of 
nuclear weapons even though they do not ‘own’ them. Third, many of 
the other big economies enjoy conventional commitments from coun-
tries (particularly the  us) ultimately capable of resorting to nuclear use 
if necessary: Saudi Arabia, the Gulf States and several Southeast Asian 
nations would fall into this category. Fourth, many important states are 
‘lesser included’ cases within ‘protected’ regions: Ireland, Switzerland, 
Sweden and Austria are ‘free riders’ on nato’s security structure. Fifth, 
the countries of Latin America, the South Pacific and, to a lesser extent, 



118 Africa are in a security environment dominated by external powers ef-
fectively overseeing the security situation; furthermore, the countries of 
these regions are committed to nuclear weapons free zone pacts (the 
Treaty of Tlatelolco, the Treaty of Rarotonga and the signed but inopera-
tive Treaty of Pelindaba). This leaves just a few ‘anxiously unincorpo-
rated’ states – Iran, North Korea, and Syria in particular – outside of 
existing nuclear or nuclear-enabled security arrangements.   

This system - malleable, responsive, and realistic - seems to have 
worked exceedingly well. Not only has nuclear war been averted over 
the last sixty years, but so, too, in a break with the entire history of 
humanity, has conventional war among major powers. But, as Churchill 
observed, this cold peace is ultimately the ‘sturdy child of terror.’ Perko-
vich and Acton, in harmony with Henry Kissinger, George Shultz and 
a host of others, are skeptical that it is so ‘sturdy.’ Many others – and 
probably the authors, too – also recoil at the second part of Churchill’s 
advice, better defined as promoting the threat of disproportionate and 
overwhelming retaliation designed to render any aggression irrational 
in itself, as opposed to merely ‘terror.’ 

But Perkovich and Acton have shown what getting to and living in 
a world without nuclear weapons would probably look like: one nerv-
ously overseen and dominated by a sovereign entity (or entities). Achiev-
ing a world without nuclear weapons would entail sacrificing national 
political autonomy and, in large part, independence, because a world of 
free and separate states must always exist with the possibility of serious 
conflict, and that tension is incompatible with laying down the most 
effective instruments of deterrence. All good things do not go together, 
and this monograph shows us the stupendous costs we would incur to rid 
ourselves of nuclear arms (assuming, almost certainly wrongly, that it is 
possible). To those who believe we are perpetually only a minute away 
from the midnight of nuclear darkness, such a tradeoff may be, if not 
appealing, simply a necessity. To those who value the independence of 
nations, or who see world government as a recipe for gross inefficiency 
and unresponsiveness, if not tyranny, and who can bear the tension of a 
cold peace, the abolition project is to be resisted. This is also the case for 
those who believe such a venture to be hopelessly unrealistic and uncon-
scionably risky, and for those who reject it for a host of other reasons. 
Competition and tension are inherently part of human interaction, and 
so success is never final. The most we can hope for then, is a cold peace 
based on making major aggression of any kind positively irrational. In 
an imperfect world, that’s a lot.  
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James M. Acton and George Perkovich 

We hoped that our Adelphi Paper might provoke exactly the kind of 
debate in which we are now engaged. For too long, those opposed to the 
project of abolishing nuclear weapons did not think it worth commit-
ting their arguments to paper. We therefore welcome Elbridge Colby’s 
response. Our disagreement with him centres on two questions: why 
bother to pursue abolition at all? And, would ‘world government’ be 
necessary to ensure security in a world free of nuclear weapons?

We believe, as Colby correctly identifies, that in the long run it will 
be impossible to prevent proliferation without a serious commitment to 
disarmament. There is a broad consensus that the non-proliferation re-
gime is, at best, in need of a serious overhaul and, at worst, in the proc-
ess of collapsing. To this end, the United States and its friends have tried 
to enact new rules to prevent the spread of sensitive nuclear technol-
ogy, argued for tougher sanctions on Iran and North Korea, advocated 
the strengthening of International Atomic Energy Agency (iaea) safe-
guards and sought clarification of the conditions under which a state can 
withdraw from the Non-Proliferation Treaty (npt). These efforts have 
met with little success because a large number of non-nuclear weapon 
states - the vast majority of which are in compliance with their non-
proliferation obligations - have declined to support them.

We posit in our Adelphi Paper that this lack of cooperation stems, 
in large part, from the failure of the nuclear-weapon states to live up to 
their obligation to work in good faith toward disarmament. In response, 
Colby first asks whether states really care about equity before arguing 
that, actually, because of extended deterrence the world is largely equita-
ble anyway. This argument would find little traction in, say, Argentina, 
Brazil or South Africa - three leading non-nuclear weapon states whose 
support is vital to strengthening the non-proliferation regime.  Each had 
a nuclear weapons programme - South Africa actually had the bomb - 
but decided to abandon it and join the Non-Proliferation Treaty. They, 
along with Egypt, Indonesia and several other ‘middle powers,’ increas-
ingly feel they were mistaken to go along with the decision in 1995 to 
extend the npt indefinitely because the nuclear weapon states display 
little serious intention to live up to disarmament pledges. It would be 
strained to suggest that these middle powers which increasingly resist 
new non-proliferation initiatives ‘enjoy the benefits of nuclear weapons’ 
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in the same way that Japan, Turkey or South Korea (and, of course, the 
nuclear-armed states themselves) do. 

By abandoning nuclear weapons programmes, these states gave up 
more than the ability to deter. They deprived themselves of the status 
and political power that derive from nuclear weapons today. This self-ab-
negation looks increasingly self-impairing as the nuclear weapon states 
agree to extend special treatment to nuclear-armed India, for instance.  
Security obstacles to nuclear abolition are real, as we discuss extensively, 
but Colby is blind to the political hazard of allowing nuclear weapons to 
be sources of prestige. Only a commitment to abolition can devalue the 
political currency of nuclear weapons and thereby keep other states from 
trying to acquire their own.  

To be clear: progress on disarmament is not necessary to justify the 
value of a strengthened non-proliferation regime, but, as a practical mat-
ter, diplomats are finding that it is necessary to achieve it. Christopher 
A. Ford, for instance, who served as the us special representative for nu-
clear non-proliferation during the Bush administration recently stated:

Clearly, in my view, they [non-proliferation and disarmament] are connected to 
the degree that there are those out there who will be more easily enticed into 
collaborative, cooperative work against would-be proliferators to the extent 
that they perceive there to be some hope of real movement on disarmament. It 
is safe to say, I think, that it has been harder as a matter of non-proliferation 
compliance diplomacy to elicit cooperative effort because there is this sort of 
leitmotif out there in certain circles that, in effect, the N5 [the five recognized 
nuclear-weapon states] don’t really deserve our help in controlling proliferation 
because they’re not doing what they ought to do. On any number of different 
levels I will fight that view on its merits; but silly or otherwise it’s widely held; 
counterproductive and dangerous or otherwise it is widely held.1 

As we say in the Adelphi Paper, the desirability of working in good faith 
towards the abolition of nuclear weapons does not necessarily make the 
end achievable. A central purpose of disarmament is to enhance global 
security.  To this end, improved ‘global governance’ would be necessary 
for the safe elimination of nuclear weapons, as Colby correctly empha-
sizes. But that is not the same thing as ‘global government.’ A ‘sover-
eign-like entity’ with ‘the power to make decisions about states’ central 
security dispositions’ is his creation, not ours.  He frequently uses the 
pronoun ‘it,’ in reference to global government, as if we had invoked it.  
Yet, we envisioned no such thing.

A world free of nuclear weapons could only depend for stability and 
security on the alignment of interests between key states, not on the 



122 deus ex machina of world government. Enforcing an abolition agreement 
would require a legitimate forum for states to decide collectively upon the 
response to breakout, but it would be the states themselves, not Colby’s 
‘entity,’ that marshaled the means to confront a violator. The efficacy 
of this process would depend on states regarding non-proliferation as a 
supreme priority (which they do not today) and acting accordingly, not 
on a solution being imposed on them from above.

States would also have to believe that they could protect their vital 
interests without nuclear weapons. Again, this would require not a ‘sov-
ereign-like entity’ but, in Harald Müller’s words, a ‘great power concert.’2  
In such a model of international relations, states recognize that their 
security and prosperity is best served by respecting one another’s core 
interests. It is a model that emphasizes dialogue and diplomacy. States do 
not need to eschew the use of force entirely but they do need to refrain 
from unilateral or unauthorized military interventions.

We certainly do not want to downplay the daunting challenge of 
reshaping international relations in this way. There is complete agree-
ment between Colby and ourselves that one prerequisite would be to 
solve (or permanently stabilize) those territorial disputes that stimulate 
proliferation of nuclear weapons and threats to use them. However, we 
do not regard the aim as utopian. South America, for example (as Colby 
himself points out), is a continental nuclear weapon free zone.  States 
there could produce nuclear weapons, but they have chosen instead to 
secure themselves without them, and without nuclear deterrence being 
extended by external powers.

Our Adelphi Paper argues that a minimum condition necessary to 
eliminate nuclear weapons from other continents and regions is strate-
gic cooperation between the  us, Russia, and China. These states would 
have to remove the threats that make nuclear weapons attractive to them-
selves and to others that have legitimately acquired them. For instance, 
concerns about the evolution of China’s nuclear arsenal leads India (and 
hence Pakistan) to seek the means to augment fissile material produc-
tion and keep open the option to conduct nuclear tests. Russia does not 
now contemplate reducing its nuclear arsenals to the low hundreds due 
to concerns about  us conventional military power, ballistic missile de-
fenses, and overall American strategic intentions - concerns that China 
also shares. Similarly, worries about Russian and Chinese intentions to-
wards American allies make nuclear deterrence an attractive option for 
the us. Moreover, without strategic understanding amongst these three 
permanent members of the un Security Council, the Council is unlikely 
to reliably enforce non-proliferation rules. This problem can be seen in 
the failure to halt Iran’s nuclear programme, which in turn makes nu-



123clear disarmament in the Middle East a more distant prospect. To sum-
marize, most of the problems that make the abolition of nuclear weapons 
unfeasible today stem from the current divergence of  us, Russian, and 
Chinese interests.

Several points contrary to Colby’s discourse arise from this analy-
sis.  First, global government is irrelevant: the real challenge is for the 
three big nuclear weapon competitors to reorder their security relations 
in ways that could end their reliance on nuclear weapons, and then to 
build on their convergence to induce the other nuclear-armed states to 
follow suit.

Second, if these states move in this direction, they will not surrender 
national sovereignty, as Colby suggests.  Rather, they will be making sov-
ereign decisions to reassure each other and their neighbors that they will 
respect each other’s territorial integrity and will only deploy military 
assets in non-threatening ways.  This can be formalized in arms control 
and disarmament agreements, with the sort of verification and enforce-
ment procedures we indicate.  Such procedures may assign functions to 
international bodies - such as the International Atomic Energy Agency 
- but this is hardly revolutionary practice in international politics.

Finally, contrary to Colby’s allusions, we do not predict that the 
many states whose cooperation would be necessary to make nuclear abo-
lition feasible will actually take the necessary steps (although we urge 
them to do so).  We merely try to identify some of those steps and invite 
serious international analysis and debate.  We find nothing to fear in 
such debate, not least because we believe that states will not take the 
many sequential actions required to abolish nuclear weapons if they do 
not gain security along the way.  

Notes
1 Christopher A. Ford, ‘Deterrence to (and Through) “Zero”: Challenges of Disarma-
ment and Proliferation’ (speech to the Woodrow Wilson Center for International 
Scholars, Washington DC, 14 November 2008), http://www.wilsoncenter.org/in-
dex.cfm?fuseaction=events.event_summary&event_id=487660 (accessed January 
19, 2009).

 2 Harald Müller, ‘The Importance of Framework Conditions,’ in Abolishing Nuclear 
Weapons: A Debate, ed. George Perkovich and James M. Acton (Washington, DC: 
Carnegie Endowment for International Peace, forthcoming).
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Daniel Pope. Nuclear Implosions: The Rise and Fall of 
the Washington Public Power Supply System. 

Cambridge: Cambridge University Press, 2008.  282 pp. £55/$85 (hbk).
isbn: 9780521402538 

Rafael Heffron (Judge Business School and Trinity Hall, 
University of Cambridge)

New civil nuclear power is currently being advocated by governments 
across the United States and the European Union. This can be attrib-
uted to nuclear energy having been reframed as a solution in reducing 
carbon dioxide emissions. In Nuclear Implosions: The Rise and Fall of the 
Washington Public Power Supply System, Daniel Pope provides a timely, 
extensive and retrospective analysis of a previous push for the expansion 
of civil nuclear power in Washington State in the us. In essence, the 
author provides a detailed historical example of possible dangers and 
pitfalls associated with the provision of new nuclear power for the elec-
tricity market. The case revolves around the rush for nuclear energy as 
an energy source by a public agency in Washington State. The historical 
account is developed over six chapters. This before a concluding seventh, 
that delivers an analysis of the conditions of the current energy market in 
Washington and the lessons to be learned from the historical overview 
which apply to local, national and international communities. 

The first two chapters chronologically detail how Washington state 
progressed to a situation where it committed to build five large nuclear 
power plants in the 1960s and 1970s. The Pacific Northwest region held 
the view that economic growth and electrical supply were positively and 
intrinsically linked. In the middle of the twentieth century, once hydro-
power capacity was maximised, nuclear energy became an option. For 
this purpose a consortium of local public utility companies formed an 
alliance to create the Washington Public Supply System. 

How the Washington Public Supply System began its implosion is 
detailed in chapters three and four. The author explains how conditions 
for five nuclear reactors were unfulfilled and only one plant was com-
pleted, and became operational. The root of the difficulties lay with the 
financial strains that arose because of the later plants’ failure to secure 
the necessary financial guarantees. The situation was not helped by 



125problems arising with electrical demand, costs, and completion dates 
falling far short of their estimated values. The author cites theories from 
organisational and management studies, and states that the elements of 
implosion for nuclear power projects are also prevalent in other types of 
construction, transport, and infrastructure projects.

The resulting implosion is outlined in chapters five and six, and at 
the forefront of this were continuous financial and legal battles for all 
stakeholders concerned. One legal action by bondholders even prompted 
reform in the bond market. Of significance was the overall implication 
of the failure which resulted in the questioning of the capability of the 
legal system to resolve the issue of responsibility in cases of such com-
plexity and magnitude. An underlying premise is that in comparison to 
oil or even gas, nuclear power has too much risk associated with it; a 
result of its high initial financial costs and potential for extreme environ-
mental disaster.

The concluding chapter analyses the current state of the Washing-
ton state energy supply market while also deliberating upon the lessons 
learnt as a result of the crisis. Of particular concern to the author is the 
question whether the environment, energy supply and security, and eco-
nomic concerns can be balanced in energy policy. The merit of Pope’s 
research lies in this question. The effect of not achieving a balanced 
energy policy is demonstrated in the earlier chapters. For a person at 
any level involved in, or contributing to, energy policy this book presents 
an insight into an important episode in the history of nuclear energy. 
An undertone that runs through the last chapter suggests that nuclear 
energy policy that has not yet comprehensively dealt with the financial, 
technological, legal and, public concerns involved in new nuclear power 
projects risks peril. This book tells a cautionary tale for anyone contem-
plating a series of nuclear power plants in the twenty-first century. 
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Dayfdd Elis (Worcester College, University of Oxford)

The early years of this decade were bleak for the British nuclear industry. 
In 2003, with electricity prices low and the massive government bailout 
of British Energy fresh in the mind, a Government White Paper seemed 
to sum up neatly the prospects for a new era of nuclear generation in the 
United Kingdom, describing the economic case as ‘unattractive’ and not-
ing that the question of dealing with waste was still unresolved. 

The tide was soon to turn, however, as rising natural gas prices and 
concerns about delivering on ambitious greenhouse gas emission tar-
gets came to feature more prominently in the Government’s thinking. 
In 2006, a mere three years after all but writing off the nuclear option, 
the Government conducted another review of the energy policy. The un-
ambiguous conclusion was that atomic energy did have a role to play in 
Britain’s energy future after all. In the memorable words of Tony Blair, 
nuclear was ‘back on the agenda with a vengeance.’

With the nuclear debate well and truly re-opened, this would seem 
to be a propitious time for the publication of a book outlining the current 
state of the debate over nuclear power in the United Kingdom. Nuclear 
or Not seeks to do so by presenting a collection of essays from fourteen 
writers drawn from universities and from the nuclear industry. 

The volume succeeds in capturing both the breadth and depth of 
this complex debate. It opens with a primer in nuclear fission technol-
ogy and a history of the arguments about its use in the uk. Then two 
contrasting chapters consider how the discussion ought to be structured 
before proceeding to the substance of the contemporary cases for and 
against new nuclear,. 

As with any complex policy problem, framing the nuclear question 
carefully and consistently is critical. It is to the editor’s credit, then, that 
this is treated explicitly and early on. In the first essay, Gregg Butler and 
Grace McGlynn plead for a debate that is not framed as a search for an 
ideal form of electricity generation. All technologies have advantages 
and disadvantages, they argue, and our goal should be to find a mix of 
technologies that represents the best possible trade-off between risk and 
reward. The second essay, by Paul Allen, couches the debate in very 



127different terms. He argues that we must break the deadlock between 
nuclear and renewables by choosing, once and for all, which technology 
will take us to a low-carbon future.

Allen writes passionately, but does not convince intellectually, par-
ticularly when read next to Butler and McGlynn. He does not seek to 
justify, either conceptually or empirically his central premise: that there 
is a deadlock between nuclear power and renewables. Similarly, he does 
not justify the (self-devised) framework that he uses to compare the two 
technologies. Butler and McGlynn’s approach of comparing overall costs 
and benefits of different options may raise several practical problems, 
but it is at least ethically well-rooted in utilitarianism.

After the two essays framing the debate, the volume proceeds to con-
sider whether renewables and nuclear are complementary or compet-
ing technologies, again by means of two essays that reach very different 
conclusions. 

Finally, the volume considers the main substantive issues of the de-
bate: health risks, radioactive waste, the threat of terrorism, and cost. 
It also offers three perspectives on nuclear energy around the world in 
order to tackle the issues beyond the British context. All these contribu-
tions are well-informed, and interestingly each writer (with one excep-
tion) concludes that nuclear is not an option that the United Kingdom 
should pursue.

On first reading, this seems to amount to a strong and well-informed 
case against new nuclear builds. It is difficult, however, to avoid the sus-
picion that the negative answer most authors give to the question is due 
at least in part to an incomplete analysis of exactly the kind that Butler 
and McGlynn counsel against. This is perhaps a predictable result of 
in-depth treatment of some of the negative aspects of nuclear without a 
similarly-detailed analysis of other technologies.

Wisely, the editor adopts a more neutral line in his closing chap-
ter, suggesting that nuclear may have a useful role to play despite its 
drawbacks. It is questionable whether a book that focuses on a single 
technology can make a balanced and holistic analysis of our energy op-
tions. Despite this, Nuclear or Not succeeds in offerring an informative 
and well-articulated perspective on a debate that is certainly not over 
just yet. 



128 Constance Perin. Shouldering Risks: The Culture of 
Control in the Nuclear Power Industry. 
Oxford: Princeton University Press, 2007.  379 pp. £19.95 (pbk).
isbn: 978069112774

Malcolm Joyce (Lancaster University)

Constance Perin’s Shouldering Risks: The Culture of Control in the Nuclear 
Power Industry presents an enormously thorough argument on the com-
plexities of human behaviour in response to both anticipated and unex-
pected events in the high-hazard industry that is today’s nuclear power 
sector in the United States.  Perin’s text is very timely, hitting the desks 
of academics, technologists and psychologists at a time when much of 
the industrialised world is seriously considering a return to mainstream 
nuclear electricity production, via a proposition of several new reactor 
designs. Most of these reactor systems have been designed, in part, to 
alleviate anxieties associated with vulnerabilities of active safety systems 
by incorporating a variety of passive safety features into the new plant, to 
use fewer components and to occupy a smaller site footprint.  Given that 
all this is technically feasible, since new plant are now in build, what 
do we know of the complex interaction of humans with these new de-
signs, and moreover, what scope is there for error?  This is the subtext of 
Perin’s book and also an emphasis of its conclusion, based on an analysis 
of several events from the existing us nuclear power fleet.

Perin selects four real scenarios for consideration by the reader, 
each sufficiently technologically-dependent to have generated significant 
cause for thought within the specific nuclear plant communities associat-
ed with them.  At the same time the events are also mutually complemen-
tary and are representative of the spectrum of possibilities that can face a 
plant operating team. This is unlikely to be a text that non-technologists 
will feel the need to discard as a result of overwhelming technological 
jargon as Perin has achieved an excellent compromise between the need 
for technical context and the non-technical premise of this text.  Interest-
ingly, what appeals most to the technologist on reading this book, in my 
opinion, is the unusual and welcome snapshot that Perin has established 
of the culture of engineers and technologists in the nuclear industry.  
Far from being full of jargon, the reader is left informed of the priorities 
and values of the highly-skilled and committed people that run these 



129complex high-hazard systems.  For aspiring engineers in particular, this 
readily-available context, supported by extensive transcripts of numerous 
interviews with scientists and engineers at the front line in real plants, 
summarizes the routine, high-value decision making culture that some 
would argue is the essence of twenty-first century engineering with com-
plex systems.

That is not to say that this is a trivial book to read – there is an enor-
mous amount of cited detail whilst, conversely, the necessary technical 
background will be too superficial for some tastes.  In particular, the 
summaries of the Three Mile Island and Chernobyl accidents early in the 
text opt for ‘root cause’ descriptions that not only belie the complexity 
and extensive research that these events have attracted, but also perhaps 
contradicts Perin’s warning reference to ‘folk theories’ in her conclu-
sion.  It is also important to appreciate in reading this text that, despite 
the nuclear industry’s global community and its desire to share informa-
tion across national boundaries, this text is almost entirely a perspective 
from the United States and is nuclear-centric.  There are thus important 
caveats in extrapolating the conclusions to a broader global context or to 
other high-hazard industries.  For example, the incipient naval culture 
that Perin describes early in the book is not so apparent in the uk, due 
to significant differences in plant design and the origin of many nuclear 
engineers being in conventional power production.  Furthermore, the 
‘insular nature of many departments [in nuclear training]’ is not so in 
Europe, I would argue, with many engineers pursuing extensive courses 
in the societal responsibilities of technology and human performance.  A 
broader global, cross-sector analysis of the type Perin presents in Shoul-
dering Risks  would be even more fascinating. 
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In this sober and well-reasoned analysis, Michael Levi delves deep into 
the simultaneously exaggerated and underestimated threat of nuclear ter-
rorism. The strength of this book is in the balance he draws between 
relevance for experts and policymakers on one hand, and comprehensi-
bility for laymen on the other. Levi’s central argument is that an effective 
defence system must be multifaceted and integrated, utilizing a creative 
rather than ‘worst-case scenario’ strategic approach, and accepting of 
the fact that absolute security is a chimera.  

The spectre of nuclear terrorism in a post-9/11 world has created a 
sense of nostalgia for cold war stability. Yet the most intriguing aspect 
of Levi’s analysis informs us that such nostalgia may not be warranted.   
Levi convincingly challenges the commonly held view that the odds are 
stacked against the security services who must succeed every time while 
the terrorists only have to succeed once. The author argues that this view 
should be flipped around. Instead of focusing on the dynamic between 
the terrorist group and the defence system from plot to plot, we should 
focus on this dynamic within single plots. Doing so results in Levi’s 
remarkably more optimistic assessment that ‘terrorists must succeed at 
every stage, but the defence needs to succeed only once.’  

Thus, terrorists face considerable challenges in perpetrating a suc-
cessful nuclear strike. When a terrorist group dodges one level of de-
fence, they incur costs that increase their chances of detection at a later 
stage.  For example, to acquire nuclear material, a terrorist organization 
may wish to avoid detection by foregoing one large purchase and intead 
making a series of smaller purchases.  In doing so, the terrorists may 
evade detection, but they also increase their risk of falling prey to a sting 
operation or being a victim of fraud, as al-Qaeda was in 1993.  If a terror-
ist is able to gather sufficient material and evade detection, the next set 
of obstacles is in assembling the weapon. Nuclear materials, especially 
uranium metal, are volatile and susceptible to spontaneous combustion.  
An explosion or fire may expose the plot to the authorities as it did to a 
Manila-based group in 1995, which was plotting to take down us airlin-
ers across the Pacific. In addition to accidents, the quality of the materi-
als used also creates complications. These challenges can be overcome 



131by technical expertise but it is here that the terrorist group is faced with 
what may be its most serious trade-off: seeking technical expertise from 
those outside the group may increase the risks of detection but limit-
ing expertise to within the group may increase the risks of technical 
failure.

This slim but dense volume ranges widely across a complex topic.  
Perhaps its key contribution lies in its detailed study of the trouble ter-
rorist groups must go through if they decide to ‘go nuclear.’ While cold 
war-style deterrence is ineffective against non-state nuclear terrorists, 
reading this book will at least make them think twice.  



132 Climate Change: Preparations for a 
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Climate change has become an inescapable issue in national and 
international policy arenas. The scientific evidence for anthropogenic 
climate change has become increasingly clear and suggests the need for 
very significant and far-reaching changes across many spheres of eco-
nomic, social, and political activity, both in terms of reducing emissions 
levels and adapting physical and social infrastructures to cope with fu-
ture changes in climatic patterns and human environments. Yet, despite 
growing scientific consensus, the pace of addressing this challenge has 
varied considerably across policy-making areas, societies, and sites of 
governance. The St Antony’s International Review (stair) seeks to exam-
ine the policy responses which are taking place across the full spec-
trum of global social and economic life, and invites academics, emerging 
scholars, and policy experts to submit abstracts of papers that explore 
one or more of the following topics related to preparations for a low-
carbon future.

Framing the Issue

The way in which climate change discourse has been framed (in terms 
of a debate regarding the prioritization of mitigation versus adaptation, 
or whether commitments should be voluntary or legally binding) has 
implications for what action needs to be taken and by whom, and how 
present and future costs and benefits are distributed. How does construc-
tion of climate change as an issue vary across different policy areas? Is a 
shared understanding of the challenges posed by climate change neces-
sary for effective action?

Rethinking Existing Policy 

The twin challenges of mitigation and adaptation are posing new and 
far-reaching questions for policy-making across subjects as wide-ranging 
as international development, food, migration, health, forestry, inter-
national trade, technology, and intellectual property policy. How are 
different policy-making spheres addressing the issue of climate change? 
Does the incorporation of a climate dimension in sectoral policy debates 



133represent a genuine shift, or is it a form of ‘green-washing’ or ‘cheap 
talk’?

Actors and Sites of Governance 

A wide range of actors and sites of political action have emerged in 
response to the drive to address climate change, spanning the public 
and private sectors, as well as the global, regional, national, and sub-
national levels. Which actors and forums have been privileged in this 
process, and with what consequences? Which elements of the problem 
are amenable to solution at local or national level, and which require 
truly global responses? Are existing institutions fit for the challenge, do 
the ‘rules of the game’ need to be changed, or is there a need for entirely 
new institutions?

Societal Attitudes Towards Consumption 

Values and attitudes towards consumption and the environment are 
crucial to how climate change, and efforts to tackle it, will unfold. Are 
pressures from societal actors forcing shifts in policy-making, or are gov-
ernments taking a lead in promoting low-carbon modes of production 
and consumption? Are some governments running too far ahead of the 
preferences of their electorates? Who should be responsible for encour-
aging such a transition, and by what means?  

In conjunction with this general call for papers, stair also seeks to pub-
lish book reviews of works that adhere to the advertised theme of the issue.

Notes for contributors are available at www.stair-journal.org  
Contact: info@stair-journal.org 
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