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weapon modernizations:
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Abstract
The nuclear-armed states have large residual nuclear arsenals, and post-Cold War reductions of nuclear
weapons have slowed. Meanwhile, the nuclear nations have undertaken ambitious nuclear weapon modern-
ization programs that threaten to prolong the nuclear era indefinitely. These trends present a challenge to the
Nuclear Non-Proliferation Treaty community, appearing to contradict the promises by the five NPT nuclear-
weapon states to pursue a halt to the nuclear arms race and to seek nuclear disarmament. The NPT does not
explicitly place limitations on modernizations, but the 2015 NPT Review Conference will have to address
whether extending the nuclear arsenals in perpetuity is consistent with the obligations under NPTÕs Article
VI and the overall purpose of the treaty.
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E
very five years the parties to the
Nuclear Non-Proliferation Treaty
(NPT) gather in New York to

review progress and challenges related
to the treaty. Every time, the five nuclear
weapons states and permanent members
of the United Nations Security Council,
their non-nuclear allies, and the non-
aligned non-nuclear countries that have
renounced possession of nuclear weap-
ons debate often argue about whether or
to what extent the obligations under the
treatyÕs Article VI are being met.

NPTÕs Article VI states: ÒEach of the
Parties to the Treaty undertakes to

pursue negotiations in good faith on
effective measures relating to cessation
of the nuclear arms race at an early date
and to nuclear disarmament, and on a
treaty on general and complete disarma-
ment under strict and effective inter-
national control.Ó

In May 2015, the 190 countries that
have signed the NPT will gather once
more for the eighth review conference.
This time many non-nuclear weapon
states will likely express their frustration
with the slow progress on nuclear reduc-
tions since the 2010 review conference.
Back then, the United States and Russia
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had just signed the New START treaty,
but progress since has been slim.
Although its goals are very modest, the
treaty has not yet been implemented, and
no follow-on has emergedÑthat is, there
has been no additional treaty, significant
reductions in nuclear forces, or broaden-
ing of the arms control process to other
nuclear-armed countries.

Instead, nuclear reductions appear to
be slowing: The US nuclear weapons
stockpile decreased by only 309 war-
heads in the five years from 2009 through
2013, an order of magnitude less than the
3,287 warheads retired in the preceding
five-year period. Unlike the United
States, Russia has not published official
nuclear stockpile numbers, but we esti-
mate that Russia retired approximately
1,000 warheads in the 2009 to 2013
period, compared with roughly 2,500 in
the preceding five-year period. Instead
of heading toward zero, the worldÕs lar-
gest nuclear arsenals appear to be level-
ing out for the long haul.

The United Kingdom has not de-
clared additional stockpile numbers

since its statement in 2010 that it stock-
pile would not exceed 225 warheads, but
has said that its stockpile will shrink to
180 by the mid-2020s. France has not dis-
closed any nuclear numbers since 2008
and appears to reject additional reduc-
tions for now. China has not made any
announcements since 2004, when it
declared that it Òpossesses the smallest
nuclear arsenalÓ of the five nuclear weap-
ons states in the NPT (PeopleÕs Republic
of China, 2004: 2), but it appears to be
slightly increasing its nuclear arsenal.

As of 2014Ñnearly five decades after
the NPT entered into effect and more
than two decades after the end of the
Cold WarÑthe worldÕs nine nuclear-
armed states possess an estimated
16,400 nuclear warheads, enough to arm
every nation on Earth with 85 nuclear
weapons, roughly the size of the Israeli
arsenal1 (see Figure 1).

The P5Ñthe five nuclear weapon states
party to the NPTÑpossess more than 98
percent of the worldÕs nuclear weapons.
In other words, despite growing nuclear
arsenals in countries outside the NPT,

Figure 1. Estimated global nuclear warhead inventories, 2014

Kristensen and Norris 95



the task of reducing the worldÕs nuclear
weapons is overwhelmingly and predom-
inantly the responsibility of the P5.

Moreover, more than 93 percent of the
worldÕs nuclear weapons belong to just
two countries: Russia and the United
States. And their warhead inventories
are still roughly 25 times larger than that
of the third-largest nuclear-armed state
(France). At their current growth rate,
the two fastest growing nuclear arsenals
in the world (Pakistan and India) would
take 760 years to reach the size of the
arsenals of Russia and the United States.

The overwhelming and dispropor-
tionate size of the Russian and US
arsenals indicates that they predomin-
antly are shaped by each other rather
than other nuclear-armed states, and
that the sizes of their current arsenals
are more an indication of how far the
Cold War drawdown has progressed
(and how far it still has to go) rather
than an expression of how many war-
heads the two countries actually need
for their national security. In other
words, were it not for their own large
inventories, Russia and the United
States could probably reduce their
warhead inventories by a factor of 10.
Doing so would put significant pressure
on the other nuclear-armed states to limit
their nuclear arsenals as well.

In addition to the large residual nuclear
arsenals and the slowing of reductions of
nuclear weapons, all the nuclear-armed
states have ambitious nuclear weapon
modernization programs in progress that
appear intended to prolong the nuclear
era indefinitely. New or improved nuclear
weapon programs underway worldwide
include at least 27 ballistic missiles, nine
cruise missiles, eight naval vessels, five
bombers, eight warheads, and eight weap-
ons factories (see Table 1). The slowing

of nuclear reductions combined with a
dynamic technological nuclear arms race
present a particular challenge to the NPT
community.

United States

Although President Barack Obama took
office with a strong recommitment of the
United States to reducing the numbers
and role of nuclear weapons and to
taking concrete steps toward a world
without nuclear weapons, the Obama
administration may eventually be remem-
bered more for its commitment to moder-
nizing the US nuclear arsenal. Partly
building on programs from the Bush
administration, the Obama administra-
tion has drawn up plans for modernizing
all aspects of the entire nuclear enter-
prise, including development of new
nuclear delivery systems, and life exten-
sion and modernization of all its enduring
nuclear warhead types and nuclear weap-
ons production facilities. Moreover,
rather than constraining the role of
nuclear weapons, the Obama administra-
tionÕs 2013 nuclear weapons employment
strategy reaffirmed the existing posture of
a nuclear triad of forces on high alert.

In the previous two decades, the US
approach to modernizations mainly con-
sisted of upgrading existing weapons
instead of fielding new or significantly
enhanced types. The Minuteman III
intercontinental ballistic missile (ICBM)
force is the final phase of a decade-long,
$8 billion modernization to extend its
service life until 2030. And beginning in
2017, the Navy will begin deploying a life-
extended version of the Trident II D-5
submarine launched ballistic missile on
the existing class of ballistic missile sub-
marines, whose service lives have also
been extended. Similarly, the Air Force
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has begun life extension programs for the
air-launched cruise missile and the B-2
and B-52 bombers.

But under the Obama administration,
the nuclear weapons establishment has
presented plans for more fundamental
modernization programs with develop-
ment and deployment of new or signifi-
cantly modified weapon systems. The
Navy is designing a new class of 12 ballis-
tic missile subs, and the Air Force is
examining options for a next-generation
ICBM. The Air Force has begun develop-
ment of a new stealthy long-range bomb-
er and a new nuclear-capable tactical
fighter-bomber. Production of a new,
guided ÒstandoffÓ nuclear bomb (B61-12),
the first such bomb in the US inventory, is
underway, and the Air Force is developing
a new long-range nuclear cruise missile.

As is often the case with modern-
izations, many of these programs will
introduce improved or new military capa-
bilities to the weapon systems. For exam-
ple, the life extension program for the B61
gravity bomb will add a guided tail kit to
one of the existing B61 types to increase
its accuracy. The new type, known as the
B61-12, will be able to strike targets more
accurately with less explosive yield and
reduce the radioactive fallout from a
nuclear attack. Other modifications
under consideration, such as interoper-
able warheads that could be used on
both land- and sea-based ballistic mis-
siles, would significantly alter the struc-
ture of existing nuclear warheads and
potentially introduce uncertainties
about reliability and performance into
the stockpile. These uncertainties, in
turn, could increase the risk that the
United States would need to conduct a
nuclear test explosion in the future and
thus break the testing moratorium that
has been in place for two decades.2

According to the US Congressional
Budget Office, the United States plans
to spend approximately $355 billion on
the maintenance and modernization of
its nuclear enterprise over the next
decade (Congressional Budget Office,
2013), an increase of $142 billion from
the $213 billion the administration pro-
jected just three years ago (Miller, 2011).
According to available information, it
appears that the nuclear enterprise will
cost at least $1 trillion over the next 30
years (Wolfsthal et al., 2014).

These sums are enormous by any
standard and some programs may be cur-
tailed by fiscal realities. Nevertheless,
they indicate a commitment to a scale
of nuclear modernization that appears
to be at odds with the Obama administra-
tionÕs arms reduction and disarmament
agenda. Combined with the slowing of
the reduction of the still large nuclear
stockpile, the extensive modernization
plans designed to prolong indefinitely
the existence of a large US nuclear
arsenal challenge the US performance
under the NPTÕs disarmament article.

Russia

Within the next decade, all Soviet-era
nuclear weapon systems will be phased
out and replaced with new onesÑalbeit
at a lower level. On land, development of
three missiles is underway: the SS-27
ICBM, the RS-26 (possibly another SS-
27 modification), and the ÒheavyÓ ICBM
known as the Sarmat. At sea, construc-
tion of eight Borei class ballistic missile
submarines is scheduled and equipped
with the SS-N-32 (Bulava) SLBM.

Despite the modernization, the Rus-
sian ICBM force already has declined to
approximately 300 missiles and could
drop further to roughly 250 missiles
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over the next decade, depending on pro-
duction and deployment of new missiles.
What seems clear is that the Russian mis-
sile force level will not be able to keep
parity with the US arsenals, so to keep
some level of parity, Russia is deploying
relatively more warheads on each of its
missiles than the United States.

The Russian bomber force of Tu-160
Blackjack, Tu-95MS Bear, and Tu-22M
Backfire bombers is undergoing various
upgrades to extend their service lives
and improve their military capabilities.
And work is underway on design of a
subsonic replacement bomber to enter
service early in the next decade. A new
nuclear cruise missile, known as the KH-
102 ALCM, has been under development
for a long time and may become oper-
ational soon.

On tactical forces, the new SS-26
Iskander-M short-range ballistic missile
is replacing the nuclear-capable SS-21s in
10 brigades, mostly in western and south-
ern military districts. The Su-34 Fullback
fighter-bomber is gradually replacing
the old Su-24M Fencer in the tactical
nuclear strike role, and the Severod-
vinsk or Yasen SSGN (nuclear-powered
guided-missile attack submarine) is
about to enter service with the new
long-range Kalibr cruise missile, which
might have nuclear capability.

China

China is the only member of the P5 that is
increasing its nuclear arsenalÑalbeit
slowly. The modernization plan is in
the final phase of a two-decade-long
upgrade that has included deployment
of new land-, sea-, and air-based nuclear
delivery vehicles.

Although China does not seem to plan
a significant increase of its nuclear

forces, it is changing the composition of
those forces and putting more emphasis
on mobile systems. The ICBM compo-
nent of the arsenal is expanding with
deployment of the solid-fuel, road-
mobile DF-31 and DF-31A missile in lim-
ited numbers, to complement the old silo-
based liquid-fuel DF-5A. The DF-31 does
not appear to have been very successful
with only 5”10 launchers deployed, and
there are reports that a newer solid-fuel,
road-mobile ICBM may be under devel-
opment (Defense Department, 2013).

Another new development is the Jin-
class ballistic missile submarine with the
JL-2 SLBM, a significant improvement
over the old Xia/JL-1 weapons system,
which never became fully operational.
It is difficult to understand the role of
the small fleet of Jin/JL-2 subs under con-
struction, given the reluctance of the
Chinese leadership to allow deployment
of nuclear warheads on missiles under
normal circumstances. Given the geo-
graphical constraints and the superiority
of US attack submarines, it will be a
challenge for China to operate its missile
subs effectively.

There are also unconfirmed rumors
that China is adding nuclear capability
to ground and air-launched cruise mis-
siles. If so, it would represent an import-
ant addition to the Chinese nuclear
posture, particularly in light of BeijingÕs
stated adherence to a doctrine of min-
imum deterrence.

France

France is in the final phase of a compre-
hensive modernization of its nuclear
forces intended to extend the arsenal
into the 2050s. Most significant is the
deployment during the 2010 to 2018
span of the new M-51 SLBMs on the
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Triumphant-class submarines. The new
missile has greater range, payload cap-
acity, and accuracy than its predecessor,
the M-45. Starting in 2015, the same year
the NPT delegates meet in New York
for the NPT Review Conference, the
current TN75 warhead will be replaced
with the new TNO (T�te Nucl�aire
Oc�anique) warhead.

The modernization of the sea-based
leg of the arsenal follows the completion
in 2011 of the replacement of the ASMP
(Air-Sol Moyenne Port�e) air-launched
cruise missile, which has a range of 300
kilometers, with the new ASMPA (Air-Sol
Moyenne Port�e Am�lior�), which has a
range of 500 kilometers. The missile has
been integrated onto two fighter-bomber
squadronsÑon Mirage 2000N K3 aircraft
at Istres on the Mediterranean coast and
Rafale F3 aircraft at Saint Dizier northeast
of Paris. Eventually, the Istre wing will
also be upgraded to Rafale, and a naval
version of the Rafale deployed on the
Charles de Gaulle aircraft carrier has
also been quipped with the ASMPA. The
missile carries the new TNA (T�te
Nucl�aire A�roport�e) warhead.

The United Kingdom

The United Kingdom is planning to build
a new class of three to four ballistic mis-
sile submarines, scheduled to replace the
current class of four Vanguard-class
subs. The current stockpile of approxi-
mately 225 British nuclear weapons is
scheduled to decline to about 180 by the
mid-2020s.

The UK leases its Trident II D5 SLBMs
from the United States. These missiles
are currently being equipped with the
W76-1/Mk4A, a life-extended version
of the existing warhead that has in-
creased targeting capabilities. The W76-1

is believed to have been modified by UK
warhead designers for use on UK missiles.

Pakistan

Pakistan has, for its size, the worldÕs most
quickly expanding nuclear arsenal. New
systems under development include the
Shaheen II medium-range ballistic mis-
sile, RaÕad air-launched cruise missile,
Babur ground-launched cruise missile,
and Nasr short-range rocket. Infrastruc-
ture upgrades include third and fourth
plutonium production reactors and up-
grades of uranium-enrichment and
spent-fuel-reprocessing facilities. Paki-
stanÕs current arsenal is estimated at
around 120 weapons.

The Shaheen II missile has been under
development for a long time, but its slow
introduction might be a sign of technical
difficulties in the road-mobile, solid-fuel,
medium-range ballistic missile. But
although India has embarked on a ballis-
tic missile submarine program, there
isÑso farÑno indication that Pakistan
is following the same course. There are
rumors that the Babur cruise missile will
be deployed in a sea-based version, but
there is no confirmation of this.

The most significant new develop-
ment in the Pakistani nuclear arsenal is
the development of the Nasr short-range
missile, whose estimated range of 60
kilometers makes it a tactical weapon
system. The weapon appears intended
for potential sub-strategic use in the
early phases of a military conflict.

India

PakistanÕs primary nuclear adversary,
India, is entering an important new
phase of its nuclear modernization pro-
gram with development of longer-range
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missiles focused on targeting China.
Moreover, India has launched its first
ballistic missile submarine that is
expected to begin sea trials later this
year, perhaps to be followed by two to
four additional boats with a new 700-
kilometer-range SLBM. A longer-range
SLBM is also under development.

IndiaÕs nuclear weapons production
complex is undergoing important up-
grades, including construction of a new
plutonium production reactor as well as
un-safeguarded fast breeder reactors
that can increase IndiaÕs stockpile of
weapon-grade plutonium. IndiaÕs un-
safeguarded reprocessing facilities are
also being upgraded.

Israel

The Israeli nuclear arsenal appears to be
relatively steady in size but is also
rumored to be undergoing moderniza-
tion. One rumor concerns an upgrade of
the land-based ballistic missile force,
from the current Jericho-II to a longer-
range Jericho-III missile, which is based
on the Shavit space launch vehicle.

There are also persistent rumors that
Israel may have converted a cruise mis-
sile to nuclear capability for its new
Dolphin-class attack submarines. The
rumors have focused on the Popeye
Turbo or Harpoon missiles, but it remains
unclear what the status of the weapon is.

North Korea

Little is known about the nuclear capabil-
ity of North KoreaÕs military forces.
Potential nuclear-capable missiles in-
clude the Scud C and Nodong (Rodong)
short-range missiles, the Musudan
medium-range missile, and the Hwa-
song-13 (KH-08) and Taepo Dong long-

range missiles. The KH-08 and Musudan
have yet to be test-flown; the Taepo Dong
has been successfully flown only as a
space launch vehicle. Although the coun-
try has conducted three nuclear tests,
there is no authoritative public informa-
tion that North Korea has yet test-flown a
re-entry vehicle intended to deliver a
nuclear warhead.

NATO

Although NATO itself is not building
nuclear weapons, its Strategic Concept
from 2010 and Deterrence and Defense
Posture Review from 2012 reaffirm that
NATO is a nuclear alliance that will con-
tinue to rely on nuclear weapons for as
long as nuclear weapons exist. More-
over, some non-nuclear weapon states
are heavily involved in detailed nuclear
planning and even equip their national
aircraft to deliver US nuclear weapons.

Approximately 180 U. nuclear B61
bombs are currently deployed at six
bases in five European countries. These
weapons are all slated to be returned to
the United States and upgraded to the
new B61-12 guided standoff nuclear
weapon. The first new B61-12 is sched-
uled to be deployed in Europe around
2020 and will be back-fitted onto existing
F-15E, F-16, and Tornado NATO aircraft.
From around 2024, nuclear-capable F-
35A stealthy fighter-bombers will start
arriving in Europe and gradually take
over the nuclear strike role from the F-
16 and Tornado aircraft.

About half of the bombs in Europe are
earmarked for delivery by the national
aircraft of five non-nuclear-weapon
states: Belgium, Germany, Italy, the
Netherlands, and Turkey. All of these
non-nuclear weapon states are parties
to the NPT and therefore obliged Ònot
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to receive the transfer from any trans-
feror whatsoever of nuclear weapons or
other nuclear explosive devices or of
control over such weapons or explosive
devices directly, or indirectly.Ó In peace-
time the weapons at the national bases
are under the control of a US Air Force
munitions support squadron, but in war-
time the United States would hand over
control of the weapons to the national
pilots who would deliver the weapons
and at that moment effectively violate
the NPT.

The combination of a B61-12 guided
standoff nuclear bomb and an F-35A
fifth-generation stealthy fighter-bomber
will significantly enhance the military
capability of NATOÕs nuclear posture
in Europe.3 The upgrade contradicts the
Obama administrationÕs pledge that life
extension programs Òwill not . . . provide
for new military capabilitiesÓ (Defense
Department, 2010: xiv) and NATOÕs con-
clusion that Òthe AllianceÕs nuclear force
posture currently meets the criteria for
an effective deterrence and defence pos-
tureÓ (NATO, 2012). Neither the admin-
istration nor NATO has officially
addressed this contradiction, but offi-
cials privately insist, incorrectly, that
the B61-12 will not add military capabil-
ities to NATOÕs nuclear posture in
Europe. Some NATO countries sched-
uled to receive the B61-12 have recently
begun to ask questions about the B61-12
program via diplomatic channels.

The extension and modernization of
the US nuclear deployment in Europe
competes with increasingly scarce
resources needed for more important
conventional forces and operations.
Conventional forces would be much
more credible than tactical nuclear
weapons in providing security assurance
to eastern NATO allies.

Upshot of the slowing reductions
and new weapon upgrades

The Nuclear Non-Proliferation Treaty
community is facing a dilemma. After
decades of reductions from Cold War
nuclear warhead levels, that trend
appears to be slowing, and all the
nuclear-armed states are busy moderniz-
ing their remaining nuclear arsenals for
the long haul. There is no indication that
any of the nuclear-armed states are plan-
ning to give up nuclear weapons in the
foreseeable future. On the contrary, all
speak of the continued importance of
nuclear weapons to national and inter-
national security.

Economic crises and budget cuts have
forced some delays and restructuring of
nuclear weapons modernization pro-
grams. But all the nuclear-armed states
appear committed to spending at least
hundreds of billions of dollars over the
next decade on modernizing their nu-
clear forces.

After decades of focusing on reducing
nuclear arsenals, how is the NPT com-
munity going to deal with the slowing
of nuclear reductions and the apparent
determination of all the nuclear-armed
states to modernize their nuclear forces
for the long haul?

Slowing of reductions and open-
ended nuclear modernizations appear
to contradict the promises made by the
five NPT nuclear-weapon states nearly
five decades ago to Òpursue negotiations
in good faith on effective measures relat-
ing to cessation of the nuclear arms race
at an early date and to nuclear disarma-
mentÓÑpromises that have been reaf-
firmed every five years at the NPT
review conferences.

The NPT does not explicitly place
limitations on modernizations and has
accepted them in the past. But with the
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generational modernizations currently
underway or planned, the 2015 Review
Conference will have to address whether
extending the nuclear arsenals in per-
petuity is consistent with the obligations
under NPTÕs Article VI and the overall
purpose of the treaty.
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Notes

1. For an estimate of worldwide inventories of
nuclear weapons, see: Status of Nuclear
Forces, Federation of American Scientists,
April 30, 2014. Available at: www.fas.org/
programs/ssp/nukes/nuclearweapons/
nukestatus.html.

2. The fiscal year 2015 defense budget request
delays the design and production of the first
interoperable warhead (W78/W88-1) by five
years because there are considerable cost
and design uncertainties and no urgent
aging-related issues affecting the current
warheads.

3. For analysis of the implications of the guided
tail kit, see Hans M. Kristensen, ÒB61-12:
Increasing NATO Nuclear Capabilities and
Prevision Low-Yield Strikes,Ó FAS Strategic
Security Blog, June 15, 2011. Available at:
http://blogs.fas.org/security/2011/06/b61-12/
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