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Foreword

Amid rapid geopolitical change at the start of the 2020s, nuclear weapons manifest grim continuity with the previous century. Espe-
cially persistent is a capability that has existed since the 1960s: the deployment of nuclear weapons on submarines. The ungainly
acronym SSBN represents nuclear-powered ballistic missile submarines: the most destructive armaments carried on a supposedly
undetectable, and thus invulnerable, platform.

In the new nuclear age, many nations are investing in undersea nuclear deterrence. In the Indo-Pacific region (the centre of strate-
gic contestation), four major powers — the United States, China, India, and Russia — have SSBN programs, while Pakistan and North
Korea are pursuing more rudimentary forms of submarine-launched nuclear firepower. This complex maritime-nuclear dynamic
brings deterrence but also great risk. Yet the intersection of undersea nuclear forces, anti-submarine warfare (ASW), geostrategic
competition, geography, and technological change is not well understood. This has a major bearing on peace and security, in terms
both of crisis stability and arms race stability.

To illuminate these critical issues, the National Security College at The Australian National University, with the support of the Carne-
gie Corporation of New York, is conducting an international research project on strategic stability in the Indo-Pacific. The project’s
focus is on new technologies and risks relating to undersea warfare and nuclear deterrence over a twenty year timeframe. The pres-
ent volume is the project’s second publication, bringing together the insights of leading international scholars and next-generation
experts to produce a comprehensive and authoritative reference. The book examines the interplay of strategic issues, including
nuclear strategy and deterrence; maritime operational issues, including ASW; and technology issues, including new and disruptive
technologies and potential game-changers in relation to deterrence.

The first four chapters set the scene strategically, explaining in particular the logic (or otherwise) of SSBN programs in terms of ma-
jor-power interests, competition, and geopolitical objectives. The first chapter, in particular, draws the threads between the many
country-specific analyses to follow.

The various undersea nuclear deterrence programs in the Indo-Pacific region cannot be considered in isolation or solely in relation
to one another. As James Goldrick explains, nuclear strategy cannot be divorced from multi-layered maritime competition involving
everything from territorial disputes to resource exploitation to conventional naval operations. Chinese and American investments in
frontier technologies are also part of a broader strategic competition.

As context, the mature SSBN programs of Britain and France, as described by John Gower and Corentin Brustlein, offer insights
regarding the sustained and intensive national effort required to achieve Continuous At Sea Deterrence, and the challenge of retain-
ing that grail in the face of technological development and potential surprise. Bruno Tertrais makes the intriguing observation that
France’s submarine-launched nuclear deterrent also now operates in a global and Indo-Pacific context, raising the possibility that it
may play a role in future in protecting French or even European interests against an assertive Asian power.

Even for existing SSBN operators, technology may change the role and value of these capabilities. A major consideration is whether
investments in ASW, and the potential for disruptive scientific breakthroughs in this regard, could lead to fundamental new vulnera-
bilities for vessels carrying nuclear weapons. Sebastian Brixey-Williams sets out some of these game-changers. This could contribute
to a new era of nuclear instability and cast doubt on undersea nuclear weapon programs or perhaps even submarine programs in
general. Benjamin Zala goes further to look at the impact of other technological developments, notably in advanced conventional
weapons, in contributing to a more general nuclear instability, which may both encourage SSBN programs as a more reliant deter-
rent than the alternatives yet render them less stabilising than they otherwise would be.

Yet analysis about ‘transparent oceans’ remains controversial, and the logic of countries persisting with their SSBN programs is well
explained in several chapters in this volume, notably Norman Friedman’s (drawn from the monograph that was the first publication
by this project). Arguments are made as to why ASW will continue to favour some countries (notably the United States) over others
(notably China), owing to particular combinations of geography and existing technological advantage. Nonetheless, the inherently
stabilising effects of SSBNs may have long been less than advertised, as Stephan Fruhling points out. Accordingly, the emerging
undersea nuclear picture in the Indo-Pacific will be murky, meriting constant re-evaluations of risk and of related defence investment
priorities.
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In Asia, where regional countries have so far not operated such capabilities, strategic stability in future will thus depend on the com-
plex interplay of a whole range of strategic, operational, geographic, and technological questions. For instance, will developments
in strategy, geography, and technology push counties in a way that creates and accelerates direct action-reaction mechanisms
between their SSBN and ASW forces, in terms of quantity, quality, or geographic disposition — such as in the South China Sea? Will
this create the prospect, risk, or opportunity to push technological boundaries to seek a radical strategic advantage? Will the way
SSBN and ASW forces are deployed and operate in peacetime, crisis, and war send signals that can miscommunicate intentions?
Will it create pressures for escalation through use-it-or-lose-it situations? Will there be an incentive as part of this for horizontal es-
calation into theatres of war that might otherwise have been of a lesser priority?

We know that strategy, geography, and technology in relation to undersea nuclear deterrence had profound implications for stability
during the Cold War, and can safely surmise that they will again in the future of the Indo-Pacific. This book seeks to make a start at
answering these questions, with a view to generating insights of value to governments in anticipating and managing prospective
future arms race and crisis instabilities. The deepening strategic competition, bordering on confrontation, between the United States
and China is a reminder of the importance and urgency of these issues.

This book involved the efforts and expertise of many. In addition to the many contributing authors, | thank my fellow principal re-
searchers James Goldrick and Stephan Fruhling. Particular tribute goes to the project team of Katherine Mansted, Katherine Baker,
and Samuel Bashfield, for the exceptional work of bringing this volume together. | also note the contributions of John McGarry, for
leading strategic simulation activities to test our research, and of Roger Bradbury, who is leading a parallel process of technology
assessment. Their work will be covered in future project publications.

Rory Medcalf

Head, National Security College
The Australian National University, Canberra

February 2020
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Chapter 1 Undersea Deterrence and Strategic Competition in the Indo-Pacific | Rory Medcalf

Chapter 1

Undersea Deterrence and Strategic
Competition in the Indo-Pacific

Rory Medcalf

The various undersea nuclear deterrence programs in the Indo-
Pacific region cannot be considered in isolation or solely in relation
to one another. There is a large and complex strategic context to
the decisions by China, India, Pakistan, and North Korea to invest
in submarine-launched nuclear weapons programs, by the United
States and Russia to modernise their own, and by the United States
and its allies — notably Japan and Australia—to double down on their
advantages in anti-submarine warfare (ASW). As James Goldrick
explains in this volume, nuclear strategy cannot be divorced from
multi-layered maritime competition involving everything from
territorial disputes to resource exploitation to conventional naval
operations. The contest for authority and control in the South China
Sea is not simply about fish, energy resources, nationalism, and
history, but has a bearing on the balance of military power and
prospects for coercion or deterrence in a crisis, right up to the
nuclear level. Meanwhile, Chinese and American investments in
disruptive technologies — such as quantum computing, artificial
intelligence, autonomous systems, and new sensing techniques
— are part of a broader strategic competition related in part to
deterrence in the maritime domain. This chapter offers some
framing insights on how strategic competition connects with
the 215t century ambitions of a range of Indo-Pacific countries
to deploy — or neutralise — nuclear weapons below the waves.

A China-Centric Powerplay

The great power dynamics of the Indo-Pacific revolve around the
rise of the People’s Republic of China (PRC). This is a two-ocean
region, with an increasingly multipolar character, as attested to
by the prospect of its waters being plied by no fewer than six
nuclear-armed submarine fleets: American, Chinese, Russian,
Indian, Pakistani, and North Korean, with the first four countries
fielding fully-fledged SSBNs (nuclear-powered ballistic missile
submarines) and the other two improvising with diesel-electric
boats and, in Pakistan’s case, cruise missiles. Some non-nuclear
powers are likely to play prominent roles in maritime strategy and
ASW, notably Japan (as explained by our author Yoji Koda) and
Australia, and in the long run the role of emerging players such
as Indonesia as naval powers exploiting their central Indo-Pacific
geography astride the sea-lanes cannot entirely be dismissed.

Nonetheless, although the region is not China-centric, some of
its main strategic questions are. In particular, how can a powerful
China be incorporated into a regional order in ways that suffi-
ciently respect Chinese interests while respecting the interests

and rights of other nations, large and small? How can America’s
protection of its own global interests, its allies, and its agenda to
prevent hegemony be reconciled with Chinese ambitions? How
can the Chinese Communist Party’s self-imposed connection
between maintaining domestic control and projecting national
assertiveness abroad be squared with the preservation of a stable
regional status quo? If the United States, under President Donald
Trump or a different future administration, is intent on fully-fledged
competition with China for regional influence, military superiority,
and technological leadership, how can this settle into patterns
of coexistence?

It must be borne in mind that, as the US conventional military edge
over China comes under great strain — and is already open to
question — there will be temptations for Washington to rely more
heavily on its superior nuclear deterrent capabilities, and to dou-
ble down on being able to neutralise China’s, including SSBNSs.
At the same time, warnings are sounded — including in various
ways by our authors James Wirtz, and Tom Mahnken and Bryan
Clark — against the assumption that America’s own next-genera-
tion SSBN fleet will always be invulnerable to adversary efforts to
neutralise it in a conflict. The ripples of US-China nuclear rivalry
flow further out still, affecting for example the dynamics of other
strategic contests — notably India—China and India—Pakistan — as
explored in this volume by Sudarshan Shrikhande, Raja Mohan,
and Sadia Tasleem.

Nuclear weapons have played a limited role in China’s dramatic
growth in armed power over recent decades. Fiona Cunningham
points out that accelerating military spending and the rapid de-
velopment of maritime anti-access and power-projection capabil-
ities have overshadowed the modernisation of Beijing's nuclear
forces. Furthermore, at least until recently, the SSBN program
was of secondary importance to the land-based nuclear arsenal,
although Adam Ni argues this is changing, with SSBNs likely to
end up carrying a larger proportion of China’s warheads. In any
event, nuclear armaments cannot be separated from China’s
overall defence policy and great power ambitions, as was so
palpably highlighted in the flaunting of ballistic missiles in the
October 2019 parade to mark the 70" anniversary of the Com-
munist Party’s victory in the Chinese civil war and the founding of
the PRC. Despite these Cold War images fuelling speculation to
the contrary, China maintains a declared position that minimises
the role of nuclear weapons in its strategic posture, limiting them
to missions of retaliation under a no-first-use policy.
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Wide Horizons, Dark Waters

Serious complications arise, however, given the increased
assertiveness of China’s wider strategic activity. Even if the
Pentagon’s warnings of China’s hegemonistic ambitions are less
than fully substantiated, it is clear that Xi Jinping’s China has set
for itself strategic objectives that run counter to interests that other
nations, and of course Taiwan, are willing to defend. Several of
the region’s long-standing ‘flashpoints’ involve these clashes of
interests, including territorial disputes in the South China Sea
(with Vietnam and the Philippines in particular, but potentially also
with Malaysia, Brunei, and even Indonesia) and in the East China
Sea (with Japan). The most obvious flashpoint involves Beijing’s
insistence, enshrined in the so-called Anti-Secession Law, that
it will use force to prevent Taiwan formalising its independence.

The range of potential interstate frictions has grown further with
the expansiveness of Xi's signature ‘Belt and Road’ geoeconomic
initiative, involving infrastructure, influence, and security access
across the Indian Ocean and much of the Pacific, as well as
overland through Southeast, South and Central Asia. On the eve
of the 2020s, the United States and China are in widely ranging
strategic competition, with moments of confrontation and sustained
potential for conflict. For the time being, China-Japan confrontation
has eased, but a return to the near-war circumstances of the
early 2010s is entirely plausible at some point. Likewise, after the
prolonged tensions of the Himalayan military standoff at Doklam
in 2017, China—India relations returned to a plane of wary stability.
However, there is a high likelihood of further confrontations in
future, not only on the disputed land border but in the Indian
Ocean, as China seeks to consolidate and protect a security
footprint in waters where Delhi claims dominance. The structures
of China—India relations are of long-term competition, even rivalry,
and India makes no secret of developing its own undersea nuclear
force as an asymmetric deterrent against a much stronger and
wealthier China that has coerced it in the past.

Thankfully, most of the many tensions that accompany China’s
strategic assertiveness are in themselves unlikely to lead to armed
conflict, let alone escalation to nuclear threats. In the South China
Sea, Beijing is generally careful to rely on paramilitary coastguard
units and militias to bully Vietnam and the Philippines, rather than
resorting to direct application of naval force. That said, Vietnam
in particular has the emerging military capability (notably its
Russian-built submarine fleets) to put Chinese forces at risk, at
least in the early stages of a clash. More profoundly with regard to
the nuclear issue, one credible explanation for China’s campaign
of building and militarising islands in recent years has been its
wish to secure control of the South China Sea to make that area
a bastion where its SSBN fleet can operate in relative safety from
detection or attack by US and allied forces.

In the East China Sea, China has for the moment backed away
from high-risk confrontations with capable (and now reinforced)
Japanese forces, not least following clarification that the United
States considers its security treaty to apply to clashes over the
islands in question. In the Indian Ocean, it is difficult to imagine
a China-India confrontation — for instance over the fate of a small
island state such as the Maldives — escalating to war, although
reports have surfaced (see Raja Mohan’s chapter) that even the
land-border clash at Doklam led Delhi to look for ways to remind
Beijing of the nuclear factor. In North Asia, crisis scenarios involving
the Korean Peninsula could lead to US-China confrontation, but
they could also lead to a degree of US-China cooperation, with
the principal nuclear threat being, as Mike Cohen explains, the
regime in Pyongyang, not each other.

Some other plausible nuclear conflict scenarios in the Indo-Pacific
do not involve China directly: the unresolved tensions between
India and Pakistan, where both powers are now beginning to add
a maritime dimension to their nuclear deterrence; the prospect
of renewed confrontation between North Korea and the United
States; and the possibility that a future crisis between Russia and
the West would have a Pacific dimension (bearing in mind that
part of Russia’s nuclear-armed fleet is based in the Pacific, as
Michael Kofman notes).

More than a Game: Assessing Resolve and Stability

In the end, however, the clearest prospect of armed confrontation
between China and the United States leading to nuclear threats
continues to revolve around the status of Taiwan. However bizarre it
may seem, the political choice of a self-governing island democracy
of 23 million people is the issue on which the leadership of a
mega-state of about 1.4 billion people has staked its own regime
credibility. Moreover, as James Goldrick’s chapter suggests,
there is a strategic logic to the PRC gaining military control over
Taiwan, to break through China’s geographic constraint by way
of the so-called ‘island chains’ and secure access to the open
Pacific. It would be an over-simplification to argue that a Taiwan
crisis would escalate quickly to the nuclear level. There would
be several ways for Chinese forces to initiate coercion, include
economic blockade and cyber attacks. And the subsequent
conflict could drag out on multiple levels, including international
economic and diplomatic pressure on China. Nonetheless, a
Taiwan crisis — or indeed another conflict, such as one arising
from a US-China skirmish in the South China Sea - could lead to
a wider mobilisation of forces, including Chinese SSBNs and US
and allied ASW assets, perhaps with nations pre-empting each
other rather than necessarily planning to attack.
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The role of China’s immature SSBN fleet in such a situation is
unclear, but a few credible possibilities exist. It seems highly unlikely
that China would threaten nuclear attack on Taiwan: it claims,
after all, to be liberating its misguided compatriots. Nonetheless,
wanting to reserve the right to retaliate to a future US nuclear
attack, and thus seeking to discourage US conventional military
intervention as well, Beijing could well choose to take precautions
to protect its nuclear forces at an early stage. In the case of the
SSBN fleet, this could involve putting boats to sea as soon as
possible rather than keeping them inside their hardened ‘dens’
on Hainan. Nonetheless, such activity would be indistinguishable
from commencing deterrent patrols — in other words, positioning
in the maritime bastion for potential nuclear conflict further on.
By the same token, the United States has a strategic imperative
to curtail China’s escalation options from the start, including by
placing Chinese SSBNs at risk, or at least sowing meaningful doubt
along those lines in the minds of Chinese military planners. This
helps explain the long-standing activity of American submarine-
detection assets in the South China Sea, and of what may be
termed Chinese anti-anti-submarine warfare efforts (going back
at least to the 2009 /Impeccable incident, when Chinese fishing,
militia, and naval vessels together harassed a US survey ship).

The SSBN and ASW dimensions of hypothetical US-China
confrontations over Taiwan were analysed in a series of strategic
simulation activities conducted as part of the present research
project. One of these activities concerned the capability investment
choices facing governments over the next few decades, including
whether to invest more heavily in existing capabilities (both SSBNs
and established ASW) or take a bet on disruptive technology
breakthroughs, or to attempt both (with espionage and dual-
use civilian research convenient ways to gamble on the game-
changers). Our simulation activity proved a useful way to map the
complexities and difficulties in assuming that new technologies
will fundamentally change the strategic picture. Other forthcoming
research in this project will complement these conclusions with
an alternative view, with a team led by Roger Bradbury assessing
the probability that a convergence of scientific breakthroughs
will make the oceans transparent (or at least relatively more
transparent), even if converting such advances to useable ASW
capabilities may remain a more distant prospect.
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Chapter 2

Maritime and Naval Power in the Indo-Pacific

James Goldrick

The maritime strategic balance in the Indo-Pacific is changing
rapidly. The United States is facing a serious challenge to its mil-
itary domination of the region for the first time since the collapse
of the Soviet Union. Russia is attempting to revive its military ca-
pabilities in the Pacific, while China seeks, on the one hand, to
create a defensive perimeter in its adjacent seas effective enough
to prevent any potential opponent from striking at the mainland
or blocking its ports, and on the other to develop sea control
and power projection capabilities sufficient to dominate maritime
Southeast Asia and the Indian Ocean. India must manage the
continuing stand-off with Pakistan at the same time as it competes
with China for predominance in the northern Indian Ocean. Japan
and Australia are both faced with the need to strengthen their
maritime capabilities as well as to make hard decisions about
how their commitment to their alliances with the United States
should affect their operational posture — and the extent to which
they should cooperate with other middle powers to balance aris-
ing China. Smaller powers, particularly those adjoining the South
China Sea, are facing similar dilemmas, uncertain as to how far
China will attempt to push its maritime claims and dominate local
sea areas to the exclusion of others.

The future of undersea nuclear deterrent forces has strategic,
operational, and force structure aspects for all the major powers
in the Indo-Pacific. Its nuclear-powered ballistic missile subma-
rine (SSBN) force is central to the United States’ nuclear arsenal.
While the US Navy (USN) cannot be complacent about threats
to the survivability of its submarines, until there are revolutionary
developments in sensor technology the combination of geogra-
phy, oceanography, and platform and missile capabilities means
that its at-sea deterrent will remain the most secure element of
America’s nuclear force and thus receive high priority in funding.
The problem for the USN is that the current Ohio-class must be-
gin being replaced within the next decade, but the cost of twelve
new Columbia-class submarines will severely limit its ability to
regenerate all the other force elements that will be required to
meet the combined challenges of China and Russia.

It is more than a quarter of a century since the end of the Soviet
Union and the disappearance of a serious threat to American
dominance at sea, but the USN is suffering the consequences of
many years of high operational tempo combined with inadequate
funding and some poor acquisition decisions. The existing fleet
needs more funds and more time to catch up on maintenance and
training. To meet the new challenge of near-peer competition at
sea, the USN will also have to spend much more effort on tactical
development and innovation, raising its readiness for high-inten-
sity operations. These demands are behind the changes in the

USN approach to forward presence that had been implemented
in recent times. The USN intends that its units spend more time
in home waters, allowing a greater priority to training for com-
plex scenarios. The Americans have made a virtue of necessity
by emphasising the new unpredictability of their deployments,
which are already being conducted with much greater empha-
sis on covert operations than in the recent past. The problem,
as tensions in the Strait of Hormuz in mid-2019 demonstrated,
is that the need to manage emerging crises may force the USN
back into prioritising forward deployments ahead of training for
possible contingencies. See Chapters Five and Six.

The USN’s efforts represent just one part of a strategy to push
the United States’ competitors off balance and regain the stra-
tegic initiative. An important maritime element is likely to be the
undermining of Chinese efforts to create an underwater bastion.
Here the Americans must weigh the benefits of actively threaten-
ing the security of the Chinese SSBN force against the resource
commitments that such efforts would involve, as well as the
complications that it could represent for alliance arrangements,
notably with Japan and Australia. Nevertheless, an anti-bastion
effort was a key element of the successful “Maritime Strategy” of
the 1980s, which saw the United States progressively force the
Soviet Navy back into its home waters with the combination of
an anti-SSBN campaign and the threat of direct strikes against
the Soviet homeland. As the USN seeks to undermine China’s
“anti-access, area denial” capabilities, playing on any Chinese
perceptions of their own vulnerabilities to force the People’s Lib-
eration Army Navy (PLAN) into a defensive posture and restrict
its ability to deploy forces into the central Pacific must be an
extremely attractive proposition.

In seeking to become the predominant maritime power in the
western Pacific, China has its own problems of resources and
technology. However attractive the concept of an at-sea deterrent
force within its nuclear inventory, China must first extend the range
of its submarine-launched missiles and considerably improve
the stealth qualities of its missile submarines if it is to create a
capability adequate of being a credible threat to the continental
United States. This program must be balanced against the effort
to dominate China’s near seas within the first and second island
chains, as well as to develop longer-ranged sea control and power
projection forces in the form of carrier battle groups and amphib-
ious units. If the missile problem can be solved, China’s recent
efforts to dominate the South China Sea and its development of a
network of artificial islands in the Spratlys and Paracels will help
make a local bastion in the South China Sea’s deep waters an
attractive concept, with the technological gap being compensated
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for by sheer numbers. In this regard, China’s coast guard and its
maritime militia forces are likely to be key, albeit low-technology,
elements in the defence of SSBN patrol areas, but they cannot
substitute for the high technology systems that will be essential
to ward off potential attackers. See Chapter Eight.

The future of Taiwan is becoming an increasingly important
problem for China, to the political and nationalist elements of
which must be added a new strategic dimension. Possession of
Taiwan would give China unfettered access to the deep waters
of the Pacific Ocean, which would provide both an alternative for
SSBN patrols to the South China Sea and the ability for covert
deployments of naval forces for other purposes. Taiwan itself,
with limited resources for its defence but vulnerable to long-range
blockade as much as to outright invasion, has hard choices to
make about the nature of its maritime forces. Focusing too much
on purely coastal defence would leave China with the option, albeit
with dire economic consequences for itself, of cutting Taiwan off
completely from sea traffic — including its vital energy supplies —
without necessarily firing a shot.

Russia’s challenges are in some ways parallel to those of the United
States, particularly its need to sustain a ballistic missile submarine
force while modernising the remainder of its navy. Maintaining the
at-sea nuclear deterrent remains the highest priority. However,
replacement of the older SSBN with the new Borey-class must
be consuming a very large share of the Russian Navy's resourc-
es. To the SSBN program must be added the need to renew the
nuclear-powered attack submarine (SSN) force and continued
development of the anti-submarine warfare (ASW) capabilities
necessary to assure the bastions against potential attackers.
The limited money available means that Russia’s maritime power
projection assets do not enjoy the same level of attention. There
are reports that a refitted battlecruiser will join the Pacific Fleet
in the near future, but its re-entry into operational service has
been repeatedly delayed. As the Russians have only one other
operational battlecruiser, which will soon require extensive refit,
itis possible that its sister-ship will replace it in the Northern Fleet
rather than coming to the Pacific. This sort of balancing affects
all the Russian Navy’s force elements as it struggles to allocate
resources between widely distributed fleets, a problem shared by
its maritime air elements. Given continuing conflicts in the Black
Sea region and tensions in the Baltic, Europe is likely to remain
a greater concern than the Pacific for the foreseeable future. The
Russian forward presence in the Pacific is therefore likely to be
much more diplomatic in nature than serious force projection,
while its military planning will continue to focus on SSBN defence
and domination of the sea areas close to the Russian coast. See
Chapter Nine.

Japan’s defence expansion, despite the tensions with China and
the rise of the PLAN, has been relatively limited. Its most signif-
icant elements are focused on the development of amphibious
forces capable of responding rapidly to any threat to the Ryukyus
and to the contested Senkaku islands. The plan to embark fixed-
wing strike fighters in the two largest “helicopter destroyers”
must be seen in this context. Ten F35s in each ship will provide
a measure of fleet air defence as well as close air support for a
landing force but little more, and is certainly not a capability that
threatens China’s mainland. Japan’s ASW efforts are much less
visible but perhaps more significant for its maritime strategy.
Japan’s submarine force is slowly expanding, and the moderni-
sation of its surface and air ASW forces continues. All constitute
significant capabilities as well as key contributions to potential
alliance operations that cannot be ignored by either China or
Russia, and make the Japanese Maritime Self-Defense Force a
formidable proposition in its own right. Where Japan faces hard
choices is the extent to which its maritime forces move further
afield as part of any effort to balance China, notably to the South
China Sea. See Chapter Seventeen.

Australia faces equivalent dilemmas. While its defence expansion
remains relatively constrained — and slow — its emerging force
structure will provide both independent national capabilities as
well as strategic weight in alliance terms in ways that are rela-
tively new. Australia has been a regular presence in the South
China Sea over many years, but the latest Indo-Pacific Endeavour
task group deployments have been on a larger scale than the
individual ship deployments of the recent past. As Australia is
one of the few regional players with substantial high-technology
capabilities, particularly in the ASW domain, the United States
will be eager for Australian assistance. Singapore, possessing
the only truly high-tech forces within the Association of Southeast
Asian Nations (ASEAN) nations, will have an even more difficult
task to accomplish in balancing a rising China and satisfying US
requests, particularly as relationships with neighbouring Malaysia
and Indonesia can be complex.

New Zealand’s main concern remains the South West Pacific, but
this sub-region is becoming increasingly exposed to great power
rivalries, while the pressure on New Zealand to contribute to al-
liance operations can only increase in the present environment.
The recent decision to replace the ageing P3-K Orion maritime
patrol aircraft with four P8-A Poseidons confirmed that the New
Zealand government recognises its potential coalition requirements
as well as its own need to maintain surveillance of the country’s
huge areas of maritime strategic interest.
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North Korea remains a wild card, with its efforts to develop an
underwater nuclear deterrent only a small part of the increasingly
complex problem its future presents for neighbouring countries
and the region as a whole. See Chapter Thirteen.

India must balance its apparently unresolvable tensions with Pa-
kistan against a developing strategic rivalry with China that has
important maritime dimensions. The growing Chinese econom-
ic and military presence in the Indian Ocean threatens India’s
self-image as the dominant power in the region. India’s interest
in the South China Sea represents something of a riposte and
a deliberate effort to complicate China’s maritime strategy. On
the other hand, the entry of the first Indian SSBN into operational
service and its deterrent patrol commencement may have add-
ed to India’s nuclear capabilities, but also creates a hostage
to fortune that the Indian Navy must factor into its dispositions.
Whether Pakistan will add to India’s problems by embarking
nuclear weapons in its submarine force is uncertain, as is the
priority that the Pakistan Navy will give to locating and tracking
Indian SSBNs. What is certain in any case is that India will give
a high priority to improving its own ASW capabilities, an effort
that may involve the quiet development of much closer links with
both US and Japanese theatre ASW efforts. See Chapters Ten,
Eleven and Twelve.

In sum, strategic competition in the increasingly competitive
Indo-Pacific has a significant maritime element, which itself is
profoundly influenced by the continuing importance — and pro-
gressive expansion — of the region’s underwater nuclear deter-
rent. To an extent greater than the Cold War, both threatening
and protecting such assets will be difficult to separate from other
maritime campaigns. This particularly applies to potential ASW
operations in the East and South China Seas, as well as to In-
dia and Pakistan and to North Korea, creating uncertainty as to
the potential for unplanned escalations and outright accidents.
Maintaining any kind of regional balance will, therefore, call for
cool judgements on the part of all the players, judgements that
will need to be continually revised in the light of technological
innovation and force development.
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Chapter 3

SSBN, Nuclear Strategy and Strategic Stability

Stephan Frihling

Almost three quarters of a century ago, the explosions at Hiroshima
and Nagasaki in August 1945 ushered in the nuclear age in world
affairs. And yet, these two explosions that merely hastened the end
of World War Il remain the only use of nuclear weapons in anger
to date. So far, all nuclear powers have chosen to, in Fred |klé’s
words, leave their nuclear weapons “encapsulated in a cocoon of
non-use,”! and the unique destructive force of nuclear weapons
thus continues to influence international affairs in an indirect, la-
tent manner. No other weapon system embodies this menacing,
but also out-of-sight presence of nuclear weapons better than the
stealthy nuclear-powered ballistic missile submarines (SSBNs)
that have, for six decades, ceaselessly prowled the world’s cold
ocean depths, waiting for an order that has never come.

SSBNs on Continuous At Sea Deterrence (CASD) missions re-
main the mainstay of the nuclear forces in the United States and
France, and they are now the only platform on which British nuclear
weapons are deployed. Despite Russia’s significant investment
in road-mobile missiles, they remain an important element of its
nuclear forces. China has had a long-standing interest in devel-
oping SSBN technology, and in recent years has now also fielded
its second generation of boats in numbers comparable to Britain
and France. Israel has reportedly fielded nuclear armed (cruise)
missiles on its conventionally powered submarines. Even newer,
more prospective entrants to the SSBN club are India, Pakistan,
and North Korea, which have all shown an interest in moving
nuclear weapons under the sea. As these countries’ programs
mature, undersea nuclear deterrence will cease to be a preserve
of the major powers, and the importance of SSBNs for regional
order, stability, and deterrence in the Indo-Pacific area will only
further increase.

What might be the consequence of the proliferation of SSBNs for
strategic stability in the Indo-Pacific? “Strategic stability” itself is a
concept that is generally understood to include crisis stability —in
anarrow sense, the absence of incentives to use nuclear weapons
first for fear the adversary might do so —and arms race stability —
the absence of incentives to acquire additional nuclear forces to
reduce incentives for the adversary to use nuclear weapons first.2

To understand the perceived and real benefits of SSBNs for stra-
tegic stability, it is worth recalling Bernard Brodie’s famous 1946
dictum on the strategic impact of the “atomic bomb”:

The first and most vital step in any American security program
for the age of atomic bombs is to take measures to guarantee
to ourselves in case of attack the possibility of retaliation in
kind. The writer in making this statement is not for the moment
concerned about who will win the next war in which atomic
bombs have been used. Thus far the chief purpose of our
military establishment has been to win wars. From now on its
chief purpose must be to avert them. It can have almost no
other useful purpose.®

By the 1950s, deterrence based on massive nuclear arsenals had
indeed become central to the avoidance of great power war. When
studying the deployment pattern of the United States’ Strategic
Air Command in the early 1950s, however, a young RAND ana-
lyst by the name of Alfred Wohlstetter pointed out that the mere
possession of atomic bombs was not sufficient for retaliation, as
the ability of these arsenals to survive adversary attack was also
necessary to maintain their deterrent value in crisis and war. Ever
since, survivability — with a decent dose of inter-service rivalry
— has been a major driving force for all nuclear weapons states’
interest in placing nuclear weapons onto submarines, where they
can disappear from view and hide from prying eyes in the vast
emptiness of water.

Indeed, the lure of the SSBN as a technological solution to a
strategic problem extends far beyond the naval and defence
policy communities of the nuclear powers. In the international
commentariat on nuclear weapons and international affairs, the
idea that strategic stability could be “assured” by “mutually as-
sured destruction,” based on a relatively small number of large
yield, survivable warheads; that retaliation is the main (if not only)
role of any nuclear arsenal; and that the notion of “winning” in
such a conflict was not worth contemplating, are still widely held
and accepted by many. Survivable SSBNs, with large numbers
of warheads for a countervalue, second strike, but also removed
both geographically and conceptually from the messy temptation
to escalate with so-called “tactical” nuclear weapons, thus seem
an almost perfect fit and embodiment of Brodie’s famous dictum
on the “chief purpose” of military forces being, from now on, not
to fight war, but to avert it.

In recent years, however, both elements that underpin this pop-
ular image of the SSBN in nuclear stability based on “mutually

"Fred C. Iklé, “The Next Lenin: On the Cusp of Truly Revolutionary Warfare,” The National Interest, no. 47 (1997): 11.

2 James Acton, “Reclaiming Strategic Stability,” Carnegie Endowment for International Peace, February 5, 2013, https://carnegieendowment.

org/2013/02/05/reclaiming-strategic-stability-pub-51032.

3 Bernard Brodie, The Absolute Weapon (New York: Harcourt Brace, 1946), 76.



The Future of the Undersea Deterrent: A Global Survey

assured destruction” — survivability and their second-strike role
—have come under open challenge. Commentators questioning
the future survivability of submarines in general, and of SSBNs in
particular, have been an important voice in the public debate on
the construction of the next generation of SSBN, especially in the
arguments on the replacement of the Trident nuclear submarines
in the United Kingdom. A confluence of new technologies, such as
unmanned vehicles and big data analytics, with improved sonar,
signals, and imagery sensors, and the potential for completely
new sensing technologies based on, for example, quantum ef-
fects, may render the oceans “transparent” to anti-submarine
forces. If so, a central argument for the undersea nuclear deter-
rent may be invalidated, with potentially significant implications
for the efficacy of defence spending in the nuclear powers and
arms race stability between nuclear powers, and potentially cat-
astrophic implications for crisis stability underpinned by nuclear
deterrence. See Part Three.

In the United States, it was moves to diversify the operational roles
of US SSBNs beyond the conduct of high-yield, nuclear strikes
that have brought them to the centre of public debates. In the mid-
2000s, the Bush administration’s plans for a conventional “Prompt
Global Strike” capability included proposals for a conventionally
armed version of the Trident missile, which would have given
SSBNs a completely new operational role. Many feared this would
have led to the potential for catastrophic misunderstandings in a
crisis and conflict, and Congress refused to fund the proposals.*
More recently, the Trump administration’s plans for a modified,
low-yield Trident warhead (the W76-2) raised concerns that it
would make SSBNs and their nuclear weapons more “useable,”
blurring the distinction between “strategic” and “tactical” strikes,
and again could be mistaken for a much larger attack against
an adversary’s forces. While these new W76-2 warheads have
already entered production,® the debates on the future role and
capabilities of the US Navy’s SSBNs are likely to continue.

And yet, the historical record regarding the vulnerability of SSBNs
and their operational roles is already a lot more varied than often
acknowledged in these debates. Technology is but one factor in-
fluencing the survivability of SSBNs, which has historically differed
widely for different countries based on their geographic situation
and adversary capabilities. During the Cold War, the United
States developed long-range passive sonar systems that could
track specific tonal frequencies of Soviet submarines in the North
Atlantic and Pacific Oceans. These systems made Soviet under-
sea capabilities far more vulnerable than realised by the public

at the time and, until the 1970s, even by the Soviet Union. Insofar
as there was an undersea “arms race,” it occurred not between
adversaries’ nuclear forces, but between Soviet SSBNs and US
anti-submarine warfare (ASW) forces. In this and future contests,
geography thus remains a central factor.® Control of shorelines
and natural choke points will remain crucial to the deployment
of permanent sensors as well as ASW forces, but whereas the
SSBNs of the United States, France, Britain, India, and Pakistan
have direct access to the world’s ocean basins, those of China
do not, and those of Russia only to the Arctic Ocean.

Hence, the ability (and incentive) to make use of new ASW tech-
nologies to increase the risk to those SSBNs that depend for their
survival on undetected access to the ocean’s great basins will
differ for different powers, even before one takes national access
to technology and resources into account. There are, however,
also other ways of protecting SSBNs than relying on stealth alone:
once the Soviet Union realised the vulnerability of its SSBNs and
the range of its submarine-launched missiles allowed it to target
the continental United States from the Arctic Ocean, it began to
confine its SSBN deployments to “bastions” in the Barents Sea
and Sea of Okhotsk that were actively defended against allied
submarines by the Soviet Navy and by land-based aircraft. But
if the survival of SSBNs depends not on stealth but one’s own
defensive ASW capabilities to protect them from adversary hunt-
er-killer submarines, the implications of radical improvement of
ASW for SSBN survivability and crisis stability also become less
clear-cut. Indeed, this dynamic may in fact make SSBNs more
survivable, not less — if at the cost of significant investment in
defensive ASW forces.

Nor have SSBNSs historically been used only for deterring nuclear
attacks on the operating states’ homeland. Since the 1960s, US
and British Polaris submarines have been assigned to the North
Atlantic Treaty Organization’s (NATO) Strategic Commander in
Europe as a contribution to the Alliance’s regional deterrence
posture, and provided an important part of his capability to
conduct long-range strikes in the defence of Western Europe —
an arrangement that continues to this day. In addition to range
and survivability, using SSBNs for the defence of NATO had the
additional advantage of reinforcing the “coupling” between the
security of US allies and US strategic nuclear forces. The Soviet
Union could only have reduced the threat from submarine-based
missiles assigned to NATO by highly escalatory strikes against
US (and British) SSBN and their bases, including those in North
America.

4Congressional Research Service, Conventional Prompt Global Strike and Long-Range Ballistic Missiles: Background and Issues (Washington

DC, 2019), 19-20, https://fas.org/sgp/crs/nuke/R41464.pdf.

5 Julian Borger, “US Nuclear Weapons: First Low-Yield Warheads Roll off the Production Line,” The Guardian (London), January 28, 2019. https://
www.theguardian.com/world/2019/jan/28/us-nuclear-weapons-first-low-yield-warheads-roll-off-the-production-line.

6 Owen R. Cote Jr, “Invisible Nuclear-Armed Submarines, or Transparent Oceans? Are Ballistic Missile Submarines Still the Best Deterrent for the

United States?” Bulletin of the Atomic Scientists 75, no. 1 (2019): 30-35.
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Whether submarines are to be used for retaliatory second strikes
is thus primarily a question of intent and one where the historical
role of SSBNs has also been more varied than reflected in pop-
ular conception. At a strategic level, the new W76-2 low-yield
warhead variant is not a new capability for the Western alliance,
as British submarines have long carried low-yield warheads on
their Trident missiles,” providing a unique combination of range,
promptness, and yield that is not available from any other system.
After the Cold War, improvements to missiles, targeting systems,
and fuses gave US SSBNs the ability to conduct counterforce
strikes against hardened point targets.® Previously, the relative
imprecision of submarine-launched ballistic missiles had restricted
their use to larger area targets. US, Chinese, and a prospective
North Korean SSBN may all be able to submerge and fire nuclear
missiles, but the operational options that they provide remain very
different. Only US SSBNs carry warheads in the numbers and
with the precision required to enable a counterforce campaign
against an adversary’s nuclear forces.

Other more offensive operational roles, however, depend far less
on technological sophistication and more on geographic posi-
tioning. For example, one advantage of using SSBNs for nuclear
operations is the short warning time if submarines can approach
their targets undetected — a concern that was particularly pertinent
for the defence of North America against a surprise Soviet attack.
In addition, the ability to launch missiles from unexpected angles
also can help avoid the boresight of fixed missile defence and

early warning radars. Moreover, China, Russia, and North Korea do
not have allies (any more) from whose territory they could launch
nuclear strikes onto US allies in Asia and Europe. For them, using
sea-based nuclear forces for this task would have the strategic
advantage of leaving their land-based missile forces out of the
fight, and hence dedicated as a deterrent of US retaliation.

Whether the increased deployment of SSBNs in the Indo-Pacific
will thus be stabilising or destabilising — in arms competition as well
as in crises and war — remains an open and important question
for regional security. Given the multiple centres of power in the
Indo-Pacific, its connected conflict dyads, and regional order that
lacks both the informal rules and clear dividing lines of the Cold
War, conceiving of a regional concept for “stability” is fraught in
general.® When assessing the current and future impact of SSBN
technology and deployments on strategic stability in the Indo-Pa-
cific, we thus need to look beyond superficial readings of Cold
War history that equate SSBN forces with a supposedly stabilis-
ing way of deploying nuclear forces as a secure second-strike
capability — for they may neither be intended for second strike,
nor particularly secure. Rather than being a technologically de-
terministic relationship, the consequences of changes in ASW
technology and of the deployment of SSBNs in the region will
reflect the particular geographic and strategic circumstances of
each adversarial dyad, and defy easy generalisation.

7Austin Long, “Discrimination Details Matter: Clarifying an Argument about Low-Yield Nuclear Warheads,” War on the Rocks, February 16, 2018,
https://warontherocks.com/2018/02/discrimination-details-matter-clarifying-argument-low-yield-nuclear-warheads/.

8 Keir A. Lieber and Daryl G. Press, “The New Era of Counterforce: Technological Change and the Future of Nuclear Deterrence,” International

Security 41, no. 4 (2017): 9-49.

9 Robert Ayson, “Regional Stability in the Asia-Pacific: Towards a Conceptual Understanding,” Asian Security 1, no. 2 (2005): 190-213.
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Chapter 4

Arms Control and Sea-Launched Nuclear Weapons

Hans M. Kristensen and Matt Korda

Sea-launched nuclear weapons played a key role in the national
security strategies of the United States, Russia (Soviet Union),
Britain, and France throughout the Cold War,' and continue to
do so today. By the late 1980s, five nuclear-armed states had
a combined inventory of more than 14,500 naval nuclear weap-
ons. After the Cold War ended, the number declined rapidly and
significantly. Today, there are an estimated 3,980 naval nuclear
weapons (see Table 1).

Table 1:
Estimated Naval Nuclear Weapons, 1990 and 2019*

Country 1990 2019
United States 7,524 1,920
Soviet/Russia 6,410 1,5402
France 440 250
Britain 125 200
China 120 48
India 0 12
Pakistan 0 0°
Israel 0 (5-10)¢
North Korea 0 0
Total 14,511 3,975-80

* Estimates based on Nuclear Notebooks, SIPRI Yearbooks, and authors’
estimates.

2 Russia’s 1,540 naval nuclear weapons include 720 strategic and 820
tactical.

® Two more SSBNs are fitting out.
¢ Pakistan is developing the Babur-3 cruise missile for its submarines.
9 Israel might have a small inventory of submarine-launched cruise missiles.

Even though the total number of naval nuclear weapons today
is significantly smaller than during the Cold War, this category
of weapons comprises nearly 30 per cent of the world’s 13,890
nuclear weapons.? That is actually a greater share than in 1990,

when naval nuclear weapons accounted for 24 per cent of the
global nuclear weapons inventory. Furthermore, naval nuclear
weapons constitute the most important leg of most nuclear-armed
countries’ strategic forces because nuclear-powered ballistic
missile submarines (SSBNs) are considered virtually invulner-
able and largely immune to a surprise attack. One country (the
United Kingdom) has even converted to a nuclear posture that
relies exclusively on SSBNs.

However, the naval nuclear arsenals of the nuclear-weapon states
differ significantly, as do the strategies for their potential use. The
United States has the largest number of naval nuclear weapons,
but they are all strategic.® More than half of Russia’s naval nucle-
ar weapons are tactical, which has serious implications for their
potential use.* The vast majority of France’s nuclear weapons are
for naval platforms, while Britain exclusively has naval nuclear
weapons. In addition, more nuclear-weapon states are adding
sea-based nuclear weapons to their arsenals. This includes China
and India, while Pakistan and North Korea are developing their
first naval nuclear weapons.

In the Indo-Pacific, naval nuclear forces are undergoing signifi-
cant developments. The United States today homeports nearly
two thirds of its SSBNs in the Pacific, a stark contrast to the
Cold War when most were based on the US east coast. Russia
has traditionally placed less emphasis on its Pacific SSBN fleet,
which was allowed to atrophy after the Cold War. In recent years,
however, most of the new Borei-class SSBNs have been moved
to the Pacific to replace the ageing Delta-lll SSBNs. China has
launched an entirely new fleet of SSBNs, and India is beginning to
build an SSBN fleet that will be homeported in the Indian Ocean.

One reason why naval nuclear weapons seem so attractive is
that the submarine-based types promise near-invulnerability.
SSBNs are consistently characterised as the most stable and
reliable leg of the nuclear triad. Their stealth provides, in theory,
the assured retaliatory capability that underpins deterrence and
strategic stability. But this is only half the story.

"For an overview of naval nuclear weapons at the end of the Cold War, see Joshua Handler and William M. Arkin, “Nuclear Warship and Naval
Nuclear Weapons 1990: A Complete Inventory,” Neptune Papers No. 5, Greenpeace International (1990) https://fas.org/nuke/guide/nep5text.htm;
Hans M. Kristensen, “Declassified: US Nuclear Weapons At Sea,” FAS Strategic Security (blog), February 3, 2016, https://fas.org/blogs/securi-

ty/2016/02/nuclear-weapons-at-sea/.

2 For an overview of world nuclear forces, see Hans M. Kristensen and Matt Korda, “Status of World Nuclear Forces,” Federation of American Sci-
entists, https://fas.org/issues/nuclear-weapons/status-world-nuclear-forces/.

3 For an overview of the US nuclear weapons arsenal, see Hans M. Kristensen and Matt Korda, “United States Nuclear Forces, 2019,” Bulletin of
the Atomic Scientists 75, no. 3 (2019): 122-134, https://www.tandfonline.com/doi/pdf/10.1080/00963402.2019.1606503?needAccess=true.

4 For an overview of the Russian nuclear weapons arsenal, see Hans M. Kristensen and Matt Korda, “Russian Nuclear Forces, 2019,” Bulletin of
the Atomic Scientists 75, no. 2 (2019): 73-84, https://www.tandfonline.com/doi/pdf/10.1080/00963402.2019.15808917?needAccess=true.
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Although SSBNs used to serve a “stabilising” role, improvements
in accuracy and fusing have transformed their role by giving them
the capability to hold at risk even the hardest targets, a capa-
bility that only intercontinental ballistic missiles (ICBMs) used to
have. While only a portion of the US SSBN warheads once had
hard-target kill capability, today all of them have such a capability,
thanks to improvements in missile accuracy and enhanced fuses
with flexible height-of-burst capability. Such improvements have
transformed retaliatory weapons into potential first strike ones, and,
moreover, the technology and expertise are theoretically available
to any country capable of building advanced ballistic missiles.

Stealth and invulnerability may be useful to maintain a secure
retaliatory capability, but these are also invaluable traits for of-
fensive nuclear operations. Stealthy platforms with highly capable
nuclear weapons can be inherently destabilising because they
can threaten a surprise first strike, while weapons with much
longer flight times or lower speeds cannot. A modern SSBN can
strike a target twice as fast as an ICBM. Moreover, while a stra-
tegic ballistic missile can be detected in flight by early-warning
systems, tactical cruise missiles fly low and can be very hard
to detect. As a result, offensive naval nuclear forces nominally
intended to enhance deterrence will almost inevitably cause an
adversary to try to develop countermeasures — including placing
nuclear weapons on high alert — so that they have a chance to
launch before being destroyed by a submarine-launched ballistic
missile (SLBM) launched on a compressed trajectory. This dy-
namic could worsen in the future if nuclear-armed states begin
to deploy nuclear-armed hypersonic cruise missiles.

Even the smaller naval nuclear weapon states in the Indo-Pacific
are pursuing SSBN capabilities that appear to go beyond a mere
retaliatory mission. After the first tests of India’'s K-15 SLBMs in
August 2018, an Indian defence official stated that all three mis-
siles reached their targets “with high accuracy, reaching close
to zero circular error probable.” Although such statements might
be hyperbole, they reflect an intention to perfect a capability that
could be used for a first strike. In a similar vein, China’s follow-on
to its current class of JL-2 SLBMs might come with capabilities
similar to the DF-21D and DF-26 that will enable near-precision
nuclear strikes. And Pakistan’s new Babur-3 submarine-launched
cruise missile is capable of striking targets “with high accuracy”
at a range of 700 kilometres.® As these countries continue to im-
prove the quantity and accuracy of their sea-launched nuclear

weapons — and particularly if China eventually decides to deploy
multiple independently targetable re-entry vehicles (MIRV) on their
submarines — their first strike potential could trigger an undersea
arms race in the region.

Large military adversaries will try to develop capabilities to detect
and destroy naval nuclear launch platforms that can threaten them.
This effort intensifies the more capable the adversary’s capabilities
become. During the Cold War, the United States and the Soviet
Union spent enormous resources on a cat-and-mouse game to
hold at risk SSBNs and attack submarines. The US Navy devel-
oped capabilities to trail Soviet SSBNs without being detected and
created a maritime strategy to hunt down and destroy the subs.
The Soviet Union reacted by pulling their SSBNs into “bastions”
protected by attack submarines and anti-submarine forces. China
appears to be developing a similar SSBN posture. Experts have
noted that such requirements may prompt China, and possibly
also India, to shift from a sea-denial to a sea-control strategy near
its coastal waters,” which could in turn trigger underwater arms
races and growing tension in the region.

An SSBN bastion posture might signal stability, but it could also
indicate deep invulnerability from being pushed into a corner. An
aggressor would almost inevitably try to penetrate the bastion to
hold the SSBNs at risk; after all, holding at risk what the adversary
values most is the essence of deterrence doctrine.

The combination of increased threats against naval nuclear plat-
forms and the growing counterforce capability of the weapons
they carry might also erode the no-first-use policies of both India
and China. India already has a doctrine that allows for nuclear
use in response to non-nuclear attacks, an act that would be first
use of nuclear weapons. And China’s fear of the vulnerability of
its retaliatory capability has caused it to develop nuclear weap-
ons that are better to manoeuvre, quicker to launch, and more
efficient against a wider range of not just countervalue but also
counterforce targets. It is now developing new missile silos that
appear intended for solid-fuel ICBMs that can launch quicker
than the existing liquid-fuel ICBMs.

Command and control (C2) vulnerabilities should also pose sig-
nificant concerns in relation to the proliferation of sea-launched
nuclear weapons. Anxiety over the reliability of nuclear-related C2
during a crisis could prompt Indo-Pacific countries to disperse

5Franz-Stefan Gady, “India Test Fires Shirt-Range Ballistic Missiles From Submerged Sub,” The Diplomat, August 22, 2018, https://thediplomat.
com/2018/08/india-test-fires-short-range-ballistic-missiles-from-submerged-sub/.

8 The Express Tribune, “Pakistan Conducts Successful Test of Enhanced Version of Babur Cruise Missile: ISPR,” April 14, 2018, https://tribune.
com.pk/story/1685586/1-pakistan-conducts-successful-test-enhanced-version-babur-cruise-missile-ispr/.

" Tong Zhao, “Tides of Change: China’s Nuclear Ballistic Missile Submarines,” Carnegie Endowment for International Peace, 2018, https://carneg-

ieendowment.org/files/Zhao_SSBN_final.pdf.
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their nuclear weapons to submarines on deterrent patrols during
peacetime, potentially even pre-delegating launch authority as
necessary. This would be a serious shift for China in particular,
which safeguards its nuclear weapons within a highly centralised
storage system. Warhead dispersal and pre-delegation of launch
authority could lead to overreactions and accidental nuclear
launches during a crisis, particularly if a country’s C2 has been
disrupted.

As detection technology and anti-submarine weapons become
more advanced, the survivability of SSBNs will also be increas-
ingly threatened. Recent scholarship suggests that Cold War
submarines might have been much more vulnerable than previ-
ously believed,® and as new acoustic sensors, detection lasers,
unmanned underwater vehicles (UUVs), and big data processors
come online, the survivability of SSBNs might eroded even fur-
ther. See Part Three.

How to manage these challenges? Strategic naval nuclear forces
previously were limited by the SALT and START agreements and
the Seabed Treaty prohibits deployment of nuclear weapons on the
ocean floor. But the only nuclear arms control agreement currently
in effect — the New START treaty — does not explicitly limit naval
strategic forces at all. Similarly, the Intermediate-Range Nuclear
Forces Treaty only limited land-based missiles, and it has now
been abandoned. There are no limitations or regulations guiding
naval non-strategic nuclear forces at all.

It seems highly unlikely that a new treaty could be drawn up
under the current political conditions. On top of 2019’s negative
arms control trends, it would be a hard sell to convince the nucle-
ar-armed states to limit what is perceived as the most “stabilising”
leg of the triad, particularly for countries who utilise their SSBNs
to offset any imbalances or absences of the other legs. The issue
is compounded by the fact that countries with SSBNs use them
for a variety of purposes, including a mixture of countervalue and
counterforce missions. Strategic nuclear submarines are also
a highly coveted status symbol for certain countries who have
chosen to build them in spite of the exorbitant costs, risks, and
relative inutility for their nuclear doctrines. They certainly aren’t
likely to give them up anytime soon. Finally, given the extreme
secrecy surrounding each country’s submarine program, it seems
unlikely that any country would allow inspectors to inspect their
boats, making it difficult to envision an agreement covering sea-
launched missiles.

Having said that, it is worth thinking about what naval nuclear
arms control could potentially look like.® There will potentially
come a time when unbridled deterrence is no longer seen as
sufficient and security conditions deteriorate so much that arms
control again becomes an important tool to try to limit adversarial
offensive nuclear capabilities.

One could imagine limits on how many nuclear submarines a
country could have. SSBNs are huge and easy to detect when in
port or surfaced. Although it seems difficult to envision an arms
control agreement covering what exactly goes inside an SSBN’s
launch tubes, it might be possible to imagine one that covers the
number of tubes present per submarine. Such an agreement
could take the form of an international standard that limits sub-
marines to only ten or even four launch tubes, which is more than
enough to sustain a countervalue mission but would limit their
first strike potential. Destroying superfluous launch tubes (for
example, to bring a submarine with sixteen launch tubes down
to the hypothetical standard of four) could be facilitated by inter-
national technicians, and subsequently monitored by satellites.
The proliferation of high-resolution geospatial imagery has made
it essentially impossible to conceal submarines or launch tubes
from commercial and military satellites, so such an agreement
could be easily monitored without physical inspections.

One could also envision remote visual inspection of the number
of re-entry bodies on missiles. The current New START Treaty
allows for that, although each re-entry body is hidden under a
cover; the objective of the inspection is the number of bodies,
not what they are.

In addition to SSBNs, non-strategic or tactical naval nuclear
weapons present unique challenges for efforts to limit escalation
and maintain the now 74-year-old taboo against using nuclear
weapons. Tactical naval nuclear weapons might be seen as less
controversial to use because they would be used at sea against
other naval forces and cause relatively few civilian casualties.
As a result, the oceans could potentially become the first place
where the taboo of non-use of nuclear weapons could be broken.

8 Austin Long and Brendan Rittenhouse Green, “Stalking the Security Second Strike: Intelligence, Counterforce, and Nuclear Strategy,” Journal of
Strategic Studies 38, no. 1-2 (2014): 38-73, https://www.tandfonline.com/doi/pdf/10.1080/01402390.2014.958150.

° For insightful analysis of naval nuclear arms control, see James John Tritten, A New Case For Naval Arms Control, Naval Postgraduate School,
1992, https://apps.dtic.mil/dtic/tr/fulltext/u2/a259759.pdf; Richard Fieldhouse, ed., Security at Sea: Naval Forces and Arms Control (Oxford: Oxford
University Press, SIPRI Publications, 1990), https://www.sipri.org/publications/1990/security-sea-naval-forces-and-arms-control.
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Limiting or controlling non-strategic naval nuclear weapons is a
lot more difficult because they are much smaller, more diverse,
and because their launch platforms overwhelmingly are du-
al-capable. Nonetheless, the Presidential Nuclear Initiatives of
the early 1990s were carried out without any form of verification
— only declarations and national technical means. They were
made easier by the destruction of entire systems and because
weapons were offloaded from launchers and brought into central
storage facilities that provided some degree of monitoring with
national technical means.

One could also envision confidence-building measures by which
countries agreed to certain types of behaviours to increase the
transparency and predictability of naval nuclear forces. This
could potentially involve disclosing the types of platforms that are
nuclear-capable or disclosing the total number of platforms and
weapons (the United States and France have declared their total
number of nuclear warheads). One could imagine an agreement
to notify others when platforms declared as nuclear-capable
deploy from their home bases (the New START Treaty includes
notifications of strategic bomber movements), an agreement
to only load missiles in the open to enhance transparency and
counter worst-case analysis, and to disclose long-term force
levels plans — just to mention a few (see Table 2).

Finally, one could envision drawing up operational norms. One
might be agreeing not to harass or trail SSBNs (the Incident at
Sea Agreement between the Soviet Union and the United States
included limitations on dangerous operations). One could imagine
an agreement not to do large salvo-launches of missiles or not
to surge large numbers of nuclear launchers in a short period
of time (the 1994 de-targeting agreements between Russia, the
United States, China, and Britain are other examples).

Five of the world’s nuclear-armed states border the Indo-Pacific
and all are either already operating naval nuclear forces or de-
veloping the capabilities to do so. All are modernising their forces
and adding new or improved capabilities. This development is
likely to increase in the years ahead. It is beyond doubt that naval
nuclear weapons capabilities are undergoing significant changes
that require the international community to seek to regulate, to
some extent, their force development, operations, and dynamics.

Table 2:

Potential Arms Control Measures for Sea-Based
Nuclear Weapons

Type Description

+  Limit on missile launch tubes
+  Limit on re-entry bodies

Numerical limits | | Limit on total number of platforms

«  Don't harass, trail, or hunt SSBNs
+ Don’t deploy close to potential
adversaries

Operational +  Don’t launch more than two missiles
norms . -
during flight tests
+  Don't surge large numbers of SSBNs
+  Disclose which platforms and weapons
have nuclear capability
+ Disclose total numbers of platforms
and weapons
*  Notify of deployment from home base
Confidence- *  Load missiles in view of satellites
building +  Exchange test-launch telemetry

*  Announce long-term force level plans

+  Limit warfighting mission

+  Limit strategy to truly retaliatory
second-strike role
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Chapter 5

The SSBN and US Nuclear Strategy:
The Future of the Maritime Deterrent

James J. Wirtz

Today is an age of acceleration, a time when Moore’s Law is creating
profound changes at diminishing intervals, making it difficult to
anticipate strategic, social, and technological developments.’
Some organisations facing these cascades of change, however,
continue to plan for the Keynesian long term by adopting programs
intended to endure for many years. One of those organisations
is the US Navy (USN), which sails a steady course, stabilised by
personnel and program cycles and equipment lifetimes that unfold
over several decades. As a result, the United States has a plan
and an existing program to maintain a nuclear deterrent onboard
a nuclear-powered ballistic missile submarine (SSBN) fleet until
the end of the 21st century, and the USN is up to that task. Unless
we truly encounter a black swan at sea — an unanticipated event
that shifts the course of history in significant ways? — the USN
will have twelve nuclear-capable Columbia-class (SSBN-826)
submarines by the early 2040s.3

To unpack the elements that contribute to this certainty and the
nuance inherent in the Navy’s attitude towards its SSBN fleet,
the chapter explores the doctrine, organisational culture, and
programmatics that enable such precise predictions despite
acceleration. The arrival of a black swan is admittedly unpredictable;
however, the chapter will also survey which nest of technological
or social changes might harbour that dark cygnet that will end the
US commitment to the SSBN. The chapter also will identify some
long-standing trends that might diminish the role of the SSBN by
the end of this century. The conclusion offers a few reflections on
why the SSBN is an anomaly in an age of acceleration.

The Commitment to the SSBN

SSBNs are extremely complex and costly machines that require
highly trained and dedicated crews to operate in a most unforgiving
environment. On a cost per warhead basis, they are probably the
most expensive nuclear weapon basing scheme in existence.
When deployed, their communications become problematic and
potentially dangerous because they can reveal the location of the
submarine. The fact that their weapons are fundamentally at the

disposal of the crew raises positive and negative command and
control issues. Generally accepted metrics can and do suggest that
other delivery and deployment mechanisms offer cost, command
and control, and even safety and surety advantages compared
to the SSBN. Nevertheless, because they are considered to be
survivable while deployed, thereby providing a secure second-
strike capability, SSBNs, along with their submarine-launched
ballistic missiles (SLBMs), are central to US nuclear doctrine
and deterrence strategy. Americans are true aficionados when
it comes to deterrence theory — they have taken the great works
to heart and embrace the notion that the ability to hold targets
at risk after suffering a nuclear attack or some other destructive
insult is the sine qua non of nuclear deterrence.

The US national security establishment is in complete and
enduring agreement about the imperative of maintaining the
SSBN/SLBM system. Both the Obama administration’s (2010) and
the Trump administration’s (2018) Nuclear Posture Reviews used
virtually the same language to describe the benefits of retaining
SSBNs as part of the nuclear deterrent: survivability, no near
or medium-term threats, and the ability to upload warheads as
a hedge against potential threats or failures affecting the other
two legs of the US nuclear triad (bombers and intercontinental
ballistic missiles).* Both administrations echoed the key finding
of the Bush administration’s (2002) Nuclear Posture Review by
highlighting the need and endorsing the effort to replace ageing
Ohio-class SSBNs.

By contrast, the Navy’s organisational culture tends to hive off the
SSBN force from “Big Navy” discourse about budgets, programs,
priorities, and strategies. While the SSBN force has its place in
the Navy, interest in the nuclear mission has been lukewarm
since the so-called “revolt of the admirals” (the supercarrier vs
B-36 imbroglio that occurred when the US Congress gave the
nuclear deterrence mission to the newly created US Air Force) in
1949.° The Navy initially rejected the SSBN outright, fearing that
funding for Navy priorities would eventually be used to acquire

"Thomas L. Friedman, Thank You for Being Late: An Optimist's Guide to Thriving in the Age of Accelerations (New York: Farrar,

Straus and Giroux, 2016).

2 Nassim Nicholas Taleb, The Black Swan: The Impact of the Highly Improbable (New York: Random House, 2007).

3 US Congressional Research Service, Navy Columbia (SSBN-826) Class Ballistic Missile Submarine Program, (Washington DC, 2019), 6, https://
assets.documentcloud.org/documents/6183351/Navy-Columbia-SSBN-826-Class-Ballistic-Missile.pdf.

4 US Department of Defense, Nuclear Posture Review Report (Washington DC, 2010), 21-22, https://dod.defense.gov/Portals/1/features/defenseR-
eviews/NPR/2010_Nuclear_Posture_Review_Report.pdf; and US Department of Defense, Nuclear Posture Review (Washington DC, 2018), 44-45,

https://media.defense.gov/2018/Feb/02/2001672886/-1/-1/1/2018-nuclear-posture-review-final-report.pdf.
5 George W. Baer, One Hundred Years of Sea Power: The United States Navy 1890-1990 (Stanford: Stanford University Press, 1994), 304-309.
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and execute this “national asset and mission.” No less a figure
than Arleigh Burke persuaded his fellow admirals to accept the
first-generation Polaris SSBN with the promise (lie?) that the new
system and mission would not infringe on Navy budgetary and
operational priorities.® Navy strategy and program documents
dutifully reference the SSBN force and the important role the
Navy plays in maintaining the US nuclear deterrent. However, for
a blue-water Navy intent on exercising not just command of the
sea everywhere, but its right to conduct flight operations in the
Straits of Taiwan,” nuclear war, nuclear deterrence, and the SSBN
is a contingency, strategy, and capability of middling institutional
importance. To be fair, however, the Navy does identify the new
SSBN as a budgetary priority,® although it does so without much
strategic elaboration.

In terms of organisation and administration, the Navy is configured
to develop and operate SSBNs as part of the fleet for the indefinite
future because the Navy is organised to maintain internal stability
in the face of external change. Each beat of “Navy-Time” is roughly
25 to 30 years long, which corresponds to the average length of an
officer’s career and the duration of the Navy’s shipbuilding plan.
The Navy’s current 30-year Shipbuilding Plan (FY2019-FY2023)
locks in the purchase of the first Columbia-class SSBN in 2021
and then surges spending in 2023 as the production of SSBNs
increases around the middle of the next decade. The captain of
the Columbia, the first of the new Columbia-class SSBNs that is
expected to be deployed in 2031, is already serving as a junior
officer in the SSBN fleet. In other words, the Navy is currently
training and educating the first commander and the first executive
officer of the Columbia. The Navy of today really is the Navy
of tomorrow, and that Navy has 2031 as a hard target for the
operational deployment of the first Columbia-class SSBN.

Regardless of partisan affiliation, there is strong consensus that
the SSBN/SLBM weapons system provides the United States
with the secure second-strike capability central to its strategy of
nuclear deterrence. Navy officers acknowledge their deterrent
mission, while keeping the SSBN fleet isolated from ongoing
debates about strategy and force structure that are animated by
concerns about the future of carrier aviation. The failure of the
SSBN to figure prominently in debates about Navy strategy is not
necessarily a bad thing for submarine proponents — the fact that
SSBNs will be part of the fleet is not a matter of strategic debate

within the US Navy. The Columbia-class already exists well within
the current beat of “Navy-Time.”

Trends and Black Swans

The latest Congressional Research Service Report (October 2019)
on the Columbia-class SSBN highlights several issues confronting
the program. Cost uncertainty, cost growth, scheduling and
technical risks, and the fact that the Columbia-class are linked
to the British program to build the Dreadnaught-class SSBNs are
depicted as problems that could cause a delay in reaching an
initial operational capability scheduled for 2031.° These types of
problems often complicate big-ticket weapons programs, but the
Columbia-class is also part of an enduring trend — specifically, the
steady decline in the size of the US SSBN fleet. The US deployed
31 Lafayette/Benjamin Franklin-class SSBNs (616/640), eighteen
Ohio-class SSBNs (726), and is now planning on twelve Columbia-
class boats.™ Admittedly, the Ohio-class carried more missiles
(24) than earlier classes, but Columbia-class is designed to carry
only sixteen SLBMs. This reduction in the size of the SSBN force
thus mirrors the overall reduction in the size of the US strategic
deterrent, which is down from about 10,000 deployed warheads
at the end of the Cold War to the New Start Treaty level of 1,550
deployed warheads. It has been over a decade since the Prague
Speech, when President Obama highlighted nuclear disarmament
as a long-term US objective, and the law of diminishing returns
affects everything, including force reductions, but each new
generation of US SSBN contains approximately 40 per cent fewer
ships than its predecessor. If this trend continues, the next class
of SSBN, which would be under development around 2060, would
contain only seven boats, which would yield an incredibly high
cost-per-deployed-warhead. Given the many decades spanned
by the Columbia-class program, what amounts to a trend towards
disarmament might undermine support for the SSBN in the out-
years. There is a chance that some combination of the high cost
of deploying so few warheads on such an expensive system and
the perception of diminished need might make the Columbia-class
the last US SSBN. Already there is talk that the United States might
be able to get by with only ten Columbia-class SSBNs.

6Desmond Ball, Politics and Force Levels: The Strategic Missile Programs of the Kennedy Administration (Berkeley: University of California Press,
1980), 59-62; and Peter D. Haynes, Toward a New Maritime Strategy: American Naval Thinking in the Post Cold War Era (Annapolis, Maryland:

Naval Institute Press, 2015), 21-22.

" Tal Axelrod, “Navy Official Says Carrier Could Be Sent through Taiwan Strait,” The Hill, January 18, 2019, https://thehill.com/policy/international/
china/425984-navy-officials-says-carrier-could-be-sent-through-taiwan-strait.

8 US Navy, A Design for Maintaining Maritime Superiority Version 2.0 (December 2018), https://www.navy.mil/navydata/people/cno/Richardson/Re-
source/Design_2.0.pdf. The Chief of Naval Operations’ Navigation Plan 2015-2019, which identifies the Navy’s budget priorities, placed maintain-
ing “a credible, modern, and survivable sea-based strategic deterrent,” at the top of its list: US Navy, CNO’s Navigation Plan 2015-2019, https://

www.navy.mil/cno/docs/140818_CNO_Navigation_Plan.pdf.

® US Congressional Research Service, Navy Columbia (SSBN-826) Class Ballistic Missile Submarine Program: Background and Issues for Con-
gress, (Washington DC, 2019), https://fas.org/sgp/crs/weapons/R41129.pdf.

% bid., 45.
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The longevity of the Columbia-class program is also an anomaly in
an age of acceleration; the combination of longevity and acceleration
creates a setting where the emergence of a black swan threat to the
program appears likely. These black swans might have innocuous
beginnings. For instance, so-called CubeSats now provide high-
resolution imagery on a daily basis of the entire planet — this type
of imagery, combined with appropriate search algorithms, might
reveal SSBN operational signatures that have so far remained
unobserved. By contrast, threats to the survivability of SSBNs
might result from more deliberate technological developments.
Advances in artificial intelligence might yield ways to identify
SSBN operational signatures that remain unknown, even though
they exist in currently available ocean surveillance data. There
might also be brute force solutions to submarine surveillance —
given sufficient computational power, the oceans might become
increasingly transparent. Deliberate cyber-attacks, cyber context
(for example, unintended and unauthorised interaction between
classified and public computer and communication networks),™
autonomous/robotic anti-submarine weapons, nano-technologies,
nano-energetics, and various forms of insider threats alone or
in unanticipated combinations could potentially pose a threat
to the SSBN. In fact, these types of threats already exist over a
decade before the first Columbia-class submarine is expected
to be deployed. The US Navy’s autonomous surface ship Sea
Hunter, for instance, was designed with an ASW mission in mind,
and China is developing underwater acoustic systems that might
be used to coordinate attacks by swarms of cheap autonomous
vehicles.'? See Part Three.

Regardless of its technological or operational origins, a black
swan that undermines the survivability of the SSBN will greatly
undermine support for the SSBN/SLBM system. Survivability is the
strength and the Achilles heel of the SSBN. The extraordinary cost
of this nuclear weapons deployment scheme is only justified on the
basis of survivability, and anything that calls that survivability into
question will undermine support for the SSBN.'® Given the relatively
long lead-time before the deployment of the first Columbia-class
SSBN, there is a chance that some new threat might materialise

before the Columbia-class actually goes to sea, forcing naval
architects and builders to integrate modifications quickly into
existing designs. This sort of development, however, would have
far-reaching consequences because the United States would be
forced to undertake profound operational and materiel responses
across its deterrent force to compensate for the emerging threat
to its primary nuclear second-strike capability.

Conclusion

There is a paradox hovering around any assessment of the future
of the US SSBN fleet. On the one hand, the US political and
strategic commitment to the SSBN is firm and abiding, and the
Navy has a long record of successfully building and maintaining
systems over many decades. It is only a slight exaggeration to
say that after death and taxes, you can assume that there will be
a US SSBN fleet in your future. On the other hand, acceleration
produces profound technological, social, and political changes
at diminishing intervals, placing a premium on rapid innovation,
adaptability, and diversity of systems that can respond to an
increasingly chaotic environment. The SSBN bucks this trend.
It is a big-ticket item that resists modification. It is intended to
last for decades. The SSBN places the US secure second-strike
capability into a few extremely expensive baskets despite the fact
that trends in just about every other industrial and technological
domain favour rapid production of low-cost systems optimised
to exploit short-lived technological advantages. Oddly enough,
those closest to the US SSBN programs do not seem to recognise
that this paradox exists. The failure to recognise and somehow
respond to this longevity-acceleration paradox might, in fact, be the
greatest threat facing the future of the next generation of SSBNs.

" Andrew Futter, Hacking the Bomb: Cyber Threats and Nuclear Weapons (Georgetown University Press, 2018).

2 US Government Accountability Office, National Security: Long-Range Emerging Threats Facing the United States as Identified by Federal Agen-

cies, GAO-19-204SP, (Washington DC, 2018), 4.

3 Tactical boldness, operational dexterity and technological ingenuity have been combined in the past to hold SSBNs at risk. There is no reason
to think that these efforts are not ongoing and pervasive, see Austin Long and Brendan Rittenhouse Green, “Stalking the Secure Second Strike:
Intelligence, Counterforce, and Nuclear Strategy,” Journal of Strategic Studies 38, no. 1-2 (2015): 38-73.
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Chapter 6

The US Sea-Based Nuclear Deterrent in a New Era

Thomas G. Mahnken and Bryan Clark

The US undersea deterrent is the most survivable leg of America’s
nuclear triad of ground, air, and sea-based nuclear capabilities.
American allies France and the United Kingdom also rely on
nuclear-powered ballistic missile submarines (SSBNs) for nuclear
deterrence. The sea-based leg, however, is also the most brit-
tle of the nuclear triad, as losing the ability for an alert SSBN to
launch on order renders all its missiles unusable. With the return
of great power competition between the United States, China,
and Russia, the importance of the undersea deterrent has led
to increased efforts by US adversaries to develop new ways to
find and hold at risk nuclear submarines. US and allied leaders
will need to assess how their own deterrent, and US extended
deterrence, may need to evolve.

Nuclear Deterrence in US Strategy

Although nuclear deterrence forms the bedrock of US defence
strategy, its importance has varied over time. The collapse of the
Soviet Union led some to question the continued utility and purpose
of US nuclear forces. In the post-Soviet era, challenges posed by
regional actors and nuclear proliferation shifted US attention away
from Russia’s nuclear arsenal. Deterrence, although still import-
ant, moved to the margins of US national strategy." Conventional
weapons were sufficient to deter most potential US adversaries
and, as a result, nuclear deterrence seemed to some superfluous.
Ultimately, however, each successive presidential administration
has continued to assert the value of a strong nuclear deterrent
and flexible triad to US national security. The nuclear capabilities
that deterred Soviet aggression have been perceived as equally
valuable in deterring the lesser adversaries and rogue states that
posed many US national security challenges in the post—Cold War
era. Moreover, the re-emergence of great power competition in
recent years has refocused attention on the nuclear arsenal and
prompted renewed discussion about the combination of capa-
bilities, posture, and policy necessary to deter great powers in
an increasingly multipolar world.

Although other nuclear states maintain arsenals primarily to deter
attacks against their homelands, the US nuclear arsenal is also
designed to extend US deterrence and defend US allies in Europe
and Asia from both nuclear and conventional security threats.

"Lawrence Freedman, Deterrence (Cambridge: Polity Press, 2004), 1.

The historic refusal of US presidents to commit to no-first-use of
nuclear weapons stemmed in part from the US reliance on nuclear
forces to counterbalance the Soviet Union’s conventional military
superiority in an attack on Western Europe. The imperative to
reinforce the credibility of US extended deterrence guarantees
profoundly shapes US declaratory posture and force structure, and
it represents a major asymmetry between the US and its nuclear
competitors. If successful deterrence policy is understood as a
function of perceived will and capability, extended deterrence is
particularly sensitive to the will side of the equation. The percep-
tion of US willingness to use potentially devastating capabilities
in response to a non-homeland threat determines the credibility
of the US commitment.?

As a result, alliance politics have been more embedded in US
nuclear decision-making than in that of any other nuclear state,
both during the Cold War and in the current era. Declaratory pol-
icy and the composition and posture of US forces can reinforce
or erode the perceived credibility of the US nuclear guarantee,
as evidenced by increasing European anxiety during the détente
period as leaders wondered if nuclear “sufficiency” would ad-
equately preserve European security amid an ever-expanding
Soviet arsenal. Consequently, the provision of extended deter-
rence requires that the United States maintains a certain level of
transparency about the size, scope, and intended use of the US
nuclear arsenal that is not required of either China or Russia.®
The US government cannot keep its nuclear doctrine and the
contents of its arsenal secret and simultaneously reassure allies
that it is both willing and able to act as their security guarantor.
Consequently, throughout the Cold War, US policy reflected far
less “calculated ambiguity” than that of the Soviet Union.

The tension between US willingness to defend its allies’ territorial
integrity but not necessarily their overseas interests has at times
soured US allies on the extended deterrence arrangement. After
the United States signalled its selective commitment to French
security interests during the 1956 Suez Crisis, the French govern-
ment opted instead to pursue an independent nuclear capability
that would better preserve the country’s defence and its interests.

US nuclear strategy relies on extended deterrence guarantees to
deter countries from pursuing indigenous nuclear capabilities, even

2 See Phillip A. Karber and Jerald A. Combs, “The United States, NATO, and the Soviet Threat to Western Europe: Military Estimates and Policy
Options, 1945-1963,” Diplomatic History 22, no. 3 (Summer 1998): 399-429; Albert Wohlstetter, “Nuclear Sharing: NATO and the N+1 Country,”
Foreign Affairs 39, no. 3 (April 1961), 355-387; and David N. Schwartz, NATO'’s Nuclear Dilemmas (Washington DC: The Brookings Institution,

1983), 136-192.

3 Timothy W. Crawford, “The Endurance of Extended Deterrence: Continuity, Change, and Complexity in Theory and Policy,” in Complex Deter-
rence: Strategy in the Global Age, ed. T.V. Paul, Patrick M. Morgan and James J. Wirtz (Chicago: University of Chicago Press, 2009), 277.
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in the case of US allies like Germany, Taiwan, and South Korea.*
The imperative to prevent proliferation was great enough that the
United States pursued Soviet cooperation to establish both the
1963 Partial Test Ban Treaty and the 1968 Nuclear Non-Prolifer-
ation Treaty, which constrained the acquisition of nuclear forces
by US and Soviet allies alike.® In addition to improved global se-
curity and crisis stability, non-proliferation also encouraged the
convergence of US and allied security concerns and dissuaded
US allies from pursuing actions contrary to US interests.

Role of the US Nuclear Deterrent

The Trump administration’s Nuclear Posture Review (NPR), re-
leased in early 2018, takes a mainstream position on the role
and use of nuclear weapons as part of the US national strategy,
and its continuities outweigh its changes to US strategic direc-
tion and policy.® It also reflects a return to a traditional bipartisan
consensus on the value of the US nuclear arsenal by removing
objectives for the eventual elimination of both US and global nu-
clear weapons. As all post-Cold War presidencies have done, the
2018 NPR emphasises the enduring value of a flexible and capa-
ble nuclear triad. The document affirms prior declaratory policy
reserving the right of the United States to use nuclear weapons
to deter both nuclear and “non-nuclear strategic attacks.” It also
implicitly suggests that an extreme cyber-attack, in addition to
other non-nuclear weapons of mass destruction threats, could
warrant a nuclear response.’

The NPR does not explicitly name either Russia or China as an
adversary; however, it frames US deterrence challenges in the
context of renewed great power competition and the specific
challenges posed by Russian and Chinese national strategies.
In an effort to address Russia’s potential use of non-strategic
nuclear weapons to “escalate and win” a heretofore conventional
conflict, the 2018 NPR advocates development of a new low-yield
submarine-launched ballistic missile (SLBM) warhead and the
deployment of (nuclear) sea-launched cruise missiles (SLCMs).
The intent of the former is to provide lower-yield options for US
escalation that Russian leadership would perceive as more cred-
ible than strategic weapons due to the comparatively minimised
destructive impact of a low-yield SLBM. The renewed deployment
of nuclear SLCMs, which were retired in 2010 by the Obama
administration, aboard US nuclear attack submarines in the Pa-
cific, would enhance extended deterrence in Asia by returning
a routine US nuclear presence to the region as a signal of the

US government’s commitment to its Asian security guarantees.®
The 2018 NPR argues that SLCMs could also incentivise Russian
cooperation on non-strategic nuclear weapons reduction initia-
tives and establish a specific negative consequence for Russia’s
persistent violations of the Intermediate-Range Nuclear Forces
(INF) Treaty. Given the subsequent US withdrawal from the INF
Treaty, it remains to be seen whether the United States will view
the nuclear SLCM as a bargaining chip.

Future of the Undersea Deterrent

The US military deploys its nuclear weapons in SLBMs, land-
based intercontinental ballistic missiles (ICBMs), air-delivered
gravity bombs and cruise missiles, and (prospectively once again)
SLCMs. This triad of capabilities is intended to serve different
functions and increase the resilience of the US nuclear deterrent.
Aircraft allow the use of smaller nuclear weapons and provide the
ability to signal intent and control escalation. SSBNs and SLBMs
provide a survivable second-strike option to deter a first strike
against land and air-delivered nuclear systems. Although land-
based ICBMs are in known locations and vulnerable, eliminating
them would require a large-scale attack against the US homeland
that would be beyond the capability of smaller nuclear powers.

The undersea leg of the US nuclear triad is the most survivable;
however, it is also the most brittle. If an SSBN is prevented from
launching its missiles, communicating with commanders ashore,
or is destroyed, all of its SLBMs become unavailable at once. If
only one SSBN is on alert patrol, this could eliminate an entire leg
of the triad. In contrast, eliminating the land and air-based legs of
the triad would require a large-scale attack to destroy weapons
or command and control (C2) systems in detail. With the planned
US fleet of twelve new Columbia-class SSBNs by the 2030s, only
one would likely be on alert patrol at a time in Atlantic and Pacific
Oceans, and between one and two at sea as a backup. This brit-
tleness of the undersea deterrent and its role as the survivable
US second-strike option incentivises adversaries to develop ways
to hold it at risk or suppress its effective operation. These efforts
could result in disruptive shifts or discontinuities in the deter-
rence and escalation dynamics between the United States and
its great power competitors. For example, if US leaders perceive
the undersea deterrent as vulnerable, they may be more likely
to launch a first strike using air or land-based nuclear weapons
before an adversary could destroy them with their own first strike.

4See F.C. Ikle et al., “The Diffusion of Nuclear Weapons to Additional Countries: The ‘Nth Country’ Problem,” RAND Research memorandum,
February 15, 1960, https://www.rand.org/content/dam/rand/pubs/research_memoranda/2018/RM2484.pdf; Robert McNamara to President John
F. Kennedy, “The Diffusion of Nuclear Weapons With and Without a Test Ban Agreement,” February 12, 1963, https://fas.org/man/eprint/dod1963.
pdf; and Francis J. Gavin, “Strategies of Inhibition: US Grand Strategy, the Nuclear Revolution, and Nonproliferation,” International Security 40, no.

1 (Summer 2015): 9-46.

5 Gavin, “Strategies of Inhibition,” 17.

6 John R. Harvey, Franklin C. Miller, Keith B. Payne, and Bradley H. Roberts, “Continuity and Change in U.S. Nuclear Policy,” Real Clear Defense,
February 7, 2018, https://www.realcleardefense.com/articles/2018/02/07/continuity_and_change_in_us_nuclear_policy_113025.html.

7 US Department of Defense, Nuclear Posture Review Report (Washington DC: Department of Defense, February 2018), vii.

8 Harvey, Miller, Payne and Roberts, “Continuity and Change in U.S. Nuclear Policy.”
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The US is recapitalising its undersea deterrent by replacing its
fleet of fourteen ageing Ohio-class SSBNs with twelve Colum-
bia-class SSBNs in cooperation with the UK Successor-class
SSBN program. The two countries’ SSBNs will use a common
missile compartment, similar fire control systems, and the same
Trident Il SLBM. If any of these components experience delays or
technical failures, both programs will incur the associated risks.
For example, flaws found in common missile compartment welds
during 2019 have already created delays, although the US Navy
argues it can stay on schedule to begin its Columbia-class con-
struction in 2021 with the goal of going on its first patrol in 2031.°

The projected Columbia-class cost of US$6-7 billion per boat is
more than twice that of the Ohio-class SSBN, when adjusted for
inflation.™ It is also about one third to one quarter of the US Na-
vy’s annual shipbuilding budget, and will constrain the ability of
the Navy to reach its goal of 355 ships.! To increase the funding
available for other programs and constrain defence spending,
leaders in the US Congress argue the US military should reconsid-
er its plans for recapitalising the US nuclear deterrent, including
reducing the number of SSBNs. Further reductions in the SSBN
fleet, however, would lower the number of backup submarines at
sea, increase the brittleness of the force, and further incentivise
adversaries to develop new anti-submarine warfare (ASW) ca-
pabilities that could hold SSBNs at risk.

Most submarine designs, including that of the Ohio-class, are opti-
mised for acoustic quieting to reduce their vulnerability to passive
sonar, the predominant type of ASW sensor. The Columbia-class
SSBNs will continue this focus, and will incorporate electric pro-
pulsion at great expense to further reduce its signature. New
ASW technologies, however, are reducing their reliance on noise
generated by a target submarine. Low-frequency active sonars,
such as those carried by many North Atlantic Treaty Organiza-
tion (NATO) navies and the US Littoral Combat Ships (LCS), are
improving their range and accuracy and could be employed by
unmanned surface vehicles (USVs) as part of a large-scale ASW
operation. Several navies, including those of Russia and China,
are experimenting with detection of submarine wakes. Large
networks of civilian government, military, and research institution

sonar sensors deployed in littoral areas can enable passive de-
tection of SSBNs, or their location to be inferred by the reaction
of nearby marine life.?

An SSBN detection does not need to result in a successful attack
for the submarine to be neutralised. The inherent limitations of
submarines — lack of self-defence and slow speed — require a
submarine to evade even ineffective attacks, and if the SSBN con-
tinues to be prosecuted it may be unable to establish conditions
for launch, which normally require slow speed and shallow depth.
An adversary could exploit these limitations by using a network of
active sonars and simple, inexpensive torpedoes or depth bombs
to find and suppress possible SSBNs over an area of hundreds
of square miles. The range of the Trident SLBM enables SSBN
patrol areas to cover thousands of square miles, but they would
still be vulnerable to detection when they leave and return to
their home bases in Kings Bay, Georgia, or Bangor, Washington.

New ASW threats would have a greater impact on the United
Kingdom and France, which only have an undersea nuclear de-
terrent. They would likely increase their reliance on US extended
deterrence, which would compound the risk created by new
threats to SSBNs. These risks are mitigated by the US nuclear
triad, which the US government is recapitalising at a cost of more
than US$300 billion during the next two decades.'® The cost of
sustaining a nuclear triad is a concern for US leaders, but the risks
created by moving to a dyad or a single undersea leg would be
borne not only by the United States. Allies such as the Republic
of Korea, Japan, and Australia that depend on US security as-
surances would be affected as well. These Indo-Pacific nations
can be threatened by a larger number and variety of Chinese and
North Korean nuclear weapons compared to the United States,
increasing their reliance on US extended deterrence. As a result,
future vulnerabilities to SSBNs that could arise with the rapidly
improving Chinese Navy may convey more risk to allies than to
the United States.™

9Ben Werner, “‘Substantial’ Columbia-class Missile Tube Weld Fix Will Cost $27 Million, Take a Year,” USNI News, November 7, 2018. https://
news.usni.org/2018/11/07/columbia-class-missile-tube-weld-issues-to-cost-27-million-take-year-to-fix.

0 US Congressional Research Service, Navy Columbia (SSBN-826) Class Ballistic Missile Submarine Program: Background and Issues for Con-
gress (Washington DC, 2019), 10, https://fas.org/sgp/crs/weapons/R41129.pdf.

" Office of the Chief of Naval Operations Deputy Chief of Naval Operations (Warfare System Requirements — OPNAV N9), Report to Congress on
the Annual Long-Range Plan for Construction of Naval Vessels for Fiscal Year 2020 (Washington DC, 2019), https://assets.documentcloud.org/

documents/5777236/PB20-30-Year-Shipbuilding-Plan-Final.pdf.

2 Kyle Mizokami, “DARPA Wants to Turn Sea Life into a Giant Submarine Detection Network,” Popular Mechanics, March 5, 2019, https://www.
popularmechanics.com/military/research/a26670455/darpa-wants-to-turn-sealife-into-a-giant-submarine-detection-network/.

8 Todd Harrison and Evan Braden Montgomery, The Cost of U.S. Nuclear Forces: From BCA to Bow Wave and Beyond (Washington DC: CSBA,
2015), https://csbaonline.org/research/publications/the-cost-of-u-s-nuclear-forces-from-bca-to-bow-wave-and-beyond.

4 US Department of Defense, Annual Report to Congress: Military and Security Developments Involving the People’s Republic of China 2019
(Washington DC, 2019), 64, https://media.defense.gov/2019/May/02/2002127082/-1/-1/1/2019_china_military_power_report.pdf.
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Chapter 7

The Role of Nuclear Weapons in

China’s National Defence

Fiona S. Cunningham

Nuclear weapons play an important but limited role in China’s na-
tional defence. China has restricted the role of nuclear weapons
to countering other states’ attempts to coerce it with threats to use
nuclear weapons, and retaliating in the event that an adversary
conducts a nuclear attack against China. It does not plan to use,
or threaten to use, nuclear weapons first to gain a military or coer-
cive advantage over an adversary in a conventional conflict. The
limited role that nuclear weapons play in China’s national defence
is reflected in its operational doctrine for its nuclear weapons and
small but survivable nuclear force structure.

China’s capability to retaliate using nuclear weapons depends
primarily on its land-based strategic missile force, although it has
been developing its nuclear-powered ballistic missile submarine
(SSBN) capability since 1958. In recent years, Chinese strategists
have emphasised the role of its sea-based deterrent as a hedge
against US missile defence developments. In the absence of major
technological changes that reduce the effectiveness of China’s
land-based missile force, however, Beijing is likely to continue
to rely primarily on the land-based leg of its nuclear deterrent.
Unfavourable maritime geography, a lack of allies, and strong
US anti-submarine warfare (ASW) capabilities pose important
obstacles to the effectiveness of China’s sea-based deterrent.
Further, developing operational doctrine for SSBNs could chal-
lenge some of China’s command and control arrangements and
warhead handling practices that have reassured other countries
of its nuclear restraint.

China’s Nuclear Policy and Doctrine

China’s nuclear no-first-use policy, adopted in 1964, has guided
the development of its nuclear force structure and operational doc-
trine throughout the Cold War until today. While Chinese leaders

and strategists have debated changes to that no-first-use policy
at various points throughout the past five decades,' there is no
sign that China plans to abandon it any time soon. The policy
was most recently reaffirmed at the official level in China’s 2019
Defence White Paper.?

China’s no-first-use policy sets the requirements for the opera-
tional doctrine of China’s nuclear forces, which is implemented
by the People’s Liberation Army (PLA). PLA publications outlining
campaigns for China’s missile force only describe one type of
campaign for using nuclear weapons, to retaliate for an adversary’s
nuclear attack, regardless of whether they were published in 1987
or 2017. The PLA Rocket Force, formerly the Second Atrtillery,
describes two key principles for China’s nuclear counter-strike
campaign. The first is the “close protection” (yanmi fanghu) of
nuclear weapons and their delivery systems to ensure the force
can survive an adversary’s attempt at a disarming first strike.® The
second is to conduct “key point counter-strikes” (zhongdian fanji)
to ensure that a retaliatory nuclear strike inflicts unacceptable
damage on an adversary through striking strategic targets. No
influential PLA text discusses the first use of nuclear weapons for
warning shots, to destroy military targets to achieve operational
goals in a military campaign, or to “escalate to de-escalate” a
conventional conflict. By contrast, credible sources do describe
a first use role for China’s conventional missile force to gain co-
ercive and military advantages in conventional conflicts.*

China’s nuclear force structure is optimised to ride out an adver-
sary’s nuclear strike and then retaliate against an adversary’s
strategic targets. The guiding principle for China’s nuclear arsenal
development is a “lean and effective” (jinggan youxiao) force,?
which is reflected in its small arsenal of roughly 290 nuclear
warheads,® compared to the 3,800 nuclear warheads stockpiled

" Alast