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Foreword

For much of the second half of the 20th century, the world lived with
the very real specter of nuclear annihilation. The United States and
the Soviet Union between them held some 60,000 nuclear weapons
at the peak of the Cold War, more than enough to destroy each other
several times over. Notwithstanding a few close calls, reason and caution increasingly gained the upper hand, and the United States and the
Soviet Union reached accords and understandings that improved the
transparency and stability of their arsenals.
Since the end of the Cold War, the nuclear picture has become more
complex. To be sure, U.S. and Soviet inventories have come down significantly. But China, long a member of the nuclear club, is now a rising
major power, with global interests that cast its nuclear arsenal in a new
light. India and Pakistan both possess growing nuclear arsenals. Stockpiles in Europe are shrinking but are still meaningful. Israel, too, possesses a considerable number of nuclear weapons and delivery vehicles,
although for its own reasons refuses to confirm this status. North Korea
has a small inventory but its erratic behavior makes it more of a concern
than the numbers alone would suggest. As Gregory Koblentz writes
in this Council Special Report, this second nuclear age—one of more
nuclear states connected in myriad ways—will pose more and different
challenges to policymakers than was the case during the Cold War.
Koblentz highlights a number of challenges to strategic stability posed
by this new era. The first challenge is that the “security dilemma” of the
Cold War, in which actions taken by one state to secure itself made the
other feel less secure, has given way to the “security trilemma”: actions
taken by one state to protect itself from a second make a third feel insecure. As states see and respond to the actions and perceived intentions of
others, this dynamic could ripple through all the world’s nuclear powers,
which are connected by different but intersecting deterrence relationships. Technology, too, has the potential to threaten global strategic
stability. As conventional weapons become stronger and more accurate,
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viii

Foreword

they can threaten even well-protected nuclear stockpiles. And cyberattacks can confuse or overwhelm early warning or communications systems, increasing vulnerability to a first strike. Instability in South Asia is
the third risk Koblentz highlights. India and Pakistan both possess sizeable stockpiles with uncertain command and control. There is as well the
potential for increased rivalry between China and India.
The United States has a clear interest in establishing a rigorous
framework for strategic stability in the years ahead, Koblentz writes,
and Washington should work to influence rules for this new age before
a less amenable order crystallizes in place. Koblentz makes a number
of recommendations. He calls for a long-term negotiating effort by
the United States with the other six recognized nuclear states (China,
France, India, Pakistan, Russia, and the United Kingdom) to address
specific sources of instability, including missile defense, antisatellite
weapons, and conventional counterforce systems. He also suggests initiating discussions on cybersecurity in the nuclear realm, with the goal
of insulating nuclear systems from cyberattack. To improve the prospects for stability in South Asia, he recommends encouraging official
and Track II dialogues among China, India, and Pakistan on nuclear
issues, and building scientific and diplomatic capacity in India and
Pakistan to enable discussions on these subjects. None of these recommendations, he cautions, should be seen as a replacement for bilateral
strategic arms reductions, nor should they be seen as a replacement
for the regional nuclear negotiations regarding Iran (designed to prevent it from becoming a state with nuclear weapons) and North Korea
(designed in this case to persuade it to rid itself of its nuclear weapons).
Rather, the goal of these seven-country talks is to shape long-term strategic stability among recognized nuclear states.
Strategic Stability in the Second Nuclear Age offers important insights
into the state of nuclear stability in the post–Cold War era. It provides
valuable analysis of the technical and political threats to that stability,
and makes realistic recommendations for how to address them. As is
the case with much else in the post–Cold War world, the task of maintaining nuclear stability promises to be even more difficult than it was
in the previous era.
Richard N. Haass
President
Council on Foreign Relations
November 2014
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Introduction

During the Cold War, the likelihood that nuclear weapons would be
used deliberately, by accident, or in an unauthorized way was determined overwhelmingly by the actions of the United States and Soviet
Union. Since the end of the Cold War, the locus of great power rivalry
has shifted from Europe to Asia and new nuclear powers have emerged
in that region, ushering in the second nuclear age.1 Whereas the first
nuclear age was shaped by the superpowers’ nuclear arms race and
global ideological competition, the second nuclear age is defined by the
multiplicity of nuclear powers linked together by varying levels of cooperation and conflict. Although the United States and Soviet Union, and
then Russia, eventually developed robust mechanisms for maintaining
strategic stability, no such system exists to include the other nucleararmed states.
Strategic stability in the second nuclear age faces three challenges.
The first is the increasing complexity of deterrence relations among
the nuclear weapon states. A central feature of the second nuclear
age is that most nuclear weapon states face threats from two or more
potential adversaries. This gives rise to a security trilemma where
actions taken by a state to defend against another state have the effect
of making a third state feel insecure.2 Due to the trilemma, changes in
one state’s nuclear posture or policy can have a cascading effect on the
other nuclear-armed states. The second challenge is the emergence of a
suite of advanced nonnuclear military technologies, including missile
defenses, antisatellite weapons, long-range precision strike systems, and
cyber weapons, that have the potential to replicate, offset, or mitigate
the strategic effects of nuclear weapons. The third challenge is found in
South Asia, which is the region most at risk of a breakdown in strategic
stability due to an explosive mixture of unresolved territorial disputes,
cross-border terrorism, and growing nuclear arsenals. Furthermore,
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due to the security trilemma, the deterrence relationship between India
and Pakistan is intertwined with that of China. This trilateral linkage
increases the region’s susceptibility to outside shocks and amplifies the
risk that regional developments will have far-reaching effects. Each of
these dynamics is worrisome on its own, but the combination of them
could be particularly destabilizing.
The United States should, working in concert with the other
nuclear weapon states, take a multipronged approach to strengthening strategic stability that addresses potential sources of instability in
the near term and establishes processes that can contribute to multilateral nuclear arms control efforts over the longer term. The Obama
administration should
■■

■■

■■

use a combination of transparency, confidence-building measures,
and restraint to mitigate the risk that emerging technologies will
endanger strategic stability by triggering arms races, threatening the
survivability of nuclear forces, or undermining the integrity of early
warning and nuclear command and control systems;
deepen bilateral and multilateral dialogues with the other nuclear
weapon states on strategic stability and build capacity within India
and Pakistan to participate in such dialogues; and
create a forum for the seven established nuclear weapon states to discuss further steps to strengthen strategic stability and reduce the risk
of the deliberate, accidental, or unauthorized use of nuclear weapons.

The United States has more to lose from a breakdown in strategic
stability—in the form of a nuclear conflict, crisis, accident, arms race,
or act of terrorism—than any other country due to its position as a
global leader, the interdependence of its economy, and the network of
security commitments it has around the world. The highest U.S. priority is to maintain strategic stability with Russia and China, the two
states with the capability and potential intent to launch a nuclear attack
on the homeland. Though strategic stability is just one aspect of the
United States’ multifaceted relations with both countries, its enduring
importance requires sustained high-level attention even during periods
of international tension or in the face of unfavorable domestic politics. A failure of strategic stability that allowed nuclear weapons to fall
into the hands of terrorists would also constitute a direct threat to U.S.
national security. A breakdown in strategic stability among the other
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nuclear-armed states, such as China, India, and Pakistan, could also have
catastrophic humanitarian, economic, and strategic consequences. The
use of a nuclear weapon anywhere by anyone threatens U.S. national
security by erasing the nuclear taboo. Due to its overwhelming conventional military capabilities, the United States benefits disproportionately from continuing the tradition of the nonuse of nuclear weapons.
Working with the other nuclear weapon states to strengthen strategic stability would serve U.S. national interests in a number of ways:
■■

■■

■■

■■

■■

■■

■■

■■

Reduce the risk of nuclear weapons being used deliberately, by accident, or in an unauthorized manner.
Improve crisis stability by increasing the confidence of nuclear weapon
states that they possess secure and survivable nuclear forces and reducing the incentives for nuclear states to strike first during a crisis.
Reduce the risk that nuclear modernization programs and the
development of nonnuclear strategic technologies, such as missile
defenses, antisatellite technologies, precision conventional strike
weapons, and cyberwarfare, will trigger arms races that could
threaten strategic stability.
Promote transparency among nuclear-armed states on their nuclear
doctrine, posture, and modernization plans. Such transparency is
necessary for a substantive dialogue to build mutual understanding
and pave the way for future reductions.
Socialize the other nuclear-armed states into the arms control process, eventually including treaty negotiation, implementation, and
verification.
Create the opportunity to extend bilateral transparency and confidence-building measures already agreed to by the United States and
Russia to other nuclear weapon states.
Demonstrate the U.S. commitment to fulfilling its obligations under
Article VI of the Treaty on the Non-Proliferation of Nuclear Weapons (NPT) and the Action Plan adopted by the 2010 NPT review
conference.
Create the conditions necessary for nuclear-armed states to participate in multilateral negotiations to limit and reduce their nuclear
weapons in the future.

Strategic Landscape
of the Second Nuclear Age

There are seven established nuclear weapon states. China, France, Russia,
the United Kingdom, and the United States are recognized as nuclear
weapon states under the 1968 NPT. Since these states are also permanent
members of the United Nations (UN) Security Council, they are commonly referred to as the P5. In 1998, India and Pakistan, neither of which
has signed the NPT, conducted multiple nuclear tests, declared themselves
to be nuclear weapon states, and publicly deployed nuclear-capable delivery systems. These seven states are estimated to possess 16,300 nuclear
weapons (see Table 1).3 Some 4,300 of these weapons are deployed on
delivery systems or located at bases with operational launchers. Another
5,800 are stockpiled at various levels of readiness. The United States and
TABLE 1. STATUS OF NUCLE AR FORCE S, 2014

Country

Operational
Warheads

Reserve/
Nondeployed

Awaiting
Dismantlement

Russia

1,800

2,700

3,500

8,000

United States

2,100

2,530

2,700

7,330

France

290

10

0

300

China

0

250

0

250

160

65

0

225

Pakistan

0

~120

0

~120

India

0

~110

0

~110

4,350

5,785

6,200

16,335

United Kingdom

TOTAL

Total
Stockpile

Sources: Hans M. Kristensen and Robert S. Norris, “Global Nuclear Weapons Inventories, 1945-2013,” Bulletin of the Atomic Scientists 69, no. 5, September/October 2013, pp. 75–81; Hans M. Kristensen and Robert
S. Norris, “US Nuclear Forces, 2014,” Bulletin of the Atomic Scientists 70, no. 1, January/February 2014, pp.
85–93; Hans M. Kristensen and Robert S. Norris, “Russian Nuclear Forces, 2014,” Bulletin of the Atomic
Scientists 70, no. 2, March/April 2014, pp. 75–85.
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Russia possess an added 6,200 warheads that have been retired and are
awaiting dismantlement.4 Understanding the capabilities and motivations of these seven established nuclear weapon states is necessary to
assess their role in maintaining or disrupting strategic stability.
Israel and North Korea are not included in this study. Although Israel
possesses nuclear weapons, it has never officially acknowledged this
fact. In addition, Israel is not in a deterrent relationship with any of the
existing nuclear weapon states, limiting its influence on, and exposure
to, variations in strategic stability among these states. North Korea
has conducted three nuclear tests and claims to be a nuclear-armed
state, however, “there is no conclusive evidence to suggest that North
Korea has successfully produced a warhead or bomb capable of being
delivered.”5 Since 2006, the UN Security Council has approved five
resolutions demanding that North Korea abandon its nuclear weapon
program and rejoin the NPT. Disarmament, rather than strategic stability, remains the appropriate framework for addressing the threats to
international security posed by North Korea.
Multilateral efforts to address North Korea’s and Israel’s nuclear
weapons programs have been severely hampered by the differing priorities of regional actors involved in the talks.6 Since 2003, China,
Japan, North Korea, Russia, South Korea, and the United States have
participated in the Six Party Talks with the objective of denuclearizing
the Korean peninsula. Since 2013, five rounds of talks have been held
between Arab, Israeli, and other interested parties on holding a conference to establish a zone free of weapons of mass destruction in the
Middle East. While neither set of efforts appear likely to bear fruit in
the near future, resolving international concerns about North Korean
and Israeli nuclear weapon programs will ultimately require regional
solutions. For the time being, the United States and its partners should
focus on revitalizing these initiatives instead of complicating issues further by linking them to broader efforts to strengthen strategic stability
among the seven established nuclear powers.

T he Shr i nk i ng Giants:
Un i ted State s and Russia
Though the United States and Russia have dramatically reduced their
nuclear stockpiles since the end of the Cold War, they still account
for more than 90 percent of the world’s nuclear weapons. The U.S.
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nuclear stockpile consists of approximately 4,800 warheads, including 1,900 warheads that can be delivered by intercontinental ballistic
missiles (ICBMs), submarine-launched ballistic missiles (SLBMs),
and bombers, as well as 200 nonstrategic gravity bombs at bases in
Europe (see Table 2).7 Russia possesses approximately 4,300 nuclear
warheads, of which roughly 1,600 strategic warheads are deployed on
strategic missiles and at bomber bases (see Table 3).8 Both countries
keep a portion of their nuclear forces ready for launch at a moment’s
notice with the United States maintaining a higher proportion of its
forces at this level than Russia.
Since the end of the Cold War, the United States and Russia have
drawn down their nuclear arsenals while modernizing the triad of
land-, air-, and sea-based strategic delivery systems. Under the New
Strategic Arms Reduction Treaty (START), both countries will
reduce their strategic nuclear arsenals to 1,550 deployed warheads on
700 deployed missiles and bombers by 2018. The United States is on
the cusp of launching a major modernization program for every leg of
its triad. Russia is in the middle of a large-scale procurement program
to replace its Soviet-era missiles and submarines. Because the overall
number of its deployed ICBMs will decrease, Russia is increasing the
percentage of its force that can carry multiple independently targetable
reentry vehicles (MIRVs).
The United States and Russia have different views on the utility
of nuclear weapons. Nuclear weapons have played a declining role in
U.S. national security since the end of the Cold War, but they remain
a central element of national defense. Unique among the nuclear
weapon states, the United States practices extended deterrence by
providing the protection of its “nuclear umbrella” to thirty countries
in Europe and Asia with which it has formal alliance commitments.9
As a result, the United States views nuclear weapons as necessary for
deterring not only nuclear attacks against the homeland by countries
such as Russia and China, but also conventional and nuclear threats to
its allies from those states and regional powers such as North Korea
and Iran.10
Nuclear weapons have played an increasingly important role in Russia’s national security strategy since the end of the Cold War. NATO
enlargement and intervention in the Balkan conflicts during the 1990s
highlighted the alliance’s conventional military superiority and fed
Russian suspicion that the alliance was not purely defensive. According

Strategic Landscape of the Second Nuclear Age
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TABLE 2. U.S . NUCLE AR FORCE S, 2014
Delivery
System

Number
Deployed

Year			
Deployed Range (km)
Payload

Strategic Forces					

Number of
Warheads
1,902

Bombers
B-52H
91
1961
16,000
				

ALCM:
5-150 KT

200

B-2A

B-61, B-83

100

1 warhead x
300-355 KT

450

20

1994

11,000

ICBM
LGM-30G
450
1970
13,000
Minuteman III				
SSBNs/SLBMs
Ohio-class
14
1981		
SSBN				

24 Trident II
D5 SLBMs

UGM-133A
288
1990
7,000
Trident II D5 SLBM				

4 warheads x
100-455 KT

Nonstrategic Forces					
B61 gravity bombs NA
1979
			

Depends on
delivery system

.3-170 KT

Total Deployed						
Reserve						
Total Stockpile					

1,152
200
200
2,102
~2,530
4,632*

Awaiting 					
Dismantlement

~2,700

Total Inventory					

7,332

Source: Hans M. Kristensen and Robert S. Norris, “US Nuclear Forces, 2014,” pp. 85–93.
*In May 2014, the United States announced that as of September 2013, its stockpile of strategic and nonstrategic active weapons (including operationally available and logistics spares) and inactive weapons (stored at
a depot in a nonoperational status) was 4,804. Department of State, “Fact Sheet: Transparency in the U.S.
Nuclear Weapons Stockpile,” April 28, 2014.
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TABLE 3. RUSSIAN NUCLE AR FORCE S, 2014
Delivery
System

Number
Deployed

Year			
Deployed Range (km)
Payload

Number of
Warheads

Strategic Forces
Bombers
Tu-95MS6
29
1984
(Bear-H6)			

6,500 –
10,500		

6 x ALCMs,
bombs

174

Tu-95MS16
30
1984
(Bear-H16)			

6,500 –
10,500		

16 x ALCMs,
bombs

480

Tu-160
13
1987
(Blackjack)			

10,500 –
13,200		

12 x ALCMs,
bombs

156

RS-20V
46
1988
(SS-18 Satan)			

11,000 –
15,000		

10 x 500/
800 kt

460

RS-18
(SS-19 Stiletto)

30

1980

10,000

6 x 400 kt

180

RS-12M Topol
(SS-25 Sickle)

117

1988

10,500

1 x 800 kt

117

RS-12M2 Topol-M
(SS-27, silo)

60

1997

10,500

1 x 800 kt

60

RS-12M1 Topol-M
(SS-27)

18

2006

10,500

1 x 800 kt

18

RS-24 Yars, mobile
(SS-27 Mod 2)

33

2010

10,500

4 x 100 kt

132

RS-24 Yars, silo
(SS-27 Mod 2)

—

2014

10,500

4 x 100 kt

—

RS-26 Yars-M/
Rubezh

—

2015

5,500+

?

—

5,500+

?

—

ICBMs

Sarmat
—
(2018–
		2020)
SLBMs
RSM-50 Volna
(SS-N-18 M1
Stingray)

48

1978

6,500

3 x 50 kt

144

RSM-54 Sineva
(SS-N-23 Skiff)

96

2007

9,000

4 x 100 kt

384

RSM-56 Bulava
(SS-NX-32)

32

2014

8,050

6 x 100 kt

192

Strategic Landscape of the Second Nuclear Age

Delivery
System

Number
Deployed

11

Year			
Deployed Range (km)
Payload

Number of
Warheads

Nonstrategic Forces
Air Defense, Missile Defense, and Coastal Defense
53T6 (SH-08,
Gazelle)

68

S-300 (SA-10/
12/20)

1,000

SSC-1B (Sepal)

34

1986

30

1 x 10 kt

1980/2007

—

1 x low kt

1973

500

1 x 350

68
~340
~17

Tactical Aircraft
Tu-22M3
150
1974
—
3 x ASM,
(Backfire-C)				 bombs

~450

Su-24M/M2
(Fencer-D)
Su-34
(Fullback)

260

1974

—

2 x bombs

~260

20

2006

—

2 x bombs

~20

Land-Based Short-Range Ballistic Missiles
OTR-21 Tochka
(SS-21 Scarab)
Iskander-M
(SS-26 Stone)

140

1981

120

1 x 10 kt

~140

30

2005

300

1 x 10 kt

~30

2014

500+

Ground-Launched Cruise Missile
Iskander-K/R-500

?

?

?

Naval
SLCM, ASW,
SAM, depth
charges, torpedoes

—

—

—

—

~700

Total Strategic Stockpile					

2,499

Total Nonstrategic Stockpile				

~2,025

Total Stockpile					

~4,525

Awaiting Dismantlement					

3,500

Total Inventory					

~8,025

Sources: Stockholm International Peace Research Institute (SIPRI), SIPRI Yearbook 2013: Armaments, Disarmament and International Security (Oxford: Oxford University Press, 2013), pp. 294–95; Hans M. Kristensen and Robert S. Norris, “Russian Nuclear Forces, 2014,” pp. 75–85; Hans M. Kristensen, “Russia
Declared In Violation of INF Treaty: New Cruise Missile May Be Deploying,” Federation of American
Scientists, July 30, 2014.
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to Russia’s 2010 military doctrine, “Russia reserves the right to use
nuclear weapons in response to the use of nuclear and other weapons of
mass destruction against Russia and/or its allies and in case of aggression against the Russian Federation involving conventional weapons
when the very existence of the State is under threat.”11 Although the
United States and NATO remain the primary focus of Russian nuclear
planning, China’s territorial claims and large conventional forces are
also of concern, albeit one that is not openly discussed.12

T he Second -T i er Nucle ar P owers
Since the end of the Cold War, the United Kingdom and France have
unilaterally reduced the number, types, and readiness levels of their
nuclear weapons. The United Kingdom currently possesses 225
nuclear weapons that can be deployed on four Vanguard-class fleet ballistic missile submarines, or SSBNs (see Table 4). It plans on reducing
its overall stockpile to 180 warheads by the mid-2020s, which would
give it the smallest nuclear stockpile among the original five nuclear
weapon states. In 2016, the United Kingdom will decide on how to
replace its Vanguard submarines, which are due to be retired in the
late 2020s.13 France has declared that it possesses three hundred warheads that can be launched from aircraft and from four Triomphantclass SSBNs (see Table 5).14 Both France and the United Kingdom
have announced that they do not maintain their nuclear weapons at a
high-alert level.15
The threat posed by Russian conventional and nuclear forces
remains central to both states’ nuclear planning, although their
declaratory doctrines are couched in much broader terms. The United
Kingdom has declared that “we would only consider using our nuclear
weapons in extreme circumstances of self-defence, including the
defence of our NATO Allies, and we remain deliberately ambiguous
about precisely when, how and at what scale we would contemplate
their use.”16 According to the latest French Defense White Paper,
“Nuclear deterrence protects France from any State-led aggression
against its vital interests, of whatever origin and in whatever form. It
rules out any threat of blackmail that might paralyse its freedom of
decision and action.”17

Strategic Landscape of the Second Nuclear Age
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TABLE 4. BR I T ISH NUCLE AR FORCE S, 2013
Delivery
System

Number
Deployed

Year			
Deployed Range (km)
Payload

Number of
Warheads

SSBNs
Vanguard
4
1994
NA
				

16 x Trident II
D5 SLBMs

SLBMs
Trident II D5

48

1994

>7,400

1-3 x 100 kt

Total Inventory					

225
225

Source: SIPRI, SIPRI Yearbook 2013, p. 301.

TABLE 5. FRENCH NUCLE AR FORCE S, 2013
Delivery
System

Number
Deployed

Year			
Deployed Range (km)
Payload

Number of
Warheads

Bombers
Mirage 2000N
~20
1988
2,750
				
				
				
				
				

1 x Air-Sol
Moyenne
Portee
Amélioré
(ASMPA):
up to 300 kt

~20

Rafale F3
~30
		

2010–
2,000
2011		

1 x ASPMA:
up to 300 kt

~30

4

1997

NA

16 SLBMs

32

1996

6,000

4–6 x 100 kt

160

M51.1
16
2010–
		2011

6,000

4–6 x 100 kt

80

M51.2

6,000

4–6 x 150 kt

—

SSBN/SLBMs
Triomphant
M45

—

2015

Total Assigned Stockpile					

~290

Reserve					

~10

Total Inventory					

300

Source: SIPRI, SIPRI Yearbook 2013, p. 304.
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T he R isi ng Nucle ar P owers:
Ch i na , Pak istan , and India
Though nuclear arsenals are shrinking in the rest of the world, Asia
is witnessing a nuclear buildup. Unlike the remaining P5 countries,
China is increasing and diversifying its nuclear arsenal. Pakistan and
India have been involved in a nuclear and missile arms race since 1998
that shows no signs of abating. Although both states claim to seek only
a credible minimum deterrent, regional dynamics have driven them
to pursue a range of nuclear and missile capabilities. All three states
shroud their nuclear and missile programs in intense secrecy, which
complicates the ability of outside observers to accurately gauge their
intentions and capabilities.

China
China is estimated to have 250 nuclear weapons for delivery by a mix
of medium-, intermediate-, and intercontinental-range ballistic missiles, SSBNs (none of which are believed to have conducted operational
patrols yet), and bombers (see Table 6). China claims that the fundamental goal of its nuclear weapons is “to deter other countries from using
or threatening to use nuclear weapons against China.”18 Since 1964,
China has adopted a no-first-use (NFU) doctrine and has promised not
to threaten or use nuclear weapons against nonnuclear weapon states.
China has gradually modernized its nuclear forces since the end
of the Cold War in keeping with its stated goal of deploying “lean and
effective” nuclear forces capable of retaliating against a first strike.19 The
introduction of road-mobile ICBMs and a new generation of SSBNs
armed with new SLBMs should significantly improve the survivability
of China’s strategic nuclear forces.20 China maintains its nuclear forces
at a low level of operational readiness, storing warheads separately from
delivery systems. China has the capability to deploy multiple warheads
on its missiles but is not believed to have done so yet.21

Pakistan
Pakistan, which has the fastest growing nuclear weapon program in the
world, is believed to have enough fissile material to produce between
110 and 120 nuclear warheads.22 By 2020, Pakistan could have a fissile
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TABLE 6. CH I NE SE NUCLE AR FORCE S, 2013
Delivery
System

Number
Deployed

Year			
Deployed Range (km)
Payload

Number of
Warheads

Bombers
H-6 (B-6)
~20
1965
3,100
1 x bomb or
				
possibly cruise
				 missile

~20

Attack

1 x bomb

~20

—

1972

—

DF-3A (CSS-2)

~12

1971

3,100

1 x 3.3 Mt

~12

DF-4 (CSS-3)

~12

1980

5,500

1 x 3.3 Mt

~12

DF-5A (CSS-4)

20

1981

13,000

1 x 4–5 Mt

20

DF-15 (CSS-6)

~350

1990

600

DF-21 (CSS-5)

~60

1991

2,100

1 x 200–300 kt

~60

DF-31 (CSS-10 Mod 1)~20

2006

>7,200

1 x 200–300 kt

~20

DF-31A (CSS-10 Mod 2)~20

2007

>11,200

1 x 200–300 kt

~20

Land-Based Missiles

1 x Unknown

Unknown

Ground-Launched Cruise Missile
DH-10 (CJ-10) 150–350
2007
>1,500
Unclear if
				 nuclear

Unknown

SLBMs
JL-1 (CSS-N-3)

~12

1986

>1,770

1 x 200–300 kt

~12

JL-2 (CSS-NX-14)

~36

~2013

>7,400

1 x 200–300 kt

~36

Total Inventory					

~250

Source: SIPRI, SIPRI Yearbook 2013, p. 306.

material stockpile sufficient to produce more than two hundred nuclear
weapons.23 Pakistan has deployed or is developing eleven delivery systems for its nuclear warheads, including aircraft, ballistic missiles, and
cruise missiles (see Table 7). Pakistan reportedly keeps its warheads
stored separately from launchers.24 Pakistan has not formally declared
the conditions under which it would use nuclear weapons but has indicated that it seeks primarily to deter India from threatening its territorial integrity or the ability of its military to defend its territory.25
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TABLE 7. PAK ISTAN I NUCLE AR DELI VERY S YSTEMS, 2013
Year
Deployed
(First
Tested)

Range
(km)

Payload
(kg)

F-16A/B

1998

1,600

4,500

Mirage V

1998

2,100

4,000

Delivery
System

Status

Aircraft

Ballistic Missiles
Abdali (Hatf-2)
(2012)
~180
200 –
			400

Under development

Ghaznavi (Hatf-3)
2004
290
500		
					

Fewer than 50 Hatf-1, 3, 4,
& 9 launchers (combined)

Shaheen I (Hatf-4)
2003
650
			

Fewer than 50 Hatf-1, 3, 4,
& 9 launchers (combined)

750 –
1,000		

Ghauri (Hatf-5)
2003
>1,200
700 –
			1,000

Fewer than 50 launchers

Shaheen II (Hatf-6) 2011
2,500
~1,000
Unknown number of
				launchers
Nasr (Hatf-9)
2013
~60
Unknown
				

Fewer than 50 Hatf-1, 3, 4,
& 9 launchers (combined)

Cruise Missiles
Babur (Hatf-7)
(2005)
600
			

400 –
500		

Ra’ad (Hatf-8)
(2007)
350
Unknown
				

Under development;
ground launched
Under development;
air launched

Sources: SIPRI, SIPRI Yearbook 2013, pp. 284, 318, 320; Hans M. Kristensen and Robert S. Norris, “Pakistan’s Nuclear Forces 2011,” Bulletin of the Atomic Scientists 67, no. 4, July/August 2011, pp. 91–99; National
Air and Space Intelligence Center, “Ballistic and Cruise Missile Threat,” 2013.
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TABLE 8. I NDIAN NUCLE AR DELI VERY S YSTEMS, 2013

Delivery
System

Year
Deployed
(First
Tested)

Range
(km)

Payload
(kg)

1985

1,850

6,300

Status

Bombers
Mirage 2000H

Land-Based Ballistic Missiles
Prithvi I/II
1994
		

150/
350

800/
500		

Fewer than 75 Prithvi and
Agni I launchers (combined)

Agni I
2004
~700		
1,000		
						

Fewer than 75 Prithvi and
Agni I launchers (combined)

Agni II

2004

Agni III

2,000		

1,000		

Fewer than 10 launchers

(2006)

~3,000		

1,500		

Under development

Agni IV

(2011)

~4,000		

1,000		

Under development

Agni V

(2012)

>5,000		

~1,000		

Under development

Ship-Launched Ballistic Missiles
Dhanush
?
350		
500		
						

Induction under way but
probably not operational

SSBNs
INS Arihant

[2015]

NA		 4 SLBMs		

Undergoing sea trials

SLBMs
K-15/B-05
(2010)
700		
				
K-4

(2014)

3,000		

500–
600		
?		

Under development; to be
deployed on Arihant
Under development

Sources: SIPRI, SIPRI Yearbook 2013, pp. 284, 312; Hans M. Kristensen and Robert S. Norris, “Indian
Nuclear Forces 2012,” Bulletin of the Atomic Scientists 68, no. 4, July/August 2014, p. 100; National Air and
Space Intelligence Center, “Ballistic and Cruise Missile Threat,” 2013; Yogesh Joshi and Frank O’Donnell,
“India’s Submarine Deterrent and Asian Nuclear Proliferation,” Washington Quarterly 56, no. 4, August/
September 2014, pp. 157–74.
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While Pakistan is focused predominantly on the threat posed by India,
it is reportedly also concerned by the potential for the United States to
launch a military operation to seize or disarm Pakistani nuclear weapons. This concern is based in part on reported contingency planning by
the U.S. military to prevent Pakistani nuclear weapons from falling into
the hands of terrorists. Pakistan’s sensitivity to such a disarming operation was heightened by the 2011 Abbottabad raid that killed Osama bin
Laden because it revealed Pakistani vulnerabilities and highlighted the
willingness of the United States to take unilateral military action on
Pakistani soil.26 Pakistani officials, however, deny that these concerns
affect Pakistan’s nuclear force posture or plans.27

India
India is estimated to possess enough fissile material for between 90
and 110 nuclear weapons and is expanding its fissile material production capacity. India currently fields nuclear-capable aircraft and ballistic
missiles and is developing longer-range ballistic missiles, including a
version capable of carrying MIRVs; a ballistic missile that can be fired
from a surface ship; ground-, air-, and sea-launched cruise missiles; and
a nuclear-powered submarine capable of launching SLBMs (see Table
8). Traditionally, India has kept its warheads disassembled and separate
from launchers but it may keep a small number of systems at a higher
level of readiness.28
Since its first nuclear test in 1974, India has publicly adhered to a nofirst-use policy. According to its 2003 nuclear doctrine, India seeks a
“credible minimum deterrent” to deter nuclear attacks on its territory
and armed forces and vows that its response to a first strike would be
“massive and designed to inflict unacceptable damage.”29 In addition,
this doctrine qualified India’s NFU policy to allow for the use of nuclear
weapons in response to a major chemical or biological attack. Prime
Minister Narendra Modi, who entered office in May 2014, has pledged
to review India’s nuclear doctrine.30

Challenges to Strategic Stability

Strategic stability is a slippery concept that can be defined in many
ways.31 In their classic 1961 book Strategy and Arms Control, Nobel
Prize–winning economist Thomas Schelling and Morton Halperin
defined strategic stability as a situation where the risks of war are low
because neither side has an incentive to strike first and this calculation
is “reasonably secure against shocks, alarms and perturbations.”32 The
essence of strategic stability is limiting the incentives for states to launch
a first strike while at the same time increasing their confidence that they
will be able to launch a second. Under those conditions, states will face
less pressure during a crisis to escalate a conflict, to respond quickly to
incomplete information, or to deploy their forces in a way that might
unnecessarily provoke the other side. In effect, strategic stability refers
to the likelihood that nuclear weapons will be used intentionally, accidently, inadvertently, or without authorization. Schelling and Halperin
identified a range of conditions and behaviors that could endanger
strategic stability which are still relevant today: strategic weapons that
are vulnerable to a first strike, weapons that are accident prone, early
warning systems with high false alarm rates, unreliable command and
control systems, strategic weapons susceptible to obsolescence due to
technical breakthroughs, force postures that place a premium on rapid
decision-making, the delegation of launch authority that complicates
the control of weapons during a crisis or war, and weapons that rely on
surprise for their effectiveness.
Three current trends have the potential to disrupt strategic stability: the emergence of security trilemmas among the nuclear weapon
states, the development of nonnuclear technologies with potentially
strategic effects, and the unstable balance between India and Pakistan in
South Asia. Each of these dynamics is worrisome on their own, but the
combination of them could be particularly destabilizing. If these three
trends are not handled carefully, they could not only endanger strategic
19
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stability in the near term but also set back the prospects for multilateral
arms control in the future.

T he Secur i ty Tr i lemma
The second nuclear age has ushered in a new geometry of deterrence.
During the Cold War, the United States and Soviet Union were faced
with a security dilemma: efforts by one state to increase its security
were invariably viewed as a threat by the other side. When the threatened state responded with its own measure, it only increased the insecurity of the other state. This dynamic helps explain the nuclear arms
race between the superpowers and their intense competition for allies
and influence around the world.
In the second nuclear age, most nuclear weapon states face security
threats from more than one source. This development creates what
Linton Brooks and Mira Rapp-Hooper term the security trilemma:
actions taken by one state to defend against another state have the
effect of making a third state feel insecure.33 The overlapping bilateral
deterrence relationships among nuclear states creates the potential for
changes in the capabilities or intentions of one state to have a cascading
effect on the rest of the nuclear weapon states (see Figure 1).
With the security trilemma acting as a transmission belt, developments that might have mattered only at a bilateral level now have the
FIGURE 1. NUCLEAR WEAPON STATE DETERREN T RELATIONSHIPS 34

United
Kingdom

Russia

United States

France
Pakistan
China
India
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potential to have much wider strategic consequences. With the exception of the United Kingdom and France, who each view only one state
(Russia) as posing an existential threat, the other nuclear weapon states
face multiple nuclear and conventional threats to their national security.
This dynamic is particularly strong in Asia. For example, the United
States claims that its national missile defense system and development
of long-range precision strike capabilities are motivated by the threats
posed by countries such as Iran and North Korea. China and Russia,
however, view these systems as potential threats to the survivability of
their strategic nuclear forces. China’s responses to these developments,
such as the modernization of its nuclear forces and development of antisatellite (ASAT) and missile defense capabilities, has triggered a reaction from India, which causes grave concern in Pakistan. In turn, the
2005 U.S.-Indian Civil Nuclear Agreement triggered a new round of
nuclear technology sales by China to Pakistan.35

Technological De velopments
Nuclear weapons may have been the “absolute weapon” during the
Cold War, but other technologies are emerging that can replicate,
offset, or mitigate the strategic effects of those weapons. A suite of nonnuclear technologies, including missile defense, antisatellite weapons,
long-range precision strike systems, and cyber weapons, have emerged
that have the potential to undermine strategic stability. These technologies present challenges to strategic stability in the near term (missile
defense), medium term (conventional counterforce and antisatellite
weapons), and long term (cyber weapons). Even though some of these
capabilities are years from deployment and others are deployed in only
a limited fashion, it is natural for military planners to conduct worstcase assessments in anticipation of future technological advances or
expanded deployments. This dynamic reinforces the action-reaction
cycle and “zero-sum” mentality that feeds the security trilemma.

Missile Defense
Missile defenses can reduce strategic stability between two comparably armed nuclear states in two ways. Missile defenses can undermine deterrence stability by limiting the ability of a state to inflict
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unacceptable damage against an attacker after suffering a first strike.
By reducing a state’s confidence in its ability to carry out a devastating retaliatory strike after suffering a first strike, missile defenses provide incentives for that state to strike first if it believes it is about to be
attacked, or to adopt a “launch under attack” posture to maximize the
number of missiles that can survive a first strike and attempt to penetrate the attacker’s missile defenses. Missile defense, however, is an
incredibly complex and expensive undertaking. States can equip their
missiles with countermeasures or MIRVs to overwhelm the defender,
as well as build more missiles. Thus, the introduction of nation-wide
missile defenses risks sparking an arms race, the second danger to strategic stability. By banning the deployment of national missile defenses,
the 1972 Anti-Ballistic Missile (ABM) Treaty removed this threat to
strategic stability between the superpowers.
In 2002, the United States withdrew from the ABM Treaty and
began deploying a national missile defense system to defend against
long-range missiles under development by North Korea. By 2014,
the system comprised thirty interceptors in Alaska and California
with another fourteen planned by 2017.36 In 2009, President Obama
announced the European Phased Adaptive Approach (EPAA) plan
to defend against short-, medium-, and intermediate-range missiles
launched by Iran. U.S. Navy ships now provide the initial missile
defense capability with two land-based sites set to become operational by 2018.37 The United States also deploys a mix of sea- and landbased missile defense systems in East Asia designed to target short- to
intermediate-range missiles.38
The United States has stressed that its development and deployment of missile defenses are designed to counter threats from regional
actors such as Iran and North Korea and are not capable of threatening,
or intended to threaten, the nuclear forces of Russia or China.39 While
Russian and Chinese officials acknowledge the limited nature of current
U.S. missile defense systems, they remain concerned that the United
States is creating a global architecture of launch facilities, sensors, and
command and control networks into which increasingly capable interceptors can be deployed over time. Given their smaller ICBM force and
lack of MIRVs, China has been particularly vocal about the threat that
a multilayered missile defense system poses to its retaliatory capacity.40
Missile defense also has the potential to upset strategic stability in
Asia. India has been pursuing a missile defense capability since the early
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1990s, motivated primarily by a desire to counter Pakistan’s ballistic
missiles.41 Although India’s indigenous research and foreign procurement efforts have so far not yielded a meaningful capability, its missile defense efforts spurred Pakistan’s development of nuclear-capable
cruise missiles, introducing a new element of instability into the South
Asian nuclear balance.42
China is also developing missile defense technologies, having conducted four intercept tests in the last three years.43 It is unclear whether
the purpose of the tests is to better understand the capabilities and limitations of missile defense technology, as a cover for antisatellite testing,
or as part of a program to deploy an operational missile defense system.44
Regardless of the motivation, China’s tests have “upped the ante” in the
region and are likely to trigger an Indian response which will spark a
Pakistani reaction.45 While operational missile defense capabilities in
China and South Asia remain years away, the anticipated introduction of such systems may drive all three states to pursue qualitative and
quantitative improvements to their nuclear forces in the near term.

Antisatellite
Antisatellite weapons can reduce strategic stability in two ways.46
First, ASAT weapons can be used to destroy an adversary’s earlywarning satellites intended to detect an incoming ballistic missile
attack. Second, ASAT weapons could undermine strategic stability
by threatening space-based nuclear command and control systems,
making a “decapitating” attack more viable. ASAT capabilities could
therefore heighten concerns regarding the prospect of an undetected
first strike on nuclear forces as well as complicate a state’s ability
to control, limit, or terminate a conflict once it begins. At this time,
only Russia and the United States use satellites for these purposes
although China and India are developing increasingly sophisticated
military satellite capabilities that may eventually include early warning and command and control functions.47
During the Cold War, the United States and Soviet Union developed limited ASAT capabilities but since neither side deployed them
on a large scale, their effect on strategic stability was muted.48 Russia
has indicated a renewed interest in ASAT weapons but the operational
status of any such weapons is unclear.49 The United States does not
have an official ASAT program, but its land- and sea-based midcourse
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missile defense systems are also capable of intercepting satellites. This
latent capability was demonstrated in 2008 when the United States
successfully shot down a defunct military satellite with a modified
SM-3 missile fired from an Aegis cruiser.50 China has tested a missile
capable of intercepting satellites at least seven times since 2005. In
2007, the Chinese used a missile to destroy a defunct weather satellite,
which generated a large amount of space debris and an international
backlash against China.51 In 2010, in response to China’s tests, India
announced that it was launching its own ASAT program.52 This more
complex multilateral development of ASAT capabilities poses a new
risk to strategic stability.

Conventional Counterforce
During the first nuclear age, uncertainty about the exact locations
of targets, the hardness of vital targets such as ICBM silos and command and control bunkers, and the limited accuracy of delivery systems
meant that nuclear weapons were the best, if not only, way to implement
a counterforce strategy to destroy an adversary’s nuclear weapons. The
revolution in military affairs ushered in by precision-guided munitions,
combined with the expansion of intelligence, surveillance, and reconnaissance capabilities, has given rise to conventional counterforce: the
ability to use precision conventional weapons to destroy targets whose
destruction once required nuclear weapons. The development of nonnuclear precision-guided weapons capable of destroying hardened
and buried targets are viewed by the United States as a way to reduce
its reliance on nuclear weapons for striking this class of targets and, if
mounted on a long-range ballistic missile, to offer nonnuclear options
for striking critical, time-sensitive targets.53 Since 2001, the most highprofile effort to develop such a capability has been the Conventional
Prompt Global Strike (CGPS) program.54 The search for conventional
alternatives to nuclear weapons, however, has created an asymmetry
in favor of the United States that creates new risks to strategic stability and makes other states less willing to reduce their own reliance on
nuclear weapons.
Conventional counterforce weapons present four risks to strategic
stability.55 First, a conventionally armed ICBM or SLBM would have
the same flight profile, and perhaps the same flight path, as a nucleararmed version, raising the prospect that another state would interpret
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the launch of such a weapon as a nuclear attack. A U.S. National
Academy of Sciences report concluded that “the ambiguity between
nuclear and conventional payloads can never be totally resolved.”56
The second risk is that these weapons would undermine deterrence
stability by enabling an attacker to launch a first strike on an adversary’s nuclear forces without using nuclear weapons. This capability would be particularly destabilizing if the attacker also possessed
a missile defense system that could potentially intercept any missiles
that survived the first strike. Third, using conventionally armed missiles against the conventional forces of a nuclear weapon state might
be misinterpreted by that state as an attack aimed at its nuclear forces,
which could lead to escalation. This risk is heightened for countries
that use multiple variants of the same delivery system for nuclear and
conventional missions and comingle nuclear and conventional delivery systems. Fourth, development of this new type of capability could
spark an arms race driven by a desire to emulate the world’s greatest
military power, the allure of a new type of military technology, or the
perceived need for a deterrent.
Russia and China have voiced strong concerns about the United
States’ development of what Russians call strategic conventional weapons for all of these reasons. The United States has addressed the risk of
ambiguity by abandoning the concept for a conventionally armed SLBM
and focusing on launch vehicles that use hypersonic glider reentry vehicles that have a different trajectory than nuclear-armed ballistic missiles.57 The United States has attempted to address the second concern
by emphasizing that CGPS is a “niche” capability, implying that only a
small number would need to be acquired. Neither of these steps, however, has assuaged Russian and Chinese concerns. Moscow and Beijing
hold deep-seated suspicions about the true purpose of these weapons,
likely overestimate the pace and sophistication of U.S. research in this
field, and fear that a limited capability could grow over time. As a result,
there is evidence that China and Russia have joined the United States
in a “hypersonic arms race.”58 Finally, although conventionally armed
ballistic missiles have received most of the attention, Russia and China
are also concerned about the growing capabilities of U.S. air-delivered
precision-guided munitions and sea-launched cruise missiles to target
their hardened and mobile nuclear forces.59 Since these weapons have
become integral to U.S. military operations, there is little prospect for
restraining their deployment or usage.
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Cyberwarfare
The vulnerability of nuclear command and control systems to a so-called
decapitation attack that prevents a nation’s leadership from ordering a
retaliatory strike has long been recognized as a threat to strategic stability.60 A leadership that fears that it is about to suffer such an attack will
be under tremendous pressure to launch its own attack first. Cyberwarfare presents a new potential threat to nuclear command and control
systems.61 The Stuxnet computer worm that sabotaged Iran’s uranium
enrichment program, Edward Snowden’s revelations about the United
States’ offensive cyber capabilities, and allegations of Russian and Chinese cyber espionage against sensitive U.S. military and industrial computer systems have demonstrated the ability of government-sponsored
hackers to penetrate the most secure computer networks in the world.
In 2013, the U.S. Defense Science Board and the commander of U.S.
Strategic Command expressed concern about the potential vulnerability of the U.S. nuclear command and control system to a sophisticated
cyberattack.62 Given the multiple levels of authorization needed to
launch a nuclear attack, the possibility that a hacker could hijack control
of U.S. nuclear forces to launch an attack is not credible. Indeed, the
1970s provenance of the Minuteman III, including command centers
that upload instructions using floppy disks, provides some protection
against cyberattacks.63
More realistic scenarios include the spoofing of early warning systems to create false alarms or to suppress the signs of an attack. In
1979 and 1980, the North American Aerospace Defense Command
(NORAD) experienced a number of false alarms due to internal technical glitches.64 In 2007, an Israeli airstrike against a reactor under construction in Syria was reportedly accompanied by a cyberattack that
blinded Syria’s formidable air defense system.65 Another potential concern is virtual decapitation by disrupting communications between the
national command authority and nuclear force commanders. In 2010,
for example, a hardware glitch caused the Air Force to temporarily lose
contact with fifty Minuteman III ICBMs, one-ninth of the nation’s
ICBM force.66
The use of cyber weapons against the command and control system
of a state’s nuclear arsenal qualifies as what Schelling and Halperin
called mischief, an act that provides a temporary advantage but leaves
both sides worse off if they both conduct it.67 Impeding an adversary’s
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ability to communicate with its forces and coordinate military action
might have operational advantages, but disrupting nuclear command
and control also creates a number of risks.68 In an extreme case, if a
country’s leadership feared that its nuclear command and control
system had been compromised and that it might lose the ability to use
its nuclear weapons even in retaliation, it might decide to use the weapons preemptively. During the Cold War, the superpowers responded
to the threat of decapitation by adopting a “launch-on-warning” posture, which relied on early warning of an attack, rapid decision-making,
nuclear forces maintained at a high level of readiness, and the delegation
of launch authority.69 Given the novelty of cyber threats to nuclear command and control, it remains to be seen how states will respond to this
emerging threat and what effect their countermeasures might have on
strategic stability.

Instabi li ty i n Sout h Asia
India and Pakistan face more severe security challenges than those
of the other nuclear weapon states due to their history of high-intensity and low-intensity conflicts, higher levels of domestic instability,
geographic proximity, the dispute over Kashmir that has existential
implications for both countries, and the history of cross-border terrorism. The next crisis between India and Pakistan could be sparked by a
cross-border military incursion, a mass-casualty terrorist attack or a
high-profile assassination. The growth of nuclear and missile capabilities on the subcontinent since 1998 has increased the risk that such a
crisis could escalate in unforeseen and dangerous ways. The security
trilemma increases the vulnerability of regional stability to disruptions
by outside forces and increases the likelihood that a breakdown in strategic stability between India and Pakistan could threaten other nuclear
weapon states.
The size and composition of Pakistan’s nuclear forces appear increasingly dictated by India’s growing conventional military capabilities. In
response to Pakistani military interventions such as the 1999 Kargil
incursion and cross-border terrorism originating from Pakistan, the
Indian Army has developed a new doctrine (initially called Cold Start
but now known as “proactive strategy”) of rapid, limited conventional
military operations designed to remain below Pakistan’s presumed
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nuclear threshold. To counter the potential for limited Indian intrusions, Pakistan has begun deploying tactical nuclear weapons, such as
the Hatf IX short-range ballistic missile, under the rubric of “full-spectrum deterrence.”70 Since the conventional military imbalance between
India and Pakistan is expected to grow thanks to India’s larger economy
and higher gross domestic product (GDP) growth rate, Pakistan’s reliance on nuclear weapons to compensate for its conventional inferiority
will likely be an enduring feature of the nuclear balance in South Asia.71
Potential changes in Pakistan’s nuclear posture have direct implications for U.S. national security, which has placed a high priority on
preventing terrorists from acquiring nuclear weapons. One of the most
worrisome risks introduced by Pakistan’s deployment of tactical nuclear
weapons, especially acute during a crisis, is what Scott Sagan calls the
“vulnerability/invulnerability paradox”: measures that allow a state’s
nuclear forces to withstand a first strike, such as mating warheads to
mobile missiles and dispersing them, also make them more vulnerable
to theft or terrorist takeover.72 The strong presence of domestic extremists and foreign jihadi groups in Pakistan, their demonstrated ability to
penetrate the security of military facilities, and evidence that they have
infiltrated the security services, magnify the risks that terrorists could
breach Pakistan’s nuclear security.73
Another worrisome development is that the Indian and Pakistani
practice of storing their nuclear warheads separately from launchers,
which has provided a strong barrier to nuclear escalation in the past,
may be eroding. Pakistan’s deployment of tactical nuclear weapons on
short-range missiles and India’s development of a sea-based deterrent
may lead both states to loosen their highly centralized command and
control practices.74 Granting lower-ranking officers greater authority and capability to arm and launch nuclear weapons raises the risk of
unauthorized actions during a crisis or inadvertent escalation during
a conventional conflict by a local commander of a nuclear-armed unit
who finds himself in a “use it or lose it” situation. The Indian and Pakistani practice of not clearly demarcating which of their aircraft and missiles are assigned conventional and nuclear missions further increases
the risk of the latter scenario. The short flight times of ballistic missiles
between India and Pakistan exacerbate these tensions by sharply reducing decision-making timelines for government officials during a crisis.
Indian and Pakistani nuclear and missile developments can not only
have negative consequences for regional stability but can also influence
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the nuclear postures of other nuclear-armed states, especially China.75
Since 1998, India has publicly justified many of its nuclear and missile
initiatives based on the threat posed by China. India and China fought
a brief border war in 1962 and have a number of potential flash points
between them, including long stretches of their border that are disputed
or not fully demarcated, China’s claim on the Indian state of Arunachal
Pradesh, India’s support for Tibetan independence, and competition
for control of the Himalayan headwaters.76 In addition, India interprets China’s support for Pakistan’s nuclear and missile programs as
evidence of China’s hostile intent toward India. Given China’s rise as
a great power and its growing assertiveness over territorial disputes,
there are some strategic sources of India’s threat perception. Broader
calculations about power and status, however, also appear to play a role.
In short, India views China as a worthy adversary and peer competitor,
but not Pakistan.
China does not view India in the same way, at least not yet. There
is the potential, however, for Chinese threat perceptions to change
as India’s capability catches up to its rhetoric.77 India’s 2012 test of
the intermediate range Agni-V ballistic missile marked the first time
that major Chinese cities, such as Beijing and Shanghai, came within
range of India’s nuclear weapons. In addition, India’s goal of deploying SSBNs equipped with two thousand–kilometer range SLBMs
appears to be motivated more by competition with China than Pakistan. China may begin to view India as more of an adversary if China
perceives closer security cooperation between India and the United
States on sensitive issues such as nuclear energy and missile defense
as intended to balance against China. If China begins to reciprocate
India’s one-sided rivalry with China, the nuclear dynamics in South
Asia will become even more unstable.
Even absent a change in Chinese threat perception, changes in China’s nuclear force posture aimed at maintaining an assured retaliation
capability against the United States could trigger a reaction by India
and therefore Pakistan. Chinese development of missile defenses and
antisatellite weapons has fueled Indian interest in these technologies. If
China views U.S. national missile defense plans as threatening its deterrent, it could respond by deploying MIRVs on the DF-41 ICBM under
development. Such a move would increase India’s incentive to deploy
MIRVs on its own missiles, which would likely provoke a Pakistani reaction, which would further fuel the arms race on the subcontinent. To the
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extent that India orients its nuclear posture toward China it will face a
paradox that “what is credible toward China will likely not be minimum
toward Pakistan; and what is minimum toward Pakistan cannot be credible toward China.”78 As a result, this trilateral deterrent relationship
among India, Pakistan, and China is inherently unstable.

Conclusion and Policy Recommendations

Strengthening strategic stability faces significant challenges in coping
with the more complex geometry of deterrence of the second nuclear
age. The new nuclear order is multidimensional on several levels. The
bipolar nuclear order of the Cold War has given way to a multipolar
nuclear system. Since most nuclear weapon states perceive potential
nuclear threats from multiple actors, the deployment of new capabilities or changes in nuclear doctrine by one state can have a ripple effect
throughout the system. Recognizing the centrality of the security trilemma—that attempts to deter one state may inadvertently threaten
another state—to the second nuclear age is an important step for devising strategies to strengthen strategic stability.
Furthermore, strategic stability is no longer just a product of the
interaction between comparable nuclear forces, but increasingly
between nuclear forces and nonnuclear technologies such as missile
defenses, antisatellite weapons, conventional precision strike weapons,
and cyber weapons. These “cross-domain” linkages create new conceptual challenges since the dissimilar properties of these weapons give
them different levels of utility for deterrence, war-fighting, coercion,
and assurance. The potential for rapid advances in these technologies,
at least compared to more mature technologies such as ballistic missiles
and nuclear warheads, will make it more difficult for states to accurately
assess others’ capabilities, which may foster worst-case analyses and
arms racing. To the extent that these nonnuclear technologies are developed within different organizations for different purposes, governments will also face bureaucratic hurdles in assessing their cumulative
effects on strategic stability.
Strengthening strategic stability will not prevent all crises between
nuclear-armed states or guarantee that a future crisis will not escalate into a military dispute or even a nuclear conflict. There is even the
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perverse risk that the perception of strategic stability between two
nuclear states will lull decision-makers into a false sense of security and
that they might take unnecessary risks during a crisis based on the belief
that the other side would not dare escalate. Failure to address the looming challenges to strategic stability, however, presents a greater danger.
Crises can emerge unexpectedly as shown by the terrorist attacks in
Mumbai in 2008, China’s unilateral declaration of an air defense identification zone (ADIZ) in the East China Sea in 2013, and Russia’s intervention into Ukraine in 2014. The downing of a Malaysian airplane by a
surface-to-air missile fired from Russian-backed, separatist-controlled
territory in eastern Ukraine in July 2014 vividly demonstrates how such
crises can escalate in unanticipated ways. One can only imagine how the
crisis could have spiraled out of control if the airliner had been American instead of Malaysian.
The United States should proactively shape the second nuclear age
before it finds itself trapped in a new nuclear order that is less stable, less
predictable, and less susceptible to American influence. This approach
will require a long-term effort that will be vulnerable to disruptions by
domestic or international events unrelated to strategic stability. During
the Cold War, the Soviet invasion of Afghanistan derailed U.S. Senate
consent of the Strategic Arms Limitation Talks (SALT) II Treaty. In
South Asia, the incursion of Pakistani forces across the line of control
in Kargil in 1999 wrecked the confidence-building process ushered in
by the Lahore Declaration signed by Pakistani Prime Minister Nawaz
Sharif and Indian Prime Minister Atal Vajpayee. Leaders in all countries need to resist the temptation to sacrifice efforts to strengthen
strategic stability to more immediate but less important exigencies lest
they end up taking steps that are politically popular in the short run but
create greater dangers in the long run.
Strengthening strategic stability should not be seen as a replacement for bilateral strategic arms reductions between the United
States and Russia or as an alternative to nuclear disarmament. The
prospects for renewed U.S.-Russian strategic arms reductions in
the near term, however, are bleak. Even before the crisis in Ukraine
chilled U.S.-Russian relations and the United States charged Russia
with violating the Intermediate-Range Nuclear Forces (INF) Treaty,
significant differences between Washington and Moscow on missile defense, nonstrategic (tactical) nuclear weapons, and long-range
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conventional precision strike systems presented significant obstacles
to further strategic arms reductions. Nonetheless, strategic, political, and economic incentives will likely lead to a renewed interest in
bilateral strategic arms reductions by 2021 when New START is set
to expire. Washington and Moscow should not prematurely close this
window of opportunity for further strategic arms reductions due to
domestic politics or disputes over other foreign policy issues. Likewise, a multilateral treaty to reduce worldwide nuclear arsenals is
far over the horizon. Fundamental changes in geopolitics and international relations will need to occur for the nuclear weapon states to
view deep reductions as both feasible and desirable. In both cases, the
agenda outlined below for mitigating the most serious challenges to
strategic stability will help ensure that when the conditions are right
for bilateral or multilateral negotiations on nuclear arms reductions,
the process will face fewer and lower obstacles.
The following recommendations provide a framework for strengthening strategic stability among the nuclear weapon states through
transparency, confidence-building, and dialogue.

M issi le Defense
The United States should craft a missile defense architecture and
policy that provides an effective defense against regional powers such
as North Korea and Iran while not threatening the strategic nuclear
forces of major powers such as Russia and China. To the extent that
concerns over missile defense drive a Russian decision not to further
reduce its strategic nuclear arsenal and/or accelerate a Chinese buildup,
the United States will have to confront a stark choice between the
regional deterrence benefits and the strategic arms control costs of
missile defense. It is possible that no national missile defense system is
politically acceptable to the United States and is not viewed as threatening in Moscow and Beijing. Nonetheless, the United States will reap
diplomatic benefits among its allies in Europe and Asia by continuing
its efforts to reassure Russia and China. Being proactive also places the
onus on Russia and China to explain how their assessment of the threat
posed by Iranian and North Korean missiles differs from that of the
United States.
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The Obama administration should continue its efforts, bilaterally and
through the NATO-Russia Council, to collaborate with Russia on
missile defense, including joint ballistic missile threat assessments,
exchange of early warning data, exercises, and computer modeling
and simulations.
The Obama administration should present China with a package of
proposals designed to reassure it that the capability and intent of the
U.S. national missile defense system is to defend against a limited
number of missiles launched by North Korea and Iran. Among these
proposals should be explicit public and private reassurances that the
United States is not seeking to escape from the current situation of
mutual vulnerability with China, reciprocal visits to missile defense
test sites, dispatch of observers to missile defense tests and exercises,
and joint technical assessments of the North Korean and Iranian missile threats (all of which the United States has already done or has
offered to do with Russia).79
The Obama administration should focus on improving the reliability
of its existing midcourse interceptors and its ability to discriminate
between warheads and decoys before deploying more interceptors at
additional locations.80
The Obama administration should discourage India from pursuing
missile defense capabilities because these efforts will provoke qualitative and quantitative improvements in Pakistani and Chinese missiles that will circumvent or overwhelm Indian defenses.

Ant isatelli te We apons
Outer space is a global commons of increasing economic, scientific, and
strategic importance. To make space less “congested, competitive, and
contested,” the United States should pursue the following initiatives
with the ultimate goal of dissuading states from testing and deploying
ASAT weapons:
■■

Pursue the multilateral negotiation of a code of conduct in outer
space that would maximize the peaceful benefits of space, minimize the risk that military activities will decrease these benefits, and
increase the responsibility of all satellite-launching and owning states
for maintaining this global resource.
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Seek the cooperation of other satellite-launching nations to develop
an international space surveillance network to detect and track
space debris, warn satellite operators of potential dangers, and conduct research on ways to reduce the risks that space debris pose to
orbiting satellites.81
Negotiate an international agreement that bans activities in space that
intentionally generate debris, such as tests of kinetic ASAT weapons.
One of the criticisms of a treaty banning ASAT weapons is that it is
not verifiable. Verifying compliance with a “no-debris” treaty, however, would be much easier since it is relatively easy to detect events
that generate large amounts of space debris.82

Convent ional Counterforce
■■

The Obama administration should conduct a thorough interagency
review of the potential roles and missions of conventional global
prompt strike systems. The review should begin with an assessment
of the military value of conventional global prompt strike weapons
compared to the current and projected power projection capabilities of the United States’ fleet of manned aircraft, cruise missiles,
and unmanned aerial vehicles. The review should also consider what
impact these types of weapons might have on deterrence, crisis stability, nuclear arms control, and the missile nonproliferation regime
as well as the likely reactions of other states.83 Currently, only the
United States and China are conducting tests of hypersonic glider
technology, but they may be joined soon by Russia, India, and others.
Given the relative immaturity of the technology, the United States
has an opportunity to carefully weigh the benefits and risks of this
new type of weapon before an arms race develops. If a decision is
made to acquire weapons based on hypersonic glider technology, the
specific technology selected, its basing mode, and concept of employment should take into account the inherent risks such weapons pose
to strategic stability. Therefore, the review should also assess potential measures to mitigate the destabilizing aspects of conventional
prompt global strike weapons through the use of confidence-building measures, cooperative monitoring arrangements, and formal
arms control agreements.
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The Obama administration should support formalizing information
exchanges and notifications among the nuclear weapon states for
prelaunch notifications of cruise missile, ballistic missile, and spacelaunch vehicle (SLV) launches and test flights, including those involving boost-glide and hypersonic glider technologies. The United
States and Russia have a bilateral agreement for notification of ballistic missile and SLV launches while India and Pakistan have a similar
agreement that covers only ballistic missiles. In addition, the United
States, Russia, United Kingdom, and France have signed the Hague
Code of Conduct against Ballistic Missile Proliferation, which commits them on a voluntary basis to provide notifications of ballistic
missile and SLV launches. There is no uniform prelaunch notification
agreement encompassing all nuclear weapon states, however, and no
such agreement that covers cruise missiles. In addition to reducing
false alarms, a prelaunch notification agreement could serve as a
confidence-building measure related to strategic conventional weapons. Notifying other states of tests and operational launches of these
types of missiles would minimize the risk that such a launch could be
misinterpreted as an attack.84

Cybersecur i ty
■■

■■

The Obama administration should initiate discussions with the other
nuclear-armed states on how to improve the cybersecurity of nuclear
forces, command and control, and early warning systems. The
United States and Russia have already started this process by designating their nuclear risk reduction centers as the channel of communication about cyber incidents that raise national security concerns,
and establishing a working group to discuss additional measures to
increase cooperation on cybersecurity issues.85
In the interest of avoiding false alarms, unnecessary pressure to
launch weapons preemptively during a crisis, or acts that might
increase the risk of nuclear weapons being used inadvertently, the
United States should initiate a discussion with the other nuclear
weapon states on an agreement not to target each other’s nuclear
forces, including command and control and early warning systems, with cyber weapons.86 Such an agreement faces several challenges, such as the use of certain command and control systems to
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conduct both conventional and nuclear operations, the difficulty of
verifying compliance, and the even more difficult task of attributing
responsibility for violations that are detected. Nonetheless, such a
confidence-building measure would establish a “red line” of unacceptable behavior in cyberspace and provide a mechanism for consultation to resolve compliance concerns.

Br i dgi ng t he Gap Among Ch i na , India ,
and Pak istan
The United States conducts regular bilateral strategic dialogues with
the other nuclear weapon states, but several of these states do not participate in regular, high-level discussions of nuclear and other strategic
issues with each other. This type of dialogue is important for reducing
suspicion and misunderstandings, forcing leaders and bureaucrats to
spend time and energy on these issues, and a prerequisite for further
steps aimed at reassurance and restraint.
■■

■■

The Obama administration should encourage official governmentto-government talks between India and China on issues related to
strategic stability, as well as Track 2 dialogues among current and
retired government officials and nongovernmental experts. As Lora
Saalman has observed, Indian and Chinese nuclear policies and practices overlap considerably, which provides a strong basis for these
nations to hold a high-level strategic dialogue on issues such as no
first use, minimum deterrence, disarmament, negative security
assurances, command and control, nuclear security, ballistic missile
defense, antisatellite technology, and civil nuclear energy.87
The United States should encourage India and Pakistan to build on
the historic 1999 Lahore Declaration and Memorandum of Understanding and adopt further confidence-building measures to reduce
nuclear risks on the subcontinent. Given the politically sensitive
nature of high-level talks between India and Pakistan, the Obama
administration should recognize that it has little influence over the
timing and outcome of such talks. Nonetheless, the United States can
build on its past success in cooperating with Chinese policymakers
and experts on nuclear issues to make two useful contributions to the
success of Indo-Pakistani talks if and when they occur.
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The United States should increase its support for Track 2 diplomatic
initiatives between India and Pakistan such as the Ottawa Dialogue.88
Track 2 dialogues can generate new ideas, provide avenues for
information-sharing between nongovernmental experts and policymakers, provide a back channel for government-to-government communication, and build collaborative relations between experts from
both sides. China’s willingness to lead an effort by the P5 to create a
nuclear glossary that provides mutually agreed-upon definitions for
important arms control terms demonstrates the positive role that
Track 2 efforts can play in stimulating government initiatives. China’s
willingness to take the lead on this initiative is likely due to its experience with a similar Track 2 exercise between U.S. and Chinese scientists that produced English and Chinese definitions of one thousand
terms related to nuclear security.89
The Obama administration should strengthen its support for U.S.
government and private initiatives to train and educate promising
young scholars, scientists, and practitioners from India and Pakistan
in arms control and nonproliferation. The covert nature of the Indian
and Pakistani nuclear weapon programs through the late 1990s discouraged public discussions, academic analyses, and even internal
debates about nuclear strategy and institutions. When Pakistani and
Indian political and military leaders began grappling with the intricacies of nuclear strategy after their 1998 tests, they found their intellectual capital and institutional capacity lacking.90 The “thinness” of
the military and civilian arms control bureaucracies and insufficient
depth of expertise outside of government hinders policy formulation,
implementation, and evaluation.91 Increasing the number and depth
of interactions among American, Indian, and Pakistani experts from
inside and outside of the government who work on issues related to
strategic stability can also help dispel myths and misperceptions on
all sides. China found itself in a similar situation in the early 1980s
as the country began expanding its arms control and nonproliferation commitments. Its government officials, scientists, and academics were able to gain experience with these issues through education
and fellowships in the United States and interaction with American
colleagues. These activities not only created a cadre of experts who
could work inside the bureaucracy, but also socialized them to China’s role and responsibilities in the global nonproliferation regime.92
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Mult i ple Mult i lateral
Approache s Needed
Since strategic stability in the second nuclear age is multidimensional,
the United States should pursue multiple approaches to working with
the other nuclear weapon states to achieve the objectives described
above. The United States should pursue a two-pronged approach,
building on the success of the P5 nuclear dialogue among the five
nuclear weapon states recognized by the NPT and creating a separate
forum to include India and Pakistan in discussions on strategic stability.
■■

■■

■■

The Obama administration should support extending the P5 nuclear
dialogue on nuclear arms control and disarmament for another five
years and broaden the scope of topics it addresses. The P5 began meeting annually starting in 2009 to discuss transparency, confidencebuilding, and verification measures.93 The next phase of this process
should move beyond information-sharing sessions about past experiences to knowledge-sharing and more collaborative endeavors to
prepare for the future.
The Obama administration should support greater collaboration
among experts from the P5 on the research and development of verification technologies. Each of the P5 already conducts its own research
on such technologies but collaboration among them is limited. The
initial focus of this collaboration should be on enabling technologies,
such as information barriers, radiation detectors, and tamper-proof
tags and seals, which would be useful for a wide range of verification
tasks.94 Joint verification exercises designed to demonstrate current
capabilities, evaluate emerging technologies, or identify future needs
would also be useful.
The Obama administration should seek multilateral participation
in bilateral arms control agreements it has already negotiated with
Russia. For example, the United States could invite British, French,
and Chinese participants to be observers at practice inspections held
by the United States to implement New START.95 Observers from
these nations could also be invited to conduct “ride alongs” for monitoring visits conducted under the auspices of the U.S.-Russian Plutonium Production Reactor Agreement (PPRA), which is designed
to confirm the status of shutdown reactors. The inclusion of British,
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French, and Chinese participants as observers to any of these processes would demystify the treaty implementation process, provide
firsthand experience with treaty verification, and demonstrate how
managed-access procedures work to provide transparency without
compromising security. The professional conduct of the inspectors and hosts may also help belie the belief that arms control is only
appropriate for adversaries.
■■

The Obama administration should invite experts from the seven
established nuclear weapon states to participate in a Strategic Stability Working Group that would discuss measures that could be taken
individually, collectively, or on a reciprocal basis to reduce the risks
of nuclear weapons being used deliberately, by accident, or in an
unauthorized manner. The P5 nuclear dialogue, which was formed
in relation to the NPT, cannot be expanded to include India and Pakistan, since neither country has signed the treaty. Though India and
Pakistan already participate in the “P5 plus” talks in Geneva, these
talks are typically conducted by diplomats and focused primarily on issues related to negotiations on the Fissile Material Cutoff
Treaty (FMCT).96 The Strategic Stability Working Group would
have a broader scope and include a wider range of government officials capable of addressing current and potential challenges to strategic stability. Although nonnuclear weapon states might argue that
inviting India and Pakistan to participate in this forum rewards them
for remaining outside the nonproliferation regime, the stakes are
too high to allow principles to overwhelm pragmatism. India and
Pakistan have growing stockpiles of fissile material and arsenals of
nuclear weapons, and are at high risk of another conflict. In addition, their competition threatens progress on other nonproliferation
issues such as FMCT, the Comprehensive Test Ban Treaty (CTBT),
and the security of nuclear materials. Creating a venue for the seven
established nuclear weapon states to discuss issues related to strategic
stability has several advantages. The interaction among China, India,
and Pakistan, the only nuclear states increasing their nuclear arsenals,
will have a strong influence on strategic stability in the years ahead.
This approach avoids the charges of discrimination that have dogged
previous arms control and nonproliferation initiatives in South Asia.
In addition, a broader forum might provide political cover to jumpstart a Sino-Indian nuclear dialogue, shelter an Indo-Pakistani dialogue from the vagaries of their domestic politics and international
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crises, and provide an opportunity for the United States and Pakistan to continue discussing these issues at times when their bilateral
relations are poor. Finally, this working group could provide another
mechanism for multilateralizing previously agreed-to or future bilateral agreements. This group might be the proper forum to negotiate the prelaunch notification agreement described above. Another
opportunity to broaden the scope of a bilateral agreement may arise
if the next round of U.S.-Russian strategic arms control manages to
eliminate land-based MIRVed missiles (which currently only Russia
possesses). The members of the group could collectively pledge not
to deploy such weapons, forestalling an arms race between China and
India in this technology. Indeed, knowing that China would commit
not to deploy MIRVs might make it easier for Russia to agree to eliminate its own MIRVs.
The concept of strategic stability originated during the Cold War
as a way of understanding what factors might make the use of nuclear
weapons more or less likely. As long as nuclear weapons exist, it is in
the U.S. national interest to reduce the likelihood that these weapons
will be used—whether on purpose, inadvertently, or without authorization. The transition from the first nuclear age to the second age has
introduced new nuclear powers, new sources of uncertainty, and a new
geometry of deterrence. Though the nuclear weapon states have come a
long way in replacing the balance of terror with prudence, maintaining
this balance still requires “eternal vigilance and skill.”97 Former Senator
Sam Nunn has likened reducing the dangers posed by nuclear weapons
to climbing a mountain.98 The policies adopted by the Obama administration before the end of its term will help determine how many paths
are available to future policymakers and how steep their climb will be.
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