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After years outside the political mainstream, the goal of abolishing nuclear 

consensus that if key non-nuclear-weapons states are to be persuaded to 
strengthen the non-proliferation regime, nuclear-weapons states must start 
to live up to their commitment – enshrined in Article VI of the Nuclear Non-

1 – to work in good faith towards the elimination of such 
2

commitment to seek the peace and security of a world without nuclear 
3

Almost in parallel with the resurrection of disarmament as a mainstream 
-

ingly seen as part of the solution for global warming, and many states have 
4 Yet nuclear 

power renaissance does indeed result in the further spread of nuclear 

Squaring nuclear power with nuclear disarmament will require a multi-
5

-
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James M. Acton

to be strengthened by ensuring that the UN Security Council acts upon 
incidences of non-compliance much more quickly and robustly than it 

activities under multinational control and constructing the nuclear industry 
around less proliferation-sensitive technologies, the concept addressed in 

are uranium enrichment 
and reprocessing,6 which can be used to make weapons-usable material 

smaller proliferation risk, but the risk is not zero because of the danger that 

reactors are heavy-water reactors7 and fast reactors8 because they are harder 
to safeguard and generally produce plutonium that is particularly suitable 

9

oriented states
weapons programmes on the gas centrifuge, and it was the most promising 

Policymakers, industry insiders and regulators have usually failed to 

policy of abolishing nuclear weapons is to be anything more than rhetoric, 
proliferation concerns will have to be taken much more seriously and given 

-
10 Realistically, the gas 

centrifuge is too economically advantageous, and its use too entrenched, to 
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11

-

12 Meanwhile, laser enrichment is probably 
even more worrying from a proliferation perspective than the gas centri-
fuge because detecting a small, clandestine laser-enrichment plant is likely 
to be even harder than detecting a secret gas-centrifuge enrichment plant of 

13 Regulators should factor such concerns into licensing 
decisions for all nuclear technologies and be willing to deny applications if 

Justifying technological restraint

-

of nuclear power: that is, a cost incurred by parties other than those directly 
14

reason why the market, left purely to its own devices, may not produce 

-
vening in energy policy, they have had a strong tendency to simply ignore 

15

-
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16

could conceivably be apportioned in this way represent just a small fraction 
-

sive foreign policy a state that feels protected by nuclear weapons may be 

Nuclear-energy policy, like energy policy more broadly, necessarily 

be avoided nor regarded as a purely economic decision to be delegated to 

external, economic and uneconomic – necessarily falls upon politicians and 
-

deciding upon their relative importance and weighing 

nuclear-energy decisions on the basis of uncertain and 
non-economic costs may be anathema to some, but 

to climate change are an externality of power generation, in particular the 

-
ments have – quite rightly – started to enact cap-and-trade systems even 
though estimates for the SSC are highly variable, spanning two or three 

17 Moreover, the Intergovernmental Panel for Climate 
-

Political 
judgement, not 
mathematical 
calculation, is 
required
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18

health and environmental impacts of climate change, dominate the public 
discourse and have been key in prompting governments to take the issue 

Develop and deny?

-
ogies by arguing that it is more-or-less possible to eliminate any proliferation 

19

states, why would it need to be proliferation-resistant?

be decoupled from proliferation concerns, it is necessary to recognise that 
nuclear-power decisions are often taken on grounds other than detailed 
analyses demonstrating that the chosen option is the cheapest available, or 

on the actions of other states, that a given nuclear technology is too lucra-
tive to be missed – have been very important, both in driving states to start 

-
20

-
21
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James M. Acton

the United States, has been crucial in shaping the development of nuclear 

22 Indeed, when the United States 

23

24

25

decisions by advanced nuclear states to develop or deploy nuclear technolo-

26 An example is 
-

27

-

28 In reality, at least part of the impetus behind pyroprocess-
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29

30

-
ing of nuclear technology, technical advisers can often wield considerable 

-

-
tion, through the transfer of documents or the purchase of trained personnel, 

has been the technological origin for the majority of pro-
31

stole information that he subsequently used in developing 
32 -

-

33

34 Indeed, there is no ques-

the commercialisation of laser enrichment in the United States, which nec-

Preventing 
the spread of 
a technology 

is extremely 
difficult
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essarily involves many scientists having access to sensitive information, 

it may become the target of industrial espionage conducted by foreign gov-

-
ity of indigenous development, aided by information that is legitimately in 

to put theoretical concepts into practice, open-source literature can give a 
-

35 36

the United States to produce plutonium for the 
public domain, meaning the most important barriers to its development are 

lowers the political barriers, it is unrealistic to expect that, over the long 

reprocessing have recently advocated, advanced nuclear states switched from 
-

37 the adoption of these technologies would still send the message 
that the recycling of spent fuel has an important role to play in the develop-

which other states are most likely to turn, especially if they are also seeking a 

could make its case even stronger, at least in the eyes of many developing 
-

38

Countering the inevitability argument

Achieving agreement among all states on the need to forsake particular 
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access to nuclear technologies is a non-starter, although at least some of that 
39

Absent global agreement, the nuclear industry in states deciding to 

40

Policymakers and regulators certainly ought to weigh this concern in 
-

states not to fund research and development into novel technologies can 

Moreover, states that are serious about disarmament, and have chosen 
to forsake certain technologies on non-proliferation grounds, can take 
steps to shape the technological trajectories of others, making it less likely 

domestic use of the most sensitive technologies, trading in less sensitive 

technological trajectory of nuclear energy is inevitable and that it is there-

41

of commercial nuclear power, two other designs, the gas-cooled reactor 

42
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Russian designs all originated from technical transfers from the United 
43

44 US 

-

more sophisticated technologies requiring much larger capital costs, such 

perhaps the United States alone – not to invest in these technologies and 

-
cal challenges of this technology have become more apparent, the prospect 
of commercialised fast reactors has remained distant, and their costs have 

-

45

46 It is far from clear that interest 
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47

Desist and discourage

stimulus for other states to start a proliferation-sensitive activity, such as 
-

48 Although neither of the Republican presidents between 
-

49

ask whether it not only discourages states from taking small-scale research 
programmes to an industrial level, but leads states to avoid launching new 

-
grammes are perhaps even more worrying from a proliferation perspective 

-

50 while true,51

52 highlights the importance of a policy aimed at stopping 

-
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James M. Acton

ing facilities and enough separated plutonium for between three and six 
53

54 Not all of these stoppages were due to the US 

because of intense US pressure on both the supplier and 

states to stop treating reprocessing as an article of faith and 

it helped destroy the received wisdom about reprocess-

55

United States also provided a model for other states as to how they could 

the desire to keep all options open, including the possible development of 
56 It experimented with multiple reactor designs and built 

57 As in many other states, reprocessing was strongly supported 
by the body responsible for nuclear research and development, the National 

-

58 Although Enel publicly supported reprocessing, 
59

Today just 
eight or nine 
states are 
reprocessing
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60 -
tic debate about the economics of reprocessing and safety concerns about 

-
ing states to evaluate reprocessing on more rational, economic grounds, the 

Moreover, during the same period the nuclear industry entered a period 

foreign and defence ministries, traditional supporters of reprocessing, grad-
61

Nevertheless, the US moratorium did succeed in kick-starting a debate that 

-

be particularly relevant in the context of disarmament is to take some of the 

states cannot eventually agree to forsake a particular technology, its dimin-
ished prestige would help in reaching an agreement on placing remaining 
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Develop and disseminate

 selling less-sensitive technologies are fre-

and Canada decided to focus on reactors that did not use 

reactors are, however, more suitable for proliferation than 

62

63 A 

In other words, the choice of partner was at least as important as the choice 
64

The US plays 
a pivotal role 
in the global 
nuclear trade
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been criticised in some quarters, failing to negotiate them increases the risk 
that sales will be made by other vendors that impose less-stringent prolifera-

-
tracted to supply fuel, it has the option to cut that supply if the recipient 

-
ally willing to use this option it would provide a powerful sanction against 

65

should sell reactors to any state regardless of its non-proliferation creden-

Rather, the lesson is that sales can present a potentially positive opportunity 
for non-proliferation and that this should be taken into account when decid-

Spent-fuel take back and waste management

task of managing high-level waste and could, therefore, reduce the tempta-
tion to develop reprocessing as a way of delaying the politically challenging 

nuclear experts have recently argued that spent-fuel take back, coupled with 
a guaranteed supply of fresh fuel, might be the key inducement in encour-

66

67

-

68
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James M. Acton

technology that would separate out the highly radioactive components of 
nuclear waste that complicate its management, but similar arguments are 

Even if the greater ease of storing reprocessed waste is taken as fact – 
and many opponents of reprocessing would not concede this point69 – the 

long-term waste management are primarily political, as the statement essen-

seen in the legislation that capped the capacity of the planned US geological 
storage repository at Yucca Mountain, a project now essentially abandoned, 
at between a quarter and a ninth of the quantity of waste that technical anal-

70

71 It seems extremely unlikely that reprocessing in order to reduce 
the long-term waste-management challenges would convince those that 

objection is that a state should not take back spent fuel from abroad until it 

advocates argue that by simplifying storage, reprocessing can help build a 

controversy surrounding geological storage plans is likely to be increased by 
72

back, but if advanced nuclear states adopt it as a tool for waste manage-
ment, it will be virtually impossible for them to argue against others doing 

-
ogy was born out of a desire to stretch the capacity of Yucca Mountain as 

* * *
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often tried to decouple the challenges of non-proliferation from disarma-
ment in order to avoid discussion of the limits that would have to be put 

73 Nuclear 
energy is, however, an integral, if underappreciated, part of the disarmament 

-

an interest in nuclear disarmament, whether they possess nuclear weapons 

-
74

expansion of nuclear energy occurs without being informed by the goal of 

States and the nuclear industry should therefore start to explore disar-

with energy policy to do more than just pay lip service to the costs of pro-
liferation and instead to internalise them in decisions about funding and 
licensing nuclear technologies, recognising that as nuclear arsenals are 

proliferation into nuclear-energy policy will necessarily promote a much-
needed debate about whether some technologies are simply too proliferation 

-

nuclear states can do to steer others away from those technologies and pave 
-

nologies, trading in less sensitive technologies and facilitating the take back 
of spent nuclear fuel, even a small number of advanced nuclear states can 
shape the nuclear renaissance into a form that can help reconcile nuclear 
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in

Review and Extension Conference of 

2

Enlightenment and Counter-
,

3

four days previously, Presidents 
-

-

have made similar statements in the 

4 Sharon Squassoni, 

5

Acton, ,

available on the Internet as section 

D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
I
n
t
e
r
n
a
t
i
o
n
a
l
 
I
n
s
t
i
t
u
t
e
 
f
o
r
 
S
t
r
a
t
e
g
i
c
 
S
t
u
d
i
e
s
 
(
I
I
S
S
)
]
 
A
t
:
 
1
9
:
1
2
 
1
9
 
A
u
g
u
s
t
 
2
0
0
9



Nuclear Power, Disarmament and Technological Restraint

complete nuclear disarmament is 
impossible without the elimination 

-

its author was a notable physicist and 

6

Enrichment is the process of increas-

Power reactors typically use uranium 
-

use uranium enriched to more than 

separation of plutonium from spent 
-

nally developed for military purposes 
as part of the 
the civilian sector, it was initially 
seen as a way of producing the pluto-

practice, most separated plutonium 
has either been left unused or burnt, 
probably uneconomically, in standard 

7

hydrogen is replaced by a heavier iso-

-

the world today are light-water reac-
tors and use normal water as the 

generally use carbon dioxide as the 
coolant and graphite as the moderator, 
are roughly as proliferation sensitive 
as heavy-water reactors but are much 

8

for four prototype fast reactors, all 
other reactors in the world today use 

-
est in fast reactors lies in the fact that, 
depending on their mode of opera-

long-lived isotopes that complicate 
radioactive-waste disposal or can 

9

proliferation-sensitive technologies 

proliferation perspective, all nuclear 
technologies have some desirable and 

is legitimate disagreement about the 

Nuclear Power be made Proliferation 

proliferation-resistance methodologies 
see various papers in the special issue 
of

10 Indeed, this was suggested in the 
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James M. Acton

11

12 -

estimates the total cost for nuclear 

13 Compared to a centrifuge plant with 
a similar capacity, a laser-enrichment 

electricity and, because a single laser-

Moreover, the dual-use nature of the 
lasers used in the laser-enrichment 

14

15

likely to have a repository in operation 

actually started construction of a geo-

IAEA,

-
tive estimates of the external costs 

Extraordinarily, this report fails to 

16

,

17 Intergovernmental Panel on Climate 
Change,

18

19

envisioned the United States sharing 
supposedly proliferation-resistant 
technologies, including reprocessing, 

nations that had already mastered 
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Nuclear Power, Disarmament and Technological Restraint

nations, in return for comprehensive 

of fresh fuel and the take back of 

their commitment to refrain from 
developing enrichment and recycling 

was quickly dropped once it became 
clear that no potential consumer state 
was willing to accept it, there were 
never plans to share sensitive technol-

20 Although the interest in nuclear 
power in the Middle East is partly 
a response to Iran, the extremely 
competitive nature of the vari-
ous programmes clearly illustrates 

International Institute for Strategic 
Studies,

,

21 A second factor is the desire to produce 
fuel for a nuclear-powered submarine – 

22 -

Press for Stockholm International 

23

24

,

25 Parker, 

unusual move, voted on whether 
to proceed with the construction of 

Inquiry, the inquiry is notable – and 

most states would consider a key 
strategic decision as a local planning 

26

restrict the spread of the centri-
fuge have enhanced its prestige, 

stresses the indigenous nature of its 
centrifuge programme, even though 
it is very likely based on imported 

27 In normal reprocessing, spent fuel is 
dissolved in acid and separated chem-

dissolved in molten salt and separated 

28

-
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, MA dis-

29

30

31

Approaching Plutonium Surplus: A 

32 IISS,

IISS

description of the subsequent spread 

33

34

-

ogy for laser enrichment of uranium 

-
nology requires a true “need to 

35

36 Interviews with an Iraqi nuclear-

37

produce pure plutonium but instead 
leave it mixed with other isotopes, 

-
cantly harder for a state to weaponise, 
especially when compared to unre-
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38 Many non-nuclear-weapons states 
would probably argue that, apart from 
having a right to such technology, the 

-

the limiting factor in ensuring com-
pliance, now and in the foreseeable 

international community to respond 

-
tive when they provide the longest 
warning times of potential prolifera-

most sensitive nuclear facilities – those 
that can produce material that can 
be converted quickly into the explo-
sive components of nuclear weapons 

39

40

41

subdivisions, boiling-water reactors 
-

42

43

44

National Nuclear Corporation has 
built three power reactors in China 
and one in Pakistan, and a further 

45 Management Information Services, 

Management Information Services, 

46

its nuclear-energy research and devel-
opment budget was about two-thirds 

-
sistently underperformed and is many 

sized Monju prototype reactor oper-

-
ated since and its date for reopening 

a strong rhetorical commitment to 
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James M. Acton

the fast reactor, practical support has 

target date for commercialisation has 

International Energy Agency, 
, Energy Policies of IEA 

retains a very strong rhetorical com-
mitment to the fast reactor, is broadly 

47

48 -
tion of US policy on reprocessing, 
see Anthony Andrews, 

,

49

even refused an application for the 

shoreham-s-nuclear-fuel-may-be-

50

51

causal link between the US morato-

52

53

Report Prepared for US Arms Control 

54

-
tion, the United States has kept the 

Site open for some very small-scale 

planned programmes were dropped 

55 IAEA,
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56 Interview with Italian nuclear analyst, 

57

58 Interview with Italian nuclear analyst, 

59 -

60

61 Interview with Italian nuclear analyst, 

62

63

64

65 It is not clear how credible this sanc-
tion is, given that it was not used 
on the past two occasions it could 

States continued to supply fuel to 
-

ing an alternative supplier for its 

contract was subsequently passed 

-

Iran had been found to be in non-
compliance with its non-proliferation 

Internationalization of the Civilian 

International Security and Arms 

and National Academy of Sciences 
and National Research Council, 

66

67

allow it to take back foreign-origin 
-

reprocess foreign spent fuel but 
will not keep the high-level waste 

68
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,

69 -
tiple waste streams produced by 
reprocessing complicate spent-fuel 

National Academy of Sciences con-

of the burn-up, the waste streams, 

repository design and environment, 
so only a scenario-based approach to 
analysis works, and right now there 
is not enough information to know 

,

70

years behind schedule when it was 

, CRS Report for 

,

CA: Electric Power Research Institute, 

71

about importing -level waste 

similar reactions to various proposals 
for Australia to host an international 

Not? Australia and the Politics of 

72 -
bated if a linkage is made to novel 

or pyroprocessing, that even advo-
cates admit are decades away from 

73

74

,
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September 30, 2009 
 
Nuclear Regulatory Commission 
Washington, DC 
 
Dear Members of the Commission: 
 
We believe the potential demonstration effect on other states from licensing the General Electric‐
Hitachi Global Laser Enrichment Commercial Facility (Docket No. 70‐7016) in Wilmington, North Carolina 
raises significant proliferation issues.  Should the United States be seen to embrace the use of laser 
isotope enrichment as a commercially viable technology, there can be little question that other states 
will be strongly encouraged to follow this lead and develop such technology for their own use.  Given 
the great difficulty of detecting laser isotope enrichment facilities, their spread could undermine U.S. 
nonproliferation efforts and the ability of the International Atomic Energy Agency to confirm the 
absence of undeclared nuclear activities in nuclear Nonproliferation Treaty (NPT) non‐nuclear‐weapon 
states.  The rationale for such concerns is set forth in greater detail in the attached articles by two of the 
signers. 
 
Accordingly, we request (1) that the Commission makes the potential of this facility to contribute to the 
spread of laser isotope enrichment technology—and thus to the increased risk of nuclear proliferation—
an explicit factor in its decision, and (2) that the Commission prepare a Programmatic Environmental 
Impact Statement on the licensing of laser isotope separation facilities that includes specific 
consideration of the demonstration effect of such U.S. action on international proliferation risks. 
 
Dr.  James Acton, Nonproliferation Associate 
Carnegie Endowment for International Peace 
 
David Albright, President 
Institute for Science and International Security 
 
Thomas B. Cochran, Senior Scientist,  
Natural Resources Defense Council 
 
Dr. Charles Ferguson, Senior Fellow for Science and Technology 
Council on Foreign Relations 
 
John Issacs, Executive Director 
Council for a Livable World 
 
Daryl Kimball, Executive Director 
Arms Control Association 
 
Miles A. Pomper,  Senior Research Associate  
James Martin Center for Nonproliferation Studies 
Monterey Institute of International Studies 
 
Leonard S. Spector, Deputy Director 
James Martin Center for Nonproliferation Studies 



Monterey Institute of International Studies 
 
*Institutional affiliations are for identification purposes only 
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