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The global nuclear order is chang-
ing, but where is it headed? Will the
expected expansion of nuclear power 
in many regions around the world lead
to increased dangers of nuclear terror-
ism and increased risks of nuclear weap-
ons proliferation? As we noted in our
introduction in volume 1,1 the common
answer provided by the diverse interna-
tional group of contributors to this two-
volume special issue of Dædalus is that 
it depends: it depends on how quickly
and how widely nuclear power spreads
to new countries; it depends on the do-
mestic political and governance charac-
teristics of the new nuclear power states;
it depends on whether terrorists’ plans
to attack nuclear sites or steal nuclear
materials succeed or fail; and, crucial-
ly, it depends on the steps taken by the
international community to improve 
the safety mechanisms, physical protec-
tion standards, and nonproliferation
safeguards that make up the tapestry 
of agreements that we call the nonpro-
liferation regime.

Our colleagues have laid out a rich
menu of steps that could strengthen 
the nonproliferation regime. We hope
that governments around the world 

will listen to the ideas offered by these
scholars, industry leaders, and former
of½cials about how best to gain the ben-
e½ts of nuclear energy while minimiz-
ing the security risks that are inherent 
in the spread of nuclear power. But we
know from studying the history of nucle-
ar power and proliferation that not all
good ideas are adopted over time, and
that wise policies and potential con-
structive compromises among conflict-
ing interests do not always triumph. 

Our crystal ball is not clear enough 
to predict with con½dence whether the
global nuclear future will be character-
ized by peace and prosperity or by con-
flict and destruction. But we do believe
that the choices made in the coming 
few years will be crucial in determin-
ing whether the world can have more
nuclear power without more nuclear
weapons dangers in the future. Here 
we ½rst briefly outline ½ve major secu-
rity challenges posed by the potential
expansion and spread of nuclear power.
Second, we discuss the major players
whose decisions and interactions will
determine which policies are adopted
and which are rejected as the interna-
tional community seeks solutions to
these ½ve security challenges. Finally, 
we sketch a number of alternative nu-
clear futures to demonstrate the truly
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momentous nature of the political 
and technical decisions that will soon 
be made by critical national and inter-
national actors. 

What speci½c challenges to interna-
tional security are created by the antici-
pated expansion and spread of civilian
nuclear power? Five serious, interrelat-
ed problems appear on the horizon:
safety, sabotage, terrorist theft or pur-
chase of a weapon or nuclear materials,
nuclear weapons proliferation, and de-
struction of nuclear facilities in a con-
ventional war. Each of these challenges
must be addressed if the global expan-
sion of nuclear power is to evolve in
desirable directions.

First, will it be possible to ensure 
that high levels of safety are created 
and maintained in each new power 
plant as nuclear power spreads? Even
the most established and experienced
nuclear power states–including the
United States, Japan, and Russia–have
had accidents in their nuclear facilities.
As Richard Meserve notes in his essay 
in volume 1, these incidents led to the
creation of both safer reactor technol-
ogy and national and international in-
stitutions, such as the Institute of Nu-
clear Power Operators (inpo) and 
the World Association of Nuclear Op-
erators (wano), to encourage organi-
zational learning and best safety prac-
tices.2 The stakes here are high, for
unless the nuclear power newcomers 
do even better in maintaining safety
than did previous new nuclear power
states, we can expect periodic minor
accidents and rare but occasional seri-
ous incidents. Rapid construction of
power plants, weak national regulatory
systems, and shortages of trained per-
sonnel may exacerbate concerns about
safety in the future. Constant vigilance
and a high degree of cooperation among

all governments and operators will be
necessary, as a major accident anywhere
would have global repercussions.

Second, will adequate standards 
for the protection of nuclear facilities
against sabotage be adopted and imple-
mented as nuclear power spreads? Sab-
otage can be a gray area since it could be
initiated by a disgruntled worker strik-
ing out against his or her employer but
not meaning to harm coworkers; by an
anti-nuclear environmentalist seeking 
to shut down a power plant; or by a ter-
rorist organization seeking to create a
release of radiation and spread fear and
panic. All three of these scenarios have
occurred in the past, and we see no rea-
son to expect that future sabotage at-
tempts can be eliminated entirely. For-
tunately, some measures, such as strong
containment vessels and effective person-
al reliability programs, protect against
both accidents and sabotage. The pro-
tection of nuclear installations has al-
ways been a concern, but the revelation
that the 9/11 al Qaeda aircraft hijackers
initially considered crashing a jumbo jet
into a nuclear power plant heightened
the alarm. Continued terrorist interests
in targeting nuclear power plants–to
create panic, economic damage, and ci-
vilian casualties–was demonstrated in
the “Toronto 18” case in 2006, in which
an Islamic fundamentalist group ap-
parently planned a truck bomb attack
against a nuclear power plant in Ontario.3

Third, will there be adequate stan-
dards of physical protection against 
a terrorist theft or purchase of a nuclear
weapon or the materials necessary to
make a nuclear bomb or radiological
device? Former International Atom-
ic Energy Agency (iaea) Director Gen-
eral Mohamed ElBaradei has highlight-
ed this danger: “The gravest threat the
world faces today, in my opinion, is that
extremists could get hold of nuclear or
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radioactive materials.”4 The urgency 
of the physical security problem is well
established, as al Qaeda leaders, includ-
ing Osama Bin Laden, have announced
their desire to get nuclear weapons and
al Qaeda operatives, such as the British
terrorist Dhiren Borat, have been appre-
hended with plans on how to make and
use radiological “dirty bomb” devices.5
Yet as Matthew Bunn points out in his
essay, there is currently no internation-
al agreement about what physical pro-
tection standards are considered ade-
quate and how much spending is justi-
½ed in the name of physical security.6
For some nuclear utilities, security ac-
tivities too often are seen as a trade off
against pro½t, even though in the long
term strong security can prevent suc-
cessful terrorist incidents that would 
be incredibly harmful to both compa-
ny pro½ts and national security. Even 
in the United States, with more than six
decades of nuclear experience, there is
still intense and unsettled debate about
whether existing standards of physical
security are suf½cient given the threats
that are now thought to exist. As nucle-
ar facilities are built in more states, es-
pecially in countries that may have high
degrees of corruption and poor regulato-
ry competence, it will be crucial to pro-
mote better international standards and
implementation of strong physical secu-
rity measures. New international institu-
tions, such as the World Institute for Nu-
clear Security (wins), will need to play
an absolutely critical role in promoting
best physical security practices between
the existing nuclear power states and
new states that construct nuclear pow-
er plants. 

Fourth, will the spread of nuclear pow-
er lead to further nuclear weapons prolifer-
ation? The link between nuclear power
and nuclear weapons has been a serious
worry throughout the nuclear age. The

expansion of nuclear power can lead to
the dissemination of expertise and tech-
nology that is useful in the weapons con-
text. This will be true particularly if nu-
clear newcomers acquire the full pano-
ply of technology associated with nucle-
ar power, including fuel cycle technolo-
gies that have direct weapons applica-
tions. This risk can be limited if the ac-
quisition of uranium enrichment or plu-
tonium reprocessing technologies is dis-
couraged or prohibited. These technolo-
gies are, however, also indispensable for
the production of fuel for nuclear reac-
tors. Hence, states have to be persuaded
that reliable external sources of supply
exist before they will agree to forsake the
option of national fuel cycle capabilities.
States that doubt whether they can trust
international suppliers of reactor fuel
(whether commercial or multinational)
are more likely to think it necessary to
acquire their own fuel cycle infrastruc-
ture–which means that they will pos-
sess a latent nuclear weapons capabil-
ity. The more states that acquire their
own national enrichment or reprocess-
ing capability, the more worrisome the
nuclear future will be. 

Fifth, there is legitimate concern that 
a nuclear power plant could be attacked
during a conventional war, potentially lead-
ing to an environmental catastrophe, if,
for example, the containment vessel was
breached or the spent fuel was attacked
and dispersed. Fortunately, some states
are acutely aware of this danger and have
attempted to mitigate it: India and Paki-
stan, for example, have agreed not to tar-
get each other’s nuclear facilities in the
event of armed conflict and, as a con½-
dence-building measure, routinely ex-
change information about their com-
mercial nuclear facilities. Other states,
in contrast, have engaged in dangerous
attacks during conflicts: during the 1991
Gulf War, for example, Iraq launched a
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scud missile attack against the Dimona
nuclear reactor in Israel, but fortunately
lacked the accuracy to hit the intended
target. Future “no-targeting” agreements,
like the con½dence-building measures
that India and Pakistan have signed, be-
tween new states that have both nuclear
power plants and an enduring military
rivalry, may be useful.

These ½ve challenges are not the only
consequential questions associated with
the growth of nuclear power. Questions
of ½nance, of nuclear waste, and of hu-
man capital are also important and will
have great bearing on decisions about
whether states pursue or expand nucle-
ar power, by how much and how quick-
ly. But from a global security perspec-
tive, the degree to which the future nu-
clear order promotes safe, secure, prolif-
eration-resistant, and effectively moni-
tored and governed nuclear power is of
paramount importance. 

Given these concerns, there are some
experts (including some in this special
issue7) who oppose the further spread 
of nuclear power on security grounds.
There are other experts (again including
some in this special issue8) who are skep-
tical about the wisdom of expanding nu-
clear power worldwide, on grounds that
other renewable energy resources will 
be more effective in combating global
climate change. Here we are agnostic 
on the question of whether there should
be an expansion and spread of nuclear
power in the future. Instead, we simply
assume that there will be some degree of
growth in the use of nuclear energy, in-
cluding some new states acquiring nu-
clear power plants. Who will determine
which states acquire nuclear technolo-
gy and how the resulting security con-
cerns are addressed? The fact is that the
Nuclear Non-Proliferation Treaty (npt)
regime is, ½rst and foremost, a system of

states. Within the governments of those
states, however, there are often diverse
bureaucratic and political interests af-
fecting nuclear issues. And within those
states, the innovators, the providers, the
owners, the operators, the sellers, and
the exporters of nuclear technology are
often found in the private sector.

Accordingly, it is in central govern-
ments and corporations around the world
where the fundamental decisions are be-
ing made that will play the largest role in
shaping the future global nuclear order.
To be sure, these decisions are not whol-
ly independent of one another. The rel-
evant actors are often influenced by the
nuclear policies and programs of others.
They are often at least indirectly connect-
ed and constrained by varying levels of
engagement with the international nucle-
ar marketplace. They are typically par-
ticipants in the international institutions
created to provide some structured gov-
ernance of the world’s nuclear affairs–
whether the iaea and the Nuclear Sup-
pliers Group (nsg) for states or wano

for corporations. They all operate in the
context of existing treaty obligations, le-
gal constraints, regulatory requirements,
export control guidelines, and norma-
tive expectations, however imperfectly
the rules-based regime may operate at
times. And in a substantially integrated
and highly mobile globalized world, the
intellectual infrastructure for thinking
about nuclear power and nuclear weap-
ons can spread worldwide and produce
many common or overlapping frame-
works for addressing nuclear issues.
Rarely will nuclear decisions be made 
in complete isolation from these wider
realities.

Within this web of potential con-
straints and influences, however, gov-
ernments and companies will decide 
and act on the basis of their own self-
de½ned perceptions, preferences, pol-
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icies, and calculations of self-interest.
They will make their own judgments
about the desirability or unattractive-
ness of nuclear power as a component 
of their overall approach to energy.
Their choices will determine how fast
and how widely nuclear power expands
and spreads. As part of its long-term
energy strategy, China, for example, 
has chosen to pursue a policy that will
more than double its nuclear power ca-
pacity within a decade and that aims 
to increase that capacity by ½vefold or
sixfold by 2050. (China currently has 17
nuclear power reactors under construc-
tion.) Countries such as Egypt, Jordan,
and the United Arab Emirates have al-
ready decided to acquire nuclear power
plants and other regional powers may
follow suit, with the result that the Mid-
dle East will become a much more nu-
clear region.9 Similar decisions by other
states (so-called nuclear aspirant states)
will gradually but eventually change the
strategic geography of nuclear power on
a global scale. 

States and ½rms will also determine,
within the constraints of the politicized
international nuclear marketplace,
which technology paths to follow in de-
veloping their nuclear programs. A cru-
cial question for the future is whether
the spread of nuclear power reactors will
be accompanied by the spread of sensi-
tive fuel cycle technologies that can pro-
duce bomb material as well as reactor
fuel. There may be international norms
and pressures against the acquisition of
such worrisome technologies, but ulti-
mately states will choose for themselves.
For example, proponents of the nonpro-
liferation regime have long argued that
countries like Iran or Brazil do not need,
and should not seek, independent urani-
um enrichment capabilities; however,
both of those governments, at least thus
far, have decided otherwise. Similarly,

the feasibility of proposed internation-
al or multinational nuclear fuel cycle ar-
rangements intended to discourage the
spread of sensitive weapons-usable tech-
nologies will depend on whether states
embrace or reject such schemes. Wash-
ington, for example, may believe that it
is a good idea for Iran to have its nucle-
ar fuel produced in Russia or Western
Europe, but Tehran has yet to ½nd the
proposal acceptable.

In short, national governments play
the central role in shaping the gover-
nance of global nuclear affairs. They
decide which rules to accept and which
to reject, which to respect and which to
violate, which are enforced and which
are ignored. Whatever constraints or re-
strictions for strengthening the npt re-
gime may seem obvious or desirable to
the international community of nonpro-
liferation experts, they have no hope of
acceptance unless they are found agree-
able by the overwhelming majority of
states. Similarly, the iaea is an interna-
tional organization comprised of mem-
ber states that provide its funding, over-
see its policies, and determine its pow-
ers. If the iaea is to be given additional
resources and greater investigative pow-
ers, it will be because states have agreed
that this should happen. 

Within those states, however, differ-
ent actors often hold different views
about which nuclear policies their gov-
ernments should adopt at home and
support abroad. The evolving nonprolif-
eration regime will therefore be strong-
ly influenced by whether supporters of
international cooperation and compro-
mise or supporters of national fuel cycle
facilities win the debate at home. For-
tunately, in many states the central gov-
ernment and industry leaders are com-
mitted to the cause of nonproliferation
and will act in support of a stronger 
npt regime. 
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Six conclusions follow from this analy-
sis. First, as nuclear power spreads, a
growing number of states will become
active players in the npt system. Their
investment in nuclear power will mean
that they can be directly affected by the
functioning of the regime. Moreover,
they will be different states. Once, nu-
clear power was, with a few exceptions,
found in the wealthy industrial nations:
the United States, Japan, France, and
Britain, among others. In the future,
many developing countries–Egypt, 
Iran, Malaysia, Indonesia, and many
others–will be in the nuclear power
club and will have interests to be de-
fended in the npt regime. Their views
will no doubt sometimes be different
from those of the established nuclear
power states. The mix of states active 
in npt diplomacy will be different than
in the past, and these states’ decisions
will help determine the future global
nuclear order.

Second, in an npt system of 189 states
that relies on voluntary commitments 
by members and that operates general-
ly on a consensus principle, inclusive di-
plomacy is an imperative if progress is 
to be made. States need to be persuaded
that new rules or reinterpreted norms
are desirable and in their interests. The
perceptions and preferences of nuclear
newcomers need to be understood and
taken into account; outreach is essential.
States need to believe that they have a
stake and a voice in the system or they
are unlikely to invest much effort in pre-
serving and strengthening it. This need
for broad participation and cooperation
is why occasions such as the periodic
npt Review Conferences are so impor-
tant, despite all their well-known dif½-
culties and problems. They represent 
the sort of inclusive diplomacy that 
is necessary if the npt regime is to 
be strengthened and if states are to 

be convinced to choose nuclear policies
that are compatible with the needs of the
npt system.

Third, any deviations from the prin-
ciple of consensus within the npt re-
gime must be perceived by the majority
of states as being legitimate if they are 
to be effective. This is true regarding
both new interpretations of npt rules
and any future efforts to enforce them.
As Jayantha Dhanapala’s essay in this
volume suggests, it is possible that fu-
ture npt Review Conferences may 
adopt a resolution to strengthen the 
npt regime, overriding the votes of 
one or more member states; this could
be highly disruptive unless there are
widespread perceptions that any such
resolutions are fair and legitimate.10 In
his April 2009 speech in Prague, Presi-
dent Obama also emphasized the im-
portance of enforcing nonproliferation
commitments: 

Rules must be binding. Violations must 
be punished. Words must mean some-
thing. The world must stand together to
prevent the spread of these weapons.11

Enforcement decisions, in the un or in
other international institutions are, al-
most by de½nition, not consensus deci-
sions, since those states being punished
will dissent. The degree to which the
vast majority of states, however, views
any resulting sanctions or military ac-
tions as legitimate and fair enforcement
of commitments (as opposed to being
raw coercion) will help determine wheth-
er the act strengthens or weakens the
overall npt regime in the long term. 

Fourth, the points discussed so far
highlight the importance of the iaea

and other international organizations.
Will the iaea be able to cope effective-
ly with a world in which there is more
nuclear technology spread across more
countries? In the design of the nonpro-
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liferation regime, the iaea is intended 
to play a crucial role in reassuring the
international community that civil nu-
clear programs are not contributing to
weapons acquisition. Through a scheme
of inspections and safeguards, the iaea

is meant to bring transparency to the
world’s peaceful nuclear activities and
thus to serve as a buffer between peace-
ful nuclear programs and possible de-
velopment of nuclear weapons. Across
time, the iaea increasingly has been ex-
pected to ful½ll the additional role of in-
vestigating concerns about the possible
existence of clandestine nuclear weap-
ons programs, an issue of obvious im-
portance in judging compliance with 
the npt. The iaea attempts to perform
these pivotal roles with limited (many
would say inadequate) resources and
many political and legal constraints on
its ability to act. In his remarkably can-
did farewell address, iaea Director 
General ElBaradei stated, “Our ability 
to detect possible clandestine nuclear
material and activities depends on the
extent to which we are given the neces-
sary legal authority, technology, and
resources. Regrettably, we face continu-
ing major shortcomings in all three areas,
which, if not addressed, could put the entire
nonproliferation regime at risk.”12 As nu-
clear power spreads, the iaea’s chal-
lenge will become even more demand-
ing and the shortfalls could become 
even more acute. A crucial question 
for the future of the nuclear order is
whether the member states that fund 
the iaea and determine its legal man-
date will be prepared to strengthen the
Agency so it is adequate to its responsi-
bilities in a more nuclear world. If not,
one of the principal barriers between
energy production and weapons pro-
grams will be seriously weakened. 

Fifth, an important determinant of
future proliferation will be the degree to

which the spread of the nuclear power
industry produces civilian nuclear pow-
er bureaucracies in different states that
want to maintain peaceful programs and
oppose turning civilian energy programs
into nuclear weapons programs. Indeed,
how best to ensure that civilian nuclear
power bureaucracies maintain a strong
interest in opposing nuclear weapons
proliferation may be the $64,000 ques-
tion for estimating the effect of the glob-
al spread of nuclear power on the likeli-
hood of nuclear weapons proliferation.
This is ironic, for although some non-
proliferation specialists may not want
more countries to start nuclear power
programs, once those states do so, it 
will be important for nonproliferation
that their nuclear power programs are
successful. The leaders and bureaucrat-
ic organizations that run successful nu-
clear power enterprises will want to
maintain strong ties to the global nucle-
ar power industry, to international capi-
tal and technology markets, and to glob-
al regulatory agencies–and hence will
be more likely to cooperate with the nu-
clear nonproliferation regime. Leaders
of less successful or struggling nuclear
power enterprises, in contrast, might 
be more likely to support clandestine or
breakout nuclear weapons development
programs as tools to justify their exis-
tence, prestige, and high budgets with-
in their state. Research on Japan and
South Korea, for example, has shown
that the liberalizing governments sup-
ported maintaining their close relation-
ship to global markets and institutions
and that this decision influenced the
capability and willingness of nuclear
bureaucracies to push for weapons pro-
grams. In the case of India, by contrast,
the power and autonomy of the state’s
“strategic enclave,” coupled with the
record of failure in producing nuclear
energy, strongly encouraged the leaders
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of India’s nuclear bureaucracies to lobby
Indira Gandhi to test a weapon in 1974,
to encourage the Bharatiya Janata Party
(bjp) to test another set of weapons in
1998, and to oppose constraints on their
ability to test new nuclear weapons
today.13

Sixth, and ½nally, a critical factor 
shaping our nuclear future will be wheth-
er leaders in the non-nuclear-weapons
states (nnws) see the npt merely as an
effort to get the nuclear-weapons states
(nws) to disarm, or whether they con-
ceive of the npt as a solution to a col-
lective action problem. This clearly was
part of how leaders conceived of the npt

when they signed and rati½ed it in the
late 1960s and subsequently. The Treaty
and the iaea inspection regime it creat-
ed were valued because they provided a
sense of con½dence that other states in
the region were not developing nuclear
weapons and that, therefore, the state 
in question could renounce nuclear
weapons as well. But over time, that vi-
sion was lost, and many nnws began 
to see the npt as merely an unfair con-
straint on them and as a largely unsuc-
cessful goad to encourage nuclear disar-
mament in the nws. The possibility of
international control of the nuclear fuel
cycle, and the accompanying constraint
on national nuclear fuel production pro-
grams, will be more likely if all nuclear
power states see a danger in their neigh-
bors operating sensitive nuclear fuel fa-
cilities. This perceived fear may make
states more willing to accept interna-
tional control of the nuclear fuel cycle,
and the constraints on their national
programs that come along with it, in
exchange for constraints on their neigh-
bors’ programs.

Many possible outcomes could arise
from the complicated, unpredictable,
decentralized process of nuclear deci-

sion-making. Expectations have often
been confounded and predictions have
often been wrong. The notion of nuclear
electricity “too cheap to meter,” for ex-
ample, has long ago faded into history.
Forecasts that there would be dozens of
nuclear-armed states have fortunately
proven wrong (so far). Previous predic-
tions that there would be a rapid expan-
sion of nuclear power around the globe
turned out to be wildly off the mark.
Though we can see today features of the
nuclear landscape that will materialize
well into the future, it is not easy to pre-
dict what the global nuclear order will
be. A long legacy of incorrect predictions
should keep us humble and remind us
that we, too, can be wrong. It is possible,
however, to envision how things might
turn out if things go well or badly.

The most optimistic vision of the
future sees the substantial expansion
and spread of nuclear energy use around
the globe, but with effective constraints
placed on the potential adverse securi-
ty consequences. There would be many
more nuclear reactors on a global scale,
contributing to the mitigation of climate
change and to energy security, but fuel
cycle capabilities would not have spread.
Nuclear newcomers would rely on inter-
national arrangements for the fuel to run
their reactors and would use internation-
al or regional repositories to store spent
fuel, rather than hold it or reprocess it at
home. In this way, the link between nu-
clear power and nuclear weapons could
be limited. Ideally, further reassurance
about the purely peaceful applications 
of the world’s additional investments 
in nuclear power would be provided by 
a larger, stronger, better funded iaea,
presiding over a regime that institution-
alized high levels of transparency and
empowered the iaea with suf½cient
investigative powers to produce con½-
dence that cheaters will not undermine
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the regime. If the international gover-
nance of the world’s nuclear affairs
can evolve and strengthen, then it may
be possible to establish and promote
compliance with high common stan-
dards for safety and physical security
–for example, through the re½nement 
and enforcement of un Security Coun-
cil Resolution 1540, which already calls
on states to ensure “appropriate and ef-
fective” levels of security at their nucle-
ar facilities (but without ever de½ning
what steps meet that standard). It will
never be possible to eliminate all risk, 
of course; but the world would be a 
safer place if all states possessing nucle-
ar technology were not only obliged to
accept desirable standards, but made
more genuine and monitored efforts 
to meet those standards. A system that 
possessed this set of attributes would 
be a robust nonproliferation regime 
that would allow the wide exploitation
of nuclear power while circumscribing
the potential risks and problems associ-
ated with nuclear power.

The likelihood of reaching this nu-
clear future would be increased if steps
were taken to delegitimize and margin-
alize nuclear weapons and if the nws

were judged to be making sincere efforts
to move toward nuclear disarmament 
in ful½llment of their obligations under
Article VI of the npt.14 It is dif½cult to
dampen the appetite for nuclear weap-
ons when existing nws enshrine those
weapons at the center of their security
policies, tout the unique and indispen-
sable security contributions of these
weapons, and proclaim their intention
to retain nuclear weapons for the inde½-
nite future. It is also dif½cult to credibly
call for a strictly enforced rules-based
nonproliferation system when the nws

are seen to be flouting their own obliga-
tions under the nonproliferation regime.
It is too soon to tell where the arms con-

trol initiatives launched by President
Obama, notably in his nuclear disarma-
ment speech in Prague in April 2009,
may lead, but even the ½rst small steps
seem to have had a positive impact on
the climate of opinion in nuclear affairs.
If there is progress toward deeper cuts 
in nuclear forces, if the nws begin to
reduce their reliance on nuclear weap-
ons, and if there is success in putting
into place other measures such as the
Comprehensive Test Ban Treaty and 
the Fissile Material Cutoff Treaty, then
nuclear weapons would seem less valu-
able and the incentive for new states 
to acquire them would diminish. This
shift would be a useful buttress to a
more extensive and effective nuclear
nonproliferation regime.

A much more negative vision of the
future ½nds that the global expansion 
of nuclear power has produced an array
of undesirable consequences. If nuclear
newcomers lack con½dence in the inter-
national market for nuclear fuel, howev-
er it is con½gured, some will surely seek
to master the nuclear fuel cycle them-
selves (as Iran has done) in order to en-
sure a reliable supply of reactor fuel for
their nuclear programs and, perhaps, 
to maintain a weapons option for the
future. Neighboring states will be ner-
vous, great powers will be alarmed, and
friction is likely to ensue–as evidenced
in the past decade in the cases of Iraq,
Iran, Libya, and North Korea. Coping
with this problem will be even worse if
the standing of the iaea were to erode
and its ability to provide transparency
and reassurance were undermined. It is
certainly possible that in the future the
iaea, hobbled by inadequate resources,
handicapped by its limited legal man-
date, partially blinded by the lack of its
own intelligence capabilities, tainted by
the political maneuverings of member
states, harmed by past failures, and crip-
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pled by the de½ance of troublesome
states, would be judged insuf½cient,
incapable of addressing the challenges 
of a more nuclear world. The iaea has
its critics even today, but its problems
could easily be compounded in the fu-
ture. If the iaea were no longer regard-
ed as an effective tool in the nonprolif-
eration regime, this would weaken an-
other barrier that stands between nu-
clear power and nuclear weapons. In 
the event that the nonproliferation sys-
tem seems to be breaking down, insti-
tutionalized efforts to provide global
governance in the nuclear realm are 
also likely to decay or fail. In a world 
in which states are aggressively pursu-
ing their own nuclear interests and the
institutions and mechanisms of nonpro-
liferation are weakening, rules are less
likely to be accepted, respected, or en-
forced. The evolution toward universal
high standards for safety and physical
security would be stifled and the result
could be very uneven safety and securi-
ty efforts in national nuclear programs
–meaning higher risk of accident or
incident.

The most disturbing variant of this
negative vision for the nuclear future
would be one in which the norm against
acquisition of nuclear weapons is frac-
tured and new nws emerge. States that
determined for their own self-interest-
ed reasons to acquire nuclear weapons
could defy or ignore the npt/iaea sys-
tem or simply withdraw from the npt

(as North Korea did). In conflict-prone
regions in which fuel cycle capabilities
exist in multiple states, there arises the
possibility of the competitive pursuit of
nuclear weapons (as occurred in South
Asia between India and Pakistan). If
enrichment and reprocessing are more
widely distributed across states, acqui-
sition of nuclear weapons by one power
could more easily trigger nuclear acqui-

sition by others. In the past, rapid cas-
cades of proliferation–though some-
times predicted–have not occurred and
are not certain to occur in the future.15

But the dynamic could well be different
if the nonproliferation regime is thought
to be eroding and more nnws possess
the latent capability to manufacture nu-
clear weapons. The reassuring record of
a past era marked by few nws, a sturdy
norm against acquisition, a reasonably
sound nonproliferation regime, very in-
frequent spread of nuclear weapons to
new states, and possession of fuel cycle
capabilities by only a few states may not
be a reliable guide to the future if trends
slide in a negative direction. Decades
ago, Henry Rowen and Albert Wohlstet-
ter famously worried about the dangers 
of “life in a nuclear-armed crowd.”16 De-
cades hence, we could ½nd ourselves liv-
ing in that world if unwise choices and
unfortunate preferences lead us down 
an undesirable nuclear path.

Momentum toward a proliferated
world would be reinforced if the cur-
rent nws fail to move away from re-
liance on nuclear weapons. The nota-
ble cooling in U.S.-Russia relations 
could plausibly lead to a restoration 
of their nuclear rivalry and to a resur-
rection of nuclear deterrence as the 
centerpiece of the strategic relation-
ship between the world’s two largest
nuclear powers. Indeed, both powers
retained substantial nuclear arsenals
postured at least in part to “hedge”
against the possibility that hostility
would resume in their bilateral rela-
tionship. The nuclear obsession that
marked the Cold War could return. 
But even if that does not happen, both
the United States and Russia have con-
tinued to embrace nuclear weapons 
and to adopt doctrines and defense 
policies that accord a prominent role 
to nuclear weapons. If the arms con-
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trol process sputters and breaks down, 
if multilateral agreements founder and
fail to enter into force because of stren-
uous opposition within nws, if the ar-
ticulated commitments to nuclear dis-
armament come to be regarded as false
promises, then relations between nucle-
ar haves and have-nots are likely to be
dif½cult and the international atmos-
phere will be more conducive to the
spread of nuclear weapons.

A third vision of the nuclear future
would involve a collapse of the expect-
ed nuclear renaissance and a possible
contraction of the role of nuclear pow-
er. It would not be the ½rst time that 
an expected nuclear renaissance did 
not happen. This could come about in
two ways, one benign and the other dys-
topian. It is possible that the economic
costs and security challenges will in the
end outweigh the incentives to expand
nuclear power. Perhaps alternative en-
ergy sources will develop more rapidly
than expected or some technological
innovation will make nuclear power
seem less necessary or less competitive.
Perhaps it will be possible to address 
the world’s energy and climate change
challenges without additional exposure
to the risks and challenges associated
with nuclear power. This would be the
benign route to a more circumscribed
future for nuclear power.

The darker scenario involves failure 
to contain successfully the risks of nu-
clear power. The anticipated expansion
and spread of nuclear technology could
be derailed if something horrible hap-
pens. The catastrophic reactor accident
at Chernobyl set back the nuclear sector
by decades in some countries; another
large accident would likely have similar
effects. A breach of physical security at 
a nuclear installation that resulted in 
a serious sabotage incident or terrorist
possession of nuclear materials or weap-

ons undoubtedly would dampen the en-
thusiasm for nuclear power expansion
and cause some recalculation of the cost-
bene½t equation. And then there is the
most horrible scenario of all: the use of
nuclear weapons. A nuclear detonation
in a city or against any other target would
clearly alter the global nuclear debate
and produce a more constrained nuclear
power future. 

The global nuclear future is highly
uncertain, and there is no reason to as-
sume that a desirable nuclear order will
arise automatically or spontaneously.
Men make their own history, but they 
do not make it entirely as they please,
Karl Marx famously noted. Govern-
ments, the nuclear industry, and inter-
national institutions will make our nu-
clear future, but their complex inter-
actions may not produce the nuclear
world that each of them seeks. This 
is why it is so important to think hard
now about where we may be headed,
what desirable outcomes we should
seek, and what steps should be taken
now to increase the likelihood of a 
safer and more secure nuclear order 
in the years ahead.

Steven E.
Miller &
Scott D.
Sagan
on the 
global
nuclear
future
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