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Project Atom 2023: First
Principles for Deterring
Two Peer Competitors

By Heather Williams, Kelsey Hartigan, and Lachlan MacKenzie

ow can the United States deter two peer competitors? Russia’s illegal invasion of Ukraine has

demonstrated Putin’s willingness to rely on nuclear threats to pursue regional ambitions. Conventional

losses in Ukraine may also increase Russian reliance on nuclear weapons in the years to come. China’s
expanding and increasingly diverse nuclear arsenal suggests that it, too, has ambitions that may rely on
nuclear threats. Beijing has proven itself to be a patient but ambitious actor, described as a “pacing” threat in
the 2022 U.S. National Defense Strategy, which will also present challenges for U.S. nuclear strategy and policy
in the coming decade. U.S. political and military leaders need to determine the nation’s strategy to deter and,
if necessary (and possible), defeat two nuclear peers simultaneously or in sequence. In doing so, leadership
must also consider the implications of this strategy for nuclear force posture, nuclear modernization, extended
deterrence and assurance, and arms control and disarmament strategy and commitments.

To assist in addressing these challenges for U.S. strategy, the Project on Nuclear Issues (PONI) invited a group of
experts to develop competing strategies for deterring two peer competitors through 2035. This study revives a
concept and approach that the Center for Strategic and International Studies (CSIS) developed a decade ago to
review U.S. nuclear strategy and posture for 2025 through 2050. This project is predicated on the assumption
that the vision of a world without nuclear weapons is not likely in the near future given the behavior of multiple
potential adversaries. It is unconstrained by current strategy (e.g., sizing the conventional force to fight and win
one major conflict, reducing the role of nuclear weapons in U.S. strategy) and current policy (e.g., the decision
to cancel or not move forward with additional nuclear capabilities) unless explicitly stated otherwise in the
assumptions. However, it is constrained by likely technological trends and industrial constraints on nuclear
modernization. These constraints proved to be important both in assessments of modernization options and
recommendations. Beyond that, authors were asked to provide a brief picture of the world in 2035 regarding
nuclear and strategic issues, to identify any other underlying assumptions of their analysis. The strategies

1 | Williams, Hartigan, and MacKenzie



focused on four specific themes: force posture, modernization, extended deterrence and assurance, and arms

control. The strategies demonstrate surprising agreement on key issues, such as the need to assure allies and

why now is not the time for nuclear reductions. But they also highlight ongoing areas of disagreement about the

nature of the threats from Russia and China, requirements for U.S. nuclear forces, and the role of arms control.

After providing an overview of the competing strategies, this introductory analysis distills 10 “first principles” for

a strategy to deter two peer competitors. These principles capture areas of consensus among the strategies but

also engage with areas of disagreement to identify which strategy options are best suited for the current threat

environment. The introduction ends with a summary of specific recommendations about the way forward for

U.S. decisionmakers.

Competing Strategies for Deterring Two Peer Competitors

The PONI team provided experts with four assumptions and respective guiding questions as an analytical

framework. This report contains five chapters, each of which constitutes a distinct strategy for deterring two

peer competitors. A comparison of the strategies across the analytical framework is provided in Tables 1-4.

Table 1: Comparing Strategies for Deterring Two Peer Competitors—Deterrence

Strategy

Force
Posture/
Deterrence
Strategy

Karako and Soofer

» Nuclear deterrence
theory does not
need to change.

» Focusonthe
operationalization
of deterrence.

+ Develop strategies
to confront
adversaries’
limited nuclear
strike.
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Mastro

+ Maintain current
nuclear posture
to avoid change
in China’s nuclear
posture.

Prioritize
strengthening
conventional forces
rather than nuclear
deterrence.

Avoid integration of
conventional and
nuclear operations
and thereby reduce
the risk of platform
ambiguity.

Miller

» Nochanges
are needed
to traditional
deterrence
policy, but the
United States
must be ready to
deter both peers
simultaneously.

« Operationalize
rhetorical
commitment
to “integrated
deterrence”.

Tomero

The technological
context of deterrence
has changed, and the
risk of miscalculation is
increasing.

The United States
needs a new, more
resilient, creative, and
stabilizing deterrence
strategy earlierina
conflict, before the
threat of nuclear war.

Nuclear deterrence
remains central to
national security, but
deterring Russia and
China does not require
as many nuclear
weapons as would be
needed to meet military
objectives in two large-
scale nuclear wars.

The United States
should not prepare to
fight through two large-
scale nuclear wars.

Wolfsthal

e Investin
conventional
and nonnuclear,
nonconventional
capabilities
(e.g., space,
cyber, artificial
intelligence, and
non-kinetic);
intelligence
to understand
Russian and
Chinese objectives;
and nonnuclear,
nonmilitary
responses to the
two adversaries.

» Reducing the role
of nuclear weapons
carries inherent
risks, but relying
on the fallible
nature of nuclear
deterrence presents
ever-present risks.



Table 2: Comparing Strategies for Deterring Two Peer Competitors—Modernization

Modernization

Karako and Soofer

« Matching
adversaries’
combined
numbers is not
necessary.

» Modestly increase
deployed U.S.
nuclear arsenal
and warhead
uploading.

+ Deploy SLCM-N on
attack submarines
in two theaters.

+ Investin a mobile
ICBM force and
additional NC3
channels, strip
alert for bombers
early in crisis, and
modify procedures
for quicker SSBN
deployment.

Mastro

+ No quantitative
increase in the
U.S. arsenalis
needed to deter
Russia and
China.

» Focuson
modernizing
conventional
forces instead.

Miller

Prioritize and expand

modernization
but do not aim for
numerical parity
with Russia and
China combined.

Increase the level
of U.S. strategic
warheads and loads
on all legs of the
triad.

Restore submarines
and bombers
converted under
New START.

Deploy SLCM-N.

Rejuvenate the
defense-industrial
base.

Increase NNSA
funding and move it
out from under the
DOE umbrella

Tomero

No quantitative
increase in the U.S.
arsenal is needed
to deter Russia and
China.

Innovation is key—
the United States
should modernize
beyond legacy
platforms.

More low-yield
options are unlikely
to further deter
adversaries.

Prioritize survivable
platforms,
including mobile
ICBMs, SSBNs, and
NC3.

Wolfsthal

« Continue

qualitative
investment in

a flexible and
responsive nuclear
infrastructure,

but there must be
a clear military
objective for the
development of
new capabilities.

Consider investing
in fewer but
MIRVed ICBMs,
mobile ICBMs, and
Columbia-class
submarines instead
of replacement of
fixed ICBMs only.

Table 3: Comparing Strategies for Deterring Two Peer Competitors—Extended

Deterrence

Extended
Deterrence
and Assurance

Karako and Soofer

« Expand Allies’
sharein
conventional and
nuclear defense.

« Consider forward
deployment of
SLCM-N, GLCM/
GLBMs in several
regions.

+ Exercise and
prepare for
contingency
operations.

« Field long-range
hypersonic
weapons.

Mastro

+ Deployment
of tactical
weapons will
not effectively
address
assurance
issues.

+ Revisitthe
benefits
and costs of
independent
nuclear
weapons
programsin
Asia.

+ Investin allied
consultations
and joint
defense
planning.
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Miller

Continue
development of
SLCM-N and deploy
on submarinesin
theaters as means of
assurance.

Include Japan and
South Korea in
AUKUS for loose
alliance with
interoperability and
burden sharing.

Field long-range
conventional
hypersonic weapons.

Tomero

« Credible assurance

can best be
achieved through
senior-level
communication,
exercises, and
consultations, not
new capabilities or
new deployments
of capabilities that
are not suited to
temporary forward
deployment.

Prioritize
interoperability
among allies and
take a close look at
over-classification.

Wolfsthal

« Assure allies beyond

the nuclear and
military components
(e.g., through
economic, political,
technical, cultural,
and people-to-
people spheres).

Encourage allies to
take on a greater
share of conventional
defense capabilities.

« Avoid normalization

of reliance on
nuclear weapons,
which could drive
independent allied
nuclear programs.



Table 4: Comparing Strategies for Deterring Two Peer Competitors—Arms Control

Arms Control

Karako and Soofer

» The follow-on to
New START should
raise the warhead
ceiling, allowing
for expansion of
U.S. nuclear forces
but avoiding open-
ended nuclear
competition.

+ Progress toward
disarmament is
doubtful.

« Prioritize arms
control without
treaties or
risk reduction
measures.

Mastro

« Arms control

with China
should not focus
on quantitative
restrictions but
on asymmetric
approaches.

» Engageon

artificial
intelligence in
military force
structures
(formulating
regulations
and safety
mechanisms)
and space.

Miller

« Long-term
quantitative
agreements that
include all nuclear
weapons in great
power arms control
might be feasible.

« Disarmamentis
unrealistic.

 Russia, China, and
the United States
should ban the test
of fractional orbital
ballistic systems
immediately.

« Arms control must
allow the force size
needed to deter
Russia and China.

Tomero

« Expand the scope

of risk reduction
to include cross-
domain arms
control and new
technologies for
verification

Wolfsthal

« Develop and

prioritize arms
control policies that
stigmatize nuclear
acquisition, clearly
determine U.S.
strategic goals, and
include verification
commitments.

Show a willingness
to agree to
constraints on

U.S. and allied
nuclear capabilities
in exchange

for adversary
reductions.

Be prepared
to adjust
modernization
plans.

It is important to acknowledge at the outset that some of the Project Atom experts questioned the premise of

the exercise. Multiple strategies make a case for maintaining the status quo despite the two peer competitor

problem and caution that changes to the nuclear posture or modernization plans could have an escalatory
effect. One expert disagrees that China is a “competitor” and focuses the analysis on why China should not be
treated similarly to Russia. These definitional issues underpin areas where the strategies align and where there
are areas of disagreement.

Important areas of agreement include:

= China and Russia’s nuclear arsenals pose significant challenges for the United States and its allies.

= The United States should not pursue unilateral nuclear reductions at this time.

= The United States does not need to match Russia and China’s combined arsenal numbers.

= The United States needs more flexibility and agility in its arsenal, whether that be with more

advanced conventional capabilities, additional new nuclear delivery platforms, or the ability to adjust

modernization plans.

= U.S. credibility with allies is fragile, and Washington can take steps, such as more consultations and joint

planning, to improve this.

= Prospects for arms control in the near term are bleak, but verifiable arms control that constrains

adversary capabilities, reduces the risk of war, and avoids unnecessary nuclear arms competition remains

in the U.S. national interest. More informal risk reduction options are a better way forward for the time

being.
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While the strategies are largely aligned on these overarching principles, they differ on details of how to
manage complexity and uncertainty in the evolving geopolitical and technological landscapes. Areas of
disagreement include:

= Beijing’s intentions, and how the United States can influence China’s strategic calculus.

= Whether or not the United States should expand and diversify its nuclear arsenal, such as with nuclear-
capable sea-launched cruise missiles (SLCM-Ns) or with a warhead buildup when New START expires.

= The escalatory risks of nuclear weapons, particularly in the face of advanced conventional weapons and
nonnuclear strategic capabilities.

= Reliance on nuclear weapons for extended deterrence and as a tool to strengthen credibility with allies.
= How the United States might incentivize China to join arms control agreements.

The remainder of this section offers a more in-depth analysis of how the competing strategies address
questions of force posture, modernization, extended deterrence, and arms control. The authors were given a
series of assumptions and guiding questions, which are included here for context.

Framing Assumptions

DETERRENCE STRATEGY AND NUCLEAR POSTURE REQUIREMENTS

Assumption #1: The United States will pursue a multi-domain deterrence strategy to deal with complexity and
uncertainty in the current and future threat environment, and nuclear weapons will remain one element of a
broader approach. This raises the following questions with regards to deterring two peer competitors:

What should the United States’ core deterrence objectives be in 2035?

= Does deterring two peer competitors require overhauling current U.S. thinking about deterrence? How, and
in what way?

= How might nuclear force structure requirements change in the future, and what factors should the United
States consider when setting those requirements going forward?

= How should the United States approach integrating nuclear and conventional capabilities, as well as cyber
and space operations, to deter two peer competitors while at the same time managing escalation dynamics?

Force posture refers to day-to-day and readiness status and the deployment location of various elements of the
force; force structure refers to the kinds of nuclear forces to field.

In any future strategy, establishing who and what specifically the United States and its allies intend to deter is
critical. The strategies agree that deterring nuclear use by U.S. adversaries should continue to be an enduring
objective, as well as that Russia and China pose the most significant deterrence challenges, with North Korea
posing a lesser threat. But these strategies do not simply approach the issue with a blank slate. The challenge
of deterring two nuclear peers may be less about overhauling U.S. nuclear strategy and current thinking

about deterrence and more about what capabilities and approaches are required to achieve the United States’
broader, long-standing objectives. Each of the strategies make clear that deterring nuclear use must be part
and parcel of a broader deterrence strategy that seeks to deter aggression below the nuclear threshold—a goal
consistent with the current U.S. strategy of deterring both aggression and strategic attacks on the United States
and its allies and partners.
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Much of the analysis and many of the recommendations in this report deal primarily with two separate but
related deterrence challenges. The first is deterring limited nuclear use, a particularly pronounced challenge
considering the prospects for a regional conflict to escalate beyond the conventional level and the fact that
limited nuclear use is perhaps the most likely pathway to large-scale escalation. The strategies differ on the
question of what will deter Russia or China from escalating to limited nuclear use in a regional conflict and
what options a president might want available if deterrence fails. Miller as well as Karako and Soofer weigh
different options for augmenting existing low-yield capabilities and conclude that the United States should
move forward with the SLCM-N to increase the availability of credible response options. Tomero, Mastro,
and Wolfsthal reject this notion. Wolfsthal argues there is no need to change U.S. force posture and what he
identifies as the “five current modes of nuclear employment.” Tomero argues instead that deterring limited
nuclear war “requires credible signaling that an adversary will not gain any military or political advantage
from using nuclear weapons,” and that “adding ever more low-yield nuclear weapons cannot substitute for
credible threats clearly communicated.” Alternatives for signaling threat credibility are relatively under-
explored in some of the papers, however. Supporters of SLCM-N argue that signaling to adversaries that they
cannot gain an advantage may be difficult or impossible with non-nuclear capabilities, whereas appropriate
nuclear capabilities have a unique ability to signal resolve to adversaries and allies alike.

The second deterrence challenge is deterring collusion and opportunistic aggression, or the notion that Russia
and China (or a regional actor) could conduct simultaneous or sequential attacks that would force the United
States to deter and possibly wage large-scale conflicts in two theaters against two nuclear peers. The strategies
make slightly different assumptions about what “opportunistic aggression” or simultaneous conflicts might
entail. Soofer and Karako argue that the need to deter a simultaneous conflict with Russia and China places
“an increasing burden on the role of nuclear weapons to deter conventional aggression.” Mastro, on the other
hand, argues that “nuclear weapons do not deter admittedly problematic conventional activities,” and that
“the United States should avoid this pathway for the sake of assuring allies because it could encourage China to
then threaten nuclear use in response to U.S. conventional activity, which would seriously complicate defense
planning.” And Miller stresses the importance of simultaneous deterrence because of the risk of collusion.

MODERNIZATION

Assumption #2: The United States will continue to strategically compete with adversaries by modernizing U.S.
nuclear forces and developing emerging technologies. This raises the following questions in regard to two peer
competitors:

= Are current modernization plans and the nuclear triad fit for the purpose of deterring two peer
competitors?

= If deterring two peer adversaries requires adjustments to current modernization plans, what changes
might be required, what limitations exist, and how could the United States manage the risks of a future
arms race?

= Will the development of artificial intelligence (AI) and other advanced technologies by the United States
and its adversaries confer greater benefits to U.S. deterrence efforts?

The United States is currently in the midst of a massive effort to modernize every element of its nuclear
forces. The strategies differ on what changes can and should be made to the current program of record, but
they largely agree on the importance of building a more responsive nuclear infrastructure and prioritizing
investments in nuclear command and control upgrades. Mastro takes a wide look at the trade-offs between
nuclear force modernization and conventional force posture investments and concludes that “in instances
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in which nuclear modernization may come at the expense of conventional force development, conventional
force development should have priority.” Miller, on the other hand, argues that the “current U.S. nuclear
modernization plan itself is necessary but not sufficient.” He explains, “simple logic and arithmetic suggest
that the force level enshrined in the New START treaty in the 2010s and designed for a world far different from
today’s is insufficient for 2023—let alone for later in this decade and on into the 2030s.” Given the long lead
times and industrial capacity constraints that currently exist, Miller as well as Soofer and Karako make the
case for uploading additional warheads on existing platforms, or at least ensuring that U.S. forces can do so if
and when necessary.

Tomero, on the other hand, does not support an increase to the current U.S. stockpile but leaves open the
possibility of changes to the current modernization program, arguing that the United States should “prioritize
survivable platforms and architectures to provide stability and resilience” and “think more creatively about
basing modes and concepts of operation.” Wolfsthal agrees with Tomero that the current program of record is
“more than adequate” but highlights the importance of investment in nuclear command and control and early
warning capabilities. How many and what kinds of nuclear weapons the United States needs to support its
strategy is a matter of significant debate in this series, and one that comes down to, in part, how the strategies
consider the trade-offs between nuclear modernization and investments in conventional capabilities and
forces. These debates fundamentally revolve around the question of the role of nuclear weapons in different
strategies and what forces will be required to enable those strategies.

Extended Deterrence and Assurance

Assumption #3: The United States will continue to provide extended deterrence and assurance guarantees to
allies in Europe and Asia. This raises the following questions:

= How can the United States assure a diverse group of allies against two peer competitors and other regional
threats, and how might allies contribute more to their own security?

= What synchronization challenges with allies should the United States expect to face in the future? How can
the United States best prepare to overcome these challenges?

= How might divergent threat perceptions among allies affect the future of U.S. extended deterrence and
perceptions of U.S. credibility?

All strategies recognized the need for the United States to strengthen its credibility with allies. The majority
of strategies recognized that nuclear risks will be highest in regional conflicts, likely involving U.S. allies.
Extended deterrence and assurance, therefore, will be essential for a U.S. strategy in deterring two peer
competitors, but it will also be challenging. As such, the United States needs to take steps to strengthen
credibility with allies. All strategies spoke to this point, with varying recommendations for how to do so.
Tomero focuses on more non-nuclear interoperability, Karako and Soofer recommend more consultations,
and Mastro also suggests more consultations along with joint planning. Miller offers the most ambitious
strategy for assurance, identifies why new capabilities, such as SLCM-N, serve important extended deterrence
and assurance functions, and recommends integrating Japan and South Korea into AUKUS.

The strategies differ, however, in the escalatory risks of these assurance strategies, with Mastro particularly
cautioning against increased reliance on nuclear weapons because of how this could be perceived in Beijing.
Namely, Beijing could see an increased U.S. reliance on nuclear weapons, a nuclear buildup, or any change
in U.S. nuclear posture for the purposes of extended deterrence and assurance as a sign of the United States’
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desire to gain supremacy over China in a future conflict, prompting an arms race in the region. Similarly,
Wolfsthal warns that “being willing to resort to early and first use may have negative implications for crisis
stability and arms racing.” Tomero and others consider nonnuclear options for assurance that may strike a
delicate balance of strengthening extended deterrence and credibility with allies while avoiding an action-
reaction cycle with China or Russia. But shifting away from nuclear weapons in signaling credibility and
commitment could be risky in the security environment of the next decade.

The strategies briefly touch on an important question as to whether or not U.S. allies should pursue
independent nuclear programs. Mastro urges restraint on the part of the United States in supporting allies’
proliferation interests because of the potential risk that “this could undermine the global nonproliferation
regime and increase the likelihood of nuclear use due to accident.” Conversely, Karako and Soofer suggest

that over the long term it may become necessary to revisit the question of nuclear nonproliferation, and they
consider the potential risks and benefits for Japan, for example, pursuing an independent nuclear program. To
be clear, Karako and Soofer do not go so far as recommending this as a policy option, but they point to it as an
important consideration as the United States develops a strategy for deterring two peer competitors.

ARMS CONTROL

Assumption #4: The United States will continue to be obligated to comply with the Non-Proliferation Treaty
(NPT) and will continue to pursue a dual-track approach of arms control and deterrence. It will complete
implementation of New START in 2026, but whether or not there is a follow-on arms control effort is
undecided and up to the discretion of the authors. This raises the following questions:

= How can the United States continue to pursue progress toward arms control and disarmament while
deterring two peer competitors?

= What are the risks to U.S. interests if arms control efforts stall? How can the United States mitigate those
risks?

= Can the United States consider making meaningful progress toward Article VI commitments when Russia
does not seem to be committed to making reciprocal moves and China has shown no willingness to limit
its nuclear growth and modernization efforts?

One area of consistency across the strategies is support for arms control efforts, albeit in different forms.
Mastro, for example, outlines options for engaging China on arms control for emerging technologies,

which aligns with Tomero’s focus on the potentially escalatory nature of many of these capabilities. Miller
recommends that the three competitors immediately pursue a test ban on fractional orbital bombardment
systems (FOBS). Wolfsthal outlines priorities for modernization that will lay the groundwork for future arms
control, such as increasing predictability and decisionmaking time, but stresses that the United States should
not “pursue modernization to enhance arms control prospects.”

While all strategies recognize the intersection of arms control and deterrence, there is disagreement in how
they should operate in relationship to one another. Miller and Karako and Soofer emphasize that deterrence,
to include force posture and modernization plans, should be the priority and precede any decisions about
arms control. Conversely, Wolfsthal recommends that the United States “seek concepts that make nuclear
weapon use less likely and less acceptable.” While these would seemingly be obvious priorities, they may be
at odds with a deterrence strategy that will rely on moving deterrence “to the left,” deterring opportunistic
aggression, and strengthening U.S. credibility among allies.
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By raising the question about the long-term desirability of nonproliferation, as discussed above, Karako and
Soofer also challenge the assumption that implementing the disarmament envisioned by the NPT is in the
United States’ long-term interests. For Wolfsthal in particular, remaining committed to reducing reliance on
nuclear weapons and disarmament over the long term should be a priority. Undermining the NPT either by
supporting proliferation or failing to commit to continued implementation of Article VI could have wider
repercussions for the nuclear order.

First Principles for Deterring Two Peer Competitors

Plans and requirements for U.S. force posture, modernization, extended deterrence, and arms control will

all fundamentally depend on the overarching U.S. deterrence strategy. The competing strategies—including
their areas of agreement and disagreement—help to tease out certain fundamentals that should guide such a
deterrence strategy. Based on these arguments, this report identifies 10 “first principles” to inform strategy
and policymaking across the U.S. government. These principles are not agreed to by all the authors but are the
analysis of the PONI research team based on reviewing the competing strategies.

= Principle 1: The fundamentals of how deterrence works have not changed. U.S. decisionmakers should
be specific about who and what they are attempting to deter. Deterrence continues to rely on capability,
credibility, and communication. It requires convincing an adversary’s leadership that they cannot achieve
their objectives through aggression or escalation and that they will incur costs that far exceed any gains
they hope to achieve. This requires, in part, identifying and holding at risk what an adversary values
most, being able to deliver on that threat, and being able to impose unacceptable costs. The impending
two-peer threat environment is unprecedented and requires tailoring deterrence to two different
competitors, separately and in combination. Specifically, it requires a strategy that identifies who the
United States is trying to deter, what it is trying to deter, and under what conditions. Extended deterrence
fundamentals are also the same as they have always been, but they require tailoring to multiple allies with
diverse requirements and concerns.

= Principle 2: The United States does not need to match Russia and China’s combined arsenal size,
but it does need to evaluate U.S. force requirements in order to compete with Russia and China to
strengthen strategic stability, maintain a credible deterrent, reassure allies, and achieve U.S. objectives if
deterrence fails. This competition will likely require some nuclear buildup, particularly for more flexible
systems; however, it can also entail nonnuclear capabilities and finding new applications of emerging
technologies that enhance deterrence. Any nuclear buildup should take into account the potential risks of
misperception and escalation by Beijing and Moscow.

= Principle 3: The United States should not make any unilateral reductions to its nuclear arsenal or cut
back on the current program of record. Doing so would limit options for a U.S. president in future crisis
scenarios. It could undermine the fundamentals of deterrence—the ability to deliver upon a threat in
a way that is credible. Additionally, any unilateral reductions at this time would further weaken the
United States’ credibility with allies and the credibility of threats to adversaries. This includes any
unilateral reductions in the North Atlantic Treaty Organization’s (NATO) nuclear mission or by other
NATO nuclear actors.

= Principle 4: Flexibility should be a priority in both force posture and force structure. The president
should have more options, nuclear and non-nuclear, in the event of a catastrophic threat to the United
States or its allies. More flexibility will also strengthen credibility. In terms of force posture, this might
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require more ambiguity in the United States’ declaratory policy and removing mention of plans to

work toward a “sole purpose” doctrine. And in terms of force structure, this means reconsidering
supplemental nuclear delivery platforms that are survivable, rapidly available in theater, and credible,
such as SLCM-N, along with more advanced conventional options that can deliver deep precision strikes
and hit hard and deeply buried targets. Overall, the nuclear enterprise will need to become more agile to
respond to these changes.

= Principle 5: Emerging technologies are an essential domain of competition. Many of these technologies
risk giving an adversary an asymmetric strategic advantage, undermining strategic stability, and
increasing nuclear risks. At a minimum, the United States should commit—unilaterally or multilaterally,
such as through the P5 process—to keeping a human in the loop in nuclear decisionmaking. The United
States should compete in emerging technologies, to include Al and hypersonics, both to avoid strategic
surprise and to provide the president with more response options, including non-kinetic ones. Any
strategy for deterring peer competitors should capitalize on the potential advantages of emerging
technologies but also balance these developments with efforts to avoid their potentially destabilizing
effects, such as by including them in a future strategic stability dialogue with Beijing.

= Principle 6: U.S. strategy should give more attention to preventing and managing escalation at the
regional level. Deterrence strategy should focus on deterring regional coercion and aggression, to include
opportunistic aggression, re-establishing deterrence in the event of escalation, and signaling resolve to
defend allies. At the same time, the United States will need to ensure a capability to deter and defend
against attacks on the homeland and ensure the survivability of the U.S. arsenal. This will require a more
diverse deterrence tool kit, to include nonnuclear strategic capabilities.

= Principle 7: Allies are a force-multiplier. Strengthening U.S. credibility with allies should be a priority.
Assuring allies may require even more effort than deterring adversaries. Potential tools for doing so
include additional capabilities, such as SLCM-N and rapid deployment of the nuclear-capable F-35, as the
best way to strengthen credibility with allies. Washington can also improve nonnuclear interoperability
with allies and address long-standing classification and export control challenges that impede its ability
to share technologies and information with its closest allies. Other means of doing so include sustained
investment in the nuclear enterprise, to include the National Nuclear Security Administration and the
National Laboratories, more frequent and in-depth planning, consultations and exercises, and additional
high-level standing dialogues.

= Principle 8: Arms control and risk reduction initiatives can provide tools for escalation management and
work hand-in-hand with deterrence. As deterrence becomes more integrated, so must arms control. Some
specific arms control and risk reduction proposals to be considered include a multilateral FOBS test ban,
joint P5 statements on a “human in the loop,” investment in new verification tools, cross-generational
arms control knowledge transfer, and remaining open to dialogue with Beijing. Any future arms control
with Russia will likely depend on the outcome of the war in Ukraine and on how China’s rapid nuclear
force expansion affects U.S. nuclear force requirements.

= Principle 9: Now is not the time to reduce reliance on nuclear weapons in U.S. national security
strategy. Reducing reliance on nuclear weapons and making more progress toward “general and
complete disarmament,” as outlined in NPT Article VI, should remain a goal for long-term policy both
for nonproliferation purposes and to uphold the rules-based international order. On the one hand,
continuing to express this objective demonstrates U.S. commitment to the NPT and to upholding the
nuclear order. Additionally, these signals are important for some allies with strong disarmament legacies
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and movements. On the other hand, in the current climate, such statements risk setting unrealistic
expectations and undermining U.S. deterrence and assurance priorities. The United States can find other
avenues for demonstrating commitment to Article VI, such as leading in the P5 process, combatting
Russian and Chinese disinformation that threatens to undermine the NPT, and offering new arms control
and risk reduction initiatives that will help avoid arms racing and nuclear use, the most fundamental
shared objective among deterrence supporters and skeptics alike.

= Principle 10: The United States should be a leader in the global nuclear order. This should include at least
three main components. First and foremost, the United States should strengthen existing institutions,
particularly the NPT. More states with nuclear weapons mean more nuclear risks. The nonproliferation
regime still serves U.S. interests. It should discourage allies’ proliferation, which may require additional
signals and capabilities as a demonstration of the United States’ commitment to their security. Second,
the United States should prioritize more informal approaches to arms control and risk reduction
measures. And finally, the United States can lay important groundwork now by investing in people,
not just capabilities. The complexity of the security environment requires developing different kinds
of analysts and leaders who can think holistically about deterrence and managing competition across
both the nuclear and conventional realms. Developing a clear strategy, tailoring deterrence to specific
adversaries, assuring allies, and making difficult decisions about how to plan, invest in, and employ
U.S. forces are fundamentally human tasks that require investing in people—not just things. This means
focusing on education, cognitive understanding and decisionmaking, and communication skills.

Conclusion

The overarching finding of these strategies is that the United States needs increased flexibility. A flexible
strategy will require focusing on investing in the nuclear enterprise so that it can become more agile and

can respond to leadership demand signals and further changes in the threat environment. The United States
should also immediately focus on strengthening its credibility with allies through consultations. It can lead on
arms control and risk reduction by exploring multilateral opportunities, though these are likely to be informal
and allow for flexibility in adapting to the new security environment. Over the medium and long term, that
might require developing new conventional capabilities or new delivery platforms and building up the arsenal,
which would require making decisions now about force structure and acquisition. Many of the necessary
capabilities for deterring two peer competitors will have long lead times, and part of a flexible deterrence
strategy requires flexibility in the nuclear enterprise that does not currently exist.

There are challenges to these first principles and recommendations. One potential risk is U.S. force posture
and modernization decisions being misinterpreted by adversaries as aggression rather than a response to their
actions. Another is further inhibiting prospects for arms control. Over the long term, many of these questions
will depend on the evolution of the security environment; therefore, a flexible strategy is the best option for
the strategic landscape of the next 10 years.
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Project Atom: Defining U.S.
Nuclear Strategy, 2030-
2050

By Rob Soofer and Tom Karako

Introduction

In August 2021, the commander of U.S. Strategic Command, Admiral Charles Richard, issued a public
challenge for fresh thinking about deterrence theory and nuclear strategy:

At STRATCOM, we are re-writing operational deterrence theory and asking the hard questions. This
will take a national and academic undertaking. Only when we gain a fundamental understanding
of how deterrence theory is applicable in today’s strategic environment, can we inform strategy,
create a mutual understanding of that strategy and threat, and then execute plans in support of our
national defense.!

Consistent with Admiral Richard’s charge, Project Atom’s study objective is to determine the “best U.S.
strategy for deterring two peer competitors” and to assist the United States in making “crucial decisions

about its future nuclear strategy and forces.” While the broader question of deterring Russian and Chinese
conventional aggression and adventurism must be foremost in these considerations, the focus of this paper is
on the nuclear concepts, policies, strategies, forces, and posture necessary to deter and prevent nuclear use by
Russia and China—the two nuclear peer (2NP) competitors. How the government addresses the 2NP, or three-
party, problem also has implications for and will be influenced by budget and arms control considerations.

For each of the research questions, this paper first outlines principles of theory and strategy, then applies
these to the new Russian and Chinese strategic contexts.
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Understanding the Problem

It has been the long-standing national security policy of the United States to deter aggression by Russia, China,
and other states posing a threat to U.S. vital interests. As noted in the 2022 U.S. National Defense Strategy, the
United States’ top-level priority is to deter threats against and strategic attacks against the United States and

its allies and partners. With respect to nuclear threats, the strategy and forces necessary to deter Chinese
aggression and nuclear escalation have largely been considered a lesser included case: if the United States
maintains the strength necessary to deter Russia, it can also deter a much smaller Chinese nuclear force. The
expansion of Chinese power in all its dimensions (e.g., economic, conventional, nuclear, cyber, and space)
means that China must be considered a true rival in its own right and no longer a lesser included nuclear case.?

Complicating the strategic problem is the possibility that the United States may find itself in a crisis or conflict
with both Russia and China at the same time—including the scenario of opportunistic aggression. This may be
the result of intentional collusion or alliance between Russia and China, although it is difficult to be predictive
on this score. As noted in the 2022 Nuclear Posture Review: “In a potential conflict with a competitor, the
United States would need to be able to deter opportunistic aggression by another competitor. We will rely

in part on nuclear weapons to help mitigate this risk, recognizing that a near simultaneous conflict with two
nuclear armed states would constitute an extreme circumstance.”

The phrase “extreme circumstance” is noteworthy because it refers back to the long-standing U.S. policy that
the nation would only employ nuclear weapons in extreme circumstances to defend its vital interests. This
phrasing suggests that in a circumstance where U.S. and allied conventional forces may not be adequate to
address a simultaneous conflict with Russia and China, nuclear weapons may come into play. If this were the
case in any particular scenario, then U.S. nuclear forces and strategy would play an important role.

The recognition that China has now amassed significant conventional capabilities makes the challenge more
complex. In the context of renewed long-term strategic competition, the 2018 National Defense Strategy’s
approach to conventional forces and a blunting strategy (i.e., forces in place to resist the initial aggression)
is important to preclude nonnuclear strategic defeat. Strategic deterrence in the 2NP problem is more than
just nuclear deterrence. The problem also includes the need to deter major aggression short of nuclear
employment and to do so under two major nuclear shadows.

The 2022 Nuclear Posture Review (NPR) notes that the United States must “be able to deter both large-scale
and limited nuclear attacks from a range of adversaries” and that “the ability to deter limited nuclear use is
the key to deterring non-nuclear aggression.™ U.S. conventional forces alone are not currently adequate to
address a simultaneous conflict with Russia and China (and possibly on the Korean peninsula), thus placing
an increasing burden on the role of nuclear weapons to deter conventional aggression.® In the face of the
significant Chinese conventional force buildup, this relationship seems unlikely to change in the foreseeable
future. Increased conventional forces and air and missile defenses, however, will be critical to contribute to
raising the threshold at which nuclear employment may be required to blunt non-nuclear aggression.

In summary, potential Russian and Chinese cooperation poses a challenge to U.S. interests in peacetime,
crisis, and war. In peacetime, the United States and its allies must be prepared to respond in a timely manner
to potential future developments in the strategic postures of China and Russia, whether qualitative or
quantitative. The United States must persuade Beijing and Moscow through words and deeds that nuclear
competition is a failing proposition that will provide no strategic advantage. In a time of crisis, the United
States and its allies would have to strengthen deterrence simultaneously in two theaters. This is not a new
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problem for U.S. military strategy, but the 2NP challenge puts a rising premium on the capacity of U.S. allies
and partners to contribute to alliance deterrence postures in new ways.*

In war against one adversary, the United States would have to contemplate the possibility of war with the
other, whether simultaneously or in close succession. This implies the need to be capable of strategic nuclear
attacks against both Russia and China even after either or both engage in a preemptive nuclear attack on U.S.
forces. The United States and its allies would also need to anticipate the consequences of (perhaps limited)
nuclear strikes in one theater on the deterrence and escalation dynamics in the other theater. Would the third
party conclude that the United States still would be willing to run additional risk after suffering nuclear strikes,
or would they conclude instead that the United States would retreat in hope of avoiding further escalation?

Deterrence Theory and Strategy

While the nature of deterrence does not change, its character must adjust for new actors, circumstances,
and weapons. To deter, one must create in the mind of the adversary the fear not to attack—to convince them
that costs will outweigh the benefits and that the use of nuclear weapons is the worst possible choice. The
credibility of nuclear deterrence depends on a combination of resolve and capabilities.

While China’s emergence as a serious nuclear competitor requires that the United States tailor its deterrence
strategies, it is not clear that the central problems of nuclear deterrence have changed. The dilemmas of
extended deterrence—that is, threatening to use nuclear weapons on behalf of distant allies despite one’s
own vulnerability to nuclear retaliation—that existed during the Cold War in the U.S.-Russia context will be
relived, albeit in a three-way contest. This may have implications for force structure but should not affect the
theoretical underpinning and complexity of deterrence.

As during the Cold War, the United States must convince both Chinese and Russian leaders that the costs
and risks of nuclear use will outweigh any benefits—that any nuclear use will make them worse off. This
requires a belief in the credible use of nuclear weapons by the United States in response to the adversary’s
use of nuclear weapons.

Does nuclear deterrence become more complicated in a three-way game? Three is not inherently more
unstable than two, although that appears to be the conventional wisdom in the academic literature. One
recent article compares the 2NP problem to the “three-body” problem in astrophysics, where it is impossible
to predict the motion of three celestial bodies.” Others fear the increasing prospect for misunderstanding or
inadvertent nuclear use resulting from a greater number of nuclear great powers.

It is also possible that a tripolar nuclear context would induce greater caution and stability. For instance, if
Russian and U.S. leaders were to contemplate nuclear use against each other during a conventional conflict,
they must also consider that China may be the unharmed beneficiary from that nuclear exchange—the last
country standing, so to speak.®

What if Russia and China collude to attack the United States simultaneously? Or what if one country takes

the opportunity to challenge U.S. interests in one region while the United States is occupied with the other
adversary? Does this weaken the United States’ ability to deter both at the same time? It is a challenging set

of questions, to be sure, but in theory nuclear deterrence can hold if the United States successfully creates

the necessary fear of nuclear use against both Russia and China under all circumstances. The concern is
whether the United States may be so weakened by the first nuclear attack (or not be able to communicate with
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its nuclear forces) that this lessens the fear in the mind of the second adversary. It also begs the question of
whether a combined nuclear attack would be able to effectively disarm the United States. The solution to these
concerns is one of strategy and forces, not deterrence theory.

This dilemma is related to, but not to be confused with, the traditional “two-war” problem that U.S. presidents
have faced since the end of the Cold War. In 1993, President Bill Clinton adopted a readiness standard to fight a
large offensive ground war in the Persian Gulf and another on the Korean peninsula, while George W. Bush laid
out the requirement to simultaneously fight a war in two critical areas and be expected to win decisively in one
of those conflicts, such as Iraq and Afghanistan. Nuclear deterrence is not a substitute for strong conventional
forces, which are needed to address the two-war problem.

On balance, it is not necessary to reconsider the nuclear deterrence theories developed during the Cold
War to confront this environment. Nevertheless, the United States must ensure that it can operationalize
deterrence through its nuclear strategy and forces. U.S. nuclear strategy must be able to achieve the political
and military objectives established by the president for those forces. More fundamentally, U.S. nuclear
employment must credibly be able to impose costs on the adversary that are out of all proportion to the
assumed benefits of its action. If it can do so, this contributes to deterrence against both adversaries; if it is
unable to do so, the United States must either alter the strategy or provide additional forces to implement
the strategy against two nuclear peers.

The Logic of U.S. Nuclear Strategy

Nuclear strategy is the employment or threatened employment of nuclear weapons to achieve policy-related
or wartime objectives. These objectives could include defense of the United States, an ally, or other vital
interests, or terminating a nuclear exchange as quickly as possible. Political and military objectives could
change during a conflict, and it may be necessary for nuclear strategy to adapt accordingly.

Nuclear strategy is related to nuclear deterrence because if the nuclear strategy is credible, it is more likely to
persuade an adversary that the risks and costs of aggression outweigh any supposed benefits. If the nuclear
strategy or its employment is not credible (either because the United States lacks capabilities or is threatened
with unacceptable retaliation), this diminishes the deterrent effect. As former secretary of defense Robert S.
McNamara said, “One cannot fashion a credible deterrent out of an incredible act.”®

U.S. nuclear strategy rests on the idea that the country’s ability to meet all nuclear provocations—large and
small—can encourage adversaries to rethink their use of nuclear weapons. It is not a strategy of preemption
or disarming first strikes. It does not require superiority or escalation dominance—only that the adversary
likewise does not enjoy these advantages.

It is a strategy of resolve and restraint. U.S. employment of nuclear weapons could seek to restore
deterrence (avert further escalation) after an adversary’s initial limited use of nuclear weapons in a theater
of operations; to cease nuclear escalation at the lowest possible level of violence; or to convince the
adversary that whatever led them to believe that using nuclear weapons would provide them an advantage
was a mistake.

U.S. nuclear strategy deters large-scale nuclear attacks against the homeland by maintaining the capability
to inflict costs unacceptable to an opponent. As such, U.S. nuclear forces would target an adversary’s senior
leadership and political structures, nuclear and theater conventional forces, and war-supporting industry."
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Maintaining the ability to retaliate against large-scale attacks against the United States reinforces the
country’s ability to restore nuclear deterrence at lower levels because the adversary has nothing to gain from
further nuclear escalation to the strategic nuclear level.

In terms of ends, ways, and means:

= The ends of U.S. nuclear strategy are to help deter both large-scale conventional aggression and
nuclear use and, should deterrence fail, restore deterrence with the least amount of nuclear
destruction and on the best possible terms for the United States and its allies.

= The means include a range of nuclear delivery systems with various yields to address a variety of
regional and strategic scenarios. U.S. nuclear strategy calls for forces capable of delivering large-scale
nuclear responses as well as limited and graduated response options.

= The ways include nuclear strikes that limit further attacks on civilians by targeting adversary nuclear
and conventional forces, strikes that hold at risk what the United States assesses that the adversary
values, and, through selective restraint, incentivizes them from engaging in further attacks.

It is difficult to know whether further exchanges could be limited once nuclear use occurs. But it is
prudent to develop strategies for confronting limited nuclear use because the United States’ adversaries
field capabilities to do so. There is always the risk that the adversary will ignore or misinterpret a U.S.
signal of restraint and respond with large-scale attacks, though this would be tantamount to national
suicide because the United States maintains the option for a large-scale nuclear response (an assured
destruction capability).

This inherent uncertainty about what happens after limited nuclear use is one reason it is important to
remember that nuclear forces do not exist in isolation and would not exist in isolation even after their
employment. The dial does not simply switch from “conventional war” to “nuclear war.” Conventional
forces, including long-range strike, continue to be relevant as both deterrents themselves and for damage
limitation purposes. The war could well continue, even if it does not include further nuclear employment.
U.S. Global Strike Command has control of significant nuclear forces, but they also control significant
conventional strike, and there is little reason to suppose that conventional forces would cease even after
limited nuclear use. The goal of stemming further escalation could even be enhanced by the simultaneous
signals of restraint and resolve that would be communicated by returning to conventional strikes.

In addition to conventional strike, another aspect of conventional forces relevant to nuclear posture is air and
missile defenses, which may contribute to the survivability of both nuclear and nonnuclear strategic assets. As
the prospects increase for nonnuclear strategic attack, including through air and missile forces in particular,
those assets that cannot be moved or hidden may require active defense. Such an approach underlies the
Biden administration’s approach, led by U.S. Indo-Pacific Command, to the 360-degree air and missile defense
for Guam. Given its salience for power projection and broad U.S. deterrence and defense goals in the region,
including for bomber forces, a significant attack that negated U.S. ability to project power from Guam would
be a strategic event, irrespective of whether or not nuclear weapons were used. By raising the threshold for

a successful attack on strategic power-projection abilities, air and missile defenses can contribute to crisis
stability and to escalation control.

The risk that a limited nuclear escalation could, however, rise to large-scale nuclear attack adds to the
deterrent effect at the outset. As noted in the 2020 Report to Congress on Nuclear Employment Guidance:
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A tailored and graduated nuclear response does not mean an adversary can confidently predict only
a symmetrical response or that the adversary can define escalation thresholds by the matter of its
initial nuclear use. What an adversary can confidently anticipate is the certainty of an effective U.S.
response to nuclear attack, at any level, and in any context, in ways that will impose greater costs
than any expected or hoped-for gain."

U.S. nuclear strategy seeks to deter adversary nuclear use by convincing them that there is no scenario for
nuclear use to which the United States cannot respond in an unacceptably costly manner to the adversary.
Should nuclear deterrence fail, the U.S. response is intended to demonstrate both resolve and restraint in the
hope of convincing the adversary to abandon further nuclear use.

But will this strategy hold up against two nuclear peers at the same time?

STRESS TESTING THE STRATEGY

How does the logic of U.S. nuclear strategy stand up in a 2NP environment? Here is where the analysis
becomes speculative and where assumptions can make a big difference. For the sake of discussion, the authors
postulate the following to be the case by 2035:

Russia and China deploy a triad of strategic nuclear delivery systems at roughly New START force levels
(1,550 warheads and approximately 700 delivery systems).

Russia and China enjoy significant regional nuclear superiority. Russia retains over 2,000 land, air, and
sea-based “nonstrategic” nuclear weapons. China possesses over 900 nuclear-capable theater-range
missiles.

= All nuclear forces will be on alert during a crisis; all adversaries will maintain the capability to launch
under attack; and mobile land and sea forces will be dispersed, ensuring each country maintains an
assured second-strike capability.

The United States will continue to be vulnerable to the second-strike capabilities of Russia and China and
unable to limit damage to politically acceptable levels through precision non-nuclear strikes, a disarming
preemptive nuclear first-strike, or missile defense. The same is true for Russia and China in relation
to potential strikes from the United States. All three powers, however, have significant air and missile
defenses that could impede the penetration ability of some delivery systems.

= Russian and Chinese doctrines, like that of the United States, allow for limited nuclear use and escalation
management. In other words, escalation to massive strategic nuclear strikes is not an inescapable
conclusion but remains a possibility for which the United States must plan.'

U.S. nuclear strategy for deterring limited or regional nuclear use is predicated on restoring deterrence (i.e.,
preventing further nuclear escalation) at the lowest level possible through flexible, limited, and graduated
response options and by withholding strikes on what the adversary values most, to encourage restraint. The
growth of Russian and Chinese nonstrategic nuclear forces suggest that the deterrent effect of this strategy
may be diminished during a regional conflict.” Russia and China have many more regional nuclear options,
while the options available to the United States are not necessarily prompt, may lack survivability, and may be
exposed to Russian and Chinese air defenses.

This rationale supported the 2018 NPR’s recommendation for the W76-2 low-yield submarine-launched ballistic
missile (SLBM) warhead and the nuclear-capable sea-launched cruise missile (SLCM-N) to strengthen nuclear
strategy and bolster nuclear deterrence at the regional level." The principal advantage of the SLCM-N over
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other theater nuclear options is that it provides a timely response from a platform already located in the
theater rather than from fighter aircraft or long-range bombers generated from the U.S. homeland. Based

at sea on attack submarines, the SLCM-N is inherently more survivable than land-based options and avoids
potential political problems associated with asking host nations to base nuclear forces on their territory.
Placing SLCM-N on attack submarines also complicates the anti-submarine warfare problem for adversaries,
enhancing the overall survivability of the sea-based leg of the nuclear triad.

Assuming the United States continues to deploy the W76-2 and by 2030 deploys SCLM-N to bolster regional
deterrence options, then the current U.S. nuclear strategy, forces, and force posture could be sufficient

to enable U.S. nuclear strategy against both China and Russia at the theater level. Additionally, the United
States must maintain sufficient survivable strategic nuclear forces to ensure that China or Russia do not
contemplate disarming the United States at any point during the crisis. The assured retaliatory force must be
large enough, at the end of whatever escalation ladder has been played out, to target what the leadership of
both adversaries holds dear—presumably political and military control structures, strategic forces, and war
recovery targets.

What if U.S. strategy fails to induce restraint and one of the two adversaries escalates from limited to large-
scale nuclear attacks against the U.S. homeland? At this point, the United States would need sufficient and
enduring nuclear forces to keep fighting or deterring limited use in one theater while retaliating against a
large-scale attack from the other adversary.

The requirements here are considerable. In addition to maintaining nuclear weapons of ample diversity,
survivability, and adaptability to deter or respond to limited nuclear use by both adversaries, the United
States must be capable of inflicting intolerable damage against both adversaries to deter up to two
simultaneous, large-scale attacks against the U.S. homeland. It is a difficult (though not totally unlikely)
scenario to imagine because U.S. nuclear forces will be on alert: even combined adversary attacks against
U.S. nuclear forces should not be able to prevent the United States’ ability to respond, assuming it ensures
that its forces and nuclear command, control, and communications (NC3) are survivable and can operate
over a protracted period.

Modernization and Force Posture

To deter limited or large-scale nuclear escalation by an adversary, the United States requires a credible
strategy for the employment of nuclear weapons in all circumstances against any combination of aggressors.
This calls for a strategic nuclear force capable of limited and graduated nuclear options, backed by a secure
capability for inflicting intolerable damage after absorbing a large-scale nuclear attack by, potentially, Russia
and China. This leads to three force posture recommendations.

First, the United States must never enter a position where adversaries could think that it could conduct a
disarming first strike against U.S. nuclear forces. Therefore, the survivability and durability of U.S. nuclear
forces remain the first priority. As China and Russia increase the size of their strategic nuclear forces,

the United States can respond either by increasing the size of its strategic nuclear forces or by making

its existing nuclear force more survivable and less targetable (or a combination of the two). While a full
military-technical-political analysis of these measures is beyond the scope of this paper, some ways to
improve that survivability may include:

= Making a portion of the ICBM force road-mobile (garrison-based);
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= Adding more redundant NC3 channels and pathways;

Enhancing bomber survivability earlier in a crisis (e.g., place on strip alert);

= Re-examining the relationship between warning, alert, stability, and dispersal levels (e.g., consider raising
to higher alert levels, earlier in a crisis);

= Modifying procedures for SSBN deployment and operations to get more boats out to sea sooner; and

= Defending strategic forces and other critical infrastructure with limited air and missile defense with the
objective of increasing the uncertainty of a successful disarming first strike against U.S. strategic nuclear
forces.

Second, the United States must be capable of convincing adversaries that their limited nuclear usage in a
regional confrontation would not succeed and would induce unacceptable risk and cost. The United States
requires additional nuclear forces at the regional level to address Russia and China’s significant advantages in
the numbers and types of nuclear weapons they have available in the region.

Matching adversary numbers is not necessary. Rather, the deployment of some additional theater nuclear
forces would signal to Russia and China that the United States is prepared to meet any potential limited or
theater nuclear escalation without having to rely on strategic nuclear forces, which may not appear credible
to the adversary or timely in certain circumstances. While the recommended course of action is to deploy

a modest number of SLCM-Ns on attack submarines, other options to explore could include the following
(though none of these options match the advantages in survivability and presence granted by SLCM-N):*

= Regionally deploy nuclear ground-launched, Intermediate-Range Nuclear Forces (INF) Treaty-range
ballistic and cruise missiles;

= Forward deploy dual-capable fighter aircraft to the Indo-Pacific, similar to U.S. deployment in Europe;
= Demonstrate the ability to forward deploy B-52s with cruise missiles when needed; and
= Establish new nuclear burden-sharing, planning, and training arrangements with allies.

Third, with respect to strategic nuclear forces, it has been a long-standing policy requirement of U.S. strategic
nuclear forces to target adversary nuclear forces, to the extent practicable, to limit the damage of retaliatory
strikes. If this remains a critical targeting objective, then the United States may require additional nuclear
forces to meet the growth in Chinese and Russian nuclear forces, though not on a weapon-for-weapon basis.
Despite recent improvements in the accuracy and hard-target-kill capability of nuclear forces, the United
States may find it difficult to limit adversary retaliation regardless of how many additional offensive forces it
deploys because Russian and Chinese nuclear forces have become more survivable through mobility. Russian
and Chinese early warning systems may also permit launch under attack. Still, there are other targets of value
to the adversary, and that number is likely to rise in the case of deterring Russia and China simultaneously.
How the United States responds to the growth of Chinese and Russian nuclear forces will depend on the timing
and nature of that expansion and will require a formal analysis conducted by U.S. Strategic Command in
concert with political authorities.

Prudence dictates that the United States should anticipate and hedge against a Chinese race for nuclear parity
or superiority by ensuring the capability to upload reserve warheads onto the SLBM and perhaps the ICBM
force and additional cruise missiles and bombs to the strategic bomber force upon expiration of the New
START treaty in February 2026. The extent to which the United States deploys additional warheads above
current levels should be based in part on the number and trajectory of the Chinese and Russian nuclear
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threats, as well as prospects for further arms control measures. At a minimum, preparation must begin in the
near term to ensure nuclear warheads in the inactive stockpile are brought to an active status—not a trivial
process.

Hedging is necessary to avoid or mitigate risks to the nuclear force that could develop over time, such as
an unforeseen technical difficulty with a particular category of warhead or delivery system or advances

in adversary offensive and defensive capabilities. Hedging can also dissuade adversaries from seeking to
gain advantage through “breakout” (i.e., quickly deploying additional nuclear forces) by maintaining a U.S.
capability to produce and deploy additional weapons if needed. Though the 2022 NPR does not include
“hedging” as a formal goal (as was the case in the 2018 NPR), it does place emphasis on “a resilient and
adaptive nuclear security enterprise” to “be able to respond in a timely way to threat developments and
technology opportunities, maintain effectiveness over time, and at all times ensure that Presidential guidance
can be achieved.”’¢ Central to the administration’s approach is a “production-based resilience program” to
efficiently produce weapons required in the near term and beyond. This will be important to rebuild the
“hedge” should it become necessary to upload warheads from the inactive reserve.

Finally, as the United States anticipates the need to upload reserve warheads onto the existing deployed force,
it must redouble efforts to build a responsive nuclear infrastructure capable of reconstituting the nuclear
warhead hedge for the future. Likewise, as noted in the 2022 NPR, the United States will have to reevaluate
the Department of Energy and National Nuclear Security Administration programs and requirements as the
security environment evolves. Time is of the essence. According to Deborah Rosenblum, assistant secretary of
defense for nuclear, chemical, and biological weapons, “We find ourselves at an urgent inflection point. . . . we
have a third imperative task before us: to look over the next 20 years to identify the capability that we believe
we will need based on the threat picture and start expending the necessary resources now to pace those
threats.””

Extended Deterrence and Assurance

The emerging strategic environment will have important implications for extended deterrence and, by
extension, assurance of allies. Russia and China have increasingly threatened the United States and its

allies with hybrid, conventional, and nuclear forces. Accordingly, allied dependence on U.S. extended
deterrence will remain a key feature of the international system between 2030 and 2050. As Kurt Campbell,
the president’s coordinator for Indo-Pacific affairs, recently pointed out, allies are nervous—there can be

no doubt about this.'®* Whether certain allies will act upon this loss of confidence to develop their own
nuclear capabilities or to accommodate Russia or China is unknowable, but it is best not to find out. Instead,
the United States should continue to provide credible security assurances backed up by effective nuclear
capabilities.

The United States faced the problem of assuring allies for most of the Cold War. For U.S. extended deterrence
and assurance to remain credible, the United States must continue to provide political assurances while also
convincing its allies and adversaries that it is willing and able to employ nuclear weapons on behalf of its allies
even in the most stressing circumstances. Effective deterrence is the foundation for effective assurance; as the
requirements for extended deterrence increase, so do the requirements for assurance.

Nuclear tripolarity exacerbates this problem. Allies may worry that the United States will be reluctant to fight
an adversary if doing so could lead to nuclear escalation against two nuclear powers. The United States will
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have to reassure allies that it has sufficient conventional and nuclear forces to deal with two nuclear peers at
the same time, and that it is willing to run risks on their behalf. It is not clear, however, if the United States
has enough bombers and dual-capable fighter aircraft to meet both conventional and nuclear missions in two
major theaters of war. Finally, allies could worry that they will not be the primary theater of concern if the
United States is forced to choose between two.

Allies recognize that the United States is vulnerable to nuclear retaliation and pay close attention to the

United States’ response to China’s (and North Korea’s) nuclear modernization. If the United States does little

to address the new situation, allies will question U.S. commitment to their security. Adaptations to nuclear
deterrence—to extended deterrence posture—will be necessary. Changes are needed to both the “hardware”
(i.e., capabilities and force posture) and “software” (i.e., planning, consultations, and exercises) of U.S. nuclear
strategy. The United States must ask allies to do more and provide enhanced consultative mechanisms—the
time is ripe for more extensive nuclear burden sharing and consultation, such as the newly constituted Nuclear
Consultative Group between the United States and South Korea. If allies lose confidence in the U.S. nuclear
umbrella, this failure could cause them to accommodate regional adversaries, reduce alliance cohesion, or
seek nuclear arsenals of their own.

Adjusting Extended Deterrence Postures

The current extended deterrence posture and assurance frameworks are products of a post-Cold War goal to
reduce the role of nuclear weapons in foreign policy. For example, the United States has withdrawn its nuclear
weapons from the Indo-Pacific region and all but the B61 nuclear gravity bomb from Europe. The United States
does not have a multilateral consultative framework in the Indo-Pacific as it does in Europe through the North
Atlantic Treaty Organization (NATO).

The increased threat from China, Russia, and North Korea provides an opportunity to reconsider these
architectures, especially in the Indo-Pacific. Today, Japan, South Korea, and Australia may be more willing to
enter a more formal consultative arrangement with the United States similar to the NATO Nuclear Planning
Group. A new arrangement could offer opportunities for defense ministers to weigh in on nuclear posture,
planning, tabletop exercises, and other matters. It is also worth exploring how current diplomatic structures
could be expanded to encompass issues and activities pertaining to force posture, basing, nuclear sharing,
training, and other matters related to nuclear deterrence.

The United States must ask more of allies in terms of conventional forces as well as participation in nuclear
deterrence activities because a strong conventional defense could obviate the need for or increase reliance
upon nuclear weapons to deter aggression.

One could explore these possible nuclear-related options to bolster extended deterrence. Some measures are
already underway, and some are politically fraught. This analysis provides a range of options for illustrative
purposes which could be pursued with allies.

NATO:

= Continue the planned nuclear force modernization and survivability measures;
= Modernize dual-capable aircraft (e.g., realistic training, planning, and exercises);

= Improve the survivability of NATO’s nuclear forces through dispersal and other active and passive
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measures;

= Expand nuclear burden sharing by seeking other allies to fly nuclear-armed aircraft or base nuclear
weapons in their countries, although the U.S. president will maintain control over these weapons; and

= Deploy ground- and sea-based nuclear forces, with SLCM-N being the preference.

U.S. Indo-Pacific Command:

Complete the robust air and missile defense capabilities for Guam in the 2020s, including with robust fire
control integration, consistent with U.S. Indo-Pacific Command’s prioritization;

= Build on existing bilateral consultative forums, including the new Nuclear Consultative Group between the
United States and South Korea;

= Consider multilateral consultative frameworks similar to the NATO Nuclear Planning Group;

= Consider more tangible U.S. nuclear force presence, such as demonstrating the ability to deploy U.S.
nuclear-capable fighter aircraft to the region; and

= Prioritize the conventional long-range strike capability and capacity of key allies such as Japan and
Australia.

Forward Deployment:

Deploy F-35s with gravity bombs or standoff weapons in one or more regions;

Regionally deploy nuclear-capable bombers (or place on rotational deployment);

Deploy SLCM-N on U.S. attack submarines;

Acquire the capability to regionally deploy ground-launched cruise or ballistic missiles, and diplomatically
explore contingency basing operations for the same;

Exercise and prepare contingency operations for mobile air and missile defenses to protect both U.S. and
allied interests;

Acquire the capability and significant capacity for rapidly deployable ground-based, long-range precision
fires; and

= Field long-range hypersonic weapons based in multiple domains.

To be sure, some of these recommended courses of action will face political, operational, and funding
challenges, while others could be perceived as escalatory by adversaries. This includes allied basing
requirements, survivability of the systems and command and control, and congressional considerations. For
reasons stated elsewhere, the authors believe the SLCM-N provides the best combination of survivability,
responsiveness, and flexibility with little or no political costs associated with host-nation basing."

Arms Control

Arms control could be a useful tool in managing and bounding the 2NP problem, but the United States

needs willing partners. Expiration of the New START in February 2026 will drive the search for a follow-

on framework sooner rather than later. Russia’s suspension of participation in inspections and reporting
requirements under the treaty is not encouraging. Nevertheless, the United States should not determine its
negotiating position until it first settles on a nuclear deterrence strategy and the forces necessary to implement
employment guidance, and discussions take place between the administration and Congress on this
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approach.? Regardless of whether the United States can secure limitations on nuclear forces, there are a range
of other risk reduction measures that should be explored with Russia and China (i.e., so-called “arms control
without treaties”).

China will be difficult to bring to the table, but any future arms control treaty or framework with Russia to
replace New START must consider Chinese nuclear forces even if China is not a party to the formal agreement.
A follow-on agreement or framework does not require the United States to match the combined nuclear
strength of both Russia and China—only that it maintains sufficient survivable and flexible forces to deter both
regional and strategic nuclear threats under all likely circumstances. This reality will require a modest increase
in the size of the deployed U.S. nuclear arsenal, but one that the authors believe Russia can accommodate,
rather than an unlimited nuclear arms race that it cannot afford to run.

The New START limited Russia and the United States to 1,550 warheads on 700 strategic delivery vehicles
(i.e., ICBMs, SLBMs, and heavy bombers). This limit may be too low to accommodate the additional regional
nuclear capabilities (if they are captured in a new agreement) and potential strategic warhead uploads
necessary to address the 2NP problem after 2030. The New START also does not limit Russian nonstrategic
nuclear warheads, estimated at about 2,000 for land-, air-, and sea-based regional dual-capable forces.

The arms control objective, therefore, is to negotiate a new overall warhead ceiling that provides room for a
modest expansion of U.S. nuclear forces to address the 2NP problem while reducing or capping the growth

of Russian nonstrategic and novel nuclear weapons. One Project Atom contributor suggests a ceiling of about
3,500 total warheads with sub-limits for strategic forces covered under New START. That number could be
smaller. Arms control advocates will no doubt blanche at raising the New START warhead ceiling and question
whether it serves U.S. national security to return to larger mutual strategic nuclear force levels with Russia,
but for those who believe the United States needs a larger strategic arsenal to deal with China, this option is
preferable to an open-ended nuclear competition. Others may question whether increasing U.S. and Russian
strategic forces will cause China to increase its nuclear forces beyond the levels currently projected.

While current Russian noncompliance with the New START suggests that any treaty will be a hard sell in the
current environment, Vladimir Putin did indicate toward the end of the Trump administration that he might
accept a one-year freeze on all Russian nuclear weapons. If one assumes that the war in Ukraine is creating
budgetary pressures for Russia, then treaty limits on U.S. strategic nuclear forces will likely remain in Russia’s
interest after New START expires. The United States will require negotiating leverage to include all warheads
in a new agreement, which it can obtain in the near term through the threat of additional warhead uploads
onto U.S. strategic nuclear forces and in the longer term by threatening to continue production of new ICBMs,
nuclear ballistic missile submarines, air-launched cruise missiles, and heavy bombers after the 2030s.

While the prospects for negotiated arms control treaties seem bleak now, this does not mean the United States
should eschew other forms of nuclear risk reduction—what some might call arms control without treaties.
Covered more extensively by other contributors to Project Atom, one could imagine creating and continuing
dialogues with Russia and China on what sometimes is referred to as “strategic stability” or “crisis stability”
issues. This might include dialogue on crisis communications, nuclear strategy and doctrine, and transparency
of nuclear and non-nuclear strategic forces, for both long-range strike and missile defenses, as well as
unilateral and parallel reciprocal measures to provide transparency and constraints on nuclear forces.

Given the strategic environment and doubts about either Russian or Chinese reductions or even transparency,
it is doubtful that there can or should be meaningful progress toward the NPT commitments for disarmament
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in the near term. Article VI’s obligations for pursuing negotiations toward “a treaty on general and complete
disarmament” is unlikely to be a productive topic of discussion. Recognizing that fact candidly is important.
Indeed, under the current circumstances, whispers are growing louder in Japan and South Korea for potential
nuclear capabilities of their own, or for a nuclear sharing arrangement with the United States. Former prime
minister Abe Shinzo suggested such an arrangement publicly in February 2022, in the days after Russia’s
further invasion of Ukraine.?

This suggestion may strike some as discordant with the long-standing policies and postures toward nuclear
disarmament. It is. The charge of Project Atom is to consider a far-reaching timeline, for which the strictures
and solutions of the mid-twentieth century may require adjustment. Inasmuch as renewed long-term
strategic competition is the central challenge of the current era, it may in time even become necessary to
revisit the question of nuclear nonproliferation more broadly. A nuclear-armed Japan, for instance, could

be preferable to failing to deter a major war with China, and it could become necessary if Japan’s defense
buildup does not progress sufficiently fast. In the near term, however, the conventional munitions and
forces buildups for Japan, Australia, and the United States in the Indo-Pacific should continue to be pursued
with prioritization. If the United States wishes to avoid a nuclear arms race, it may need to be more serious
about a conventional arms race.

Conclusion

Project Atom asked the several competitive teams to frame an approach to U.S. nuclear strategy that wrestles
with the need to simultaneously deter two nuclear great powers while considering the broader implications for
U.S. nuclear modernization, extended deterrence, and arms control.

This paper contends that no major changes are warranted to the fundamentals of deterrence theory or to
current U.S. nuclear strategy and employment guidance. The complexities and difficulties of sustaining nuclear
deterrence will not be appreciably intensified due to China’s nuclear expansion. Moreover, the long-standing
U.S. nuclear strategy of flexible and tailored response remains preferable to the alternatives of minimum
deterrence or nuclear primacy. Nevertheless, while theory and employment guidance remain valid in the
emerging strategic environment, some modest changes to the ways and means of U.S. nuclear strategy may

be in order. The United States today lacks certain nuclear forces necessary to ensure deterrence against two
nuclear great powers, potentially at the same time.

First and foremost, force posture changes are necessary to improve the survivability and endurance of U.S.
strategic nuclear forces and increase the flexibility and readiness of forward-based nuclear forces. Next, a
modest number of additional regional nuclear forces, including the SLCM-N, would reinforce deterrence at the
regional level-where war is likely to start—and compensate for Russian and Chinese advantage in nonstrategic
nuclear forces. These changes should be supplemented by increased and survivable conventionally armed
munitions, improved regional air and missile defenses, and improved conventional-nuclear integration.
Additional hedging options, such as warhead uploading, are necessary to enable a timely increase in the size of
U.S. strategic forces if needed to respond to the growth of Chinese strategic nuclear forces after 2030.

Domestic political and production limitations will pose challenges for the United States to grow its nuclear
forces in the near to mid term. The ongoing debate between the administration and Congress over the
development and fielding of a SLCM-N suggests it will be difficult to reach political consensus on the
augmentation of U.S. nuclear forces.? In the near term, it is more feasible to improve the survivability
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and endurance of existing nuclear forces, although not without cost. Increased capability and capacity of
conventional strike forces and air and missile defenses will also play a critical role in increasing stability,
supporting escalation control, and improving survivability of strategic assets. It is, however, possible to
envision political compromises that combine support for a modest increase in U.S. nuclear forces with
support for a follow-on arms control framework that limits nuclear growth after New START and addresses the
expansion of Chinese nuclear forces. Deterrence in a 2NP environment will be difficult but not impossible; it is
less a matter of strategic imagination than of commitment and sustained effort.
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China’s Nuclear Enterprise

Trends, Developments, and Implications for the United
States and Its Allies

By Oriana Skylar Mastro?

he focus of this volume is how the United States should respond to deterring two peer competitors:

Russia and China. This paper’s main contention is that the nature of U.S.-China military competition

from 2035 to 2050 will exhibit some unique characteristics compared to the U.S.-Russian nuclear
relationship that require new thinking on these topics. As such, this paper differs from others in this volume
by focusing on what changes in Chinese military posture, doctrine, and modernization mean for U.S. nuclear
deterrence strategy, modernization, reassurance of allies, and arms control efforts. The reason for focusing
on China is to challenge the premise that the United States should treat Russia and China as similar peers,
and because assumptions among nuclear experts about what modernization efforts in China mean for
Chinese nuclear policy are limiting thinking on ideal policy responses. The details of force modernization
are consistent with the idea that China is maintaining the same nuclear policy it has had since 1964. This
is advantageous for the United States, and thus most of this paper’s recommendations revolve around
discouraging deviations. Admittedly, this piece raises more questions than it answers, but understanding
which components of U.S. thinking will also serve the United States well in the future, and which require
additional consideration, is the first step to devising any useful responses. Each section lays out relevant
Chinese approaches, U.S. assumptions, and key issues that color best responses. While this paper focuses on
Chinese nuclear modernization, what it means for U.S. strategy, and how the United States should respond,
it should not be interpreted as dismissing the challenges of responding to Russian nuclear aggression and
expansion. Rather, it focuses on challenging the premise that the United States needs to make significant
changes in posture or policy to deter China.

The advisable U.S. approaches to force modernization, deterrence, and arms control depend on
understanding Chinese nuclear modernization. While there are recent indications from the U.S. Department
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of Defense that China will increase its nuclear arsenal, these changes are insufficient to suggest that China

has abandoned core aspects of its nuclear policy such as no-first-use, no tactical nuclear weapons, and not
striving for parity with the United States in terms of the size of its arsenal.?* China’s modernization efforts

are compatible with maintaining its policy, but it is adjusting its posture given advancements in U.S. missile
defense and increased tensions in U.S.-China relations. These points have important implications for ideal U.S.
modernization plans, deterrence of China, reassurance of allies, and arms control. One of the most important
takeaways is that the United States should avoid relying on nuclear weapons to deter China’s conventional
threats, as this might encourage China to threaten nuclear use in response to the United States’ conventional
activities.

This paper first outlines fundamental principles of China’s nuclear policy, to include limited assured
retaliation. It then explores the implications of China’s nuclear policy for U.S. force posture, modernization,
extended deterrence, and arms control.

China’s Nuclear Policy

CHINA'S MINIMAL RETALIATION CAPABILITY AND NO-FIRST-USE PLEDGE

The expansion of and improvements in China’s nuclear arsenal by 2050 do not necessarily mean that China
is abandoning its limited assured retaliation strategy. The buildup in numbers is consistent with China’s
traditional nuclear policy of a minimal retaliation capability with a no-first-use pledge.

First, the Chinese strategy of assured retaliation requires that Beijing develop enough weapons to absorb a
strike and still impose unacceptable damage from the adversary’s perspective. In the strategic doctrine of

the Second Artillery, the predecessor of the People’s Liberation Army Rocket Force, China’s strategic nuclear
forces focus on “effective and limited nuclear counterattack” as the core of nuclear deterrence. As China
makes a no-first-use promise regarding nuclear weapons and only has a limited number of nuclear weapons,
this doctrine emphasizes the need for the preservation of nuclear forces as a prerequisite to carry out “focused
strikes,” as well as “scientific use of nuclear firepower, and carefully crafted strike plans” in order to “achieve
the greatest political and military benefits at a relatively small cost.”? Although China’s nuclear weapons are
limited, the nuclear forces that survive a surprise attack by a nuclear adversary are still sufficient to carry out
a nuclear counterattack, and a few nuclear weapons attacking important targets in the adversary’s territory
could destroy its industry, society, and mentality and paralyze its state apparatus.?® This posture leaves some
flexibility in terms of specific numbers; Chinese strategists want sufficient forces but are careful not to fall into
the track of building “excessive” ones.?

Second, the contours of Chinese nuclear modernization are consistent with the view that nuclear weapons are
only useful for deterring nuclear use and do not have a warfighting component. Although the United States
has assessed that China may be moving toward a launch-on-warning posture, which means they would launch
a nuclear strike upon detecting an incoming attack, this policy is compatible with China’s no-first-use policy.?
Chinese leaders have also increasingly focused on growing regional nuclear options such as the DF-26 and
DF-21A/C missiles, but these are attractive mainly because they are regional weapons lower on the escalation
ladder and thus their use is more strategically feasible in the event of a conflict.?

Lastly, the “sudden” change in nuclear policy around 2018 and 2019 can be explained within the context of
China’s traditional nuclear policy. China’s level of concern regarding U.S. nuclear capabilities “suddenly”
surged around this time period, consequently accelerating its nuclear force development. Advancements in
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missile defense which reduced the retaliatory capacity of a smaller arsenal further supported the need. The
Pentagon notes in its 2022 report to Congress that China’s “long-term concerns about United States missile
defense capabilities” have likely spurred investments in hypersonic glide vehicles and fractional orbital
bombardment systems (FOBS).3°

Additionally, Chinese leaders likely aspired to strengthen their nuclear deterrent long before 2018 given U.S.
dominance.* Chinese leaders have multi-stage plans in their military modernization; in the conventional
domains of competition, the strategy was to modernize the force first (i.e., increase the proportion of modern
equipment) and then to expand the numbers of certain platforms. Notably, Xi Jinping explicitly directed the
military in 2012 to “accelerate the construction of advanced strategic deterrent”*? capabilities; this has been
the strongest and most unambiguous public statement on the matter. Coupled with recent investments in
strategic nuclear submarines, China’s emphasis on quality has expanded to include a growing willingness to
invest in quantity long before 2018.%

CHINA IS NOT SEEKING PARITY

China is not striving for parity with the United States. Chinese leaders have long understood, since 1964, that
they cannot compete with the United States in the quantity of nuclear weapons, and thus they have needed
to embrace a different approach.?* As Mao Zedong stated in December 1963, China needed to have the atomic
bomb but could not afford to compete for parity in numbers.33

Recent reporting has caused heightened concern that China is building up its nuclear arsenal. In 2021, anxiety
amassed over China’s nuclear modernization: satellite imagery showed that approximately 360 silos were
under construction at facilities in Gansu, Inner Mongolia, and eastern Xinjiang.¢ In a worst-case scenario,
with DF-41s carrying three warheads in each silo, Chinese intercontinental ballistic missiles (ICBMs) could
“carry more than 875 warheads.”¥ The Pentagon’s annual report to Congress estimated that the the People’s
Liberation Army (PLA) now has over 400 nuclear warheads; if current production trends continue, China
could have as many as 1,500 by 2035. The report also estimated that China currently has at least 300 ICBMs.®

But it would be a mistake to take these projections at face value or to conclude that such an uptick signifies
that China is now striving for parity, as some experts have posited.*Admittedly, China’s avoidance of direct
competition in nuclear power was starker in the early 1990s, when the United States had 47 times more
nuclear weapons than China.*° But even the worst-case projections of 1,000 weapons puts the Chinese arsenal
at less than a quarter of the current U.S. level of 5,244 nuclear weapons.* Additionally, the fact that China has
more land-based launchers than the United States is more a testament to the differences in nuclear posture
than heightened threat; about three-fourths of China’s arsenal is land based, compared to one-fifth for the
United States.*

One critique of these numerical comparisons is that the most strategically relevant metric is not total numbers;
instead, strategists need to consider deployed nuclear weapons versus stockpiled weapons. The United States
has 1,770 deployed in accordance with the New START (technically 1,550 are allowed, but bombers count as
“one” even though they can carry multiple nuclear weapons). In other words, when comparing arsenals, some
might use the 1,770 deployed number instead of the 5,244 that quantifies the United States’ total inventory.*

But even here, the evidence for a China striving for parity is weak. Under the New START conception of
“deployable” nuclear weapons—carried by ICBMs on alert, submarines out on patrols, and bombers—China’s
nuclear weapons are not deployable; they are in fixed locations and cannot be deployed to the Western Pacific
or the South China Sea.* But there is evidence that China might want some “deployable” nuclear weapons
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in the future; solid-fueled missiles such as the DF-41 and DF-31AG have much faster fueling times and require
fewer support vehicles, and China’s Jin-class submarines have fueled the nuclear-armed JL-2 submarine-
launched ballistic missile (SLBM) since 2015.% In total, China has six Jin-class ballistic missile submarines
(SSBNs), and the Pentagon has confirmed that they are “conducting continuous at-sea deterrence patrols” as of
February 2023.4

CHINA'S SECOND-STRIKE CAPABILITY
Chinese modernization is driven by concerns about maintaining a second-strike capability needed for
deterrence.

From China’s perspective, the strategic environment has changed in ways that call for a larger, more survivable
arsenal even under its current nuclear policy. The United States has intensified the construction of a missile
defense system in the East Asian region: the Aegis system. This is deployed on 17 U.S. Navy destroyers and
cruisers in the region to detect, target, and engage ballistic missiles. These Aegis ballistic missile defense (BMD)
ships have the capability to intercept short-, medium-, and intermediate-range ballistic missiles during their
midcourse or terminal flight phases. They also play a role in defending the United States by detecting and
tracking ICBMs and relaying this information to Ground-Based Interceptors in Alaska and California. As of
December 2018, the system had a success rate of 40 out of 49 attempts in intercepting ballistic missile targets.*
China believes this poses a serious threat to the reliability and effectiveness of China’s nuclear counterattack
capability.*® Second, the nuclear arsenals of neighboring countries like India, Pakistan, and North Korea have
increased in recent years.* Possibly as part of a move toward a launch-on-warning posture, China has been
increasing its inventory of regional nuclear-capable systems, such as the DF-26 and DF-21A/C missiles. These
are designed to target various assets, including naval vessels and land-based targets, enhancing China’s strategic
capabilities and potentially altering the regional balance of power.*® Additionally, major countries are vigorously
developing new types of conventional military capabilities that could be used against its nuclear capabilities.*

China has also built up and tested its own missile defense program in recent years. Specifically, China has
focused on developing a ground-based mid-course missile defense systems capable of intercepting short- and
medium-range ICBMs, including the HQ9 and HQ19 missile defense systems.? Despite increased ground-based
interception capabilities, it is unlikely that China would deploy this technology at scale. Rather, these missile
defense systems would be deployed at fixed sites including command and control (C2) facilities and missile
silos. In April 2023, China’s defense ministry announced that it successfully conducted a ground-based mid-
course missile interception test. Details of the target of the test and the number of interceptors launched were
not provided by state officials.® Despite progress in interception capabilities for short- and medium-range
missiles, China has not announced the development of a long-range system as of 2022.5

Thus, the likely explanation is that China is developing capabilities to ensure that it has a second-strike capability.
In the 1980s, China began making significant advances in ICBM development and deployment, and from the mid-
1990s onwards, China’s rocket force has moved from fixed silos to mobile launchers, shifted from liquid to solid
fuel, and modestly expanded the number of warheads and ICBMs that include multiple independent reentry
vehicles (MIRVs).> Now with an arsenal of at least 60 DF-5s, 78 DF-31s, and 54 DF-41s coming online, China can
deliver 90 missiles with 130 warheads to the continental United States.*® The number of warheads on China’s
land-based ICBMs capable of threatening the United States is expected to grow to roughly 200 by 2025. The
United States does not consider ICBMs second-strike systems, but that is because the United States puts them on
high-readiness, maintains a launch-on-warning posture, and relies much more on its sea and air legs of the triad
than on its land-based systems (while about three-fourths of Chinese forces are land-based).
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This could signal a shift to a launch-on-attack posture, but it is also consistent with the need to take
measures such as deploying mobile defenses to key sites including fixed silos and C2 facilities to reduce the
impact of a first strike in order to maintain a second strike. Moreover, China has been making significant
advancements in its early warning radar and satellite capabilities. These developments aim to enhance its
ability to detect and track incoming threats, such as ballistic missiles, and improve its overall situational
awareness. The deployment of advanced early warning radars, such as the JY-26 and JY-27A, demonstrates
China’s commitment to strengthening its air defense capabilities.>® Additionally, China’s growing network of
reconnaissance and early warning satellites, including the Yaogan and Gaofen series, contribute to its ability
to monitor regional and global activities more effectively.*® These advancements in early warning systems
not only bolster China’s defense capabilities but also have a positive impact on stability, as they contribute to
China’s confidence in its second-strike capabilities.

China has also been developing hypersonic weapons, which pose particular challenges to missile defense
systems because of features such as their long range, low altitude, high maneuverability, and adjustability.®®

The Chinese military has also increased the number of ballistic missile brigades by around a third in the past
three years both to enhance its nuclear-strike capabilities amid escalating tensions with the United States and to
prepare for a possible war against Taiwan (which includes the need to deter U.S. nuclear coercion).’ One Beijing-
based military source said that China has deployed its most advanced hypersonic missile, the DF-17, to the area.?
In this way, it is possible that technological developments, in particular China’s ability to defeat U.S. missile
defense systems, will create more stability by convincing Beijing its arsenal is sufficient to deter nuclear use.

THE POSSIBILITY OF A CHINA-RUSSIA ALLIANCE

China has no interest in forming a traditional military alliance with Russia. The results of a long-term research
project the author has been conducting on the China-Russia military relationship suggests that China and Russia
are significantly aligned, but their alignment is limited to facilitating China’s challenge to U.S. hegemony in
Asia; it does not include helping Russia to take on the United States in Europe. Additionally, military support
from Russia mainly comes in the form of assisting China in building up its own combat capabilities, though
recent activities suggest movement toward supporting China, to a limited degree, in wartime as well. In other
words, the two sides are not preparing to fight together in the traditional sense of allies. China also prefers that
Russia not threaten the North Atlantic Treaty Organization (NATO) if it is fighting the United States because that
increases the likelihood that U.S. allies will become deeply and directly involved, in which case the likelihood
of victory plummets and the economic costs of war become too high. This means that Russia and China can be
analytically treated as separate cases; hence, this essay is about what is needed to deter China. What is required
to maintain nuclear deterrence and promote arms control with Russia is likely very different. Moreover, it

is highly unlikely that China and Russia will actively collude in the context of a nuclear crisis or other major
conventional war in Asia, but that does not negate the possibility of Russia taking advantage of a crisis in East
Asia to advance its own objectives independently.

Implications for U.S. Policy

IMPLICATIONS FOR U.S. NUCLEAR MODERNIZATION

Assumptions about Chinese nuclear intentions lead to a popular recommendation in Washington: that

the United States needs to build more nuclear weapons and delivery systems, or at the very least deploy
more from its stockpiles. But it is far from clear that such a costly endeavor would have positive impacts on
deterrence and stability in the region. Based on an assessment of Chinese thinking through readings and
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interaction with Chinese counterparts, more U.S. nuclear weapons would have a negligible impact on China’s
calculus. The United States already has nuclear dominance, its elites are largely confident in its nuclear
deterrent against China, and China’s minimal deterrence posture has traditionally been based on the belief
(correct, in the author’s view) that the prospect of even one nuclear detonation on U.S. soil is enough to deter
a U.S. nuclear attack.®

Moreover, more nuclear weapons will not solve other perennial issues, such as deterring a range of more
limited Chinese military actions or non-military coercive activities, as their use in these scenarios is not
credible. And given that collusion between Russia and China is unlikely in the nuclear realm (indeed, China

is likely cautioning Russia to not use nuclear weapons in Ukraine), the United States need not match the
combined arsenals of China and Russia for deterrence to hold. Moreover, even if China is increasing its arsenal
to maintain a second-strike capability, and maintain a limited retaliatory capability, and even if it increases its
arsenal to 1,000 weapons, this does not undermine U.S. deterrence.

While more work should be done to confirm these views, based on current trends and developments China
will not necessarily change its nuclear strategy and posture away from the core components of treating nuclear
weapons mainly as tools to deter nuclear use. Moreover, the existence of additional U.S. nuclear weapons
does not fundamentally change China’s thinking on its strategy, doctrine, and posture—at least not in ways
that benefit the United States. It is possible that such moves could encourage changes in China’s nuclear
strategy that the United States should seek to avoid, such as China threatening nuclear use against any country
that intervenes in its territorial disputes or against non-nuclear claimants to make gains. Indeed, dissuading
China from moving away from the strategy that has served it well since 1964 should be the key objective of
U.S. deterrence strategy and will be discussed more in the next section. What should the United States do, if
not build up its own nuclear arsenal? It should use the Chinese buildup to make gains in other areas, such as
conventional deterrence. This will be discussed more in the section on arms control.

IMPLICATIONS FOR NUCLEAR DETERRENCE

The most important role of nuclear weapons is to enhance deterrence. However, how nuclear weapons impact
other countries’ calculus on using force and what exactly states hope to deter can be debatable and evolve
over time. This section focuses on the trade-offs between conventional and nuclear deterrence. This starts
with the premise, developed in the previous section, that China’s unique nuclear strategy to date ensures that
the balance of nuclear warheads and delivery systems in the 2035 to 2050 period is as likely to deter Chinese
nuclear use as any U.S. force posture could. This does not mean that there are not problematic deterrence and
escalation dynamics; allies and partners might be reassured by a larger arsenal (even though logically they
should not be). But the likelihood and nature of a war with China are unlikely to be significantly impacted by
improvements in U.S. nuclear force posture.

This section addresses one of the primary topics in deterrence: the relationship between nuclear and
conventional deterrence. During the Cold War, the United States adopted nuclear deterrence as an
“asymmetrical response” against the Soviet Union.** The approach reinforced Washington’s strength in nuclear
weapons and, in turn, neutralized Moscow’s advantage in conventional forces. The Eisenhower administration
believed that nuclear weapons make deterrence more credible and decrease the risk of aggression at minimal
cost. Conventional and mutual deterrence, however, were still valued among other administrations: Kennedy
pursued a flexible response that would equip the United States with numerous feasible options against
different types of aggressions as potential alternatives to resorting to nuclear weapons.® Nuclear deterrence is
relatively stable between China and the United States, but because of China’s unique approach, characterized
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by no-first-use, minimal deterrence, and a lack of tactical warheads, the presence of nuclear weapons does not
impose the level of caution on each side that deterrence theory might espouse.

The fact that both the United States and China possess nuclear weapons means that any war could
escalate to the nuclear level, which should impose caution on both sides. There is reason to believe,
however, that the power of nuclear weapons to deter conventional conflict is relatively weak in the U.S.-
China case. This is because of China’s view that nuclear weapons are only for deterring nuclear use and
U.S. confidence in its escalation dominance in the nuclear realm. China firmly believes that nuclear war
cannot be controlled once it begins; societal pressure on leaders not to back down, the circumstances
of the country, and uncertainty about reactions from adversaries incentivize escalation. As such, China
poses that strategic weapons are better than tactical weapons, and that they are only useful for signaling
resolve, not waging war. Combined with practical concerns about having a weaker nuclear arsenal

than the United States—where only half of its weapons can strike the continental United States—China is
dedicated to maintaining a no-first-use policy.5¢

Moreover, the concept of mutually assured destruction was based on the U.S.-Soviet nuclear relationship,
in which both countries had thousands of nuclear weapons and relative parity with one another. This is not
the case for the United States and China, the latter of which has chosen to pursue an assured retaliation
posture.®” China also arguably did not have a second-strike capability until relatively recently. With only

a few hundred warheads, and with the majority of its systems comprised of older missiles that were land-
based, liquid-fueled, slow-launching, and stored in easily targeted silos, there was the possibility of a
successful debilitating first strike. But China started to modernize its nuclear force in the 1990s, and now

it has 50 to 75 ICBM launchers, of which 33 are the newer, road-mobile DF-31 and DF-31A. In 2017, China
also showcased the DF-31AG, an improved version of the DF-31A missile, featuring an enhanced launcher,
reduced support needs, and a wheeled transporter erector launcher capable of navigating off-road terrain.5®
As of 2015, China also has a sea-based nuclear deterrence in its four Jin-class nuclear submarines, each

of which carries 48 nuclear-capable JL-2 SLBMs.%® However, China’s mobile missiles still have the highest
survival rate.” This is because the Jin-class submarines are easily tracked.” Given advances in U.S. missile
defense, it is possible that China could not deliver a sufficient retaliatory strike against the United States
after absorbing an attack. Even if the United States needed 80 warheads to destroy one DF-31, given the
challenges of detection, Washington could probably destroy enough that China could not reliably retaliate
after absorbing an attack on its nuclear forces.™

The fact that the United States and China both possess nuclear weapons reduces the likelihood of conventional
conflict, but it does not make it unthinkable, given the persistent asymmetry in vulnerability. Whether it
should be the case or not, the reality is that Chinese military planners believe it is very possible to fight a
conventional war with the United States without escalating to the nuclear level. This is in part because they
believe that once nuclear weapons are used, escalation would be uncontrollable, and therefore neither side
will strike first. Additionally, many Chinese experts believe that the United States would avoid intervening

in a conflict between a U.S. ally and China if doing so would ultimately lead to a nuclear confrontation.”

PLA strategists, not unlike some U.S. strategists, believe that advancements in intelligence, surveillance, and
reconnaissance capabilities as well as C2 capabilities and precision weapons have further strengthened the
ability to control war.™ Indeed, most of U.S. war planning over Taiwan makes this assumption implicitly or
explicitly. Whether or not a war escalates to the nuclear level depends on whether the two sides can negotiate
a mutually acceptable settlement and can prevent accidents.”
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In other words, the nuclear relationship between China and the United States has less of an impact on Chinese
calculations about use of force than its perception of conventional balance of power. Unlike the Cold War,

the United States cannot use nuclear threats to compensate for conventional issues given that China has no
plans to attack and occupy other inhabited entities, with Taiwan being the exception—and this level of threat
and cost makes U.S. willingness to fight nuclear wars relatively incredible. Indeed, in the case of U.S.-China
tensions, the atrophy of U.S. conventional deterrence is the main driver for an increased likelihood of war, and
thus the United States needs to prioritize re-establishing conventional deterrence. This means that in instances
in which nuclear modernization may come at the expense of conventional force development, conventional
force development should have priority. A good example of this was the United States pulling out of the
Intermediate-Range Nuclear Forces (INF) Treaty in 2019 following “Russia’s repeated violations of the treaty,”
which allows the United States to now develop a key class of new conventional weapons to deter China.”

There are two policy changes in particular that U.S. strategy should be designed to deter. First is a Sino-Russian
alignment to the degree to which each provides some form of extended deterrence to the other. There is no
consideration of this in China, so it does not present a real threat in the foreseeable future, but it is still worth
mentioning.

Instead, the most important goal for U.S. deterrence policy should be to ensure it does not encourage a change
in China’s nuclear policy and in posture. To state this more clearly, if China starts to threaten nuclear use in
response to U.S. conventional intervention in conflicts, this will severely impact U.S. war planning. China

has never leveraged its nuclear arsenal to make up for conventional inferiorities, even in the 1990s when

it was outclassed by far by the United States. But China might believe it could improve its ability to coerce

U.S. partners and allies in Asia without risking confrontation with the United States. If the Chinese threat is
credible, the United States will find itself with limited options to defend its allies in lower-level conflicts, in
effect forcing the United States to concede the region to China. In other words, any movement in the United
States to integrate conventional and nuclear operations, or to use nuclear weapons to make up for issues in
U.S. regional conventional force posture, should be avoided, as they could encourage China to do the same.

In line with these concerns, the Biden administration’s decision to cancel the nuclear-armed sea-launched
cruise missile (SLCM-N) program in 2022 demonstrates a commitment to avoiding the co-mingling

of conventional and nuclear systems on vessels that are not SSBNs.” This decision helps reduce the

risk of platform ambiguity in the Indo-Pacific region, which could potentially escalate conflicts due to
misinterpretation of intentions. By taking this step, the United States is actively working to prevent any
changes in China’s nuclear policy and posture that could result from the integration of conventional and
nuclear operations, thus maintaining stability in the region and safeguarding the interests of its allies.

Given the limited nature of Chinese ambitions, the United States should also rethink the objectives of extended
deterrence and how to best reassure allies and partners. First, given China’s limited nuclear arsenal and policy
of not using nuclear weapons against non-nuclear states, China’s nuclear threat to U.S. allies in Asia is more
limited than Russia’s threat to NATO allies, especially during the Cold War. The big question concerns China’s
willingness to use nuclear weapons against U.S. assets in Asia, which might be on allied soil, as an intermediate
rung on the escalation ladder to using them against the U.S. homeland. This is likely the motivation behind
recent Chinese posture changes that show much greater interest in intermediate escalation options such as the
DF-26, air-launched ballistic missiles (ALBMs), the DF-21, and the DF-17.

Notably, the DF-26 is often referred to as the “Guam Killer” due to its ability to target U.S. military installations
on the island of Guam in the Western Pacific.”® ALBMs can be launched from aircraft and offer the potential for
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rapid response, mobility, and the ability to launch nuclear strikes outside of the coverage areas of traditional
missile defense systems.” The DF-21 is commonly referred to as the “Carrier Killer” because of its intended
capability to target aircraft carriers and other large warships.®® The DF-17 is known for its maneuverability
and ability to fly at extremely high speeds, making it more difficult for existing missile defense systems to
intercept.® Additionally, as per the previous discussion, nuclear weapons do not deter admittedly problematic
conventional activities. And the United States should avoid this pathway for the sake of assuring allies because
it could encourage China to then threaten nuclear use in response to U.S. conventional activity, which would
seriously complicate defense planning.

Implications for Extended Assurance and Deterrence

U.S. strategists should also revisit whether there are more costs than benefits associated with its allies in Asia
possessing nuclear weapons, namely South Korea, Japan, and Australia. The downsides include that this could
undermine the global nonproliferation regime and increase the likelihood of nuclear use due to an accident.
Historical records show that the United States had many “close calls” where the “accidental or unauthorized
detonation” of a nuclear weapon was a real possibility.®? The upside is that Chinese conventional attack, and
subsequent escalation to nuclear war, becomes less likely.

China’s growing conventional and nuclear capabilities in the Indo-Pacific have driven many in allied countries
to question their current approaches. Many in South Korea are worried by the possibility that U.S. extended
deterrence could fail. In their eyes, North Korea’s ability to hit any U.S. city could prevent U.S. assistance

in the event of a restarted Korean war, making a South Korean nuclear deterrent the only guarantor of the
country’s safety—a logic that applies to China as well.®* South Koreans are historically more open to the idea
of developing a nuclear bomb than their Japanese counterparts, and in recent years that option has been
discussed more frequently. In January 2023, President Yoon Suk Yeol commented that the nation may have
to pursue nuclear weapons development or “demand redeployment of U.S. nuclear arms” to South Korea
in response to the North Korean nuclear threat.?* According to a 2022 poll, 71 percent of South Koreans
were in support of the nation pursuing its own nuclear weapons.*® The North Korean nuclear threat has also
influenced thinking in this area. While no country has taken steps toward this option, what was once an
unthinkable topic has now become more mainstream.

In Japan, the specter of a rising China and the Trump administration’s unreliability undermined Tokyo’s

faith in extended deterrence. Russia’s invasion of Ukraine has done even more to drive the debate underway
in Japan. And whereas advocates of pursuing a nuclear weapon are traditionally found on the far right, this
formerly taboo opinion is becoming more mainstream, with Prime Minister Abe Shinzo, shortly before his
death, publicly raising the idea of housing U.S. nuclear weapons in Japan (i.e. through a nuclear-sharing
arrangement).® While the current prime minister, Kishida Fumio, quickly rejected the suggestion, Kishida was
also severely criticized for failing to “mention the [Treaty on the Prohibition of Nuclear Weapons] and for not
clarifying Japan’s future role in nuclear disarmament” in the 2022 NPT Review Conference.* It is important

to note here that besides Russia’s invasion, China’s conventional buildup and increasingly aggressive foreign
policy are likely driving most of Japanese anxiety. China’s nuclear buildup is probably only a secondary
driver. Japan’s 2022 National Defense Strategy, for instance, discusses China’s anti-access/area denial (A2/AD)
network, aggressive activities around the Senkakus, and threat to Taiwan much more than its nuclear forces.3

While the Australian government maintains its firm stance on nuclear nonproliferation, the development
of China’s military capacity has posed increasing security risks to the nation and prompted discussion on
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the strengthening of U.S. extended deterrence. Australian minister for defense Richard Marles expressed

his concerns toward China’s use of force in the South China Sea and called for increased U.S. military
presence as part of Australia’s new defense strategy.®® Some defense analysts have questioned U.S. extended
deterrence and suggested the possibility of acquiring nuclear weapons.®® A 2022 poll revealed that 36 percent
of Australians were in favor of obtaining nuclear weapons—more than double the amount in a 2010 poll
conducted on a similar (though differently phrased) question.”

How can the United States deal with these growing concerns about U.S. extended deterrence? First,
deployment of U.S. tactical nuclear weapons in Asia is not the answer. At best, this has little impact on Beijing’s
thinking, and at worst, it may enhance the legitimacy of China’s attacks on U.S. regional bases and even on
Taiwan if nuclear weapons were discussed as an option for cross-strait stability. That leaves the software
options of greater consultations and joint defense planning, which might reassure allies and partners of U.S.
intentions even as they have minimal impact on Chinese contingency planning.

Implications for Arms Control Approaches

Political scientist Joseph Nye defines arms control as efforts between nations to “limit the numbers, types,

or disposition of weapons.”®? There are two key data points that drive the following recommendations on

the potential of arms control agreements with China. First, China’s participation in arms control regimes to
date is largely driven by the belief that these arrangements give them a competitive edge. Granted, China’s
participation in arms regimes is widely touted as a success story.” In 1980, Beijing was essentially uninvolved
in international arms control agreements, but by the late 1990s, its participation rate was on par with that

of other major powers.** China joined the International Atomic Energy Agency in 1984, agreed to the Treaty
on the Non-Proliferation of Nuclear Weapons in 1992, helped negotiate the Comprehensive Nuclear Test-Ban
Treaty in 1996, and signed and ratified the 1993 Chemical Weapons Ban Treaty.*

But given China’s different approach to nuclear weapons and conventional arms sales, China has sacrificed
little in terms of potential power gains. It makes sense, therefore, for China to work to constrain the United
States’ ability to leverage its advantages in these areas. Indeed, Chinese experts such as Tang Yongsheng,
professor at the PLA National Defence University, have been direct about the strategy, arguing that China
should “use the UN arms control and disarmament institutions to restrain U.S. arms development and
deescalate the U.S.-China arms race.”®® China has gone further than current regimes, advocating for a complete
ban and destruction of nuclear weapons and advocating for a global no-first-use treaty for nuclear states.®”
Indeed, this self-serving approach to arms control best explains why China has more of a spotty record on
export controls.

Second, taking into account the modernization discussion in the first section, which argues that China has

yet to deviate from its minimal-deterrent nuclear strategy and posture, there is likely no possibility of China
joining bilateral arms control arrangements between Russia and the United States that focus on restricting the
quantity of its nuclear weapons or the effectiveness of its delivery systems until Russia and the United States
reduce their arsenals to China’s level. Fu Cong, the head of the arms control department of China’s Ministry of
Foreign Affairs, explicitly stated that “China has no interest in joining the so-called trilateral negotiations, given
the huge gap between the nuclear arsenal of China and those of the U.S. and the Russian Federation.”® In the
eyes of Chinese military strategists, arms control is generally seen as a tool by the strong to keep down the
weak.* This inherent suspicion is illustrated in the Science of Military Strategy, a core textbook for senior PLA
officers, in which arms control is described as a “struggle” between self-interested great powers.!° Chinese
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leaders are particularly suspicious of U.S.-led arms control regimes, which Chinese strategists see as a “trap”
designed to solidify U.S. nuclear dominance and undermine China’s nuclear deterrent.””! Indeed, China mostly
uses arms control as a notion to protest against other countries’ arm deployment and development.

This does not mean progress cannot be made, but U.S. objectives need to shift. First, to support the argument
in the deterrence section about instability in conventional deterrence, the United States could consider
asymmetric arms control arrangements, such as reductions in U.S. theater missile defense capabilities or even
in the number of nuclear warheads, in exchange for demobilization of certain types and numbers of Chinese
conventional missiles. Chinese interlocutors have often expressed interest in a U.S. statement of mutual
vulnerability. What would make such a concession to China worthwhile to the United States? The United States
could maintain that it possesses a strong nuclear capability, and that China would certainly suffer far more
than the United States in any nuclear exchange, while also admitting at the same time that the United States is
vulnerable to nuclear attack.'®

China, the United States, and Russia have been focused on developing artificial intelligence (AI), but through
different approaches. The Russian projects are directed at creating military hardware which relies on Al

but leaves decisions entirely in human hands, while the U.S. approach is also more conservative, with the
goal of producing computers that can assist human decisionmaking but not contribute on their own. China
has the most aggressive approach, focusing on developing advanced Al that could contribute to strategic
decisionmaking. In China’s 2017 New Generation Artificial Intelligence Development Plan, which lays out

its goal of leading the world in AI by 2030, China aims to have Al systems that can outperform humans in
complex, changing environments and that can process more battlefield information than humans. This would
give the PLA a substantial advantage over its adversaries that have less ability to utilize information.!®® Despite
these lofty goals, much more research and development needs to be done before any existing Al system is
advanced enough to advise battlefield operations.

China understands that the proliferation of Al brings new risks and challenges to the global stage and wants
to be in charge of setting the norms for this new technology. As such, China’s New Generation Artificial
Intelligence Development Plan calls on minimizing the risks of Al to ensure a “safe, reliable, and controllable”
development of the technology. This includes formulating laws, regulations, ethical norms, and safety
mechanisms for AL'%4

Chinese officials have also expressed concerns about an Al arms race and emphasized the need for
international cooperation and potential arms control. PLA scholars have indicated that they are concerned
that AI “will lower the threshold of military action” because states may be more willing to attack each other
with Al military systems due to lowered casualty risks. Chinese officials have also expressed that they are
concerned about increased misperceptions through the use of these systems.!> China’s private sector, which
plays a big role in developing a lot of Al systems—for example, Baidu makes autonomous vehicles, Alibaba
Cloud is in charge of smart cities, and Tencent makes medical imaging—have also voiced their worries.!°® Jack
Ma, the chairman of Alibaba, explicitly stated at the 2019 Davos World Economic Forum that he was concerned
that the global competition over Al could lead to war.

There may be more room to maneuver, therefore, to discuss how cyber warfare, counterspace capabilities,
or Al-enabled systems could create crisis dynamics that neither side favors, and thus China may be willing to
agree to mutual constraints in these areas to protect C2 and otherwise reduce the likelihood of accidents and
miscalculation. For instance, the U.S. 2022 Nuclear Posture Review emphasizes the importance of keeping a
human in the loop for nuclear employment and decisionmaking.'”” This approach aims to maintain control
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and reduce risks associated with Al-driven systems. A general agreement with China on this matter could be
useful in promoting transparency, trust, and stability between the United States and China. Given China’s
concerns about Al arms races, misperceptions, and the potential for conflict, it is possible that it may be open
to such an agreement, as it aligns with its security interests.

On space, China has been promoting the Prevention of Placement of Weapons in Outer Space Treaty, which
aims to prohibit the placement of weapons in outer space. China supports this treaty to prevent a space arms
race.'®® However, the United States opposes the agreement, as it believes the treaty lacks proper verification
mechanisms and could potentially limit its ability to defend its space assets. Furthermore, the United States
has been advocating for international norms and rules to regulate space activities, while Beijing has expressed
reservations about this approach.'®® China’s 2013 Science of Military Strategy prefers to argue that “seizing
command of space and network dominance will become crucial for obtaining comprehensive superiority

on the battlefield and conquering an enemy.”"° Despite these disagreements, reaching a consensus would be
challenging but possible. As China and the United States consider space weaponization and threats to space
assets, including satellite systems that support nuclear C2 on the ground, agreements on protecting these
systems will become critical points for maintaining control over nuclear forces—something of mutual interest
to both nations.™

In addition to refining which capabilities to control and restrict, U.S. strategists should also consider whether
bringing China into bilateral agreements currently in place with Russia is the right strategy. This largely
depends on alliance dynamics between China and Russia. If it looks like the two countries might team up to
promote their preferred norms, trilaterals may not be superior to two separate bilateral channels. However,
if China’s participation will impose constraints on Russia or vice versa, or the two countries are so clearly in
alignment that they concede deterrence is determined by the balance of U.S. forces against an aggregate of
Chinese and Russian nuclear forces (such that then the United States is outnumbered and may have to make
some concessions), trilateral and broader multilateral arrangements may be the optimal future modality.

Lastly, China tends to exploit gaps in the international order, making advances at the expense of others when
international norms are not solid. Many of the main concepts central to arms control-such as what defines a
strategic system, a deployed system, or a tactical nuclear weapon—are debatable. This ambiguity creates space
for China to pursue its modernization goals with relatively less pushback and reputational costs. Even if China
and the United States cannot agree on force posture, a first step in arms control should be to reach agreement
about these fundamental concepts and their meanings and implications.

Conclusion

China’s nuclear modernization and buildup requires new thinking on deterrence, force posture, and arms
control. However, it is not necessarily the case that the solutions of the past suit the challenges in store for

the coming period between 2035 and 2050. A best-case scenario for U.S. and allied security is for Chinese
nuclear doctrine and strategy to treat nuclear weapons as only relevant for nuclear deterrence, serving no war
fighting use. As the United States considers changing its approach to its own nuclear modernization, extended
deterrence, or arms control, a primary question should be how these changes might alter the role of nuclear
weapons in China’s strategy. This does not need to be a two-peer competition, as this volume posits, but rather
the United States could avoid creating a strategic adversary in Beijing altogether. Preventing a more permissive
Chinese nuclear strategy should be the top priority of all efforts, even if it means living with a larger, more
survivable Chinese nuclear arsenal.
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U.S. Nuclear Policy in
a Two Peer Nuclear
Adversary World

By Franklin C. Miller

Prologue: How Did We Get to Where We Are?

Beginning in the late 1940s, nuclear forces first dominated, and then were a dominating factor in, U.S.
defense policy for over 40 years. As the Cold War ended, and the threat of al Qaeda and global terrorism
emerged, the U.S. defense establishment turned its focus away from nuclear deterrence and the forces
which it supported. Systems which were first built in the 1960s and were then modernized or replaced in
the 1980s should have been similarly modernized or replaced beginning in the Clinton and George W. Bush
administrations, but they were not. As a result, as the Obama administration ended, the outgoing secretary
of defense, the late Ashton Carter, observed:

. .. the Defense Department cannot further defer recapitalizing Cold War-era systems if we are to
maintain a safe, secure, and effective nuclear force that will continue to deter potential adversaries
that are making improvements in their air defenses and their own nuclear weapons systems. The
choice is not between replacing these platforms or keeping them, but rather between replacing
them and losing them altogether. The latter outcome would, unfortunately, result in lost confidence
in our ability to deter. The United States cannot afford this in today’s security environment or in
any reasonably foreseeable future security environment.!"?

Concurrent with this neglect of force posture, the U.S. government failed to view nuclear deterrence policy
as a major area of interest, and even the idea that a nuclear deterrent relationship with Russia, or even

the small but growing nuclear forces of China or North Korea, required high-level attention attracted little
support. Russia’s invasion of Crimea, North Korea’s continued expansion of its nuclear arsenal, and the
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emergence of the aggressive Xi Jinping as China’s next leader caused the Obama administration in mid-
stream to rediscover the importance of nuclear deterrence. Successive U.S. administrations have continued on
that path, but as they have done so, the global scene has become more unsettled.

An Unsettling Echo of the Past

By any reasonable measure, the world has become a more dangerous place over the past 10 years. Russia,
China, and North Korea are increasingly dangerous. All three nations’ autocratic leaders seek to intimidate
their democratically oriented neighbors, and all three harbor ambitions of imperial aggression.

A student of history would observe that the 2020s are eerily reminiscent of the 1930s. Adolf Hitler doubted
the will of the Western democracies and went to war against them despite the advice of his military. (His
claim that wherever the German language was spoken must be incorporated into the Nazi state resembles
Putin’s claims about Russophone territory.) In Tokyo, Premier Togo Shigenori and his ruling clique were
similarly convinced, in highly racist terms, that the United States and United Kingdom were weak, failing
nations that lacked the will to defend themselves. Both Berlin and Tokyo were convinced that the internal
domestic political divisions in the United States and United Kingdom would prevent any unity to rally
against aggression. All of this rings true today, with the exception that Putin, Xi, and Kim Jong-un also
possess nuclear weapons their twentieth-century forebears lacked. As a result, the United States’ credibility
and its commitment to defend allies are once again being called into question by aggressive authoritarian
regimes—but today these countries’ possession of nuclear weapons allows them to add a dangerous new
element of intimidation and coercion.

Putin, Xi, and Kim believe deeply in the political power of nuclear weapons. This is evidenced by their
significant investment in the modernization and growth of their nuclear forces, for both long-range and
theater/tactical purposes. It is made evident by their use of nuclear blackmail, in Xi’s case a more subtle
exercise of that blackmail than Putin or Kim’s efforts; but in all three cases, such blackmail had an effect on
regional politics and stability. None of them accepts traditional Western ideas of “strategic stability” (despite
decades of well-meaning Westerners seeking to “educate” them). This can be seen in their continued
embrace of intercontinental ballistic missiles (ICBMs) equipped with multiple independent reentry vehicles
(MIRVs), their continued rejection of transparency, and their continued willingness to push the envelope
with respect to state-sanctioned dangerous military activities and incidents at sea (despite Moscow and
Beijing’s membership in accords which prohibit such reckless behavior). All of this is compounded by
investments in massive conventional forces and offensive space and cyber capabilities.

Accordingly, as the United States faces the present and the future, its overriding priority must be to
protect U.S. and allied security and territorial integrity without having to fight a war. This means the
United States must deter major aggression and blackmail by an enemy (or enemies) using conventional
forces, nuclear forces, cyber forces, or space capabilities. That is the country’s deterrent task for today
and for tomorrow.

The Essence of Deterrence Policy

The Biden administration, in its October 2022 National Security Strategy, recognized the gravity of the threats
facing the United States and its allies:
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Russia poses an immediate threat to the free and open international system, recklessly flouting the
basic laws of the international order today, as its brutal war of aggression against Ukraine has shown.
The PRC, by contrast, is the only competitor with both the intent to reshape the international order
and, increasingly, the economic, diplomatic, military, and technological power to advance that
objective."®

These twin political challenges are made more fraught by the fact that, due to the buildup of its nuclear
arsenal, China has now essentially joined Russia as a “nuclear peer” of the United States. (While some will
point out that China’s strategic arsenal is today considerably smaller than that of the United States, two facts—
that it (1) now fields an operational strategic nuclear triad and a large number of theater and tactical-range
nuclear weapons, and (2) that it is continuing to deploy more nuclear weapons—certainly qualifies it to be a
“nuclear peer” of the United States.) Never before in the nuclear age has the United States faced two potential
nuclear peer adversaries, each of which can act alone or, potentially, in concert with the other. This is the
reality of the “new nuclear world.”

To preserve peace and prevent war, the United States must return to the fundamental constructs of deterrence
policy. The basic and traditional deterrence policy construct holds for this new world: the leadership of
potential aggressors must see the United States as capable of inflicting various amounts of unacceptable

pain should they decide to attack the United States or its allies at any level. The 1983 Scowcroft Commission
produced the best statement of this principle:

Deterrence is not and cannot be bluff. In order for deterrence to be effective we must not merely have
weapons, we must be perceived to be able, and prepared, if necessary, to use them effectively against
the key elements of [an enemy’s] power. Deterrence is not an abstract notion amenable to simple
quantification. Still less is it a mirror of what would deter ourselves. Deterrence is the set of beliefs in
the minds of the [enemy] leaders, given their own values and attitudes, about our capabilities and our
will. It requires us to determine, as best we can, what would deter them from considering aggression,
even in a crisis—not to determine what would deter us.™

To continue to deter effectively today and for the foreseeable future, the United States must credibly continue
to hold at risk what potential enemy leaders value most: themselves, the security forces which keep them in
power, their military forces, and their war-supporting industry.

As noted above, what has changed in this new world is the emergence of China as a second nuclear peer to the
United States. Recognizing this, the United States needs, for the first time in the nuclear age, to be able to deter
Russia and China simultaneously (not just sequentially). Dictators can act quickly and with great secrecy. The
United States must be ever mindful of the possibility that, like Hitler and Stalin, Xi and Putin could unveil at
any point, most dangerously in a crisis, a treaty of military and political alliance.

From Policy to Forces: Why a Triad?

The United States’ continued investment in a strategic nuclear force based on a triad of land-based ICBMs,
submarine-launched ballistic missiles (SLBMs), and manned bombers equipped with either stand-off cruise
missiles or gravity bombs remains, despite skepticism in some quarters, the optimal manner in which to
deploy a nuclear deterrent. The triad started life, admittedly, as the offspring of the inter-service rivalries of
the 1950s. During the 1960s, however, strategists recognized that the combination of three different basing
modes, each with unique strengths and different but offsetting vulnerabilities, separate attack azimuths,
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and complementary alert postures, presented potential enemy offenses and defenses with insurmountable
obstacles. All of this remains true today. As a result, the three-legged combination continues to provide
maximum deterrent stability because an aggressor cannot pre-emptively destroy the triad or prevent the
retaliation it could impose. Interestingly, while some U.S. critics deride the triad concept, it is worth noting
that it has been copied by Russia, China, Israel, and India.

Why a Modernized Triad?

As former secretary of defense Ash Carter’s comment indicates, the viability of the U.S. deterrent is slowly
deteriorating. The Minuteman III ICBMs were first deployed in the 1970s. Their electronics, guidance systems,
and motors have all been modernized several times over the last 50 years, but those options are no longer
available to prolong their lifespan. The existing force will have to be retired within the next 10 years. The

new Sentinel ICBM will replace the 450 Minuteman missiles on a one-for-one basis, thereby ensuring the
continuation of a sovereign-based force which will possess high responsiveness and accuracy as well as rapid,
secure communications. Ohio-class submarines, the first of which began its service in 1982, have served longer
than any previous class of U.S. nuclear-powered submarine. A submarine’s safety is affected principally by the
pressure its hull has endured throughout its lifetime and whether the equipment associated with the nuclear
plant has become brittle. Based on these indicators, the Ohio-class submarines must be retired within the next
10 to 15 years. A “minimum of 12” Columbia-class ballistic missile submarines (SSBNs) will begin replacing the
14 Ohio-class boats starting in the late 2020s."5 The bomber force consists of (modernized) 1960s-era B-52s and
a small number of 1990s-era B-2s. The B-52s have been incapable for decades of penetrating heavily defended
airspace and have been equipped with cruise missiles as a result. Those cruise missiles, however, entered into
service in the early 1980s and had a designed service life of 10 years. They will not pose a credible threat by the
end of this decade. A replacement cruise missile, the Long Range Stand Off (LRSO) cruise missile is scheduled
to enter service in 2029-2030, thereby ensuring the B-52’s continued relevance. Only 19 stealth penetrating B-2
bombers exist, and these are scheduled to be replaced by 120 new penetrating B-21 bombers.

Ever since the current strategic modernization program was first approved during the Obama administration,
twin questions have been raised as to its affordability and its priority among other defense needs. The
program is affordable. The Department of Defense (DOD)’s 2018 Nuclear Posture Review (basing its figures on a
smaller DOD budget than exists today) stated:

While estimates of the cost to sustain and replace U.S. nuclear capabilities vary . . . even the highest
of these projections place the highpoint of the future cost at approximately 6.4 percent of the current
DoD budget. Maintaining and operating our current aging nuclear forces now requires between

two and three percent of the DoD budget and the replacement program to rebuild the triad for
decades of service will peak for several years at only approximately four percent beyond the existing
sustainment level of spending. This 6.4 percent of the current DoD budget required for the long-term
program represents less than one percent of today’s overall federal budget.!

Prioritizing nuclear modernization is not a real issue when one considers that nuclear deterrence
fundamentally underwrites U.S. strategic interests and military missions around the world. To be sure,

the United States is currently in urgent need of, among other things: deployed conventional prompt strike
systems; rebuilt war reserve munitions stockpiles across the board for ground, air, and naval forces; more
robust space offensive and defensive systems; advanced cyber warfare capabilities; and dramatically more
tanker aircraft than today. All contribute to the United States’ ability to deter adventurism, aggression, and
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war. But their deterrent effect in a world defined by two nuclear peer states depends first and foremost on an
unquestioned strategic nuclear deterrent.

How Much Is Enough?

Deterring China and Russia simultaneously leads to a need for an increased level of U.S. strategic warheads:
simple logic and arithmetic suggest that the force level enshrined in New START during the 2010s and
designed for a world far different from today’s is insufficient for 2023—let alone for later in this decade and on
into the 2030s. Therefore, it follows that the current U.S. nuclear modernization plan itself is necessary but not
sufficient. While the triad concept remains sound, the modernization plan was conceived to deal with a far less
dangerous world. Within the next several years, either as a result of an ignominious early end to New START or
its expiration in 2026, the United States will have to begin to deploy a larger deterrent force. For the near term,
and probably through at least the mid-2030s, the United States will need to take warheads out of the “reserve
hedge” and place them in the field. This will require increasing the loadout on the Minuteman 3 ICBM from
one to two or three warheads (and in the future continuing this on the new Sentinel ground-based strategic
deterrent ICBM system), increasing the loadout on the Trident II/D-5 SLBM up to eight (as well as restoring

to operational status the four missile tubes on each Ohio-class submarine which were “neutered” under New
START), and increasing to the maximum number possible the AGM-86B air-launched cruise missiles (ALCM-
Bs) and B61-12 bombs assigned to the B-52s and B-2s. (The United States should also take steps to return to
nuclear-capable status those B-52s “neutered” under New START, although there will not be sufficient LRSOs
to arm them until the 2030s.) None of this can be achieved overnight. The United States can, however, begin
to reach the levels required to deter Moscow and Beijing simultaneously by preparing now to upload and
doing so after New START constraints have been removed. This will sustain deterrence through the 2030s as
replacement systems come online. Assuming no diminution in the threat, and therefore the continued need

to maintain those force levels in the 2030s and beyond, the United States can sustain deterrence by extending
the modernization programs for the Columbia SSBN, B-21, and LRSO-building more than 12 Columbia SSBNs
and more than 120 B-21s and ensuring that the Air Force has sufficient LRSOs to hang one on every mounting
point on the B-52s and B-21s (which is not the current Air Force plan).

Russia, China, and North Korea all have significant short-range and mid-range nuclear forces, and Putin and
Kim often indulge in threats to use these systems. (As noted, Xi’s threats are more subtle but nevertheless
real). The United States needs to have a clear range of options below the strategic level to deter the use of
these weapons in wartime. The United States’ sub-strategic options outside of the North Atlantic Treaty
Organization’s (NATO) Europe (where the country has NATO-deployed dual-combat aircraft) are confined to
the W76-2 SLBM warhead. Having only one type of response option is never a sound deterrent approach; the
United States needs to augment the W76-2 particularly for non-NATO contingencies. As a result, the country
must proceed to develop and deploy a new sea-launched, nuclear-tipped cruise missile to bolster theater
deterrence.

Underwriting the weapons systems is an aging nuclear command and control structure which also must be
upgraded and modernized.

How Much Is “Too Much”?

The measure of whether the United States’ strategic nuclear force is sufficient should be whether it allows
the country to hold at risk the valued assets of the Russian, Chinese, and North Korean leaderships and
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to maintain an adequate reserve force. The idea that the United States must maintain “parity” or rough
equivalence with Russian or Chinese nuclear force levels should not be a factor in force sizing. As long as the
United States is confident in its ability to cover its targets—and it can make that convincingly clear to potential
adversaries—it should not enter into a competition to achieve numerical parity. It should be of no consequence
if Moscow or Beijing (or both) seek to build and deploy forces which exceed U.S. levels; their ability “to make
the rubble bounce” is not strategically significant and should not be perceived as such. The only area where
parity or equality is required is in arms control—any treaty the United States enters into must provide the right
to deploy the same force levels as the other treaty parties.

Integrated Deterrence?

While a robust strategic nuclear deterrent undergirds everything the United States undertakes around the
world, it is a necessary but insufficient counter to potential aggression in a world in which Russia, China,

and even several rogue states maintain capable conventional forces as well as offensive space and cyber
capabilities. While those particular threats are not the subject, per se, of Project Atom’s work, it would be
wrong not to comment on them, however briefly. A credible deterrent must provide responses to all forms of a
potential enemy’s aggression.

Given Russian and Chinese capabilities, the United States must continue to deploy powerful air, naval, and
ground conventional forces, offensive and defensive counterspace systems, and world-class offensive and
defensive cyber assets. There are significant gaps in these nonnuclear areas. For one, the United States
currently lacks adequate offensive and defensive counterspace capability. In another example, given Moscow
and Beijing’s extensive anti-access/area denial (A2/AD) capabilities designed to prevent U.S. naval forces

from operating successfully in the Baltic and South China Seas, respectively, the United States requires but
has not fielded the means—the Conventional Prompt Strike system—to destroy the A2/AD threat. While a
joint Army and Navy program has developed this long-range conventional hypersonic missile, both service’s
bureaucracies are treating deployment as a matter of routine business rather than an urgently needed
requirement. Similarly, the Air Force tanker fleet is woefully inadequate to support a major war in the Pacific,
let alone a world in which U.S. forces might have to fight in both Europe and Asia. The real issue in all of

this is the non-responsive, process-oriented, and deeply risk-averse nature of the service bureaucracies—the
organizations focus on numbers of platforms rather than needed capabilities, including for both cutting-edge
technologies and mundane but essential items such as war reserve munitions. This problem is compounded
by a defense-industrial base which has been deliberately allowed (even encouraged) to atrophy since the end
of the Cold War and which requires major rejuvenation—a task in which the DOD and Congress must both play
arole.

Finally, an effective deterrent requires integration of all of these military capabilities and, to a larger degree,
integration of whole-of-government activities to deter aggression and prevent war. This is an area where

the United States has not particularly excelled for decades; today, despite the administration’s rhetorical
commitment to “integrated deterrence,” the DOD does not plan in an integrated manner. The bureaucratic
barriers and baronial and territorial instincts of the various combatant command staffs have proved a major
impediment to integrating regional and functional forces and even to planning most effectively for such
employment—all despite well-meaning commitments at the four-star level in the Pentagon to create cross-
cutting planning and operations. A failure to address this meaningfully will undercut U.S. combat capability
globally. There are various ways to force the regional and functional combatant commands to plan in an
integrated manner. All would be bureaucratically difficult to create, but the function is absolutely necessary.
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Of all the various approaches, the best would be to build on the experience of the Omaha-based Joint Strategic
Target Planning Staff, which was co-located with Strategic Air Command from 1960 until the demise of both
in 1992. A new Joint Strategic Planning Staff, reporting to the chairman of the Joint Chiefs of Staff, should

be created to ensure the geographic combatant commanders’ war plans include not only air, ground, and
maritime operations but also integrated space, cyber, and nuclear ones as well.

The Nuclear Weapons Complex

In the mid-1990s, the Clinton administration advocated for the adoption of the Comprehensive Nuclear-Test-
Ban Treaty. While never ratified by the U.S. Senate, the treaty’s existence and the administration’s view of
the international security situation led it to slash funding for the agency responsible for the maintenance and
production of U.S. nuclear weapons: the National Nuclear Security Administration (NNSA). The result over
time was a production complex housed more often than not in World War II-era buildings, unable to produce
new uranium pits or new warhead designs, and largely focused on the life extension of existing weapons.
Funding increases beginning in 2020 and continuing today have been unable to significantly change the
capabilities of the nuclear weapons complex. Construction of new facilities has been delayed, and costs have
risen accordingly. To exacerbate the situation further, significant numbers of skilled and experienced workers
and scientists are reaching retirement age, and the NNSA has been unable to attract and retain adequate
numbers of replacements. All of this has led to a situation where, despite having stellar leadership today, the
NNSA has become the single greatest impediment to modernizing the U.S. nuclear deterrent. A recent NNSA
internal study observed: “On the current path, warhead modernization programs, facility construction, and
capability recapitalization will continue to slip and, even worse, we may not be able to attract and retain the
needed workforce.”!"”

There may be no good answers to solving this crucial but seemingly intractable problem."® Drawing on the
work of the 2014 Mies-Augustine report, it is possible to advance several potential remedies"®:

= The NNSA should be removed from the Department of Energy (whose leadership’s focus has traditionally
been on non-defense issues) and be made an independent agency;

= The administration should accord the rebuilding of the nuclear weapons complex a “Moonshot-like”
priority and act expeditiously to resolve the myriad problems which have made it a major vulnerability in
the overall U.S. deterrent posture; and

= The administration should undertake the politically difficult but nonetheless necessary task of persuading
Congress to remove NNSA funding from the Energy and Water Committees and place it under the Armed
Services Committees.

Allies and Extended Deterrence

While somewhat of a truism, the fact is that the United States’ biggest single advantage over Russia, China, and
North Korea in international affairs is that it has allies and they do not. The United States shares democratic
forms of government and a strong belief in the Western liberal political tradition with those allies. It also has
strong trading relationships. But a key factor which binds the United States’ European and Asia-Pacific allies is
their perceived need for protection from blackmail, coercion, and attack from their nuclear-armed neighbors.
Much of the concerns of U.S. allies faded after the end of the Cold War, only to return with heightened fears
over the past four to five years, given Putin’s murderous aggression against Ukraine and nuclear threats, Xi’s
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many attempts to intimidate Tokyo, Canberra, Seoul, and Taipei, and Kim’s occasional outbursts. Reassuring
allies that the United States can and will continue to protect them involves a mixture of diplomacy and
demonstration of military capability; based on history and geography, the elements of that mixture are
different in Europe than in the Asia-Pacific.

EUROPE

Faced with the threat of invasion by a large Red Army following World War II, and confronting an
unwillingness to pay the sums deemed necessary to provide a conventional force equal to it, the United States
and its European allies formed a defensive alliance-NATO—and based its defense posture principally on the
threat of a nuclear response. The purpose of NATO was simple: to prevent a third major conventional war
which would devastate the homelands of the European members of the alliance. Beginning in the mid-1950s,
the United States began deploying thousands of mid-range and short-range weapons to NATO Europe for
potential use in wartime by both U.S. and allied forces. This demonstration of military capability contributed
to an effective deterrent throughout the Cold War. In the 1960s, NATO governments increasingly evinced
concern about how the Europe-based weapons might be used in wartime and pressed for a consultative
mechanism on the topic, an arrangement the United States agreed to in 1967.

Over the past 55 years, allied governments and their polities have remained essentially supportive of NATO’s
nuclear arrangements. The consultation process is long established and accepted. The size and scope of

the deployment of U.S. nuclear weapons has been reduced dramatically as a result of the end of the Cold
War, and the lowered threat perception derived from the demise of the Warsaw Pact and Soviet Union led

to calls from some quarters for their complete removal. However, as Russia’s aggressive nuclear diplomacy
increased, coupled with its invasion of Georgia, its occupation of Crimea, and its February 2022 invasion of
Ukraine, there is a general acceptance of the value of and need for NATO’s nuclear-sharing arrangements.
Indeed, Putin’s declarative threats against NATO have heightened a collective awareness among publics,
politicians, and governments of the danger posed by Russia. Many are and will be watching carefully how the
Biden administration deals with the war in Ukraine, including potential Russian use of nuclear weapons; any
perceived weakness will inevitably undermine confidence in the United States’ commitment to defend NATO
from Russian aggression. It will also be important politically, both within NATO’s European members as well
as among political elites in Washington, for alliance members to meaningfully carry out their commitments to
increase their own defense capabilities. Augmenting U.S. military prowess with increased allied conventional
(particularly ground) forces, cyber capabilities, and, to some much smaller extent, space assets will be seen as
key to success here.

ASIA

The United States’ extended deterrence posture in the Asia-Pacific has, mostly for historical reasons, been
markedly different from that in NATO Europe. The possibility of war, except perhaps on the Korean peninsula,
was largely discounted by regional allies historically. U.S. nuclear weapons had been deployed only in one Asia-
Pacific allied nation, South Korea, and they were earmarked for wartime use solely by U.S. forces. With U.S.

Navy aircraft carriers and patrol squadrons removed from nuclear roles at the end of the Cold War, the only U.S.
non-strategic weapon available to the region was the nuclear-tipped Tomahawk SLCM, and it was retired without
replacement by the Obama administration (over Japanese objections). Given the U.S.-centric nature of regional
nuclear deployments, no consultative arrangements with Asian allies were ever created or sought.

Within the last 15 years or so, however, the need for both diplomatic and hardware solutions has emerged.
Successive governments in Japan have been increasingly unsettled by China’s provocative behavior in and
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around Japanese airspace and its maritime borders. The steady buildup of Chinese and North Korean nuclear
forces has led to concerns in Tokyo that there are “holes” in the U.S. extended deterrence umbrella, and
senior politicians have even floated the idea that Japan should become a nuclear weapons state. Similar
sentiments have emerged in Seoul as well.'>° The Obama administration sought to allay these concerns by
establishing recurring nuclear policy discussions with both Japan and South Korea. While these discussions
have been an important first step in restoring confidence in the extended deterrent, they are only that—a first
step. Follow-on steps should include:

= The United States should proceed with the development and deployment of SLCM-N aboard U.S.
submarines.

= The Australia-United Kingdom-United States (AUKUS) agreement should be expanded to include Japan and
South Korea in a broad and loose alliance that features enhanced information and technology sharing,
joint exercises, and joint planning conferences.'?

= The United States should build a broad and loose alliance that also encourages allied development of
conventional, cyber, and potentially space capabilities which are interoperable with and complementary
to U.S. systems.

= Finally, the United States must put to rest the notion, popular in some quarters, that it cannot successfully
fight simultaneously in Europe and the Pacific. Europe is primarily a ground war augmented by allied
air power; the Pacific is a maritime and air war. Space and cyber will occur on a global basis regardless
of which adversary the United States faces. The United States can fight successfully in both theaters with
allied help.

Arms Control and Its Future

The pursuit of arms control grew from a cottage industry in the 1970s into an area of major U.S. and
international government focus in the 1980s, in many ways obtaining a position of primacy among national
security theorists and even some practitioners. Along the way, a fundamental truth was lost. Arms control is a
tool which can contribute to national and international security and to reduced tensions. Arms control is not
and never can be a substitute for a strong deterrent capability. As the United States enters the world of two
potential nuclear adversaries, it should do so with a deterrent force equal to that situation. While advocates
of maintaining New START (or a follow-on keeping its limits) will oppose any attempt to move beyond its
limits, such a point of view is dangerous. Deterrence should be the United States’ first priority. Arms control
agreements can moderate the threat, but the United States cannot allow arms control to undercut what it
needs for deterrence—nor does it have to (more on this below). Finally, looking to the future, the United States
should broaden the focus on great power arms control beyond intercontinental weapons to include all nuclear
weapons, including short- and medium-range weapons as well as exotic and long-range ones. The rationale
for this should be clear: Russian and Chinese nuclear weapons threaten U.S. allies (whom the United States
has committed to defend), and any initial use of nuclear weapons would almost certainly begin not through
intercontinental strikes but as a result of nuclear use in a war which starts in the theater. It is intellectually
dishonest to argue that arms control is an important element of moderating international conflict and then to
ignore the weapons most likely to be used first in a war.

Setting the above aside momentarily, it must be acknowledged that the future of arms control in the near term
is bleak:
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= It is difficult to conceive of how the United States can return to an arms control negotiation with Russia as
long as Vladimir Putin remains its president.

= The Chinese government has long been dismissive of entering arms talks (and views transparency and
inspection regimes—both fundamental to a successful arms control accord—as weakness).

= And disarmament is unrealistic and not in the cards. In this regard, it is instructive and curious that of the
P5 countries, only the United States, the United Kingdom, and to some degree France are sensitive to the
domestic and international criticism that they have not fulfilled their Article VI commitment of the Treaty
on the Nuclear Non-Proliferation of Nuclear Weapons (NPT) (itself an ambiguous commitment based
on the negotiating record and the U.S. government’s interpretation of it). Russia and China both appear
impervious to such commentary, and international critics largely ignore Moscow and Beijing’s nuclear
buildups.

Even before Russia destabilized Europe by invading Ukraine, the idea of arms control was under significant
stress, as major actors showed an inclination to violate basic norms:

= Under Putin, Russia has violated nine treaties and agreements which his predecessors had signed with the
United States.””? In addition, Russian air and naval assets, as an element of state policy, routinely violate the
1972 Incidents at Sea Agreement and the 1989 Agreement on the Prevention of Dangerous Military Activities.

= Chinese air and naval forces, as a matter of state policy, routinely violate the Code for Unplanned
Encounters at Sea.

Furthermore, difficulties have arisen when sensitive sources have uncovered cheating, but the United States
cannot expose the offender or inform allies or the public due to concerns about “sources and methods.”
Russia’s violation of the Intermediate-Range Nuclear Forces (INF) Treaty is the poster child in this regard.

A Possible Way Forward

Beginning with two big “ifs”—if Putin is no longer ruling Russia in several years, and if Ukraine is able to
successfully repel its Russian invaders to the degree it is prepared to sign a peace treaty with Moscow—it is
possible to imagine a U.S.-Russian arms control treaty along the following lines:

47

Washington and Moscow would agree that all deployed air-, naval- and ground-launched nuclear
weapons on both sides would be subject to a new quantitative agreement. This would include traditional
intercontinental weapons, exotic intercontinental weapons such as the Poseidon/Status 6 system, mid-

and short-range nuclear weapons (to include land mines), dual-capable aircraft and B-61s in NATO, and
the United States’ SLCM-N.*

= The agreement would permit complete freedom to mix; within the overall agreed cap, each side would
be free to declare, and alter in the future, subject to notification and inspections, the composition of its
nuclear forces.

Reporting and intrusive verification provisions similar to those found in START I would apply.

China would be welcome to join the treaty’s initial negotiations or to join it after its entry into force.

= An entering rule for beginning negotiations would be that the negotiations would cover only nuclear
weapons and dual-capable weapons systems; missile defense, offensive space systems, and offensive
cyber systems—the inclusion of any of which would doom a successful conclusion and ratification—would
be excluded.
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Before entering into negotiations, the U.S. government would need to determine the size and composition of
the nuclear arsenal it requires to have a successful deterrent against Russia and China both for itself and for
its allies, and it would have to protect that number in the treaty’s outcome. While such an idea might appear
farfetched and totally unrealistic, it is difficult to imagine any other negotiated approach which would provide
security for the United States and its allies.

As a final note, it would be important for the United States, Russia, and China to seek, urgently and before
additional tests might occur to validate a system’s reliability, a ban on fractional orbital bombardment systems.
China’s deployment of such a system, allowing it to conduct an unwarned decapitation strike against its
enemies’ nuclear command and control apparatus, would be a highly destabilizing act. Banning this highly
dangerous technology before it reaches maturity would contribute to nuclear stability and inhibit its adoption
by other nuclear powers.

Conclusion

Students of U.S. history understand that the United States accepted its role as the protector of Western
European and Asian-Pacific democracy with great reluctance. The role was thrust upon the United States
in the wake of two world wars that devastated Europe and Asia, and in light of perceived threat of further
invasion and conflict by Russia and China. Nuclear deterrence and extended nuclear deterrence have been
fundamental to the United States’ success in this role.

It is worth considering the number of times Europe’s great powers went to war with one another after

1648, the date when the Treaty of Westphalia ushered the modern nation-state into existence. From 1648 to
1800, there were at least seven significant wars. From 1800 to 1900, there were at least six significant wars,
and that includes lumping all the Napoleonic Wars into one and similarly counting the three wars of Italian
independence as one. In 1914, there was World War I, the “war to end all wars,” whose massive carnage and
destruction of a generation of European males was not sufficient to prevent World War II.

Then, after 1945, a historic pause suddenly began. Did humankind change? Did the nature of governments
change? No, the existence of nuclear weapons made war between the major powers too dangerous to
contemplate as an instrument of prudent policy. As long as the United States maintains a strong deterrent, and
as long as potential enemy leaders act rationally, it will be possible to prevent major war. Popularly appealing
but ill-thought-out slogans such as “reducing the role of nuclear weapons” both threaten the basis of the
United States’ policy success over the past many decades and appear risible in a world in which potential
enemies have demonstrably increased their reliance on nuclear weapons and routinely employ nuclear
blackmail to try to intimidate the United States and its allies.
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Deterring Two Peer
Competitors for U.S.
Deterrence Strategy

Time to Innovate

By Leonor Tomero

eopolitical reality and nuclear modernization in Russia and China will soon require the United States

to deter two peer competitors. Meanwhile, dramatic technological changes are emerging from the

commercial sector in areas related to deterrence. These changes include not only new nuclear
dangers but more broadly increased risks of miscalculation and rapid escalation that could lead to nuclear war.
The United States needs to adapt and strengthen its deterrence posture against these new challenges and use
innovation for deterrence resilience to prevent nuclear war.

Given the increasing threat environment and higher risks of inadvertent escalation, the core objective of future
U.S. strategic deterrence should be to prevent nuclear war. This goal entails concurrently deterring conflict
with Russia and China as early as possible by denying any potential adversary the benefit of attack while
reducing the risk of escalation to nuclear weapons use. While nuclear deterrence remains central to national
security, the United States should harness innovation to pursue a stable deterrence architecture that is more
resilient against inadvertent escalation. This paper will examine:

1. how increasing threats, technological disruption, and increased risk of miscalculation are impacting
deterrence strategy, including why and how deterrence doctrine must evolve to address new threats
and prevent nuclear war, such as the need to adapt nuclear deterrence strategy;

2. how modernization should prioritize survivable nuclear forces and provide modern capabilities to
move deterrence to the left, meaning strengthen deterrence earlier in a crisis or conflict, as well
as why modernization should leverage innovation and emerging technologies, including artificial
intelligence, new space and cyber domains, and the private sector, to enhance deterrence and reduce
the risk of miscalculation;
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3. extended deterrence, including the importance of interoperability; and
4. arms control, including applying emerging technologies.

In summary, preventing nuclear war now demands a better understanding of emerging escalation pathways
and a concerted effort to move deterrence to further “left” of nuclear weapons use. Incremental changes

to twentieth-century architecture and Cold War strategy will not keep pace with technological change. To
reliably deter U.S. adversaries, a modernized deterrence should recognize that emerging technologies and
commercialization of outer space are critical to strategic stability and resilience. This requires harnessing new
capabilities and private sector innovation to ensure resilience through survivability, adding decisionmaking
time and opportunities for de-escalation, and undertaking rapid acquisition to reduce the risks of unintended
nuclear war.

Deterrence Strategy

Adversary threats are shifting across several domains—nuclear, space, and emerging technologies—and, when
combined with an increased risk of miscalculation and inadvertent escalation—could lead to nuclear war. To
understand the requirements for deterrence strategy, it is critical to understand the scope of new threats.

INCREASING NUCLEAR THREATS

First, nuclear threats are growing, including in sheer numbers as well as increased likelihood of nuclear
weapons use. China is adding hundreds of nuclear weapons and will reach at least 1,500 by 2035.?* China is
aggressively modernizing its nuclear force, developing launch-on-warning capabilities, and diversifying its
nuclear weapons, achieving a nascent nuclear triad.””> Combined with a new launch-under-attack posture

that exacerbates time-pressure on Chinese decisionmakers and its persistent refusal to negotiate nuclear
constraints or risk reduction, this expansion could increase the risks of miscalculation and of nuclear weapons
use. China’s modernization implies new basing modes and a nuclear warfighting capability, which introduces
risks of miscalculation not present in smaller, less ready forces.

Meanwhile, Russia is taking more risks with nuclear weapons. It has implied that it may use nuclear weapons
to sustain its illegal war against Ukraine. It is also expanding its numbers of nonstrategic nuclear weapons and
plans to deploy some of them in Belarus.'? Russia is developing novel nuclear weapons systems to overcome
potential U.S. missile defenses and could rapidly upload nuclear weapons if and when New START terminates.
Russian leadership is also increasing its reliance on nuclear weapons and dangerously has raised the specter of
using nuclear weapons in Europe, increasing the risk of inadvertent escalation.'?

In addition, China and Russia have committed to a friendship “without limits.”?® While a formal alliance
between Russia and China still seems unlikely today, they are cooperating more closely as their interests
align to counter the United States. Russia and China are deepening economic and defense cooperation.'? For
example, they have held bilateral summits, and Russia is supplying enriched uranium for China’s fast breeder
reactors."°

These nuclear threats and the prospect of two nuclear peer adversaries are raising questions about whether
the United States must match, or prepare to match, adversary advances qualitatively and quantitatively,
whether it should increase its numbers of nuclear weapons, and whether it should develop new low-yield
nuclear weapons. U.S. nuclear modernization could use open production lines and new investments to
increase numbers of intercontinental ballistic missiles (ICBMs), ballistic missile submarines (SSBNs), bombers,

50 | Leonor Tomero



and associated warheads. Admiral Charles Richard, former commander of U.S. Strategic Command, testified
in March 2022 that more U.S. nuclear weapons may be needed.”! After Russia suspended New START, House
Armed Services Committee chairman Mike Rogers stated, “All options must be on the table, including
deploying additional nuclear forces and increasing the readiness of our nuclear triad.”**?

THE IMPACT OF TECHNOLOGICAL DISRUPTION ON DETERRENCE STRATEGY
REQUIREMENTS

Strategic threats are more complicated than just increasing the number and types of nuclear weapons.
Considering the nuclear threat in a vacuum will lead to flawed recommendations. China and Russia are
concurrently pursuing emerging and non-kinetic technologies, including cyberattacks, electronic warfare, and
directed energy attacks."” Both China and Russia have expanded and demonstrated counterspace capabilities,
including anti-satellite weapons, that threaten U.S. and allied space assets."** According to the 2020 U.S.
Defense Space Strategy, “China and Russia each have weaponized space as a means to reduce U.S. and allied
... freedom of operation in space.””** In response, the United States in 2017 and the North Atlantic Treaty
Organization (NATO) in 2019 declared space a new warfighting domain. '

The Office of the Director of National Intelligence noted in its Global Trends 2040 report that “in this

more competitive global environment, the risk of interstate conflict is likely to rise because of advances in
technology and an expanding range of targets, new frontiers for conflict and a greater variety of actors, more
difficult deterrence, and a weakening or a lack of treaties and norms on acceptable use.”*” Further increasing
this risk, a strategic conflict with China or Russia could begin in the context of a regional conventional conflict
and escalate rapidly in the space or cyber domains, leading to strategic effects such as targeting and potentially
endangering and degrading strategic deterrence capabilities or critical infrastructure.

In addition, China and Russia are taking a much broader view of conflict and using nontraditional tools,
including disinformation, to attack U.S. political cohesion and decision space. They have demonstrated the
willingness and capability to use emerging technology to disrupt the cohesion of the United States’ society

and its constitutional democracy by interfering in elections (as Russia did in 2016 and 2020), targeting critical
infrastructure, and sowing division."*® Lieutenant General Jack Weinstein, former Air Force deputy chief of staff
for strategic deterrence and nuclear integration, observed in 2021:

We are having the wrong national-security debate in this country. Neither Russia’s nuclear arsenal,
China’s rapidly modernizing nuclear force, or even North Korea’s advancing nuclear capability

pose the most pressing existential threat to this nation. International and domestic disinformation
campaigns targeting Americans is our most pressing and dire threat to the security of our republic.'*

This use of new tools and the expanding reach of disinformation campaigns pose potentially enormous
dangers to deterrence, which is fundamentally about using information to influence adversary behavior.
Successful weaponization of social media could tempt U.S. adversaries to believe they can degrade, shape,

or otherwise limit U.S. deterrence resolve, leading to dangerous new possibilities for miscalculation. In her
seminal article, “Wormhole Escalation in the New Nuclear Age,” Dr. Rebecca Hersman, director of the Defense
Threat Reduction Agency, stated:

Adversaries can amplify effects, obscure attribution, and prime the information space to their
advantage long before a crisis begins, as well as shape it during such a crisis. By promoting false
narratives, flooding the information zone with contradictory claims, manipulating social and
economic institutions, and instigating general or targeted social unrest, potential adversaries can
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break confidence in U.S. and allied institutions, increase distrust and confusion, and coerce desirable
outcomes at lower levels of conflict.!°

Nuclear experts such as Dr. Heather Williams of CSIS are exploring how social media may affect escalation and
deterrence, and more focus is needed in this area.! Attacks on U.S. deterrence resolve could be compounded by
new vulnerabilities and attack surfaces in the space and cyber domains, sowing further confusion, targeting the
Unted States’ will to fight, and degrading critical capabilities. These new attack vectors are expanding conflict
and impacting deterrence in unprecedented ways that must be better understood. New ways to target and
influence either senior decisionmakers or the broader public will affect deterrence credibility and strategy.

THE INCREASED RISK OF MISCALCULATION AND INADVERTENT ESCALATION
LEADING TO NUCLEAR WAR

The risk of miscalculation that led to near misses during the Cold War has not been sufficiently prioritized

as a key consideration in deterrence strategy and has become an even greater danger today. The Cold War is
replete with instances of close calls. Aside from the 1963 Cuban Missile Crisis, when the word came perilously
close to nuclear war, examples of false warning triggering increased nuclear alerts include the 1979 U.S. false
warning of a Soviet nuclear missile attack; the 1985 Able Archer exercise, whereby the Soviets mistook a NATO
military exercise as initial steps of a nuclear invasion of the Soviet Union; and the 1995 Norwegian sounding
rocket mistaken for U.S. nuclear missiles."*> Technology improvements and a few historic policy solutions such
as the Hot Line and Open Ocean Targeting agreements contributed significantly to risk reduction. However,
U.S. deterrence posture generally has, and continues to be, focused on intentional lethality, to the exclusion of
unintentional escalation.

Today, new technologies and domains as well as risk-prone bravado from adversaries are increasing the risks
of unintended escalation. In their book, The Age of AI, Henry Kissinger, Eric Schmidt, and Daniel Huttenlocher
warn that “the current and foreseeable increased threat of inadvertent rapid escalation and miscalculation
that could lead to nuclear use or large-scale nuclear war represent a renewed threat that was never adequately
addressed.”* Specifically, these risks are exacerbated by leaders who miscalculate or are willing to take more
risks. Putin takes extreme risks. Examples range from Russia’s invasion of Ukraine, to threatening the use of
nuclear weapons, to expanding Russia’s reliance on non-strategic nuclear weapons in its so-called “escalate-
to-deescalate” doctrine, to suspending implementation New START. U.S. national defense must be resilient
against Putin’s tendency to miscalculate.

Similarly, the risk of miscalculation in the context of a war with China over Taiwan is significant. China is
fielding a nuclear triad and new launch-on-warning capabilities as a major departure from its decades-long
minimum-deterrence strategy. China lacks the shared experience of the Cuban Missile Crisis and decades of
effective nuclear arms control with the United States. This absence of shared understanding is exacerbated by
China’s aggressive pursuit of emerging technologies, including artificial intelligence.

Ambiguity and conflict in space imply unprecedented challenges for deterrence, due in part to the difficulty of
attribution in the space and cyber domains, the reversibility of some forms of attack, the brittleness of legacy
systems, and the potential for strategic attacks that materially degrade critical deterrence capabilities without
any kinetic attack on the ground and, potentially, without loss of life, such as against space nuclear command,
control, and communications (NC3) capabilities.'** An adversary may attack assets in space in the context of a
conventional war, but those could be perceived as escalatory if they targeted strategic assets such as nuclear
command and control satellites (which currently provide tactical as well as strategic communications). In
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addition, attacks against space assets, such as the Global Positioning System could prove more escalatory than
an adversary might intend, as many systems depend on it.

EVOLVING DETERRENCE DOCTRINE AND STRATEGY TO ADDRESS NEW THREATS
AND PREVENT NUCLEAR WAR

While the United States faces two peer competitors and new threats have increased the risk of nuclear war,
nuclear deterrence doctrine and strategy have largely been static for over 40 years. Kissinger, Schmidt,

and Huttenlocher note that “the management of nuclear weapons, the endeavor of half a century, remains
incomplete and fragmentary” and that the “unsolved riddles of nuclear strategy must be given new attention
and recognized for what they are: one of the great human strategic technical and moral challenges.”4*

New threats require that the United States adapt its doctrine and strategy not just because of increased
numbers, but more so because of new non-nuclear strategic capabilities that could precipitate a conflict much
earlier in a crisis, nuclear conflict, or conventional war. Sputnik may have been the single greatest disruption
to Cold War deterrence, dwarfing the supposed bomber and missile “gaps.” Today, the United States should
focus not just on numerical gaps but on the emergence of the next Sputnik moment.

More specifically, the heightened nuclear threat in the context of the war in Ukraine and the increased risk

of conflict over Taiwan, combined with a potential future in which neither Russia nor China participate in
strategic stability and risk reduction through negotiation, demand a new deterrence strategy. Ignoring the
need for this shift may mean that in a crisis or conventional conflict, the United States could suffer debilitating
losses well before a nuclear conflict. As Dr. Rebecca Hersman stated, “Increasingly capable and intrusive
digital information technologies, advanced dual-use military capabilities, and diffused global power structures
will reshape future crises and conflicts between nuclear-armed adversaries and challenge traditional ways

of thinking about escalation and stability” and “will require new concepts and tools to manage the risk of
unintended escalation and reduce nuclear dangers.”!4¢

The United States urgently needs to better understand how emerging technologies, cyber and social media,
and space affect nuclear deterrence. At the 20th anniversary of Nunn-Lugar, late secretary of defense Ashton
Carter noted “the nuclear systems that supported the arsenals of the United States and the Soviet Union were
fundamentally social and human.”¥” As another example of policymakers’ recognition of these new attack
vectors, the FY 2022 National Defense Authorization Act mandated an independent review of the safety,
security and reliability of U.S. nuclear weapons (the so-called “new failsafe report”), which mandated an
examination of potential cyber and other vulnerabilities.!*

A novel deterrence concept for reducing the risk of nuclear war starts with moving deterrence to the left,
meaning strengthening deterrence well before the threat of nuclear war. While nuclear deterrence remains
central to national security, the United States needs a more resilient and broader strategic deterrence strategy
that prevents escalation earlier in a crisis or conflict. Because of the risk of rapid or inadvertent escalation

in the modern strategic environment and because of the inability to ensure the United Sates will be able

to “restore deterrence” once nuclear conflict begins, reducing the risk of nuclear war increasingly means
reducing the risk of conventional war. Herman Kahn’s historic effort to strengthen nuclear deterrence by
thinking “right of boom,” to consider the difference between potential aftermaths of nuclear war scenarios,
has taken planning for nuclear warfighting to implausible extremes. As emerging technologies imply new
counterforce vulnerabilities and escalation pathways, as well as opportunities to control these pathways, U.S.
deterrence planning must extend just as far “left of boom” to prevent nuclear war.
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ADAPTING NUCLEAR DETERRENCE STRATEGY

With regard to the narrower question of nuclear deterrence and strategy requirements to address two peer
competitors, the United States should balance reflexive appetites for additional nuclear weapons with other
measures and capabilities to deny adversaries any benefit from nuclear weapons use. Nuclear deterrence
requirements must be distinguished from requirements to meet military objectives if deterrence fails."*® With
3,750 nuclear warheads in the U.S. nuclear stockpile (as of 2020),"*° no changes are needed to deter both
Russia and China. Referring to the U.S.-Russian nuclear balance, J. Robert Oppenheimer stated in 1953 that
“Our twenty thousandth bomb will not in any deep strategic sense offset their two thousandth.”s! While the
United States maintains rough parity with Russia today with regard to strategic nuclear weapons (and not with
regard to nonstrategic nuclear weapons), there is no evidence that building up conveys any meaningful added
capability that would be required either politically or militarily. Despite claims of a perceived deterrence gap
requiring new low-yield nuclear weapons, there is no evidence of such a gap.’? The United States maintains a
nuclear triad comprised of varied, complementary, and redundant capabilities, including a variety of low-
yield options, such as air-launched and now sea-based options with deployment in 2019 of the W76-2 nuclear-
capable submarine-launched ballistic missile (SLBM-N).'** There is no evidence that adding more low-yield
options would deter adversaries from expanding their nuclear arsenals or considering the use of a low-yield
nuclear weapons in the context of losing a conventional fight. While proponents of additional low-yield options
point to thousands of Russian nonstrategic nuclear weapons, this claim sidesteps that the main driver for
Russia’s non-strategic arsenal is NATO’s conventional superiority.'>

In the case of a limited nuclear war escalating to a larger nuclear war, U.S. deterrence capability—including
the numerical strength and reliability of its nuclear arsenal, with more than 1,550 deployed strategic nuclear
weapons (and the capacity to upload in the absence of New START, and to keep production lines open)—is also
beyond dispute.'** Therefore, nuclear deterrence does not require new or additional nuclear weapons.

However, the question remains how many nuclear weapons would be needed to meet U.S. military objectives
if deterrence fails (including, for example, counterforce targets and damage limitation objectives). Current
numbers appear sufficient to fight one nuclear war while deterring another. No changes in U.S. numbers will
be needed before the 2030s as China builds up its arsenal over a decade to its goal of at least 1,500 nuclear
weapons by 2035. Nearing 2035, the current objectives for nuclear weapons employment in the event of
escalation to a large-scale nuclear war with China and Russia may require higher numbers to cover additional
targets. The value of meeting these objectives should be evaluated critically against adversary reactions to new
capabilities.

First, adding more low-yield nuclear options will not keep a limited nuclear war limited. Rather, it may

lower the threshold for using nuclear weapons in the context of a regional war, risk normalizing planning for
extensive, multi-round nuclear warfighting, and fail to prevent uncontrolled escalation. There is no evidence
that additional low-yield options (including more prompt options for using low-yield nuclear weapons)

would deter Russia from using low-yield nuclear weapons. Instead, managing deterrence of limited nuclear
war requires credibly signaling that an adversary will not gain any military or political advantage from using
nuclear weapons. Strong warnings from President Joe Biden and attention to the risk of miscalculation
probably helped defuse the risk of Russian use of nuclear weapons in the fall of 2022."% Adding ever more low-
yield nuclear weapons cannot substitute for credible threats clearly communicated.

Second, beyond deterring limited nuclear war and because escalation beyond a limited war cannot be
controlled reliably, the United States needs to consider the possible scenario of a large-scale nuclear war.
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This threat is not new. The new question is whether the United States should prepare for two large-scale
nuclear wars (one with Russia and another with China, in the unlikely case of strategic alliance or in the case
of opportunistic aggression). The author’s answer to this question is no, as it is not in any way realistic for

the United States to fight two nuclear wars to acceptable outcomes—one large-scale nuclear war would end
civilization as we know it. During a massive nuclear exchange with Russia (or China), a U.S. president would be
faced with catastrophic loss of life, devastation, economic ruin, and humanitarian abyss. It is hard to imagine
any likely geopolitical circumstance that would require a second, concurrent large-scale nuclear war. Amid

or after a major nuclear war with Russia or China, it is highly unlikely that a U.S. president would have any
plausible incentive to fight a second large-scale nuclear war. Thus, a scenario where the United States fights
one nuclear war and deters another nuclear war is realistically sufficient. The specific assumptions that drive
requirements for capabilities to employ large numbers of nuclear weapons against two peer competitors
simultaneously should be assessed critically against alternatives (such as building up conventional capabilities)
that may be more useful for deterring or fighting a war against China, Russia, or both.

The United States needs a careful re-look at objectives (including counterforce targets and damage limitation).
What classes of targets is the United States holding at risk? How much damage or what kind of destruction is
needed, including for damage limitation? For how long are these effects needed and with what conventional or
nuclear capabilities can they be delivered? Military capacity and options must be weighed against the political
reality and likelihood of what a U.S. president would be inclined to do. Are nuclear weapons necessary for

all current targets? If additional conventional weapons are needed, what kind and how many? What risks of
arms-racing or escalation do new capabilities pose? These considerations need serious and informed debate
and should not be papered over. If this review must be classified (because objectives and targets are classified),
Congress and the public should ensure that it is done rigorously.

Preventing nuclear war demands that the United States address the risks of miscalculation and unintended
escalation directly. Theories of victory in nuclear war must be balanced against this imperative. In the face
of the renewed and dynamic risk of nuclear war, the United States must pursue creative solutions rather
than become self-satisfied with decades-old answers that are now insufficient or ill-suited to new threats. The
United States must question and assess the assumptions of deterrence to ensure they are adapted to new
environments, new threats, and effective modern deterrence requirements and objectives beyond arithmetic
and implausible political scenarios of two large-scale nuclear wars.

Modernization

MODERNIZING NUCLEAR CAPABILITIES BY PRIORITIZING SURVIVABILITY

A strategy that drives higher numbers of vulnerable weapons is ill-suited to stable deterrence. Matching on
number of silos and missiles will lead to a dangerous, expensive, and counter-productive arms race. The
United States must move beyond nuclear modernization constrained to incremental changes to a twentieth-
century construct of vulnerable platforms and architectures. In this context, silo-based ICBMs are more
vulnerable than they were in the 1960s because they are use-or-lose weapons if attacked and drive short
decision times.

While the United States may not need additional nuclear weapons, it does need new concepts and capabilities
that are survivable for stable deterrence. When the triad was first deployed, strategic nuclear weapons
platforms were survivable. Recognizing adversary advances in defensive capabilities and improved accuracy,
the United States should adapt its modern nuclear forces to ensure they remain survivable. Modernization
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should prioritize survivable platforms and architectures to provide stability and resilience. The United States
must think more creatively about basing modes and concepts of operation. Specifically, if additional platforms
are needed, the United States should prioritize adding SSBNs and shift to, or at least include, the option of
mobile ICBMs (that would be kept in garrison but could be flushed in a crisis or conflict), understanding
potential escalation risks from flushing mobile missiles (as there would be with dispersing nuclear bombers

or putting more SSBNs to sea). The United States must prioritize resilient and layered nuclear command,
control, and communications (NC3) systems. While much of the financial investments and planning focus on
new platforms and warheads, the critical need to upgrade NC3 systems is usually less salient. U.S. nuclear
modernization must also prioritize infrastructure resilience and more agility to adapt to new requirements.

MODERN CAPABILITIES THAT MOVE DETERRENCE TO THE LEFT

Modernization plans must account for historic changes beyond the growth of Russian and Chinese nuclear
arsenals that will impact deterrence well before consideration of using nuclear weapons. The United States
must apply solutions to prioritize and adequately address the increased risk of miscalculation rather than
further exacerbating this risk. The Cold War showed that deterrence architectures can be more or less stable
against arms racing and in crises. Modernizing strategic deterrence by moving deterrence to the left requires
building more stable architectures by using new capabilities including cyber, space, private sector innovation,
and resilience, including rapid acquisition. Conversely, without these tools, vulnerabilities may emerge that
threaten debilitating losses early in a conflict or result in the unproductive option of escalating to using nuclear
weapons first. The United States should pursue the most stable deterrence architecture possible with the best
available technology.

INNOVATION

New capabilities are transforming the battlefield, moving beyond modernization of the nuclear triad and
beyond a twentieth-century construct. Ranking member of the House Armed Services Committee Adam Smith
noted in a broader context that “we need to modernize deterrence by updating . . . the military to the modern
fight: information systems, missiles, drones, missile defense, counter-drone—we need to get better at these
things. Large legacy platforms still have a place, but they are not as invulnerable as they used to be.”*” Legacy
systems may no longer be optimized or appropriate for effective nuclear deterrence, and new technologies
offer new tools. Air Force chief of staff General Charles Q. Brown and commandant of the U.S. Marine Corps
General David H. Berger wrote in a 2021 article that “without a fundamental reexamination of the concept of
readiness, we will continue to spend limited resources on maintaining legacy capabilities, at the expense of
investing in the modern capabilities the United States needs to compete with the People’s Republic of China
and Russia.”**® This warning should be applied to strategic deterrence.

“The threat that leaves something to chance” has been interpreted as nuclear threats that would lead to
millions of civilian deaths. The United States should not be satisfied with an approach that unduly risks its
national survival and endangers human civilization. The United States should prefer a strategic posture that

is stabilizing, depends less on chance (or on Vladimir Putin or the Chinese Communist Party), and provides
options other than rapid escalation toward nuclear war. To achieve a more modern and stable deterrence
architecture, the United States should lead through innovation to create options that do not force escalation
or lead to mass annihilation of civilians. U.S. deterrence that reflects U.S. values is inherently more credible
than threats that do not. Schmidt notes that “the ability to innovate faster and better—the foundation on which
military, economic, and cultural power now rest—will determine the outcome of the great-power competition
between the United States and China.” He continues, “At stake is nothing less than the future of free societies,
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open markets, democratic government, and the broader world order. . . . Silicon Valley’s old mantra holds
true not just in industry but also in geopolitics: innovate or die.”’® Innovation is the United States’ unique
competitive edge vis-a-vis China and Russia.

EMERGING TECHNOLOGY AND SPACE: NEW KEYS TO DETERRING CONVENTIONAL
WAR AND TO PREVENTING ESCALATION

Artificial Intelligence

Being in a strategic competition with China and Russia means understanding and managing competition in

Al and emerging technology. Al and machine learning (including machine reinforcement) could determine
the outcome of a crisis or conflict early. Marc Andreesen, founder of al6z, stated in 2011: “Software is eating
the world,”'®® meaning that the virtual is displacing the material across the global economy. Trae Stephens,
founder of the Founders Fund, more recently said that “software is finally eating the battlefield, whether the
defense industry likes it or not.”*®! Last year, Gilman Louie observed that “tomorrow it is real-time speed,
algorithm warfare. It’s gonna be algorithms trying to outsmart the other algorithms. It’s gonna be machine-on-
machine, algorithm-on-algorithm. Those are the systems of the future, and that requires total integration.”'s?
Al and machine learning offer new solutions.'®®* Quantum computing will also allow faster processing of even
larger amounts of data. Eric Schmidt warned recently that a breakthrough in artificial general intelligence
(AGI)—a more comprehensive Al, which is currently used to solve discrete problems—“could usher in an era of
predominance not unlike the short period of nuclear superiority the United States enjoyed in the late 1940s.”'6*

AI and big data processing are key to enable faster and better information for decisionmakers, and support
“information dominance.” Effective and rapid information could provide time warning of adversary action,
holding them accountable and increasing options for de-escalation. Noting that the military currently
processes 2 percent of the data it collects, General Glen VanHerck, commander of U.S. Northern Command,
emphasized that “we can’t apply what I say are industrial age, industrial base processes to software-driven
capabilities in today’s environment,” adding that “machines . . . can start counting numbers and tell you
when there’s changes in . . . vehicles in a parking lot, vehicles in a weapons storage area.”*®® The early impact
of emerging technology on the battlefield is already becoming apparent; as Schmidt noted: “Ukraine offers a
preview of future conflicts: wars that will be waged and won by humans and machines working together.”'66

Space

Second, space is a key tool for increasing survivability and transparency, reducing the risk of surprise in a
crisis or conflict, and increasing accountability of U.S. adversaries. Cheaper and ubiquitous space imagery

is a tool that has already transformed conflict with Russia. The war in Ukraine has demonstrated the value

of unclassified commercial imagery from space start-ups. Capella’s synthetic aperture radar imagery can see
through clouds, and space imagery from Maxar and Planet have provided the world with irrefutable images
of Russia’s brutal invasion and intent to subvert the global order, unifying U.S. and European allies, including
by documenting advancing Russian tank columns and the evidence of Russia targeting Ukrainian civilian
infrastructure such as apartments and hospitals.'” Drone- and space-provided images also showed columns of
tanks stopped due to mechanical and logistical problems, laying bare Russia’s military readiness challenges.!¢®
As another example of new tools giving the world sharable information, open-source analysis is providing
rapid information, with Google Maps revealing the exact time that the Russian invasion began, even as Russia
denied that they were invading Ukraine.!°

To this end, the United States must innovate to adapt its space capabilities and architectures and make them
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more survivable. General John Hyten, former vice-chairman of the Joint Chiefs of Staff, noted the vulnerability
of a “few juicy targets” in space and the need to change acquisition strategy and architectures.” Making space
resilient means using various orbits and more numerous, smaller and cheaper satellites at proliferated low
Earth orbit (pLEO) to complicate attack options, and using both military and commercial systems for added
layers of operational capability. The Space Development Agency, the U.S. Space Force, and the Missile Defense
Agency are deploying a resilient missile warning and tracking constellation in pLEO and medium earth

orbit and are developing cheaper and smaller payloads to provide a mesh-layer of redundancy.” Moreover,
Congress is rightly prioritizing tactically responsive launch and tactically responsive space capabilities. In
addition, disaggregation (not comingling tactical and strategic communications capabilities on the same
satellite) will also enable a more stable deterrence architecture that reduces the risk of inadvertent escalation.

Private Sector

Third, for both the space and cyber domains, an increasing share of the infrastructure necessary for
strategic deterrence is owned by private sector companies, such as SpaceX and Google as well as hundreds
of new start-ups such as Planet. For example, SpaceX has provided Ukraine with receivers and access to
Starlink connectivity, though it also has sought to limit this access.”? The United States needs to partner
with the private sector to move deterrence left of mass destruction. In The Age of Al, Kissinger, Schmidt, and
Huttenlocher state that “the expertise required for technological preeminence is no longer concentrated in
government. . . . [A] process of mutual education between industry, academia, and government can help . .
. ensure that . . . A’s strategic implications are understood in a common conceptual framework.”"” Creating
the incentives and culture to leverage private sector innovation is crucial to national security. Former House
Armed Services Committee chairman Mac Thornberry warned, “We need a culture of collaboration that
opens new pathways to work with the private sector, relooks at our approach to interactions with outside
organizations and reframes the department [Department of Defense] as open to sharing research and
information rather than one that is uncooperative both internally and externally.”"

Leveraging private sector innovation requires processes for agile and rapid acquisition. Congress enabled

the Department of Defense (DOD) to conduct more rapid acquisition in section 804 of the FY 2016 National
Defense Authorization Act. While the DOD is beginning to leverage transformational breakthroughs and
innovation in the private sector for national security, sustained and focused senior leadership and new
processes to break through legacy bureaucratic challenges will be required. General Hyten noted “the
Department of Defense doesn’t know how to buy it [innovation]. We think we can buy software like we

buy tanks.”” Schmidt warned that “business as usual will not do. Instead, the U.S. government will have

to overcome its stultified bureaucratic impulses, create favorable conditions for innovation. . . . It needs to
commit itself to promoting innovation in the service of the country and in the service of democracy.””® Pockets
within the DOD, such as AFWERX, SPACEWERX, the Defense Innovation Unit, and the Space Development
Agency, are establishing an innovative acquisition culture that incentivizes using private sector innovation,
allowing early failure and learning, and prioritizing rapid acquisition. Continued focus and expansion of these
models are necessary.

Extended Deterrence and Assurance

Alliance, like innovation, is at the core of the United States’ competitive edge and U.S. strength to address
Russian and Chinese threats. Strengthening extended deterrence and alliances requires increasing partnership
and interoperability with allied conventional deterrence capabilities. Allied and partner contributions to
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conventional deterrence, missile defense, and innovation significantly enhance deterrence and help move
deterrence to the left to prevent a regional conventional war. For example, the European Union’s Innovation
Fund could enhance deterrence and rapidly contribute new commercial and innovative capabilities.”” To
better leverage U.S. international partnerships and to maximize capacity and redundancy for deterrence,

the DOD should prioritize processes for enabling interoperability with European and Asian allies’ defense
systems while safeguarding cybersecurity. Making progress on interoperability entails not only focused senior
leadership but also overcoming deep-seated bureaucratic stumbling blocks, including overclassification and
export control hurdles.

Increased NATO and European cohesion in the face of Russia’s invasion of Ukraine and unified support for
Ukraine, including significant funding and transfers of military equipment to Ukraine as well as financial
sanctions on Russia, strengthen deterrence to protect NATO countries. These actions also strengthen
deterrence in the Pacific as China assesses lessons learned with regard to potential implications of invading
Taiwan. Japan and South Korea’s attendance at the 2022 NATO summit as observers and hosting of NATO
secretary general Jens Stoltenberg in 2023 indicate opportunities for closer defense cooperation and
strengthening unity among U.S. allies in the face of the growing Russian and Chinese threats."”

Credible assurance is a product of presidential and senior-level communication and engagement more

than boutique capabilities. Consultation and understanding U.S. conventional and nuclear forces are key

to credibility. Credible assurances to U.S. allies have been undermined by a range of actions, including (1)
promising unnecessary and controversial new nuclear capabilities (such as the SLCM-N, which the Trump
administration proposed and the Biden administration canceled); (2) focusing on unrealistic or difficult-to-
execute new deployments of platforms that are unsuited to temporary forward deployment (such as promising
forward deployment of nuclear-capable dual-capable aircraft to Asian allies); or (3) discussing new permanent
stationing of forward-deployed nuclear weapons in allied territory in Asia (which would likely contravene the
Treaty on the Non-Proliferation of Nuclear Weapons). Instead, the United States should increase both tabletop
exercises and joint military exercises; enable a better understanding of nuclear deterrence through deeper
and frequent consultations; rely on and demonstrate eminently forward-deployable nuclear platforms such as
B52s, B2s, the future B21s, and submarines; and increase joint senior public messaging to adversaries of allied
unity (as Jens Stoltenberg has done within NATO).”

Arms Control

While future arms control would continue to significantly benefit national security and continues to be
possible with effective U.S. and Russian (and Chinese) leadership, it seems unlikely absent a political
breakthrough that would allow both effective international negotiations and domestic political support.

The specific tool of arms control-meaning legally binding constraints on nuclear platforms—may no longer
be available to maintain strategic stability, and New START may expire without any follow-on treaty. Russia
suspended implementation of the New START, which expires in 2026, leading to the risk of an impending
new era without verifiable nuclear weapons limits. It is unclear whether this latest development is a signal
that Russia is gambling with New START to seek leverage in its losing war in Ukraine, or whether it is willing
to abandon legally binding nuclear arms control as a tool for predictability for the first time in six decades.!°
In the United States, arms control has become dangerously polarized, and the U.S. Senate no longer has the
expertise and long-standing bipartisan agreement that arms control benefits national security.
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The United States must continue to press for follow-on nuclear weapons constraints on the total number of
nuclear warheads (not just the number of platforms or the number of deployed strategic nuclear weapons).
However, it cannot count on New START or any future nuclear arms control agreement being in effect in the
next few years, let alone in 2035, and should plan to prevent nuclear war in an environment without any
legally binding or verifiable numerical limits.

Therefore, the United States must reconsider arms control with a broader focus on avoiding a nuclear war,
rather than a narrow focus on nuclear weapons. The P5 restated the Reagan-Gorbachev statement that “a
nuclear war cannot be won and must never be fought.”*®! Recalibrating and expanding the scope of risk
reduction should consider cross-domain arms control. Such an approach could include as examples: (1)
constraining missile defenses that the United States would not pursue in exchange for constraints on Russia’s
novel nuclear weapons; (2) defending priority critical infrastructure; (3) constraining the number or location
of certain conventional capabilities in exchange for nuclear weapons constraints; and (4) pursuing dialog on
understanding the implications and dangers of Al for NC3 systems.

Increased investment in new commercial and innovative technologies, such as crypto and blockchain
technology, that could be applied to verification should also be prioritized.

Conclusion

In conclusion, new threats are rapidly materializing, including the risk of rapid escalation to nuclear war,
requiring that the United States adapt and evolve deterrence strategy and modernization requirements.
Making changes on the margins of twentieth-century deterrence architecture, including adding more nuclear
missiles, especially lower-yield weapons, will not make the United States safer and could exacerbate the risks
of a nuclear arms race and lower the threshold for nuclear weapons use. The United States must expand its
focus from a narrow emphasis on nuclear strategy and nuclear weapons to take advantage of new tools and
U.S. innovation as part of its modernization plans. The United States urgently needs more resilient and agile
architectures and platforms for deterrence stability and more agile acquisition processes that leverage private
sector innovation. As the land of SpaceX and Google, the United States’ competitive edge must enhance
strategic deterrence and prevent the risk of nuclear war in a two-peer environment.
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The Challenges of
Deterrence, Reassurance,
and Stability in a World
of Growing Nuclear
Competition

By Jon Wolfsthal

he future challenge of managing the risks inherent in the existence and possession of nuclear

weapons and in competition among multiple nuclear armed states will be more complicated than

those of the recent past. In many ways, these risks will be more difficult to manage than those faced
during the Cold War. Having not one but two nuclear peer competitors, along with a host of smaller nuclear
possessor states, will pose new burdens and dangers for the United States and its allies. Yet, despite these
risks, the basic concept for how one may use nuclear weapons to deter aggression (nuclear and otherwise)
against the United States and its allies has not changed. To deter, one needs to be able to deny an adversary
the thing they hope to gain through aggression or punish them so that the gains of an aggression are
outweighed by the cost. Deterring means knowing what your adversary values, holding those things at risk,
and making clear your ability and willingness to follow through on those threats. This was true even before
nuclear weapons were invented.

Even sound deterrence policy comes with grave risks. Deterrence can fail-and can do so with global
consequences. Thus, there is an inherent risk to over-relying on nuclear weapons for deterrence. Aside from
the prospects that a country just gets it wrong or miscalculates, or a leader proves incapable of handling a
crisis with rational precision, arms races are costly and pose significant risks through both escalation and
misunderstandings. One country’s rational nuclear strategy can look highly threatening and destabilizing to
another. Arms racing and instability also bring a greater pace of nuclear operations, which in turn increases
the risk of nuclear accidents that can have unimaginable consequences. And managing relationships in a

time of tension when nuclear weapons are a feature of state competition is inherently unpredictable. Every
clash of forces has a nuclear tint and every confrontation can become a nuclear test of wills. Thus, the United
States has a strong incentive as a status-quo power to avoid constructs that rely on matching both Russian and
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Chinese nuclear capabilities at the same time as a recipe for stable deterrence. It does not appear strategically
necessary, nor does it offer anything in terms of stability or broader security.

Put simply, ensuring credible deterrence of both Russia and China does not appear to require holding all
Russian or Chinese nuclear weapons at risk simultaneously. Doing so may be useful for other purposes, such as
nuclear war fighting, damage limitation, or alliance management (in some but not all cases). But unless there

is evidence that Russia or China values its nuclear weapons more than other assets (such as regime survival,
economic centers, and broader elements of state control), then holding Moscow and Beijing’s nuclear weapons
at risk one for one is not needed for effective deterrence.

While the need to match both states at once is in question, there is little doubt that U.S. allies will be looking
to Washington for enhanced reassurances about the United States’ ability and commitment to protect them
in this new, more complex environment. U.S. nuclear weapons and pledges to rely on nuclear use in the

face of extreme threats will likely be part of any U.S. strategy. However, relying predominantly on additional
U.S. nuclear capabilities to do so—either in increased numbers or type—will likely prove ineffective. Nuclear
weapons reassurance has limits, especially when the main concern about the United States is focused on its
willingness to provide defense, not its ability to do so. Put simply, a credibility problem cannot be solved only
with capabilities. Thus, for both nuclear deterrence and reassurance purposes, investments in current and
projected U.S. nuclear forces over the next few decades appear analytically sufficient, if not excessive.'s?

Alliance management, including credible extended deterrence, has always relied on much more than nuclear
weapons, or military forces overall. Deterrence is about both capabilities and commitment to act in the face
of threats. The possible rise of a new near-peer competitor in China, combined with the continued dangers
posed by a revanchist Russia, will demand more (politically and financially) from U.S. reassurance and alliance
management strategy. If U.S. alliances are to continue to benefit both allied and U.S. security, the United States
will need to do more to enhance its military and its non-military means of reassuring Washington’s allies of its
willingness and capability to defend them. On the military side, these goals will require greater investments in
conventional and non-conventional military capabilities—including cyber, space, intelligence, and command,
control, and communications (C3)—and could create additional cost constraints on the U.S. defense budget,
which is already rapidly approaching $1 trillion per year. And nuclear weapons will continue to be an
important component in these efforts. However, it would be ineffective and counterproductive for the United
States to rely predominantly on nuclear capabilities to address the requirements for extended deterrence, or
indeed to depend solely on its military strength for allied management. The reality is that the United States
relies more on its allies today than ever before for its economic, technical, political, and cultural strength. The
United States and its allies have never been more reliant on each other, and the loss of any one major U.S. ally
could irreparably damage the safety, security, and prosperity of the American people. This reality—U.S.-allied
interdependence—should be a key part of U.S. alliance management strategy, especially for states who worry
that the United States might abandon them in a crisis.

Lastly, the United States continues to have a strong continued incentive to reduce the role nuclear weapons
play globally, to impose costs on states who seek to use their nuclear weapons for coercion or blackmail, and
to prevent nuclear proliferation to both U.S. adversaries and allies. The growing emphasis on “responsible
nuclear behavior” by the United States is a continued recognition of this reality. Both for hard self-interest
and for the ways pursing a less nuclear world can enhance allied cohesion and cooperation and U.S.

global leadership, continuing to champion the vision of disarmament and the near-term effort to prevent
proliferation will continue to pay benefits for U.S. and allied security. That such efforts appear harder to
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achieve now than in the past should not, in itself, undermine the support for these important objectives.

The United States and its allies will continue to face military threats in the coming decades, and thus will rely
on military means for defense and deterrence. For the foreseeable future, it is also clear that the country will
rely on nuclear weapons as the ultimate guarantor of U.S. security and of its extended deterrent commitments.
But longer-term security will require far more than maintaining certain nuclear capabilities, and nuclear
weapons may not be very well suited in scenarios where U.S. allies are uncertain, and U.S. adversaries
undermine U.S. interests. For example, if and when the United States loses its conventional superiority in
East Asia, the threat to use nuclear weapons to respond to nonnuclear scenarios may be seen as less credible
to both adversaries and allies alike, regardless of how many nuclear weapons the United States possesses.
Threats to escalate to the nuclear level against a nuclear armed opponent are harder to make credible. Thus,
to enhance security, the United States and its allies and partners should sustain a broader set of military,
economic, political, and diplomatic capabilities to ensure it retains the ability to deter adversary decision
making and reassure partners in a variety of scenarios. At the same time, U.S. strategy should also remember
that nuclear weapons can also work against U.S. and allied interests, and that proliferation can threaten U.S.
military and technological superiority in a number of ways. One need to look no further than the way Russia
has used nuclear threats to deter greater U.S. involvement in Ukraine to see that deterrence and coercion can
work against U.S. and allied interests. As such, there remains a strong interest for the United States to reduce
the global role played by nuclear weapons and to continue to slow or reverse their vertical and horizontal
spread.

Thus, the needs of deterrence and nuclear reassurance need to be balanced against the risk that nuclear
overreliance can create risks of escalation, pre-emption, crisis instability, and arms race instability. Nothing

is cost-free. In addition, the extent to which the United States emphasizes its nuclear commitments to allies
could further enhance domestic demands for independent nuclear capabilities if and when U.S. commitments
are seen as being less credible. To the extent that these tools of nuclear reassurance further normalize nuclear
reliance, U.S. efforts to reassure could erode norms against proliferation and nuclear possession.

There are some who discount or reject the serious risks that come with reliance on nuclear deterrence. This
stance belies the imperial evidence of near-misses, accidents, averted escalation, and the ever-present risk

of miscalculation. These dangers were constant features of the Cold War, and historical research indicates
that Soviet fear of U.S. superiority and aggression was a more dominant factor in the Soviet Union’s nuclear
procurement than ambitions of territorial aggression.'®* Thus, it remains important for the United States to
continue to evaluate the missions assigned to nuclear weapons and consider reducing or replacing them with
more credible and effective capabilities where practicable.

Background

The United States maintains nuclear weapons to deter nuclear and other attacks on the United States and

its friends and allies around the world. Should deterrence fail, the president has directed the U.S. military

to be able to employ nuclear weapons in order to achieve certain outcomes. These deterrence goals can be
broken down into three main components: core nuclear deterrence (deterring nuclear use against the United
States), extended nuclear deterrence (deterring nuclear use against U.S. allies and partners), and what this
paper refers to as “expanded” nuclear deterrence (deterring nonnuclear attacks against the United States
and its allies and partners). Core deterrence—deterring nuclear attacks on the United States and its allies—is a
widely accepted mission for nuclear weapons and has received sustained political and policy support in the
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United States. It has been highly credible for decades and mostly stable. Extended nuclear deterrence is also

a long-standing and sustained U.S. policy and forms a key part of U.S. alliance commitments. Even so, there
have always been questions about the credibility of these commitments. Pledging to risk yourself for another
state is not a common act in geopolitical affairs. Yet extended deterrence is widely credited as having reduced,
but not eliminated, the demand for independent nuclear capabilities among U.S. allies, a key benefit of U.S.
alliance efforts over decades. A more nuclear world is a less stable one for all, especially the United States.
The credibility of these extended deterrence commitments is a function of both U.S. capability and projected
intent to follow through on pledges and legal obligations to protect allies. There are times when capability has
been in doubt, just as there are times when intent has been seen as less dependable.

The definition of expanded nuclear deterrence has changed over time but has predominantly focused on
use of nuclear weapons to respond to large-scale conventional attacks (or other attacks) that threaten the
existence of the United States or its allies that cannot be deterred or defeated solely through conventional
and other means. The relative emphasis on this aspect of U.S. policy has ebbed and flowed over time and
remains the subject of debate both among allies and inside U.S. policy circles. During the 1950s and 1960s,
extended deterrence led the United States to deploy a wide variety of nuclear weapons in Europe and
develop a nuclear ladder of escalation due to the perceived conventional inferiority to Soviet and Warsaw
Pact forces. The end of the Cold War and the collapse of both the Warsaw Pact and the Soviet Union saw
Presidents George H.W. Bush and Bill Clinton withdraw and destroy most U.S. forward-deployed nuclear
weapons from around the world. As the perceived threat has changed, U.S. capabilities and deployment
strategy have also changed.

Since the end of the Cold War, the United States has relied less on nuclear weapons, both because it has not
needed to do so and because it recognized that doing so would increase the demand for nuclear weapons by
some states, as well as their incentive to use weapons early. The threat to use nuclear weapons first has been
less credible because it has been less necessary. But even when the perceived need was higher, there have
always been questions about the willingness of a U.S. president to use nuclear weapons first (or at all) against
a nuclear adversary to protect U.S. allies. The United States has never had to prove that it would trade Boston
for Berlin, but there has never been an instance where U.S., European, and adversary leaders all believed
the United States would take such a step with absolute certainty. For the most part, U.S. decisionmakers
have preferred to leave these questions unanswered and have taken the lack of an attack against U.S. allies

as evidence—in the absence of conclusive proof—that these threats are effective. That the threat was even
remotely credible was seen as enough to justify its continuation.

While nuclear weapons clearly influence adversary and allied behavior, there has been an overconfidence in
the role deterrent commitments have had over time and overreliance on nuclear weapons—particularly in the
role of expanded nuclear deterrence—can be detrimental to U.S. security. It is understandable that the United
States might seek to rely on nuclear weapons to counter larger conventional threats if it has no alternatives,
yet doing so is less credible than conventional countermeasures and raises questions about credibility that
can never be satisfied. And over time, U.S. reliance on nuclear weapons informs decisions by other states to
increase their own nuclear and conventional military capabilities. It seems at least likely, if not probable, that
China’s long-delayed decision to seek nuclear parity with the United States is driven by a desire to no longer
be potentially vulnerable to coercion from expanded nuclear deterrence by Washington. The United States is
already in an action-reaction cycle with China, just as it has been with Russia for decades. Ignoring this reality
will make it much harder to find stable outcomes.
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Bilateral Deterrence vs. the “Three-Body Problem”

U.S. nuclear forces will remain directly relevant to preventing nuclear attack by Russia, China, and North
Korea. Understanding the nature of each adversary, identifying how they are likely to act in various situations,
and being able to maintain the key tenets of deterrence through denial or punishment remain key parts of any
U.S. nuclear strategy toward these states.

However, due to the fallible nature of deterrence (it works until it fails) and the humanity-changing
consequences of any future nuclear use, the United States should remain committed to and enhance its

efforts to engage Russia, China, and North Korea to reduce the number of nuclear weapons all states possess
as its works toward broader multilateral efforts to eliminate all nuclear weapons under effective verification.
Nothing suggests this process will be easy or quick, but neither are the demands of deterrence and defense.
But nuclear deterrence is an unstable and ultimately unreliable means to an end—security—and should not be
seen as a means unto itself. Alternatives to permanent nuclear constructs must be part of a balanced approach
to stability and security.

To date, U.S. nuclear strategy has focused predominately on deterring nuclear use by the Soviet Union, and
later the Russian Federation. The focus on Russia was due to the global competition between these two states,
Russia’s ability to threaten U.S. allies and trading partners, and the comparative size of their nuclear and other
military capabilities. This size factor should not be discounted; in a world where the Soviet Union’s leaders
viewed their nuclear-peer status as a key part of their global position, holding Soviet nuclear forces at risk
developed into a key feature of deterrence. (They cared about them, so the United States held them at risk.)

Over time, deterrence efforts have expanded to include possible threats from China and more recently North
Korea. However, due to the mismatch in defense, and particularly nuclear capabilities, between these states
and the United States, successive U.S. presidents and their military and civilian advisers have agreed that the
nuclear and conventional capabilities needed to address the potential threat from Moscow has been adequate
to handle any realistic contingency from Beijing or Pyongyang. Also, while it is clear that North Korea’s leaders
view their nuclear forces as keys to survival and power, nuclear weapons have not been seen as central to
Chinese leaders’ status or control. The growth of China’s conventional and nuclear capabilities demands that
the United States constantly reassess these conclusions, which could lead to new requirements. North Korea,
even with its growing nuclear forces, will not be in a position to challenge the United States conventionally, so
it poses a different kind of deterrent challenge beyond the scope of this paper.

CHINA

There is mounting concern over China’s growing conventional and nuclear capabilities and its more assertive
behavior in East Asia. It appears (and China’s lack of direct engagement and discussion leaves some motives
to guesswork) that China has determined that possessing a larger nuclear force, perhaps even similar in size
and composition to that of Russia or the United States, is required to assert a position of global power and
influence. The growth in China’s forces has led some U.S. strategists to worry that the United States must
increase its nuclear forces to maintain effective deterrence of Beijing and reassure nervous allies.'®* However,
the fundamental requirements for deterrence—the ability to hold what Chinese leaders value at risk or deny
them the thing they may seek to achieve through means of force—do not change just because China has more
nuclear weapons, unless, of course, the United States determines that nuclear weapons are what China values
most and that each weapon must be held at risk to make deterrence credible'®>. There are strong reasons to
doubt that this is the case. Thus, it cannot be assumed that the United States will need to significantly alter its
nuclear force structure to maintain effective nuclear and extended deterrence vis-a-vis China in the coming
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decade or beyond. Enhanced conventional investment to ensure China does not believe it can beat U.S. and
allied forces is likely to be an even more relevant factor in stability and deterrence in East Asia. Of course, it
should also not be taken for granted that what the United States has today will be enough to deter Chinese
aggression in the future. Significant investments in both direct diplomacy and engagement with China are

a must, as are greater investments in intelligence and analytic capabilities to understand Chinese thinking,
behavior, and decisionmaking.

Why? Because deterrence is not static. Having high confidence in what U.S. adversaries care about and being
able to credibly (both in terms of capability and intent) hold them at risk (deterrence by punishment) or deny
them those things (deterrence by denial) are basic requirements of deterrence. Before spending hundreds of
billions on nuclear weapons that may not add to deterrence, the United States would do better to spend the
money needed to hire more Chinese language and military and economic experts who can help understand
and interpret Chinese actions and intentions. There is currently a serious shortfall of experienced, trained,
and informed analysts on nuclear deterrence, strategy, and stability issues. The community of experts is

a fraction of what it was during the Cold War, and greater investments in this area are critically needed.
There is and will be a continuing need to reevaluate the credibility of deterrence commitments (nuclear and
nonnuclear) and to constantly reassess what adversaries value.

There is also today a tendency in the United States to assume that China will behave in ways similar to the
Soviet Union in the Cold War. This forgets that the United States did not correctly assess Soviet actions or
intentions then, that the two are very different states, and that the nature of the U.S. relationship with China
today is very different from the U.S.-Soviet ties in the 1950s to 1980s. The United States and the Soviet Union
had few economic or cultural ties, whereas the United States and China are economically interdependent

and millions of Americans claim Chinese ancestry. The United States and the Soviet Union did not have any
significant trade or technical interactions, and Europe had very little at all. By comparison, China, the United
States, and Europe are all economically and financially interdependent, which increases the levers to influence
policy and actions as well as the costs of conflict, competition, and war.

RUSSIA

Deterring Russian nuclear attack against the United States or its allies and partners remains a major U.S.
objective, but one the United States understands well and remains highly capable of achieving. Indeed,
empirical evidence suggests that Russia remains highly deterred from taking action against the United States
and its allies, and especially nuclear action. If one assumes that Russia leaders will remain rational, holding
Russian nuclear forces and other means of military and state control at risk, combined with other non-nuclear
means of state influence, should continue to be sufficient to deter nuclear attack on the United States and its
allies.'®s Moreover, while Russia is likely to value its nuclear forces more in the decades to come, especially now
that its conventional forces have proven to be ineffective in Ukraine and elsewhere, it remains far from certain
that Putin and Russian leaders value nuclear force above financial or other means of political and state control.
As such, nuclear weapons will remain a part of but by no means the most important or most dominant feature
of U.S. deterrence and reassurance strategy.

Reassurance of U.S. allies in Europe in the face of a less stable and predictable Russia—especially one that is
less invested in the global financial system and less interdependent with Europe—will remain a major U.S.
political and strategic challenge. Since the invasion of Ukraine, however, the United States and the North
Atlantic Treaty Organization (NATO) have responded remarkably well, with increased investments in European
defense, the strongest U.S. leadership in NATO in a generation, and the enlargement of NATO to include

66 | Jon Wolfsthal



Finland and soon Sweden, which both represent major additions to the ability of Europe to deter and respond
to Russian aggression. These challenges will continue as long as Russia remains a non-status quo state and will
require constant attention and political commitments from the United States. In addition, the United States
has let much of its nuclear and Russian expertise erode over the past 30 years, and government investment

in experts who understand nuclear weapons, stability, risk reduction, and negotiations as well as the Russian
language and Russian economic and political factors is sorely needed. The United States’ overestimation of
Russia’s conventional military capabilities, and indeed Putin’s flawed decisionmaking in deciding to invade
Ukraine, demonstrates that the United States has gaps in its ability to accurately predict what Russia is and
what it may do.

RUSSIA-CHINA COLLABORATION?

Deterring one state is hard. Deterring two states at the same time is even harder. But what about two states
working in concert? The concern that Russia and China might somehow coordinate their nuclear attacks or
threats is gaining attention in the U.S. nuclear community. Simply put, does the potential for collaboration
between Moscow and Beijing extend so far that the United States must be prepared to fight two nuclear wars—
one against Russia and another against China—at the same time?

There is no indication that the coordination of policy or closer relationship between Russia and China has
developed into a full-fledged nuclear alliance. If there were credible and convincing evidence that Russia-China
relationship had changed to such a degree that this were likely, then it could lead to a determination that the
United States might have to match both Russia and China at the same times as part of a damage limitation or
warfighting strategy. It is hard to overstate the global and strategic consequences of such a determination.
Moreover, seeking to maintain dual parity with both countries could, in turn, lead Russia and China to each
build up individually to restore their own parity with the United States—a cycle that could lead to a global
arms race of unparalleled scope. However, as there is as yet no indication that the nature of the relationship
between the two states is anywhere close to one that would involve joint nuclear war fighting, or indeed
putting one state at risk for the benefit of the other. The relationship, as of today and for the foreseeable
future, remains highly transactional. Any suggestions that the Russia-China relationship has evolved to this
level requires the highest level of scrutiny both for its consequences but also for how it would go against many
hundreds of years of political history between the two states.

In sum, as indicated under President Biden, it would appear that the United States can deter nuclear use
by Russia and China without needing to match the combined nuclear forces of each.’®” Of course, a future
president might determine that U.S. nuclear forces need to be configured in a way to hold all nuclear forces
in both Russia and China at risk at the same time for other reasons. Those needs cannot be discounted,

but that would be distinct from any deterrence requirements. The financial and security implications of
having to match the nuclear arsenals of both countries at the same time would be significant, and any
allied demands or presidential determination along those lines would have to be balanced against the
financial and opportunity costs. Options for dealing with such requirements, including reducing reliance
on land-based systems, increasing less vulnerable submarine-based nuclear options, and further enhancing
nonnuclear options that can replace nuclear missions, would also have to be part of those deliberations.
Likewise, to the extent that reassurance of allies is a major driving force in U.S. nuclear requirements, other
factors, including economic, geopolitical, technical, and domestic political factors, must also be taken into
account. It should be recognized within the nuclear security and deterrence communities that there is a
limit to what can be accomplished by seeking to compensate for a lack of confidence in U.S. intent with
enhanced nuclear capability.
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Reassuring of allies in a world with more than one nuclear peer will clearly be among the more difficult
challenges for the United States. As relative U.S. power and influence wanes, the United States’ commitments
to its allies will come increasingly into question. To address this, the United States must continue to encourage
allies to take on a greater portion of conventional deterrence and defenses capabilities; improve alliance
military integration and economic and diplomatic coordination; maintain unified policies designed to protect
territorial integrity and the global rule of law; and develop more nuanced strategies for deterring key dangers
without overextending U.S. capabilities. This is a tall order and goes well beyond nuclear strategy. The risk,
however, is that in such an environment U.S. policymakers will assign to nuclear weapons more missions to
which they are not well suited, enhancing the perceived value and utility of nuclear weapons.

In an era where U.S. assurances are seen more skeptically, there will temptation for allies to pursue their

own nuclear capabilities and for the United States to tolerate or even accept such trends. U.S. policy needs to
anticipate this and develop more holistic approaches that discourage and increasingly stigmatize the possible
acquisition of nuclear weapons by more states, friends and foes alike. This requires the United States to invest
more heavily in developing effective arms control strategies that consider trade-offs between categories of
weapons—nuclear and nonnuclear—and set strategic priorities for negotiated agreements. Determining what
the United States is trying to do (e.g., increase decision time, reduce the risk of battlefield nuclear use, and
enhance crisis stability) and developing the means to verify commitments that can achieve those goals should
be far higher priorities than they are today. This should include a willingness of the United States and its allies
to more openly consider constraints on Western defense and nuclear capabilities if they can achieve valuable
and verified constraints on the part of major adversaries. Just as arms control should not become a means unto
itself, nuclear and conventional force modernization should not be an end, but a means to an end—achieving
enhanced stability and security. Pursuing military capabilities without an integrated diplomatic and arms
control strategy is a recipe for a never-ending arms race and crisis instability.

Force Structure and Modernization

The nuclear triad is a misnomer. The United States currently maintains a nuclear pentad, with five distinct
platforms for delivering nuclear weapons: land-based intercontinental ballistic missiles (ICBMs), submarine-
launched ballistic missiles (SLBMs), air-launched cruise missiles, air-dropped gravity bombs on strategic
bombers, and air dropped-gravity bombs on shorter-range fighter/bomber aircraft. All aspects of this pentad
of nuclear delivery platforms are in the process of being replaced with modern versions with life-extended
warheads and nuclear explosive packages.'

This program is more than adequate to ensure the United States has a diverse and survivable nuclear force for
core and extended nuclear deterrence for decades to come, assuming there is general consistency—as there
has been for decades—in presidential employment guidance. Far more pressing are long overdue investments
in nuclear command and control and early warning capabilities and efforts to carry out long-term warhead
surveillance and nuclear infrastructure modernization to maintain the United States’ nuclear weapons. As
long as the United States determines that it needs nuclear weapons for its defense and the defense of others,
those weapons need to be safe, secure, and effective. Moreover, great efforts must continue to be made and
enhanced to ensure that the United States can communicate with its allies and its adversaries in a crisis as
needed and to ensure that nuclear weapons are only used when legally authorized by the commander in chief.

There is little potential in today’s political and financial environment to debate the prospects for major
changes in U.S. force structure. While adjustments to the forces may be made over time due to operational,
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cost, or technical factors (it is unlikely that the current program of record will come in anywhere close to on
schedule or at estimated costs), the reality is the United States will likely continue to maintain all five current
modes for nuclear employment. Those are more than sufficient to deter and, if necessary, carry out current or
prospective U.S. presidential employment guidance. There are no compelling military or strategic rationales
for pursuing other modes of employment, with a few exceptions discussed before on modernization. That
being said, if there were a political opening to discuss strategic costs and benefits for U.S. force structure, there
are strong arguments for the United States to move away from large silo-based ICBM forces, which risk creating
escalatory pressures in a conflict, since these are easily targeted by an enemy and risk putting pressure on

a U.S. president to use or lose these force in a crisis. Despite arguments from states that host ICBMs, these
systems are the least stabilizing and most vulnerable part of the U.S. nuclear force.!®®

It remains unclear whether the size of U.S. nuclear forces will need to change as China’s force grows. However,
the capabilities the United States will need to have to reassure allies in East Asia remains a complex question.
There is a strong numerical component to the perception that the United States is capable and prepared to
protect U.S. allies in the face of a rising China. This is also the case vis-a-vis Russia. The question of “rough
parity” may become more acute if and when China’s forces come within range of the United States’ deployed
arsenal. However, this is not the case now, nor will it be for perhaps the next decade, with China having
perhaps 400 total weapons to the United States’ 1,500 to 2,000 deployed nuclear weapons and just under
4,000 total weapons.'*° Yet numbers may not resolve this debate. Already there are strong U.S. advocates for a
new nuclear-armed sea-launched cruise missile (SLCM-N) in order to reassure allies. The United States retired
the previous version of the Tomahawk Land Attack Missile-Nuclear in 2009. While it is understandable that
analysts who want to reinforce U.S. alliances and reassure allies would seek a capability-based solution, there
is a lack of a compelling military or force-exchange argument for these weapons. This is why the chairman

of the Joint Chiefs and the secretary of defense have advised the current administration not to pursue

the SLCM-N. Instead, the main case for the SLCM-N rests on the argument that the United States must do
something new to demonstrate its commitment to allies and its ability to act quickly in the region in the face of
growing Chinese military capabilities.

In the absence of a clear military case for nuclear SCLMs, however, the United States should instead work with
allies on a broader range of deterrence and reassurance options—nuclear and nonnuclear—to determine if other
forms of reassurance may be equally or more credible than new nuclear weapons without the commensurate
costs and risk associated with developing and deploying yet another new nuclear system.*! It is worth noting that
U.S. allies will continue to ask for whatever options might be available for the United States, particularly if they do
not have to pay for or face the consequences of those procurement decisions. To determine how valuable such
systems might be for deterrence, it would be useful for U.S. allies to be asked to invest in the development and
procurement of those systems to determine where they actually sit on these countries’ lists of defense priorities.
There should be little debate that the United States should continue to work to reassure its allies. However, U.S.
actors have a responsibility to understand that much of the doubt among U.S. allies comes not from the range of
U.S. nuclear or conventional military capabilities, but due to domestic political and geostrategic factors. There
would seem to be little the United States can do with a SLCM-N to address those doubts and concerns. For now,
the United States seems to have found a mix of interoperability with Japan and enhanced nuclear communication
and coordination with South Korea that may provide time for the United States and its allies to find more
effective and less nuclear-focused options to enhance reassurance and defense.

Beyond deterrence and reassurance, it remains possible that a future U.S. president may determine that it is
important for the United States to hold all Chinese nuclear forces at risk, for either force-exchange or nuclear
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war-fighting reasons. The determination of what U.S. nuclear weapons are for and when they might be used
is exclusively the president’s decision. To prepare for this option, without having to pursue it prematurely,
the United States should continue to invest in a flexible and responsive nuclear infrastructure. Investments to
date have not been adequate, nor is the defense-industrial capacity in place to quickly and safely ensure the
United States can respond to geopolitical developments. Instead, the United States has chosen to prioritize
new delivery systems—a balance that risks leaving it with fewer deployed weapons than it might need as well
as a less than responsive infrastructure. In short, there is not enough money, people, and capable companies
to go around. At the same time, the need to upgrade U.S. nuclear command, control, and communications
(C3) systems remains both relevant and pressing. Instead of making nuclear planning decisions on the basis
of numbers alone, the United States should adopt a nuclear strategy that ensures the survivability of forces,
as well as the responsiveness of people and facilities, and invests needed resources in broader forms (mostly
nonnuclear) of defense, deterrence, and reassurance. A wide variety of options for pursuing this exists.!*

In short, the United States, for now and the foreseeable future, has a nuclear force capable of deterring China
and reassuring allies, but over time this may not be true and should be routinely reassessed. The balance that
needs to be struck cannot be defined now but should include a healthy dose of skepticism regarding the role
that enhanced capabilities (especially nuclear) can provide, instead relying on a more tailored and nuanced set
of defense, deterrence, and reassurance strategies.

It also remains important to keep in mind the significant expense associated with nuclear modernization.
While a price tag of some $50 billion a year is small compared with an overall defense budget rapidly
approaching $1 trillion per year, the long-term sustainability of such a program over the next 30 years—
especially given the likelihood of cost overruns and project delays—cannot be assumed. There is renewed
evidence that, in fact, the cost of U.S. nuclear modernization does compete with other defense priorities and
obligations. The pronounced necessity for the United States to provide cluster munitions to Ukraine due to
an acute shortage of even basic 155 mm artillery shells shows that U.S. defense investments may need to be
dramatically realigned given actual defense conditions globally. The costs of nuclear weapons must also be
considered, as voices within the U.S. domestic political scene call increasingly for the government to do less
abroad and more at home, calls that stem from both the conservative and progressive sides of the political
spectrum. It is just as common to hear unilateralist Republicans call for more fire stations at home as it is

to hear similar statements from extremely progressive voices, echoing the old “guns versus butter” debate.
Supporters of the nuclear modernization program like to point to what they call a consensus for nuclear
modernization, but there remains a real prospect that this “consensus” is fragile, as it exists inside a very
narrow band and can change rapidly. Should support for nuclear programs change, three options in particular
should be considered:

1. Reduce the ICBM buy and consider multiple independent reentry vehicles (MIRVs). It remains
unclear why the United States needs to maintain 450 ICBM silos from a deterrence perspective. The
idea that a widely dispersed set of ICBMs complicates targeting by an adversary is not unreasonable,
but the distinction between 300 and 450 seems far from critical in this case. Moreover, unlike in the
Cold War, it is not credible to be concerned that the difference between 300 and 450 aim points will
prove a tipping point for a state in deciding whether or not to launch a pre-emptive nuclear strike.

Moreover, the impetus for moving to single-warhead ICBMs was part of a negotiating process with
Russia that sought to reduce its reliance on MIRVed ICBMs. That decision has already been made, and
Russia has invested heavily in and is deploying such weapons. While it would be more stabilizing in a
crisis for both the United States and Russia to have ICBMs with single reentry vehicles, the importance
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of doing so is no longer as relevant as it was in the 1990s when the concept was developed. Thus, the
United States should consider the option of deploying fewer ICBMs and equipping some with multiple
reentry vehicles. A reasonable option could be 300 ICBMs with some combination of one or two
reentry vehicles. This option may prove valuable if ICBM production is affected by challenges such as
slipping timelines or cost increases.

2. Invest in mobile ICBMs. If the United States plans to continue to consider its nuclear forces as
retaliatory and wants to ensure their ability to survive a first strike, the option of mobility should be
considered. If cost is not an issue, then there is all the more reason to consider whether the United
States should pursue a mobile ICBM program instead of or as a partial replacement for the planned
ICBM modernization program. Systems could be kept in bastions during normal times and scrambled
as a signal in times of crisis. Such system could be far more survivable than fixed ICBMs. The cost
implications are not insignificant and should be studied. This is also an important issue in the highly
unlikely but not fully dismissible case that U.S. ballistic missile submarines (SSBNs) become more
vulnerable due to advances in anti-submarine warfare capabilities enhanced by underwater drones
and artificial intelligence. Mobility and survivability for U.S. ICBMs would seem to be justified and are
worth considering, especially if they could result in a smaller production run for missiles.

3. Consider expanded Columbia-class submarine buys in lieu of ICBM construction. U.S. submarines
remain highly survivable and critical elements for deterrence. They are more stabilizing than ICBMs
because they are hard to target and do not need to be used early in a conflict. As the U.S. need to
reassure allies increases, there may be a greater need to enable port visits for U.S. SSBNs to U.S. allies.
In a future where U.S. requirements for deterrence or reassurance increase, building a larger SLBM
force—with equal or reduced loading of weapons—may make sense.

Overall, the United States should prioritize, to the extent that such trade-offs prove necessary, its submarine
and bomber development programs and stockpile stewardship and surveillance programs over the ICBM
modernization effort. ICBMs remain the most vulnerable and arguably the least stabilizing leg of the nuclear
force structure, and their reduction and even elimination would not inherently undermine U.S. deterrence
goals, depending on broader employment guidance and geopolitical circumstances. There also remain
questions about the eventual scope of the B-21 bomber acquisition program. There are hopes that this effort
will not replicate the B-2 effort that sought to purchase 100 bombers and ended with only one-fifth of that
fleet, but the significant costs of the program suggest that there remain long-term obstacles to the program
reaching its full size.

Also, the United States should avoid the tendency to develop nuclear weapons systems solely as part of either
an arms control or reassurance strategy. The temptation to develop a SLCM-N in order to provide enhanced
assurance to East Asian allies in ineffective, counterproductive, and anachronistic. Dubbed “shiny object
reassurance,” the idea that the deterrence credibility of the United States is significantly enhanced if it buys a
dedicated nuclear system for the protection of allies lacks evidence and does not withstand serious scrutiny.

As the United States pursues nuclear modernization, it is critical that U.S. nuclear policy and investments not
be made in a vacuum or in isolation from other critical components of U.S. military and diplomatic strategy.
The Biden administration’s decision to approach the Nuclear Posture Review and National Defense Strategy
as a cohesive process was a step in the right direction, but it still drew upon stovepipes within the nuclear
process to inform its policies. Instead, a broader frame is needed for future strategic planning. As the United
States pursues these strategies, there are certain guidelines that should be followed, including investments in
three key areas:
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1. Ensure the integrated foundations of deterrence. The key to a stable deterrent dynamic is ensuring the
combined capabilities of the United States and its allies conventional and nonnuclear, nonconventional
capabilities (e.g., space, cyber, Al, and non-kinetic), and political strategies are sufficient to deny
China (and to a lesser extent Russia) the ability to unilaterally undermine the security of U.S. allies and
partners without facing significant consequences that put the success of any such attack in doubt.

2. Enhance U.S. intelligence and broader analytical understanding of Russian and Chinese goals,
objectives, and priorities to inform both U.S. deterrence and diplomatic strategy. If the goal of U.S.
nuclear forces is to, inter alia, hold key targets that Russia and China value at risk, then it needs to have
high confidence that it knows what those military targets are and the ability to put them at risk through
a variety of means. It remains far from certain that either state (especially China) views its strategic
nuclear assets as among its most valued targets.

3. Enhance the ability of the United States to use nonnuclear and nonmilitary means to influence Russian
and Chinese behavior and actions. There are far more opportunities to influence China, given that it
is far more economically integrated into the world system now than the Soviet Union was during the
Cold War. These opportunities should be emphasized, and a broader deterrence and influence strategy
should be developed to lessen the need to rely on either conventional or nuclear response options.

Extended Deterrence and Assurance

As discussed above, the United States should seek to sustain its core and extended nuclear deterrence
commitments and capabilities. Doing so enhances U.S. and allied security and supports broader goals of
preventing nuclear proliferation. Core nuclear and extended nuclear deterrence are seen as credible and
stabilizing in normal times and as long as broader deterrence holds.

The effort to use nuclear weapons to deter nonnuclear threats by nuclear-armed states, however, especially
against allies, is seen by many as less credible and creates certain risks, including what is widely known as

a commitment trap.'”® By saying that the United States might be willing to use nuclear weapons in certain
scenarios, the pressure to follow through on those pledges if those circumstances come to pass is significant.
The long-standing debate over the value of trying to deter nonnuclear threats through the use of nuclear
weapons is unlikely to be resolved anytime soon. While it remains possible that a stated willingness to use
nuclear weapons first in certain nonnuclear scenarios may influence a nuclear-armed adversary’s course

of action, U.S. policies that include options for first use can also make it more politically acceptable for U.S.
adversaries to do the same (see Russian threats and justifications as one example). It is hard to determine
the net effect of first-use options by the United States, but it would seem useful to consider not only whether
ambiguity or possible first-use options might contribute to deterrence but also look at broader secondary
and follow-on effects and how they impact U.S. security objectives. And as discussed above, determining

on balance if the costs of such commitments are worth the benefits relies on subjective analysis. There is no
question that allies want the United States to be ready and to project a willingness to use nuclear weapons
early in a crisis. The maintenance of first-use options is driven mainly by a strong set of allied views that the
adoption of more restrictive declaratory policies would undermine the goal of deterrence. Allied views on such
issues were formed largely during the Cold War, based mainly on a logic that nuclear use would ensure the
conflict is between the United States and its opponent and not fought only on allied territory. This logic still
holds for many supporters of the status quo. That desire needs to be balanced against the very real evidence
that being willing to resort to early and first use may have negative implications for crisis stability and arms
racing, especially when combined with missile defenses and other strategic nonnuclear capabilities. Just as
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allied views need to be taken into account for many security issues, they should not be seen as absolute, as in
the case of the decision to provide cluster munitions to Ukraine.

What is clear is that there is no one-size-fits-all policy for providing assurances to allies and partners. Just

as the United States has pursued tailored deterrence with regards to its adversaries, it must pursue tailored
and expanded reassurance with regards to its allies, and this must include more than just nuclear or military
components. An enhanced set of reassurance initiatives that focus on economic, political, technical, cultural,
people-to-people, and other ties is critical to reinforcing extended reassurance in the coming decades.
Moreover, in the defense and security spaces, it is clear that what works in Japan, as evidenced by their newly
adopted defense policy and expanded conventional, intelligence, surveillance, and reconnaissance (ISR), and
space investments, may not be as effective in South Korea, and vice versa.

Given the trajectory of Russian, Chinese, and North Korean nuclear and other defense capabilities, the United
States should be guided by three main objectives in managing its alliance relationships:

1. Strengthen the credibility of core and extended nuclear deterrence;

2. Enhance nonnuclear defense and deterrence capabilities through greater investments, integration, and
cooperation with and among allies (U.S.-Japan defense planning offer an attractive model); and

3. Reduce, to the extent possible, the role of nuclear weapons in deterring nonnuclear threats and
reinforce the barriers to acquisition of nuclear weapons or nuclear latency by allies.

This last point remains critical. With a few exceptions in the 1950s and 1960s, the United States has remained
committed to a basic axiom that the consequences of more countries acquiring nuclear weapons are
negative for U.S. and global security and stability. Proliferation increases the risk of nuclear use, theft, and
broader proliferation. All of these make it harder to maintain U.S. power and influence and the stability that
has brought with it unparalleled American prosperity. The temptation to accept the acquisition of nuclear
weapons by U.S. friends and allies is a siren song that should be resisted at all costs.

It is appropriate for arms control to be considered in the context of broader deterrence and allied management
policy. NATO itself has integrated deterrence and arms control as integral components of security for the
alliance. The same concept holds true for U.S. allies in East Asia, as well as for U.S. security on its own.

Arms Control

It is commonly stated today that arms control is either a policy of the past or that arms control is not possible
without willing partners. Rumors of arms control’s demise remain premature, but it is accurate that effective
arms control agreements are not possible without willing partners. That does not mean the work of thinking
about, planning for, and pursuing arms control begins only when another country decides it is ready to talk.
The United States continues to have a strategic incentive to develop and pursue policies that reduce the role of
nuclear weapons in ways that enhance U.S. and allied security, predictability, and stability. Being committed to
nuclear engagement and arms control shows the rest of the world, and importantly U.S. allies, that it is taking
a balanced approach to security and threat management. Support for arms control has been and remains

a valuable component of alliance management strategy. While defense procurements and deployments, as
well as changes in policy, can influence alliance management and deterrent policies, arms control strategies
and approaches can as well, including ones that help shape the strategic political and diplomatic landscape.
By demonstrating over and over that the United States is the one interested in pursuing practical and serious
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arms control efforts to reduce nuclear risks and pursue reductions, it can either convince Russia and China
to engage or demonstrate that it is Moscow and Beijing, not Washington, that is the obstacle to progress. Both
goals are in the U.S. and allied interest. This approach is also a key component in demonstrating what the
United States now calls “responsible nuclear behavior,” with important implications for its global diplomatic
strategy.

The United States must remain active in developing bilateral and multilateral strategies for how arms control
can enhance U.S. and allied security, alliance management, and deterrence. This includes doing complicated
analysis on what adjustments the United States and its allies would be prepared to make in order to find
agreement with Russia or China, for example, on changes to their military capabilities. Knowing what the
United States would want Russia and China do to, and for what purpose as part of constraint agreements, is a
key component, currently lacking from U.S. strategy. This was the type of net assessment that was inherent in
the negotiation and adoption of the U.S.-Soviet Anti-Ballistic Missile, Strategic Arms Limitations Talks/Treaty
(SALT) I, and Intermediate-Range Nuclear Forces agreements.

In order to develop and shape the diplomatic landscape for future arms control with Russia and China, the
United States and its allies should:

1. seek concepts that make nuclear weapons use less likely and less acceptable;
2. enhance decision times for leaders on all aides;

3. find ways to reduce the possible incentives for states to use nuclear weapons easily in a crisis or under
threat of nuclear attack;

4. create predictability in nuclear force structure changes that can reduce the pressure to pursue worst-
case planning on all sides;

5. ensure that arms control and reduction requirements are factored into procurement and
modernization decisions (contract adjustments that include opt-outs for procurement by the
Department of Defense and National Nuclear Security Administration);

6. do not pursue modernization to enhance arms control prospects. Be prepared to adjust modernization
efforts as part of negotiated agreements or new arrangements if possible, and develop and pursue
proposals for them before modernization programs come to an end; and

7. pursue broader public diplomacy efforts to demonstrate that the United States is seeking stability and
security through arms control as well as defense and modernization efforts.

Based on current trends, it will be exceedingly hard for the United States to negotiate and adopt legally binding
agreements with Russia that limit the size of each country’s strategic nuclear forces for several years. Likewise,
China’s refusal to engage in direct strategic stability discussions with the United States suggests that any such
efforts with Beijing will take longer to achieve. It may be possible that China will refuse any such engagement
until its modernization efforts reach a level that gives Beijing confidence that it is able to maintain a fully
survivable retaliatory capability that can withstand U.S. attack and U.S. and allies middle defense efforts.

In this environment, the United States and its allies should pursue two strategies. The first is to be prepared

to pursue arms control negotiations and reductions with either or both states if and when possible. This
means investing in the people, technologies, and analysis to support rapid restart of arms control if and when
geostrategic circumstances allow. The United States was not properly organized and prepared in the 1980s and
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1990s when negotiating opportunities presented themselves, and any potential future capability gaps should
be avoided. National and regional circumstances can change without warning, and the United States needs

to be prepared to respond quickly on complicated diplomatic issues in the same way it seeks the ability to be
able to respond to unpredictable military developments. The United States should be prepared to lead in these
efforts and, even if not convinced that U.S. and allied adversaries will follow suit, should consider steps that do
not significantly compromise U.S. and allied security in order to create global political and other pressure on
adversaries in other ways. A prime example is the issue of transparency, where the United States can continue
to demonstrate its commitment to predictability by sharing the size and general disposition of its nuclear
forces and contrast its behavior with that of China and Russia, who refuse even the most basic steps toward
predictability and transparency. Other steps, such as the anti-satellite direct ascent policy, offer examples
where the United States loses little but can use the moral and political upper hand to contrast behavior among
nuclear states.

The development of serious, strategic, and viable arms control initiatives requires a whole-of-government
effort within the United States. However, the knowledge and skill sets needed to develop, assess, and pursue
such programs are in short supply. The retirement of an entire generation of U.S. experts and officials who
pursued and implemented arms control in in the late twentieth-century means that the U.S. government
and security community lack the necessary skills and experience to effectively pursue constructive arms
control. Likewise, the political space to consider or even propose legal agreements to enhance U.S. security
with Russia and China is hard to find. The political environment for restraint has always been hard, but the
domestic political landscape has made it—and indeed many things that could benefit U.S. security—harder to
pursue. The political will to pursue a balanced approach to security will clearly involve defense and deterrent
investments, but the United States should also make investments in the ability to understand Russian and
Chinese thinking and strategy, develop effective verification approaches, and pursue coordinated diplomatic
strategies to achieve effective outcomes, whether normative, legal, or otherwise.

At a time when the United States is spending $50 billion per year on nuclear weapons alone, not including
associated strategic programs, the investment in the future people, skills, technology, and analytical capacity
needed in the sphere is unfathomably small. This mismatch will create a self-fulfilling policy outcome, where
every problem has a nuclear solution but the ability to pursue offramps to arms race instability and de-
escalation approaches has disappeared or largely atrophied. Likewise, the need for a robust civil society and
academic and policy community outside government to inform, drive, and, when appropriate, support U.S.
government efforts is also acute. A shortage of investment and career opportunities within the broader nuclear
security and arms control field will deprive the U.S. government of a historical source of thinking and analysis
on these important issues. Investments from both government and private foundations are needed to address
these shortfalls.

Conclusion

The world faces a complex and extended period of global competition where the demands of managing
nuclear risk will continue to grow. Understanding the limits of U.S. nuclear capabilities in both deterring
adversaries and reassuring allies is a key part of getting this critical issue right. There are things the U.S.
nuclear arsenal can do and some things it cannot, and nothing (just as in life) is cost-free. The balance—
between (1) using U.S. nuclear weapons to deter and reassure while (2) seeking a change in global strategic
conditions to permit a broader effort to curb proliferation and pursue nuclear restraint, reductions, and
eventually elimination—needs to be kept in mind as the United States and its friends, allies, and partners
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navigate this complex era. Nuclear skepticism is needed to balance faith in nuclear deterrence. Investments in
non-nuclear and even non-military approaches to both reassurance and deterrence, as well as serious efforts
to reinvigorate arms control, will be as important as investments in new nuclear weapons and their associated
delivery systems. A failure to pursue all of these approaches together will lead to negative outcomes for U.S.
security and global stability.

76 | Jon Wolfsthal



About the Authors

Heather Williams is the director of the Project on Nuclear Issues and a senior fellow in the International
Security Program at the Center for Strategic and International Studies (CSIS). Prior to joining CSIS, she was a
visiting fellow with the Project on Managing the Atom in the Belfer Center for Science and International Affairs
at the Harvard Kennedy School and a Stanton Nuclear Security fellow in the Security Studies Program at MIT.
Until 2022, she was a senior lecturer (associate professor) in defense studies at King’s College London and
taught on arms control, deterrence, and disarmament. From 2018 to 2019, Dr. Williams served as a specialist
adviser to the House of Lords International Relations Committee inquiry into the Nuclear Non-Proliferation
Treaty and disarmament, and until 2015 she was a research fellow at Chatham House. She previously worked
in the Strategy, Forces, and Resources Division at the Institute for Defense Analyses, where she remains an
adjunct research staff member. She is an associate fellow at the Royal United Services Institute (RUSI), a senior
associate fellow with the European Leadership Network, and a member of the Wilton Park Advisory Council.
Dr. Williams has a PhD in war studies from King’s College London, an MA in security policy studies from the
George Washington University, and a BA in international relations and Russian studies from Boston University.

Kelsey Hartigan is the deputy director of the Project on Nuclear Issues (PONI) and a senior fellow with the
International Security Program at the Center for Strategic and International Studies (CSIS). In this role, she is
responsible for managing the country’s preeminent national program for developing the next generation of
nuclear experts. Prior to joining CSIS, Hartigan was dual-hatted as a faculty associate at the Naval Postgraduate
School and a senior adviser to the director of the U.S. Special Operations Command Countering Weapons of
Mass Destruction Directorate. From 2016 to 2019, she served as a policy adviser on North Korea, weapons of
mass destruction crisis response planning, and nuclear proliferation in the Office of the Secretary of Defense
for Policy. Before joining the Department of Defense, Hartigan was a senior program officer at the Nuclear
Threat Initiative and a nonproliferation and defense analyst at the National Security Network. She has also

77 | Project Atom 2023



held positions with the International Security and Nuclear Weapons Program at the Henry L. Stimson Center
and the U.S. Department of State’s Delegation to the Conference on Disarmament in Geneva, Switzerland.
Hartigan holds an MA from Georgetown University’s Edmund A. Walsh School of Foreign Service, where she
focused on technology and national security, and a BA from Purdue University.

Lachlan MacKenzie is a program coordinator and research assistant with the Project on Nuclear Issues in
the International Security Program at the Center for the Strategic and International Studies (CSIS). Previously,
Lachlan worked as an intern with the Institute for the Study of War and the Institute for National Strategic
Studies. He graduated from Brown University with an honors BA in international relations focused on Russia.

Robert M. Soofer is a senior fellow in the Forward Defense practice of the Atlantic Council’s Scowcroft
Center for Strategy and Security, where he leads its Nuclear Strategy Project. He is also an adjunct professor
at Georgetown University’s Center for Security Studies, teaching courses in nuclear strategy, missile defense,
and arms control. He serves as a consultant for the Sandia, Los Alamos, and Lawrence Livermore National
Laboratories as well as the Institute for Defense Analyses. Soofer was deputy assistant secretary of defense for
nuclear and missile defense policy from April 2017 to January 2021. In this capacity, he was codirector of the
Nuclear Posture Review and Missile Defense Review and led their implementation; testified before Congress on
nuclear and missile defense policy; led biannual nuclear staff talks with key allies; served as US representative
to the NATO High Level Group for nuclear planning; and was the secretary of defense representative to the
US-Russia nuclear arms control talks. He taught at the National War College for three years as professor of
national-security policy and served for eight years in various policy and international-affairs positions with
the Strategic Defense Initiative Organization/Missile Defense Agency. In 2003, he was called to active duty as
a lieutenant commander in the Naval Reserve and assigned to the newly created Terrorist Threat Integration
Center. Soofer received his doctorate in international relations from the University of Southern California and
is a graduate of the National War College.

Thomas Karako is a senior fellow with the International Security Program and the director of the Missile
Defense Project at the Center for Strategic and International Studies (CSIS), where he arrived in 2014. His
research focuses on national security, missile defense, nuclear deterrence, and public law. In 2010-2011, he
was an American Political Science Association congressional fellow, working with the professional staff of the
House Armed Services Committee and the Subcommittee on Strategic Forces on U.S. strategic forces policy,
nonproliferation, and NATO. Dr. Karako is also currently a fellow with the Institute for Politics and Strategy
of Carnegie Mellon University. He received his PhD from Claremont Graduate University and his BA from the
University of Dallas.

Oriana Skylar Mastro is a center fellow at Stanford University’s Freeman Spogli Institute for International
Studies, where her research focuses on Chinese military and security policy, Asia-Pacific security issues,

war termination, nuclear dynamics, and coercive diplomacy. She is also the courtesy assistant professor in

the political science department at Stanford University and a non-resident Senior Fellow at the American
Enterprise Institute. She continues to serve in the United States Air Force Reserve, for which she works as an
Individual Mobilization Augmentee (IMA) to the Policy and Posture Branch Chief at INDOPACOM J5, Camp
Smith, Hawaii. Prior to her appointment at Stanford in August 2020, Mastro was an assistant professor of
security studies at the Edmund A. Walsh School of Foreign Service at Georgetown University. She holds a BA in
East Asian studies from Stanford University and an MA and PhD in politics from Princeton University.

Franklin C. Miller is a senior adviser to the International Security Program at the Center for Strategic and
International Studies (CSIS). Frank served from January 2001 to March 2005 as a special assistant to President

78 | Project Atom 2023



George W. Bush and as senior director for defense policy and arms control on the National Security Council
staff. At the White House he was responsible for a wide range of presidential policy initiatives related to
nuclear deterrence policy, strategic arms reductions, national space policy, defense trade reform, land mines,
and transforming the U.S. and NATO militaries. He directed interagency support of Operation Enduring
Freedom and Operation Iraqi Freedom. During his 31-year career in government, Miller has had unusual
influence on the evolution of national deterrence and nuclear targeting policy, as well as on the START 1

and START 2 treaties, and he was instrumental in forging important new relationships with the British. He
was deeply involved in improving U.S. capabilities to address biological and chemical weapons threats; in
enhancing defense relations with Russia, Ukraine, and Uzbekistan; in building the basis for U.S. and NATO
strategic and tactical missile defense programs; in national reconnaissance and space policy; and in submarine
operations policy. He has also served as the chair of NATO’s nuclear policy committee and of NATO’s
counterproliferation policy committee.

Leonor Tomero served as the deputy assistant secretary of defense for nuclear and missile defense policy
in the Office of the Secretary of Defense from January 2021-October 2021, supporting the under secretary of
defense for policy and the assistant secretary of defense for strategy, plans, and capabilities by developing
strategies, informing policies, and conducting oversight of nuclear deterrence policy, arms control and missile
defense policy. For over a decade, she was House Armed Services Committee Democratic professional staff
lead for nuclear deterrence, nuclear weapons, nonproliferation, military space, and missile defense. In that
capacity, she had responsibility for drafting and negotiating over 100 provisions and authorizing over $65
billion each year in eleven annual National Defense Authorization Acts, with regard to military space and
related intelligence assets, nuclear forces and production capacity, hypersonic missiles, missile defense,
nonproliferation, arms control, and nuclear clean-up programs. Prior to joining the committee, she was
director of nuclear non-proliferation at the Center for Arms Control and Nonproliferation, responsible for
analysis, congressional education, Track II programs, and public and media outreach related to nuclear
weapons, nonproliferation, missile defense and space policy. She also served on the congressional staff

of Representative Shelley Berkley (D-NV) and Senator Harry Reid (D-NV) working on nuclear waste and
environmental issues. Ms. Tomero holds a BA in government from Cornell University, an MA in security
studies from Georgetown University and a JD cum laude from American University’s Washington College of
Law and was a term-member on the Council on Foreign Relations.

Jon Wolfsthal is an adjunct senior fellow at the Center for a New American Security (CNAS). He served from
2014 to 2017 as special assistant to former U.S. president Barack Obama as senior director for arms control and
nonproliferation at the National Security Council. In that post, he was the most senior White House official
setting and implementing U.S. government policy on all aspects of arms control, nonproliferation, and nuclear
policy. Prior to that, he served as the deputy director of the James Martin Center for Nonproliferation Studies
at the Monterey Institute for International Studies. From 2009 to 2012, he was the special adviser to then U.S.
vice president Joe Biden for nuclear security and nonproliferation and as a director for nonproliferation on
the National Security Council. He supported the Obama administration’s negotiation and ratification of the
New START arms reduction agreement with the Russian Federation, and helped support the development of
nuclear policy including through the 2010 Nuclear Posture Review. He was previously a senior fellow at the
Center for Strategic and International Studies and, in his first stint at Carnegie, deputy director of the Nuclear
Policy Program. He served in several capacities during the 1990s at the U.S. Department of Energy, including
an on-the-ground assignment in North Korea from 1995 to 1996.

79 | Project Atom 2023



Endnotes

1 “2021 Space and Missile Defense Symposium.” U.S. Strategic Command, 12 Aug. 2021, www.stratcom.mil/
Media/Speeches/Article/2742875/2021-space-and-missile-defense-symposium/.

2 Admiral Charles Richard, commander of U.S. Strategic Command, frames it: “By these measures, China
is already capable of executing any plausible nuclear employment strategy within their region and will
soon be able to do so at intercontinental ranges as well. They are no longer a ‘lesser included case’ of the
pacing nuclear threat, Russia.” See: “Statement of Charles A. Richard Commander United States Strategic
Command before the Senate Committee on Armed Services,” Senate Committee on Armed Services, April
20, 2021, https://www.armed-services.senate.gov/imo/media/doc/Richard04.20.2021.pdf.

3 Department of Defense, 2022 Nuclear Posture Review (Washington, DC: DOD 2022), 12, https://fas.org/wp-
content/uploads/2023/07/2022-Nuclear-Posture-Review.pdf.

4 Ibid., 7.

5 “The US is particularly at risk of being overwhelmed should its military be forced to fight on two or more
fronts simultaneously (p. vi).” National Defense Strategy Commission, Providing for the Common Defense:
The Assessment and Recommendations of the National Defense Strategy Commission (Washington, DC: U.S.
Institute of Peace, November 2018), https://www.usip.org/sites/default/files/2018-11/providing-for-the-
common-defense.pdf.

6  Scholars have noted that the United States has been planning for two major theater wars since the end
of World War II. See Paul D. Miller, “Why we need to move beyond the ‘“Two War’ doctrine,” Foreign
Policy, January 6, 2012, https://foreignpolicy.com/2012/01/06/why-we-need-to-move-beyond-the-two-war-
doctrine/.

7 Andrew F. Krepinevich, “The New Nuclear Age,” Foreign Affairs, April 19, 2022, https://www.foreignaffairs.
comy/articles/china/2022-04-19/new-nuclear-age.

80 | Project Atom 2023


http://www.stratcom.mil/Media/Speeches/Article/2742875/2021-space-and-missile-defense-symposium/
http://www.stratcom.mil/Media/Speeches/Article/2742875/2021-space-and-missile-defense-symposium/
https://www.armed-services.senate.gov/imo/media/doc/Richard04.20.2021.pdf
https://fas.org/wp-content/uploads/2023/07/2022-Nuclear-Posture-Review.pdf
https://fas.org/wp-content/uploads/2023/07/2022-Nuclear-Posture-Review.pdf
https://www.usip.org/sites/default/files/2018-11/providing-for-the-common-defense.pdf
https://www.usip.org/sites/default/files/2018-11/providing-for-the-common-defense.pdf
https://foreignpolicy.com/2012/01/06/why-we-need-to-move-beyond-the-two-war-doctrine/
https://foreignpolicy.com/2012/01/06/why-we-need-to-move-beyond-the-two-war-doctrine/
https://www.foreignaffairs.com/articles/china/2022-04-19/new-nuclear-age
https://www.foreignaffairs.com/articles/china/2022-04-19/new-nuclear-age

10

1

12

13

14

15

16

17

18

19

20

21

Caitlin Talmadge makes a similar argument in “Multipolar Deterrence in the Emerging Nuclear Era,” in
Vipin Narang and Scott D. Sagan, eds., The Fragile Balance of Terror: Deterrence in the New Nuclear Age
(Ithaca, New York: Cornell University Press, 2023).

Robert S. McNamara, “McNamara Speech on U.S. Nuclear Strategy,” CQ Almanac, September 18, 1967,
https://library.cqpress.com/cqalmanac/document.php?id=cqal67-1313223.

See, for example, Harold Brown, “Memorandum for the President: Nuclear Targeting Policy Review,”
Declassified in National Archives 064, document 39, November 28, 1978, https://www.archives.gov/files/
declassification/iscap/pdf/2011-002-doc2.pdf.

Department of Defense, Report on the Nuclear Employment Strategy of the United States 2020 (Washington,
DC: DOD, 2022), 7, https://www.esd.whs.mil/Portals/54/Documents/FOID/Reading%20Room/
NCB/21-F-0591_2020 Report_of the Nuclear Employement Strategy of the United_States.pdf.

Michael Kofman and Anya Loukianova Fink, “Escalation management and nuclear employment in Russian
military strategy,” War on the Rocks, September 19, 2022, https://warontherocks.com/2020/06/escalation-
management-and-nuclear-employment-in-russian-military-strategy/; and Abe Denmark and Caitlin
Talmadge, “Why China Wants More and Better Nukes,” Foreign Affairs, November 19, 2021, https://www.
foreignaffairs.com/china/why-china-wants-more-and-better-nukes.

In other words, why would Russia and China deploy a large non-strategic nuclear force unless they
thought it provided an advantage at the regional nuclear level?

John R. Harvey and Robert M. Soofer, “Strengthening Deterrence with SLCM-N,” Atlantic Council,
November 5, 2022, https://www.atlanticcouncil.org/in-depth-research-reports/issue-brief/strengthening-
deterrence-with-slcm-n/; and John R. Harvey and Robert M. Soofer, “Strengthening Deterrence With
SLCM-N,” Real Clear Defense, November 22, 2022, https://www.realcleardefense.com/articles/2022/11/22/
strengthening_deterrence with_slcm-n_866085.html.

For a complete explanation of why SLCM-N is the best option, see Harvey and Soofer, “Strengthening
Deterrence with SLCM-N”; and Sandy Winnefeld and James N. Miller, “Bring Back the Nuclear
Tomahawks,” U.S. Naval Institute, Proceedings 143, no. 5, May 2017, https://www.usni.org/magazines/
proceedings/2017/may/bring-back-nuclear-tomahawks.

Department of Defense, 2022 Nuclear Posture Review, 23.

U.S. Congress, House, “Strategic Forces Subcommittee Hearing: FY24 Request for Nuclear Forces and
Atomic Energy Defense Activities,” Statement of Deborah Rosenblum before the House Armed Services
Committee Subcommittee on Strategic Forces, March 28, 2023, https://armedservices.house.gov/hearings/
strategic-forces-subcommittee-hearing-fy24-request-nuclear-forces-and-atomic-energy-defense.

Fireside chat with Kurt Campbell, coordinator for Indo-Pacific Affairs, The Aspen Institute, December 8,
2022.

Harvey and Soofer, “Strengthening deterrence with SLCM-N.”

Robert Soofer, “Before embarking on arms control talks, Biden needs a nuclear deal with Congress,”
Atlantic Council, June 14, 2023, https://www.atlanticcouncil.org/blogs/new-atlanticist/before-embarking-
on-arms-control-talks-biden-needs-a-nuclear-deal-with-congress/.

Jesse Johnson, “Japan should consider hosting U.S. nuclear weapons, Abe says,” Japan Times, February

27, 2022, https://www.japantimes.co.jp/news/2022/02/27/national/politics-diplomacy/shinzo-abe-japan-
nuclear-weapons-taiwan; and Dasl Yoon, “South Korean President says Country could develop nuclear
weapons,” Wall Street Journal, January 12, 2023, https://www.wsj.com/articles/south-korean-president-says-
country-could-develop-nuclear-weapons-11673544196.

81 | Project Atom 2023


https://library.cqpress.com/cqalmanac/document.php?id=cqal67-1313223
https://www.archives.gov/files/declassification/iscap/pdf/2011-002-doc2.pdf
https://www.archives.gov/files/declassification/iscap/pdf/2011-002-doc2.pdf
https://www.esd.whs.mil/Portals/54/Documents/FOID/Reading%20Room/NCB/21-F-0591_2020_Report_of_the_Nuclear_Employement_Strategy_of_the_United_States.pdf
https://www.esd.whs.mil/Portals/54/Documents/FOID/Reading%20Room/NCB/21-F-0591_2020_Report_of_the_Nuclear_Employement_Strategy_of_the_United_States.pdf
https://warontherocks.com/2020/06/escalation-management-and-nuclear-employment-in-russian-military-strategy/
https://warontherocks.com/2020/06/escalation-management-and-nuclear-employment-in-russian-military-strategy/
https://www.foreignaffairs.com/china/why-china-wants-more-and-better-nukes
https://www.foreignaffairs.com/china/why-china-wants-more-and-better-nukes
https://www.atlanticcouncil.org/in-depth-research-reports/issue-brief/strengthening-deterrence-with-slcm-n/
https://www.atlanticcouncil.org/in-depth-research-reports/issue-brief/strengthening-deterrence-with-slcm-n/
https://www.realcleardefense.com/articles/2022/11/22/strengthening_deterrence_with_slcm-n_866085.html
https://www.realcleardefense.com/articles/2022/11/22/strengthening_deterrence_with_slcm-n_866085.html
https://www.usni.org/magazines/proceedings/2017/may/bring-back-nuclear-tomahawks
https://www.usni.org/magazines/proceedings/2017/may/bring-back-nuclear-tomahawks
https://armedservices.house.gov/hearings/strategic-forces-subcommittee-hearing-fy24-request-nuclear-forces-and-atomic-energy-defense
https://armedservices.house.gov/hearings/strategic-forces-subcommittee-hearing-fy24-request-nuclear-forces-and-atomic-energy-defense
https://www.atlanticcouncil.org/blogs/new-atlanticist/before-embarking-on-arms-control-talks-biden-needs-a-nuclear-deal-with-congress/
https://www.atlanticcouncil.org/blogs/new-atlanticist/before-embarking-on-arms-control-talks-biden-needs-a-nuclear-deal-with-congress/
https://www.japantimes.co.jp/news/2022/02/27/national/politics-diplomacy/shinzo-abe-japan-nuclear-weapons-taiwan
https://www.japantimes.co.jp/news/2022/02/27/national/politics-diplomacy/shinzo-abe-japan-nuclear-weapons-taiwan
https://www.wsj.com/articles/south-korean-president-says-country-could-develop-nuclear-weapons-11673544196
https://www.wsj.com/articles/south-korean-president-says-country-could-develop-nuclear-weapons-11673544196

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

Mallory Shelbourne, “HASC Advances NDAA Authorizing 10 Ships, Creating SLCM-N Program,” USNI
News, June 22, 2023, https://news.usni.org/2023/06/22/hasc-advances-ndaa-authorizing-10-ships-creating-
slcm-n-program.

The author would like to thank Thomas Causey, Jerome He, Linda Liu, Kasha Tyranski, and JB Lim for
their expert, timely, and comprehensive research assistance.

Department of Defense (DOD), Military And Security Developments Involving the People’s Republic Of China
2022 (Washington, DC: November 2022), 94, https://media.defense.gov/2022/Nov/29/2003122279/-1/-
1/1/2022-MILITARY-AND-SECURITY-DEVELOPMENTS-INVOLVING-THE-PEOPLES-REPUBLIC-OF-CHINA.
PDF.

The Headquarter of the Second Artillery [ —}1Ita] 47&F], The Science of Military Strategy of the Second
Artillery [ —Mi ft % #2#] (Beijing: Lantian Press [ K Hifii#t]1, 1996), 112-117, 152-161.

Ibid.

Shou Xiaosong [#é#1], The Science of Military Strategy [%I%2] (Beijing: Military Science Press [Z SRl
tifilft], 2013).

DOD, Military and Security Developments Involving the People’s Republic of China 2021 (Washington,
DC: November 2021), https://media.defense.gov/2021/Nov/03/2002885874/-1/-1/0/2021-CMPR-FINAL.
PDF?source=GovDelivery.

David Webb, “Dong Feng-21 (CSS-5),” Missile Defense Advocacy Alliance, February 2017, https://
missiledefenseadvocacy.org/missile-threat-and-proliferation/todays-missile-threat/china/dong-feng-21-
css-5/.

DOD, Military and Security Developments Involving the People’s Republic of China 2022, 98.

James M. Lindsay, “China’s Nuclear Forces, With Fiona S. Cunningham,” Council on Foreign Relations,
February 28, 2023, https://www.cfr.org/podcasts/chinas-nuclear-forces-fiona-s-cunningham.

“When attending the plenary meeting of the delegation of the People’s Liberation Army and the Armed
Police Force, Xi Jinping emphasized the realization of a good start in national defense and military
construction during the “14th Five-Year Plan” period and celebrated the 100th anniversary of the founding
of the Communist Party of China with outstanding results” [ >33 1E R EFIREH AR B 2k 2
WA SCEL U 2 I I E R A DA I R AT R DAL S G HH 4% [ 35748 i 57100/& 4F], Xinhua B
1, March 9, 2021, https://www.xinhuanet.com/politics/2021-03/09/c_1127191057.htm

Tong Zhao, “What’s Driving China’s Nuclear Buildup?,” Carnegie Endowment for International Peace,
August 5, 2021, https://carnegieendowment.org/2021/08/05/what-s-driving-china-s-nuclear-buildup-
pub-85106.

Li Tilin [Z2{&#K], “Creative Development of the Nuclear Strategic Theory of China since the Reform and
Opening-up” [SCEFFHEKH ERZAMEEIC K &[], China Military Science [ E% % #}2£], no. 6 (2008):
42.

Ibid., 42.

Charles A. Richard, “Open/Closed: Hearing Title to Receive Testimony on United States Strategic
Command and United States Space Command in Review of the Defense Authorization Request for
Fiscal Year 2023 and the Future Years Defense Program,” Statement before the Senate Committee on
Armed Services, March 8, 2022, https://www.armed-services.senate.gov/imo/media/doc/2022%20
USSTRATCOM%20Posture%20Statement%20-%20SASC%20Hrg%20FINAL.pdf.

82 | Project Atom 2023


https://news.usni.org/2023/06/22/hasc-advances-ndaa-authorizing-10-ships-creating-slcm-n-program
https://news.usni.org/2023/06/22/hasc-advances-ndaa-authorizing-10-ships-creating-slcm-n-program
https://media.defense.gov/2022/Nov/29/2003122279/-1/-1/1/2022-MILITARY-AND-SECURITY-DEVELOPMENTS-INVOLVING-THE-PEOPLES-REPUBLIC-OF-CHINA.PDF
https://media.defense.gov/2022/Nov/29/2003122279/-1/-1/1/2022-MILITARY-AND-SECURITY-DEVELOPMENTS-INVOLVING-THE-PEOPLES-REPUBLIC-OF-CHINA.PDF
https://media.defense.gov/2022/Nov/29/2003122279/-1/-1/1/2022-MILITARY-AND-SECURITY-DEVELOPMENTS-INVOLVING-THE-PEOPLES-REPUBLIC-OF-CHINA.PDF
https://missiledefenseadvocacy.org/missile-threat-and-proliferation/todays-missile-threat/china/dong-feng-21-css-5/
https://missiledefenseadvocacy.org/missile-threat-and-proliferation/todays-missile-threat/china/dong-feng-21-css-5/
https://missiledefenseadvocacy.org/missile-threat-and-proliferation/todays-missile-threat/china/dong-feng-21-css-5/
https://www.cfr.org/podcasts/chinas-nuclear-forces-fiona-s-cunningham
https://www.xinhuanet.com/politics/2021-03/09/c_1127191057.htm
https://carnegieendowment.org/2021/08/05/what-s-driving-china-s-nuclear-buildup-pub-85106
https://carnegieendowment.org/2021/08/05/what-s-driving-china-s-nuclear-buildup-pub-85106
https://www.armed-services.senate.gov/imo/media/doc/2022%20USSTRATCOM%20Posture%20Statement%20-%20SASC%20Hrg%20FINAL.pdf
https://www.armed-services.senate.gov/imo/media/doc/2022%20USSTRATCOM%20Posture%20Statement%20-%20SASC%20Hrg%20FINAL.pdf

37

38

39

40

41

42

43

44

45

46

47

48

49

Matt Korda and Hans Kristensen, “China is Building A Second Nuclear Missile Silo Field,” Federation of
American Scientists, July 26, 2021, https://fas.org/publication/china-is-building-a-second-nuclear-missile-
silo-field/.

Department of Defense, Military and Security Developments Involving the People’s Republic of China 2022,
167.

Toshi Yoshihara, “What China’s Strategic Breakout Means for the U.S.,” (speech, Heritage Foundation,
November 9, 2022), https://www.heritage.org/defense/event/what-chinas-strategic-breakout-means-the-us.

Robert S. Norris and Hans M. Kristensen, “Global Nuclear Weapons Inventories, 1945-2010,” Bulletin of
the Atomic Scientists 66, no. 4 (July 2010): 77-83, d0i:10.2968/066004008. Contemporary U.S. strategists,
like chief of naval operations Admiral Arleigh Burke, retired Army chief of staff General Maxwell Taylor,
and former secretary of defense Robert McNamara also thought fewer weapons were needed. “Nuclear
Weapons: Who Has What At A Glance,” Arms Control Association, August 2020, https:/www.armscontrol.
org/factsheets/Nuclearweaponswhohaswhat.

Hans Kristensen et al., “Status of World Nuclear Forces,” Federation of American Scientists, March 31,
2023, https://fas.org/initiative/status-world-nuclear-forces/. Exact estimates of the size of the U.S. nuclear
arsenal vary slightly across sources. Analysts agree that there are about 3,800 active warheads in the
military stockpile but range the number of retired warheads awaiting dismantlement from 1,750 to 2,000,
which explains the variance in the total number.

About 43 percent of the Russian force is land-based. See “How is China Modernizing its Nuclear Forces?,”
China Power, CSIS, updated October 28, 2020, https://chinapower.csis.org/china-nuclear-weapons/ .

Kristensen and Korda, “Status of World Nuclear Forces.”

Eric Heginbotham et al., The U.S.-China Military Scorecard: Forces, Geography, and the Evolving Balance of
Power 1996-2017 (Santa Monica, CA: RAND Corporation, 2015), https://www.rand.org/content/dam/rand/
pubs/research_reports/RR300/RR392/RAND_RR392.pdf.

Peter Wood and Alex Stone, “China’s Ballistic Missile Industry,” China Aerospace Studies Institute, May
11, 2021, https://www.airuniversity.af.edu/Portals/10/CASI/documents/Research/PLARF/2021-05-11%20
Ballistic%20Missile%20Industry.pdf?ver=Y30Ja8Z9eK2rpA09tQGCcQ%3D%3D.

Luke Caggiano, “China Deploys New Submarine-Launched Ballistic Missiles,” Arms Control Association,
May 2023, https://www.armscontrol.org/act/2023-05/news/china-deploys-new-submarine-launched-
ballistic-missiles.

“U.S. and Allied Ballistic Missile Defenses in the Asia-Pacific Region,” Arms Control Association, January
2019, https://www.armscontrol.org/factsheets/us-allied-ballistic-missile-defenses-asia-pacific-region.

“U.S. Experts: America Expands Network of Missile Defense in Asia, Targeting North Korea Explicitly and
China Implicitly” [3E% 5% S8 LN S5 FG W BfE9EERG {5 [E], Phoenix Media [XUEW], August 24,
2012, http://phtv.ifeng.com/program/comment/detail 2012_08/24/17064804_0.shtml; and “U.S. Attempts
to Increase Deployment of ‘Territorial Defense Radars’ in Asia-Pacific; Sharp Comment: This Is Planting
Mines for Regional Security” [3&E &KL AIGEREE 1P e k" ik X2 AU X 22 23], China
Military [FR[EZE W], March 15, 2019, http://www.81.cn/gjzx/2019-03/15/content_9451030.htm.

“Foreign Experts Claim Distribution of Nuclear Weapons Around China Is Densest in the World” [#}E %
S E A IO 8 7 A0 55 FE 2 R i i1, CCTV [SRAR W], August 18, 2009, https:/www.cctv.com/viponline/
special/zhilinggianyan/20090818/103077.shtml. For Chinese scholarly analysis on the increased nuclear
armament in China’s vicinities, see Cheng Xiaoyong [f£¢5%], “On China’s Peripheral Nuclear Situation
after the Cold War: Two Opposing Trends and Their Origins” [¥4 % /5 HH ] 3 R%AS 55 10 PR bk 1) R LT IR i

83 | Project Atom 2023


https://fas.org/publication/china-is-building-a-second-nuclear-missile-silo-field/
https://fas.org/publication/china-is-building-a-second-nuclear-missile-silo-field/
https://www.heritage.org/defense/event/what-chinas-strategic-breakout-means-the-us
https://www.armscontrol.org/factsheets/Nuclearweaponswhohaswhat
https://www.armscontrol.org/factsheets/Nuclearweaponswhohaswhat
https://fas.org/initiative/status-world-nuclear-forces/
https://chinapower.csis.org/china-nuclear-weapons/
https://www.rand.org/content/dam/rand/pubs/research_reports/RR300/RR392/RAND_RR392.pdf
https://www.rand.org/content/dam/rand/pubs/research_reports/RR300/RR392/RAND_RR392.pdf
https://www.airuniversity.af.edu/Portals/10/CASI/documents/Research/PLARF/2021-05-11%20Ballistic%20Missile%20Industry.pdf?ver=Y3oJa8Z9eK2rpAO9tQGCcQ%3D%3D
https://www.airuniversity.af.edu/Portals/10/CASI/documents/Research/PLARF/2021-05-11%20Ballistic%20Missile%20Industry.pdf?ver=Y3oJa8Z9eK2rpAO9tQGCcQ%3D%3D
https://www.armscontrol.org/factsheets/us-allied-ballistic-missile-defenses-asia-pacific-region
http://phtv.ifeng.com/program/comment/detail_2012_08/24/17064804_0.shtml
http://www.81.cn/gjzx/2019-03/15/content_9451030.htm
https://www.cctv.com/viponline/special/zhilingqianyan/20090818/103077.shtml
https://www.cctv.com/viponline/special/zhilingqianyan/20090818/103077.shtml

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

#71, Teaching and Research [#(*#5-W5%], no. 3 (2013): 80-89.

Department of Defense, Military and Security Developments Involving The People’s Republic of China 2022,
64-67.

Shou, The Science of Military Strategy, 171.

Jessie Yeung, “China claims successful anti-ballistic missile interceptor test,” CNN, June 20, 2022, https://
www.cnn.com/2022/06/19/china/china-anti-ballistic-missile-test-intl-hnk/index.html.

“China says conducted mid-course missile interception test,” AP News, April 15, 2023, https://apnews.com/
article/china-interceptor-missile-test-defense-c77ae53a43f5e74bc48c4be45e46af80.

Yeung, “China claims successful anti-ballistic missile interceptor test.”

Hans M. Kristensen, Testimony before the U.S.-China Economic and Security Review Commission, June 11,
2021, 1-2, https://www.uscc.gov/sites/default/files/2021-06/Hans_Kristensen_Testimony.pdf.

Hans M. Kristensen and Matt Korda, “Nuclear Notebook: Chinese nuclear forces, 2021,” Bulletin of the
Atomic Scientists, November 15, 2021, https://thebulletin.org/premium/2021-11/nuclear-notebook-chinese-
nuclear-forces-2021/.

Department of Defense, Military and Security Developments Involving the People’s Republic of China 2020
(Washington, DC: DOD, 2020), 55, https://media.defense.gov/2020/Sep/01/2002488689/-1/-1/1/2020-DOD-
CHINA-MILITARY-POWER-REPORT-FINAL.PDF.

Anil Chopra et al., Indian Defence Review (Jul-Sep 2018) (Lancer Publishers, August 2018).

Anthony H. Cordesman and Joseph Kendall, Chinese Strategy and Military Modernization in 2016: A
Comparative Analysis (Washington, DC: CSIS, 2016), 427-53, https://www.csis.org/analysis/chinese-strategy-
and-military-modernization-2016.

Zhang Jiadong [35#5], “Why would America hype up ‘China’s hypersonic weapon’?” [3[E Jy{a]
P oh [ i R85 ], Global Times [FAERISIR], October 22, 2021, https://opinion.huangiu.com/
article/45GcOxgUZmgq.

Minnie Chan, “China boosts nuclear strike capability in face of growing rivalry with US, report says,” South
China Morning Post, December 11, 2020, https://www.scmp.com/news/china/military/article/3113639/china-
boosts-nuclear-strike-capability-face-growing-rivalry-us.

Minnie Chan, “Chinese military beefs up coastal forces as it prepares for possible invasion of
Taiwan,” South China Morning Post, October 18, 2020, https://www.scmp.com/news/china/diplomacy/
article/3105953/chinese-military-beefs-coastal-forces-it-prepares-possible.

Xiao Tianliang [ M K5¢] ed., The Science of Military Strategy [!#l%#] (Beijing: National University of
Defense Technology Press [[E A2z Hik#L], 2015), 126-128.

John Lewis Gaddis, Strategies of Containment: A Critical Appraisal of American National Security Policy
During the Cold War, Revised and Expanded Edition (New York: Oxford University Press, 2005).

Ibid.

Fiona S. Cunningham and M. Taylor Fravel, “Dangerous Confidence? Chinese Views on Nuclear
Escalation,” International Security 44, no. 2 (2019): 61-109, doi:10.1162/isec_a_00359.

Jeffrey Lewis, “Minimum Deterrence,” Bulletin of the Atomic Scientist 64, no. 3 (2008): 38-41,
doi:10.2968/064003008; and Alastair Iain Johnston, “China’s New ‘Old Thinking’: The Concept of Limited

84 | Project Atom 2023


https://www.cnn.com/2022/06/19/china/china-anti-ballistic-missile-test-intl-hnk/index.html.
https://www.cnn.com/2022/06/19/china/china-anti-ballistic-missile-test-intl-hnk/index.html.
https://apnews.com/article/china-interceptor-missile-test-defense-c77ae53a43f5e74bc48c4be45e46af80
https://apnews.com/article/china-interceptor-missile-test-defense-c77ae53a43f5e74bc48c4be45e46af80
https://www.uscc.gov/sites/default/files/2021-06/Hans_Kristensen_Testimony.pdf
https://thebulletin.org/premium/2021-11/nuclear-notebook-chinese-nuclear-forces-2021/
https://thebulletin.org/premium/2021-11/nuclear-notebook-chinese-nuclear-forces-2021/
https://media.defense.gov/2020/Sep/01/2002488689/-1/-1/1/2020-DOD-CHINA-MILITARY-POWER-REPORT-FINAL.PDF
https://media.defense.gov/2020/Sep/01/2002488689/-1/-1/1/2020-DOD-CHINA-MILITARY-POWER-REPORT-FINAL.PDF
https://www.csis.org/analysis/chinese-strategy-and-military-modernization-2016
https://www.csis.org/analysis/chinese-strategy-and-military-modernization-2016
https://opinion.huanqiu.com/article/45GcOxgUZmq
https://opinion.huanqiu.com/article/45GcOxgUZmq
https://www.scmp.com/news/china/military/article/3113639/china-boosts-nuclear-strike-capability-face-growing-rivalry-us
https://www.scmp.com/news/china/military/article/3113639/china-boosts-nuclear-strike-capability-face-growing-rivalry-us
https://www.scmp.com/news/china/diplomacy/article/3105953/chinese-military-beefs-coastal-forces-it-prepares-possible
https://www.scmp.com/news/china/diplomacy/article/3105953/chinese-military-beefs-coastal-forces-it-prepares-possible

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

Deterrence,” International Security 30, no. 3 (1995): 5-42, doi:10.2307/2539138.

“DF-31,” in IHS Jane’s Weapons: Strategic 2015-2016, ed. James C. O’Halloran (London: IHS, 2015), 18-21;
Wood and Stone, “China’s Ballistic Missile Industry”; and John W. Lewis and Hua Di, “China’s Ballistic
Missile Programs: Technologies, Strategies, Goals,” International Security 17, No. 2 (Fall 1992): 5-40,
doi:10.2307/2539167.

Hans Kristensen and Robert S. Norris, “Chinese Nuclear Forces,” Bulletin of the Atomic Scientists 72, no. 4
(2016): 205-211, doi:10.1177/0096340215591247.

Charles L. Glaser and Steve Fetter, “Should the United States reject MAD? Damage limitation and US
nuclear strategy toward China,” International Security 41, no. 1 (2016): 71, doi:10.1162/ISEC_a_00248; and
Wu Rigiang, “Survivability of China’s Sea-Based Nuclear Forces,” Science and Global Security 19, no. 2
(2011): 91-120, doi:10.1080/08929882.2011.586312.

Wu, “Survivability of China’s Sea-Based Nuclear Forces.”

Li Bin, “Tracking Chinese Strategic Mobile Missiles,” Science and Global Security 15, no. 1 (2007): 1-30,
doi:10.1080/08929880701350197. Glaser and Fetter think it would be more difficult. Glaser and Fetter,
“Should the United States reject MAD?”

Cunningham and Fravel, “Dangerous Confidence?”

Burgess Laird, War Control: Chinese Writings on the Control of Escalation in Crisis and Conflict (Washington,
DC: Center for a New American Security, April 2017), https://www.cnas.org/publications/reports/war-
control.

Oriana Skylar Mastro, “Nuclear Deterrence and the US-China Strategic Relationship,” in Alliances, Nuclear
Weapons and Escalation: Managing Deterrence in the 21st Century, eds. Stephan Friihling and Andrew O’Neil
(Canberra, Australia: ANU Press, 2021), 25-39, https://press-files.anu.edu.au/downloads/press/n9294/pdf/
book.pdf.

C. Todd Lopez, “U.S. Withdraws From Intermediate-Range Nuclear Forces Treaty,” U.S. Department

of Defense, August 2, 2019, https://www.defense.gov/News/News-Stories/Article/Article/1924779/us-
withdraws-from-intermediate-range-nuclear-forces-treaty/; and Clive Wiliams, “Pacific Collateral from the
INF Treaty Collapse,” Lowy Institute, The Interpreter, January 31, 2019, https://www.lowyinstitute.org/the-
interpreter/pacific-collateral-inf-treaty-collapse.

Idrees Ali, “U.S. to scrap sea-launched nuclear missile despite military backing,” Reuters, October
27, 2022, https://www.reuters.com/world/us/us-scrap-sea-launched-nuclear-missile-despite-military-
backing-2022-10-27,.

Sebastien Roblin, “Guam-Killer: China’s DF-26 Ballistic Missile Could Be Even More Deadly If Armed With
Nuclear Warheads,” The National Interest, July 17, 2020, https://nationalinterest.org/blog/reboot/guam-
killer-chinas-df-26-ballistic-missile-could-be-even-more-deadly-if-armed-nuclear.

Eugene Saad and Adam Mount, Air-Launched Ballistic Missiles (Washington, DC: Federation of American
Scientists, 2019), https://uploads.fas.org/2019/11/FAS-ALBM.pdf.

David Lague and Benjamin Kang Lim, “New missile gap leaves U.S. scrambling to counter China,” Reuters,
April 25, 2019, https://www.reuters.com/investigates/special-report/china-army-rockets,.

“DF-17,” Missile Threat, CSIS, August 2, 2021, https://missilethreat.csis.org/missile/df-17/.

Scott Sagan, The Limits of Safety: Organizations, Accidents, and Nuclear Weapons (Princeton, NJ: Princeton
University Press, 1993).

85 | Project Atom 2023


https://www.cnas.org/publications/reports/war-control
https://www.cnas.org/publications/reports/war-control
https://press-files.anu.edu.au/downloads/press/n9294/pdf/book.pdf
https://press-files.anu.edu.au/downloads/press/n9294/pdf/book.pdf
https://www.lowyinstitute.org/the-interpreter/pacific-collateral-inf-treaty-collapse
https://www.lowyinstitute.org/the-interpreter/pacific-collateral-inf-treaty-collapse
https://www.reuters.com/world/us/us-scrap-sea-launched-nuclear-missile-despite-military-backing-2022-10-27/
https://www.reuters.com/world/us/us-scrap-sea-launched-nuclear-missile-despite-military-backing-2022-10-27/
https://nationalinterest.org/blog/reboot/guam-killer-chinas-df-26-ballistic-missile-could-be-even-more-deadly-if-armed-nuclear
https://nationalinterest.org/blog/reboot/guam-killer-chinas-df-26-ballistic-missile-could-be-even-more-deadly-if-armed-nuclear
https://uploads.fas.org/2019/11/FAS-ALBM.pdf
https://www.reuters.com/investigates/special-report/china-army-rockets/
https://missilethreat.csis.org/missile/df-17/

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

Zachary Keck, “The U.S. Will Trade Seattle for Seoul,” Foreign Policy, October 17, 2022, https://
foreignpolicy.com/2022/10/17/south-korea-nuclear-weapons-deterrence-france-cold-war-north-korea-
threat/; and Lee Baek-soon, “Is Seoul any safer than Paris?,” Korea JoonAng Daily, July 12, 2022,
https://koreajoongangdaily.joins.com/2022/07/12/opinion/columns/North-Korea-nuclear-umbrella-
ICBM/20220712195236005.html?detailWord.

Stephen Herzog and Lauren Sukin, “The Dueling Nuclear Nightmares Behind the South Korean President’s
Alarming Comments,” Carnegie Endowment for International Peace, Commentary, January 25, 2023,
https://carnegieendowment.org/2023/01/25/dueling-nuclear-nightmares-behind-south-korean-president-s-
alarming-comments-pub-88879.

Toby Dalton et al., Thinking Nuclear: South Korean Attitudes on Nuclear Weapons (Chicago: Chicago Council
on Global Affairs, February 2022), https://globalaffairs.org/research/public-opinion-survey/thinking-
nuclear-south-korean-attitudes-nuclear-weapons.

Rupert Wingfield-Hayes, “Will Ukraine invasion push Japan to go nuclear?,” BBC News, March 26, 2022,
https://www.bbc.com/news/world-asia-60857346.

Sayuri Romei, “The Legacy of Shinzo Abe: a Japan Divided about Nuclear Weapons,” Bulletin of the Atomic
Scientists, August 24, 2022, https://thebulletin.org/2022/08/the-legacy-of-shinzo-abe-a-japan-divided-
about-nuclear-weapons/.

Japanese Ministry of Defense, National Defense Strategy (Tokyo: Japanese Ministry of Defense, December
2022), trans. Japanese Ministry of Defense, 3-7, https://www.mod.go.jp/j/approach/agenda/guideline/
strategy/pdf/strategy_en.pdf.

John Grady, “Australia Developing New Defense Strategy in Response to China, Says Deputy Prime
Minister,” USNI News, July 12, 2022, https://news.usni.org/2022/07/12/australia-developing-new-defense-
strategy-in-response-to-china-says-deputy-prime-minister.

Andrew Greene, “Australia may need to consider nuclear weapons to counter China’s dominance, defence
analyst says,” ABC News, July 1, 2019, https://www.abc.net.au/news/2019-07-02/australia-submarine-
aircraft-defence-spending-china-dominance/11269412.

“Acquiring nuclear weapons,” Lowy Institute Poll, 2022, https://poll.lowyinstitute.org/charts/acquiring-
nuclear-weapons/.

Joseph S. Nye Jr., “Arms Control and International Politics,” Daedalus 120, no. 1 (1991): 145-65, https://www.
jstor.org/stable/20025361.

Evan S. Medeiros, Reluctant Restraint: The Evolution of China’s Nonproliferation Policies and Practices, 1980-
2004 (Stanford, CA: Stanford University Press, 2007).

Alastair Iain Johnston, Social States: China in International Institutions, 1980-2000 (Princeton, NJ: Princeton
University Press, 2008): xxi.

David Santoro, “Getting Past No: Developing a Nuclear Arms Control Relationship with China,” Journal for
Peace and Nuclear Disarmament 6, no. 1 (2023), 76, doi:10.1080/25751654.2023.2221830.

Tang Yongsheng [ 7klE] Ed., On National Competitive Strategy [ 5 325+ % 1£] (Beijing: Current Affairs
Press [ =5 Hifltt], 2018), 241-42.

“China’s National Defense in 2010” [20104F A [E #J[E /7], The State Council Information Office of the
People’s Republic of China [FH# A RHAN E E 55 Bo#tE/r 2 2], March 31, 2011, http://www.gov.cn/
zhengce/2011-03/31/content_2618567.htm; and “Statement by H.E. Amb. LI Song on Nuclear Non-
Proliferation at the Tenth NPT Review Conference,” Ministry of Foreign Affairs of the People’s Republic

86 | Project Atom 2023


https://foreignpolicy.com/2022/10/17/south-korea-nuclear-weapons-deterrence-france-cold-war-north-korea-threat/
https://foreignpolicy.com/2022/10/17/south-korea-nuclear-weapons-deterrence-france-cold-war-north-korea-threat/
https://foreignpolicy.com/2022/10/17/south-korea-nuclear-weapons-deterrence-france-cold-war-north-korea-threat/
https://koreajoongangdaily.joins.com/2022/07/12/opinion/columns/North-Korea-nuclear-umbrella-ICBM/20220712195236005.html?detailWord
https://koreajoongangdaily.joins.com/2022/07/12/opinion/columns/North-Korea-nuclear-umbrella-ICBM/20220712195236005.html?detailWord
https://carnegieendowment.org/2023/01/25/dueling-nuclear-nightmares-behind-south-korean-president-s-alarming-comments-pub-88879
https://carnegieendowment.org/2023/01/25/dueling-nuclear-nightmares-behind-south-korean-president-s-alarming-comments-pub-88879
https://globalaffairs.org/research/public-opinion-survey/thinking-nuclear-south-korean-attitudes-nuclear-weapons
https://globalaffairs.org/research/public-opinion-survey/thinking-nuclear-south-korean-attitudes-nuclear-weapons
https://www.bbc.com/news/world-asia-60857346
https://thebulletin.org/2022/08/the-legacy-of-shinzo-abe-a-japan-divided-about-nuclear-weapons/
https://thebulletin.org/2022/08/the-legacy-of-shinzo-abe-a-japan-divided-about-nuclear-weapons/
https://www.mod.go.jp/j/approach/agenda/guideline/strategy/pdf/strategy_en.pdf
https://www.mod.go.jp/j/approach/agenda/guideline/strategy/pdf/strategy_en.pdf
https://news.usni.org/2022/07/12/australia-developing-new-defense-strategy-in-response-to-china-says-deputy-prime-minister
https://news.usni.org/2022/07/12/australia-developing-new-defense-strategy-in-response-to-china-says-deputy-prime-minister
https://www.abc.net.au/news/2019-07-02/australia-submarine-aircraft-defence-spending-china-dominance/11269412
https://www.abc.net.au/news/2019-07-02/australia-submarine-aircraft-defence-spending-china-dominance/11269412
https://poll.lowyinstitute.org/charts/acquiring-nuclear-weapons/
https://poll.lowyinstitute.org/charts/acquiring-nuclear-weapons/
https://www.jstor.org/stable/20025361
https://www.jstor.org/stable/20025361
http://www.gov.cn/zhengce/2011-03/31/content_2618567.htm
http://www.gov.cn/zhengce/2011-03/31/content_2618567.htm

of China, August 10, 2022, https://www.fmprc.gov.cn/eng/wjb_663304/zzjg_663340/jks_665232/
kjfywj_665252/202208/t20220810_10738694.html.

98 Steven Jiang and Ben Westcott, “China says it won’t join nuclear talks until the US reduces its arsenal,”
CNN, July 8, 2020, https://www.cnn.com/2020/07/08/asia/china-us-nuclear-treaty-intl-hnk/index.html.

99 Yin Chengde, “The New US-Russia Nuclear Disarmament Treaty and the Myth of ‘Nuclear-Free’ World [32
WSR2 5 ERE I FUMIE], ” CNKI [FR[E 1], https://global.cnki.net/KCMS/detail/detail.aspx?db-
code=CJFQ&dbname=CJFD2010&filename=GJWY201004004&v=MDAWNDFyQ1VSN3VmWWVkbkZ5M2d-
VN3ZLSWImY2Q3RzRIOUhNcTQ5RIJUhIWDFMdXhZUzdEaDFUM3FUcldNMUY=.

100 Shou, The Science of Military Strategy, 177.

101 Li Bin, “Will U.S. Nuclear Posture See a Return to Hegemony?,” Global Times, January 24, 2018, https://
carnegieendowment.org/2018/01/26/will-us-nuclear-posture-review-see-return-to-hegemony-pub-75359;
and Ling Shengli, “Does the U.S. Know ‘Absolute Security’ Doesn’t Exist?,” PLA Daily, February 14, 2019,
http://eng.chinamil.com.cn/view/2019-02/14/content_9426859.htm.

102 Matthew Kroenig, Deterring Chinese Strategic Attack: Grappling with the Implications of China’s Strategic
Forces Buildup (Washington, DC: Atlantic Council, November 2021), https://www.atlanticcouncil.org/wp-
content/uploads/2021/11/Deterring_Chinese_Strategic_Attack_Rpt_10312190.pdf.

103 Adrian Pecotic, “Whoever Predicts the Future Will Win the AI Arms Race,” Foreign Policy, March 5, 2019,
https://foreignpolicy.com/2019/03/05/whoever-predicts-the-future-correctly-will-win-the-ai-arms-race-
russia-china-united-states-artificial-intelligence-defense/.

104 Graham Webster et al., “China’s Plan to ‘Lead’ in Al: Purpose, Prospects, and Problems,” New America,
August 1, 2017, https://www.newamerica.org/cybersecurity-initiative/blog/chinas-plan-lead-ai-purpose-
prospects-and-problems/

105 Gregory C. Allen, Understanding China’s Al Strategy: Clues to Chinese Strategic Thinking on Artificial
Intelligence and National Security (Washington, DC: Center for a New American Security, February 2019),
https://s3.amazonaws.com/files.cnas.org/documents/CNAS-Understanding-Chinas-Al-Strategy-Gregory-C.-
Allen-FINAL-2.15.19.pdf ?mtime=20190215104041.

106 Michael C. Horowitz et al., Strategic Competition in an Era of Artificial Intelligence (Washington, DC: Center
for a New American Security, July 2018), https://s3.amazonaws.com/files.cnas.org/documents/CNAS-
Strategic-Competition-in-an-Era-of-Al-July-2018_v2.pdf?mtime=20180716122000.

107 Paul K. Kerr, “2022 Nuclear Posture Review,” Congressional Research Service, IF12266, December 6, 2022,
https://crsreports.congress.gov/product/pdf/IF/IF12266.

108 “China and Russia jointly submitted the draft Treaty on PPWT to the Conference on Disarmament,”
Ministry of Foreign Affairs of the People’s Republic of China, February 12, 2008, https://www.fmprc.gov.
cn/mfa_eng/wjb_663304/zzjg_663340/jks_665232/jkxw_665234/200802/t20080212_599177.html.

109 Nicky C. Cardenas, “Military Competition between the United States and China in the South China Sea,”
Marine Corps University, December 18, 2020, https://www.usmcu.edu/Outreach/Marine-Corps-University-
Press/Expeditions-with-MCUP-digital-journal/Military-Competition-between-the-United-States-and-China-
in-the-South-China-Sea/.

110 “China Regional Snapshot: Space,” House Foreign Affairs Committee, November 14, 2022, https://
foreignaffairs.house.gov/china-regional-snapshot-space/.

111 Marie Villarreal Dean, “U.S. Space-Based Nuclear Command and Control: A Guide,” Aerospace Security,
CSIS, January 13, 2023, https://aerospace.csis.org/u-s-space-based-nuclear-command-and-control-a-guide/.

87 | Project Atom 2023


https://www.fmprc.gov.cn/eng/wjb_663304/zzjg_663340/jks_665232/kjfywj_665252/202208/t20220810_10738694.html
https://www.fmprc.gov.cn/eng/wjb_663304/zzjg_663340/jks_665232/kjfywj_665252/202208/t20220810_10738694.html
https://www.cnn.com/2020/07/08/asia/china-us-nuclear-treaty-intl-hnk/index.html
https://global.cnki.net/KCMS/detail/detail.aspx?dbcode=CJFQ&dbname=CJFD2010&filename=GJWY201004004&v=MDAwNDFyQ1VSN3VmWWVkbkZ5M2dVN3ZLSWlmY2Q3RzRIOUhNcTQ5RllJUjhlWDFMdXhZUzdEaDFUM3FUcldNMUY=
https://global.cnki.net/KCMS/detail/detail.aspx?dbcode=CJFQ&dbname=CJFD2010&filename=GJWY201004004&v=MDAwNDFyQ1VSN3VmWWVkbkZ5M2dVN3ZLSWlmY2Q3RzRIOUhNcTQ5RllJUjhlWDFMdXhZUzdEaDFUM3FUcldNMUY=
https://global.cnki.net/KCMS/detail/detail.aspx?dbcode=CJFQ&dbname=CJFD2010&filename=GJWY201004004&v=MDAwNDFyQ1VSN3VmWWVkbkZ5M2dVN3ZLSWlmY2Q3RzRIOUhNcTQ5RllJUjhlWDFMdXhZUzdEaDFUM3FUcldNMUY=
https://carnegieendowment.org/2018/01/26/will-us-nuclear-posture-review-see-return-to-hegemony-pub-75359
https://carnegieendowment.org/2018/01/26/will-us-nuclear-posture-review-see-return-to-hegemony-pub-75359
http://eng.chinamil.com.cn/view/2019-02/14/content_9426859.htm
https://www.atlanticcouncil.org/wp-content/uploads/2021/11/Deterring_Chinese_Strategic_Attack_Rpt_10312190.pdf
https://www.atlanticcouncil.org/wp-content/uploads/2021/11/Deterring_Chinese_Strategic_Attack_Rpt_10312190.pdf
https://foreignpolicy.com/2019/03/05/whoever-predicts-the-future-correctly-will-win-the-ai-arms-race-russia-china-united-states-artificial-intelligence-defense/
https://foreignpolicy.com/2019/03/05/whoever-predicts-the-future-correctly-will-win-the-ai-arms-race-russia-china-united-states-artificial-intelligence-defense/
https://www.newamerica.org/cybersecurity-initiative/blog/chinas-plan-lead-ai-purpose-prospects-and-problems/
https://www.newamerica.org/cybersecurity-initiative/blog/chinas-plan-lead-ai-purpose-prospects-and-problems/
https://s3.amazonaws.com/files.cnas.org/documents/CNAS-Understanding-Chinas-AI-Strategy-Gregory-C.-Allen-FINAL-2.15.19.pdf?mtime=20190215104041
https://s3.amazonaws.com/files.cnas.org/documents/CNAS-Understanding-Chinas-AI-Strategy-Gregory-C.-Allen-FINAL-2.15.19.pdf?mtime=20190215104041
https://s3.amazonaws.com/files.cnas.org/documents/CNAS-Strategic-Competition-in-an-Era-of-AI-July-2018_v2.pdf?mtime=20180716122000
https://s3.amazonaws.com/files.cnas.org/documents/CNAS-Strategic-Competition-in-an-Era-of-AI-July-2018_v2.pdf?mtime=20180716122000
https://crsreports.congress.gov/product/pdf/IF/IF12266
https://www.fmprc.gov.cn/mfa_eng/wjb_663304/zzjg_663340/jks_665232/jkxw_665234/200802/t20080212_599177.html
https://www.fmprc.gov.cn/mfa_eng/wjb_663304/zzjg_663340/jks_665232/jkxw_665234/200802/t20080212_599177.html
https://www.usmcu.edu/Outreach/Marine-Corps-University-Press/Expeditions-with-MCUP-digital-journal/Military-Competition-between-the-United-States-and-China-in-the-South-China-Sea/
https://www.usmcu.edu/Outreach/Marine-Corps-University-Press/Expeditions-with-MCUP-digital-journal/Military-Competition-between-the-United-States-and-China-in-the-South-China-Sea/
https://www.usmcu.edu/Outreach/Marine-Corps-University-Press/Expeditions-with-MCUP-digital-journal/Military-Competition-between-the-United-States-and-China-in-the-South-China-Sea/
https://foreignaffairs.house.gov/china-regional-snapshot-space/
https://foreignaffairs.house.gov/china-regional-snapshot-space/
https://aerospace.csis.org/u-s-space-based-nuclear-command-and-control-a-guide/

112

113

114

115

116

17

118

119

120

121

122

123

124

125

Ashton B. Carter, “Nuclear Deterrence: Still the Bedrock of US Security,” American Interest, April 6, 2017,
https://www.the-american-interest.com/2017/04/06/nuclear-deterrence-still-the-bedrock-of-us-security;.

The White House, National Security Strategy (Washington, DC: October 2022), 8, content/uploads/2022/10/
Biden-Harris-Administrations-National-Security-Strategy-10.2022.pdf.

Scowcroft Commission, The Report of the President’s Commission on Strategic Forces (Washington, DC: April
1983), 2-3, https://web.mit.edu/chemistry/deutch/policy/1983-ReportPresCommsStrategic.pdf.

U.S. Department of Defense, Nuclear Posture Review (Washington, DC: February 2018), 51, https://media.
defense.gov/2018/Feb/02/2001872886/-1/-1/1/2018-NUCLEAR-POSTURE-REVIEW-FINAL-REPORT.PDF.

Ibid.

Leticia Y. Barela et al., Evolving the Nuclear Security Enterprise: A Report of the Enhanced Mission Delivery
Initiative (Washington, DC: U.S. Department of Energy, September 2022), 3, https://www.lasg.org/MPF2/
documents/EvolvingNuclearSecurityEnterprise_Sep2022.pdf.

None of this is meant to criticize the superb leadership being provided to the NNSA by its current
administrator Jill Hruby and deputy administrator Frank Rose, nor is it meant to reflect poorly on the
heroic efforts of former administrator Lisa Gordon Haggerty, who persevered in getting the NNSA’s budget
increased in the face of opposition from the then secretary of energy and the Office of Management and
Budget. Franklin C. Miller and Tim Morrison, “After 20 Years, Let the NNSA Stand on Its Own,” Real Clear
Defense, September 18, 2020, https://www.realcleardefense.com/articles/2020/09/18/after_20 years_let_
the _nnsa_stand_on_its_own_577863.html.

Norman R. Augustine et al. A New Foundation for the Nuclear Enterprise: Report of the Congressional
Advisory Panel on the Governance of the Nuclear Security Enterprise (Washington, DC: 2014), http://cdn.
knoxblogs.com/atomiccity/wp-content/uploads/sites/11/2014/12/Governance.pdf.

Yonhap reported that a recent poll suggests that over 60 percent of South Koreans support developing
an independent nuclear deterrent. The same poll suggests the same approximate number support the
return of U.S. nuclear weapons to South Korea. Yi Wonju, “Over 60 pct of S Koreans support own nuclear
armament,” Yonhap News Agency, April 6, 2023, https://en.yna.co.kr/view/AEN20230406010300325.

The Australian Labour Party, now in government, has supported the idea that Canberra should sign the
Treaty on the Prohibition of Nuclear Weapons. If Australia does follow through on this platform and
campaign pledge, it is possible that an extremely adverse reaction in the U.S. Congress could scupper the
recently signed AUKUS agreement and significantly damage U.S. extended deterrence efforts in the Asia-
Pacific region.

The Helsinki Final Act; the Budapest Accord; the Istanbul Agreement, the Presidential Nuclear Initiatives
0f 1991 and 1992; the Open Skies treaty; the Vienna Document; the INF treaty; the Chemical Weapons
Convention; and New START. It also is likely violating the Biological Weapons Convention.

Devising a verification regime required for tactical and theater-range nuclear weapons (particularly those
carried aboard so-called “general purpose” submarines) would be extremely challenging. The author has
no immediate proposals to offer in this regard. Furthermore, if Russia declares that none of its short- and
medium-range nuclear weapons are deployed, this entire approach will fail.

Idrees Ali and Phil Stewart, “China likely to have 1,500 nuclear warheads by 2035: Pentagon,” Reuters,
November 29, 2022, https://www.reuters.com/world/china-likely-have-1500-nuclear-warheads-by-2035-
pentagon-2022-11-29/.

Department of Defense, Military and Security Developments Involving the People’s Republic of China 2021
(Washington, DC: DOD, 2021), https://media.defense.gov/2022/Nov/29/2003122279/-1/-1/1/2022-MILITARY-

88 | Project Atom 2023


https://www.the-american-interest.com/2017/04/06/nuclear-deterrence-still-the-bedrock-of-us-security/
https://web.mit.edu/chemistry/deutch/policy/1983-ReportPresCommStrategic.pdf
https://media.defense.gov/2018/Feb/02/2001872886/-1/-1/1/2018-NUCLEAR-POSTURE-REVIEW-FINAL-REPORT.PDF
https://media.defense.gov/2018/Feb/02/2001872886/-1/-1/1/2018-NUCLEAR-POSTURE-REVIEW-FINAL-REPORT.PDF
https://www.lasg.org/MPF2/documents/EvolvingNuclearSecurityEnterprise_Sep2022.pdf
https://www.lasg.org/MPF2/documents/EvolvingNuclearSecurityEnterprise_Sep2022.pdf
https://www.realcleardefense.com/articles/2020/09/18/after_20_years_let_the_nnsa_stand_on_its_own_577863.html
https://www.realcleardefense.com/articles/2020/09/18/after_20_years_let_the_nnsa_stand_on_its_own_577863.html
http://cdn.knoxblogs.com/atomiccity/wp-content/uploads/sites/11/2014/12/Governance.pdf
http://cdn.knoxblogs.com/atomiccity/wp-content/uploads/sites/11/2014/12/Governance.pdf
https://en.yna.co.kr/view/AEN20230406010300325
https://www.reuters.com/world/china-likely-have-1500-nuclear-warheads-by-2035-pentagon-2022-11-29/
https://www.reuters.com/world/china-likely-have-1500-nuclear-warheads-by-2035-pentagon-2022-11-29/
https://media.defense.gov/2022/Nov/29/2003122279/-1/-1/1/2022-MILITARY-AND-SECURITY-DEVELOPMENTS-INVOLVING-THE-PEOPLES-REPUBLIC-OF-CHINA.PDF

126

127

128

129

130

131

132

133

134

AND-SECURITY-DEVELOPMENTS-INVOLVING-THE-PEOPLES-REPUBLIC-OF-CHINA.PDF.

Guy Faulconbridge, “Russians moves ahead with tactical nukes deployment in Belarus,” Reuters, May
26, 2023, https://www.reuters.com/business/aerospace-defense/russia-belarus-sign-document-tactical-
nuclear-weapon-deployment-belarus-2023-05-25/.

Anton Troianovki and Valerie Hopkins, “Putin Raises Stakes in the War, With Direct Challenge to the
West,” New York Times, September 21, 2022, https://www.nytimes.com/2022/09/21/world/europe/putin-
ukraine-russia-nuclear.html.

Y

“Factbox: Moscow-Beijing partnership has ‘no limits’,” Reuters, February 4, 2022, https://www.reuters.
com/world/china/moscow-beijing-partnership-has-no-limits-2022-02-04/.

See, for example, Lindsay Maizland, “China and Russia: Exploring Ties Between Two Authoritarian
Powers,” Council on Foreign Relations, updated June 14, 2022, https://www.cfr.org/backgrounder/china-
russia-relationship-xi-putin-taiwan-ukraine; and Evelyn Cheng, “Russia and China Affirm Economic
Cooperation for the Next Several Years,” CBNC, March 22, 2023, https://www.cnbc.com/2023/03/22/china-
and-russia-affirm-multi-year-economic-cooperation.html.

Simone McCarthy, “No Path To Peace: Key Takeaways from Xi and Putin’s Talks in Moscow,” CNN, March
22, 2023, https://edition.cnn.com/2023/03/22/europe/china-xi-russia-putin-talks-five-takeaways-intl-hnk-
mic/index.html; and Jonathan Tirone, “China’s Imports of Russian Uranium Spark Fear of New Arms
Race,” Bloomberg, February, 28, 2023, https://www.bloomberg.com/news/articles/2023-03-01/china-
nuclear-trade-with-russia-risks-tipping-military-balance#xj4y7vzkg.

Admiral Charles Richard, Testimony before the Senate Armed Service Committee, March 8, 2022, https://
www.stratcom.mil/Media/Speeches/Article/2960836/usstratcom-and-usspacecom-sasc-testimony;.
“Today’s nuclear force is the minimum required to achieve our national strategy. . . . We do not
necessarily have to match a weapon for weapon, right? The key is do you have enough capability to
execute your strategy. . . . What we have today is the absolute minimum. And we’re going to have to

ask ourselves, what additional capability . . . and posture do we need to do based on where the threat

is going?” U.S. Congress, Senate, “Hearing to Receive Testimony on United States Strategic Command
and United States Space Command in Review of the Defense Authorization Request for Fiscal Year 2023
and the Future Years Defense Program,” Senate Armed Service Committee, March 8, 2022, https://www.
armed-services.senate.gov/imo/media/doc/22-08 03-08-2022.pdf.

See, for example, “Rogers Statement on Russia Suspending Participation in New START,” House Armed
Services Committee, February 21, 2023, https://armedservices.house.gov/news/press-releases/rogers-
statement-russia-suspending-participation-new-start; see also Center for Global Security Research,

China’s Emergence as a Second Nuclear Peer: Implications for U.S. Nuclear Deterrence Strategy (Livermore,
CA: Lawrence Livermore National Laboratory, March 2023), https://cgsr.llnl.gov/content/assets/docs/
CGSR_Two_Peer_230314.pdf (The report recommended new U.S. low-yield capabilities such as the SLCM-N,
preparing to deploy nonstrategic nuclear weapons in the Pacific and increasing the numbers of nuclear
weapons to meet future deterrence requirements.)

Department of Defense, Defense Space Strategy Summary (Washington, DC: DOD, June 2020), https://
media.defense.gov/2020/Jun/17/2002317391/-1/-1/1/2020_DEFENSE_SPACE_STRATEGY_SUMMARY.PDF.

U.S. Defense Intelligence Agency, Challenges to Security in Space: Space Resilience in an Era of Competition
and Expansion (Washington, DC: DIA, March 2022), https://www.dia.mil/Portals/110/Documents/News/
Military Power Publications/Challenges_Security Space_2022.pdf. See also Antony Blinken, “Russia
Conducts Destructive ASAT Test,” Department of State, November 15, 2021, https://www.state.gov/russia-
conducts-destructive-anti-satellite-missile-test/ (noting that the Russian test of an ASAT in November 2021
created thousands of pieces of dangerous debris).

89 | Project Atom 2023


https://media.defense.gov/2022/Nov/29/2003122279/-1/-1/1/2022-MILITARY-AND-SECURITY-DEVELOPMENTS-INVOLVING-THE-PEOPLES-REPUBLIC-OF-CHINA.PDF
https://www.reuters.com/business/aerospace-defense/russia-belarus-sign-document-tactical-nuclear-weapon-deployment-belarus-2023-05-25/
https://www.reuters.com/business/aerospace-defense/russia-belarus-sign-document-tactical-nuclear-weapon-deployment-belarus-2023-05-25/
https://www.nytimes.com/2022/09/21/world/europe/putin-ukraine-russia-nuclear.html
https://www.nytimes.com/2022/09/21/world/europe/putin-ukraine-russia-nuclear.html
https://www.reuters.com/world/china/moscow-beijing-partnership-has-no-limits-2022-02-04/
https://www.reuters.com/world/china/moscow-beijing-partnership-has-no-limits-2022-02-04/
https://www.cfr.org/backgrounder/china-russia-relationship-xi-putin-taiwan-ukraine
https://www.cfr.org/backgrounder/china-russia-relationship-xi-putin-taiwan-ukraine
https://www.cnbc.com/2023/03/22/china-and-russia-affirm-multi-year-economic-cooperation.html
https://www.cnbc.com/2023/03/22/china-and-russia-affirm-multi-year-economic-cooperation.html
https://edition.cnn.com/2023/03/22/europe/china-xi-russia-putin-talks-five-takeaways-intl-hnk-mic/index.html
https://edition.cnn.com/2023/03/22/europe/china-xi-russia-putin-talks-five-takeaways-intl-hnk-mic/index.html
https://www.stratcom.mil/Media/Speeches/Article/2960836/usstratcom-and-usspacecom-sasc-testimony/
https://www.stratcom.mil/Media/Speeches/Article/2960836/usstratcom-and-usspacecom-sasc-testimony/
https://www.armed-services.senate.gov/imo/media/doc/22-08_03-08-2022.pdf
https://www.armed-services.senate.gov/imo/media/doc/22-08_03-08-2022.pdf
https://armedservices.house.gov/news/press-releases/rogers-statement-russia-suspending-participation-new-start
https://armedservices.house.gov/news/press-releases/rogers-statement-russia-suspending-participation-new-start
https://cgsr.llnl.gov/content/assets/docs/CGSR_Two_Peer_230314.pdf
https://cgsr.llnl.gov/content/assets/docs/CGSR_Two_Peer_230314.pdf
https://media.defense.gov/2020/Jun/17/2002317391/-1/-1/1/2020_DEFENSE_SPACE_STRATEGY_SUMMARY.PDF
https://media.defense.gov/2020/Jun/17/2002317391/-1/-1/1/2020_DEFENSE_SPACE_STRATEGY_SUMMARY.PDF
https://www.dia.mil/Portals/110/Documents/News/Military_Power_Publications/Challenges_Security_Space_2022.pdf
https://www.dia.mil/Portals/110/Documents/News/Military_Power_Publications/Challenges_Security_Space_2022.pdf
https://www.state.gov/russia-conducts-destructive-anti-satellite-missile-test/
https://www.state.gov/russia-conducts-destructive-anti-satellite-missile-test/

135

136

137

138

139

140

141

142

143

144

145

146

147

148

Department of Defense, Defense Space Strategy Summary.

U.S. Congress, Senate, “Military Space Policy,” Statement by Secretary Heather A. Wilson, General

L. Goldfein, and General John W. Raymond, Department of the Air Force, May 17, 2017, https://www.
armed-services.senate.gov/imo/media/doc/Wilson-Goldfein-Raymond-Greaves_05-17-17.pdf; and “NATO’s
approach to space,” NATO, May 23, 2023, https://www.nato.int/cps/en/natohq/topics_175419.htm.

National Intelligence Council, Global Trends 2040: A More Contested World (Washington, DC: Office of the
Director of National Intelligence, March 2021), https://www.dni.gov/index.php/gt2040-home/emerging-
dynamics/international-dynamics.

See, for example, Emerson T. Brooking and P.W. Singer, Like War: The Weaponization of Social Media
(Boston: Eamon Dolan/Houghton Mifflin, 2018).

Jack Weinstein, “POV: America’s Greatest National Security Threat,” BU Today, June 3, 2021, https:/www.
bu.edu/articles/2021/pov-americas-greatest-national-security-threat/.

Rebecca Hersman, “Wormhole Escalation in the New Nuclear Age,” Texas National Security Review
(Summer 2020): 90-109, doi:10.26153/tsw/1022.

Heather Williams, (presentation, Director’s Strategic Resilience workshop, Los Alamos National
Laboratory, March 23-24, 2023).

See, for example, “False Warnings of Soviet Missile Attacks Put U.S. Forces on Alert in 1979-1980,” National
Security Archive, March 16, 2020, https://nsarchive.gwu.edu/briefing-book/nuclear-vault/2020-03-16/false-
warnings-soviet-missile-attacks-during-1979-80-led-alert-actions-us-strategic-forces; Francine Uenuma,
“The 1983 Military Drill That Nearly Sparked Nuclear War With the Soviets,” Smithsonian Magazine, April
27, 2022, https://www.smithsonianmag.com/history/the-1983-military-drill-that-nearly-sparked-nuclear-
war-with-the-soviets-180979980/; and “A Close Call: The Norwegian rocket incident,” PBS, n.d., https://
www.pbs.org/wgbh/pages/frontline/shows/russia/closecall/.

Henry Kissinger, Eric Schmidt, and Daniel Huttenlocher, The Age of AI (New York: Hatchette Book Group,
2021).

See, for example, Jim Cooper, “Updating Space Doctrine: How to avoid World War III,” War on the Rocks,
July 23, 2021, https://warontherocks.com/2021/07/updating-space-doctrine-how-to-avoid-world-war-iii/.

Kissinger, Schmidt, and Huttenlocher, The Age of Al
Hersman, “Wormbhole Escalation.”

“Remarks by Deputy Secretary Carter at the Cooperative Threat Reduction Symposium at National
Defense University, Washington, D.C.” U.S. Department of Defense. Accessed September 19, 2023. https://
content.govdelivery.com/accounts/USDOD/bulletins/60257c.

Section 1644 of the National Defense Authorization Act of FY 2022 mandating a Review of Safety,

Security, And Reliability of Nuclear Weapons and Related Systems states the following: (1) . . . options

and recommendations for technical, procedural, and policy measures that could strengthen safeguards,
improve the security and reliability of digital technologies, and prevent cyber-related and other risks

that could lead to the unauthorized or inadvertent use of nuclear weapons as the result of an accident,
misinterpretation, miscalculation, terrorism, unexpected technological breakthrough, or deliberate act.
(2) Options and recommendations for nuclear risk reduction measures, focusing on confidence building
and predictability that the United States could carry out alone or with near-peer adversaries to strengthen
safeguards against the unauthorized or inadvertent use of a nuclear weapon and to reduce nuclear risks”;
See full text at https://www.congress.gov/bill/117th-congress/senate-bill/1605/text.

90 | Project Atom 2023


https://www.armed-services.senate.gov/imo/media/doc/Wilson-Goldfein-Raymond-Greaves_05-17-17.pdf
https://www.armed-services.senate.gov/imo/media/doc/Wilson-Goldfein-Raymond-Greaves_05-17-17.pdf
https://www.nato.int/cps/en/natohq/topics_175419.htm
https://www.dni.gov/index.php/gt2040-home/emerging-dynamics/international-dynamics
https://www.dni.gov/index.php/gt2040-home/emerging-dynamics/international-dynamics
https://www.bu.edu/articles/2021/pov-americas-greatest-national-security-threat/
https://www.bu.edu/articles/2021/pov-americas-greatest-national-security-threat/
https://nsarchive.gwu.edu/briefing-book/nuclear-vault/2020-03-16/false-warnings-soviet-missile-attacks-during-1979-80-led-alert-actions-us-strategic-forces
https://nsarchive.gwu.edu/briefing-book/nuclear-vault/2020-03-16/false-warnings-soviet-missile-attacks-during-1979-80-led-alert-actions-us-strategic-forces
https://www.smithsonianmag.com/history/the-1983-military-drill-that-nearly-sparked-nuclear-war-with-the-soviets-180979980/
https://www.smithsonianmag.com/history/the-1983-military-drill-that-nearly-sparked-nuclear-war-with-the-soviets-180979980/
https://www.pbs.org/wgbh/pages/frontline/shows/russia/closecall/
https://www.pbs.org/wgbh/pages/frontline/shows/russia/closecall/
https://warontherocks.com/2021/07/updating-space-doctrine-how-to-avoid-world-war-iii/
https://content.govdelivery.com/accounts/USDOD/bulletins/60257c
https://content.govdelivery.com/accounts/USDOD/bulletins/60257c
https://www.congress.gov/bill/117th-congress/senate-bill/1605/text

149

150

151

152

153

154

155

156

157

158

159

See, for example, the U.S. Strategic Command mission statement noting that “USSTRATCOM deters
strategic attack through a safe, secure, effective, and credible, global combat capability and, when
directed, is ready to prevail in conflict,” distinguishing the mission of deterrence and prevailing in conflict
if deterrence fails. “Mission,” U.S. Strategic Command, n.d., https://www.stratcom.mil/About/Mission/
itself/.

“Transparency in the U.S. Nuclear Weapons Stockpile,” National Nuclear Security Administration,
October 6, 2021, https://www.energy.gov/sites/default/files/2021-10/20211006%20-%20U.S.%20Nuclear%20
Stockpile%20Fact%20Sheet.pdf

Jeffrey Lewis, “Minimum Deterrence,” The Bulletin of Atomic Scientists 63, no. 3 (July 2008),
doi:10.2968/064003008.

See, for example, DOD, 2018 Nuclear Posture Review (Washington, DC: DOD 2018), https://media.defense.
gov/2018/Feb/02/2001872886/-1/-1/1/2018-NUCLEAR-POSTURE-REVIEW-FINAL-REPORT.PDF, noting “the
perception of an exploitable ‘gap’ in U.S. regional deterrence capabilities.”

See, for example, Office of the Under Secretary of Defense, Nuclear Matters Handbook (Washington, DC:
DOD, 2020), Chapter 4, https://www.acq.osd.mil/ncbdp/nm/NMHB2020rev/chapters/chapter4.html.

See, for example, Amy F. Woolf, Nonstrategic Nuclear Weapons, CRS Report No. RL32572 (Washington,
DC: Congressional Research Service, March 2022), 42, https://crsreports.congress.gov/product/pdf/RL/
RL32572.

Because of the bomber counting rule under New START, the deployed number of nuclear weapons
exceeds 1,550.

“President Biden warns Vladimir Putin not to use nuclear weapons: ‘Don’t. Don’t. Don’t.’,” CBS
News, September 16, 2022, https://www.cbsnews.com/news/president-joe-biden-vladimir-putin-60-
minutes-2022-09-16/.

Adam Smith, Reflections on US defense policy from Rep. Adam Smith, Brookings, January 11, 2023, https://
www.brookings.edu/events/reflections-on-u-s-defense-policy-from-the-honorable-adam-smith/.

Brown, Charles Q. , and David H. Berger. 2021. “Redefine Readiness or Lose.” War on the Rocks, March 15,
2021. https://warontherocks.com/2021/03/redefine-readiness-or-lose/.

Eric Schmidt, “Innovation Power: Why technology will define the future of Geopolitics,” Foreign
Affairs, March/April 2023, https://www.foreignaffairs.com/united-states/eric-schmidt-innovation-power-
technology-geopolitics.

160 Marc Andreesen, “Why Software is Eating the World,” Wall Street Journal, August 20, 2011, https://al6z.

161

162

163

164

com/2011/08/20/why-software-is-eating-the-world/.

Trae Stephens, “Rebooting the Arsenal of Democracy,” War on the Rocks, June 6, 2022, https://
warontherocks.com/2022/06/rebooting-the-arsenal-of-democracyy/.

Dina Temple-Raston and Will Jarvis, “Gilman Louie and the Dance with Wolf Warriors,” The Record, June
13, 2022, https://therecord.media/gilman-louie-and-the-dance-with-wolf-warriors.

See, for example, Jessica Cox and Heather Williams, “The Unavoidable Technology: How Artificial
Intelligence Can Strengthen Strategic Stability,” Washington Quarterly 44, no. 11 (March 2021), doi:10.1080/
0163660X.2021.1893019.

Schmidt, “Innovation Power.”

91 | Project Atom 2023


https://www.stratcom.mil/About/Mission/itself/
https://www.stratcom.mil/About/Mission/itself/
https://www.energy.gov/sites/default/files/2021-10/20211006%20-%20U.S.%20Nuclear%20Stockpile%20Fact%20Sheet.pdf
https://www.energy.gov/sites/default/files/2021-10/20211006%20-%20U.S.%20Nuclear%20Stockpile%20Fact%20Sheet.pdf
https://media.defense.gov/2018/Feb/02/2001872886/-1/-1/1/2018-NUCLEAR-POSTURE-REVIEW-FINAL-REPORT.PDF
https://media.defense.gov/2018/Feb/02/2001872886/-1/-1/1/2018-NUCLEAR-POSTURE-REVIEW-FINAL-REPORT.PDF
https://www.acq.osd.mil/ncbdp/nm/NMHB2020rev/chapters/chapter4.html
https://crsreports.congress.gov/product/pdf/RL/RL32572
https://crsreports.congress.gov/product/pdf/RL/RL32572
https://www.cbsnews.com/news/president-joe-biden-vladimir-putin-60-minutes-2022-09-16/
https://www.cbsnews.com/news/president-joe-biden-vladimir-putin-60-minutes-2022-09-16/
https://www.brookings.edu/events/reflections-on-u-s-defense-policy-from-the-honorable-adam-smith/
https://www.brookings.edu/events/reflections-on-u-s-defense-policy-from-the-honorable-adam-smith/
https://warontherocks.com/2021/03/redefine-readiness-or-lose/
https://www.foreignaffairs.com/united-states/eric-schmidt-innovation-power-technology-geopolitics
https://www.foreignaffairs.com/united-states/eric-schmidt-innovation-power-technology-geopolitics
https://a16z.com/2011/08/20/why-software-is-eating-the-world/
https://a16z.com/2011/08/20/why-software-is-eating-the-world/
https://warontherocks.com/2022/06/rebooting-the-arsenal-of-democracy/
https://warontherocks.com/2022/06/rebooting-the-arsenal-of-democracy/
https://therecord.media/gilman-louie-and-the-dance-with-wolf-warriors

165 Shreeya Aranake, “Military Lagging in Data Processing Capabilities,” National Defense Magazine, April
25, 2022, https://www.nationaldefensemagazine.org/articles/2022/4/25/progress-on-military-data-
processing-capabilities-continue-to-lag. See also U.S. Congress, House, Statement by General Glen D.
VanHerck before the House Armed Services Committees Strategic Forces Subcommittee, March 8,
2023, https://armedservices.house.gov/sites/republicans.armedservices.house.gov/files/NNC_FY23%20
Posture%20Statement%20%20HASC%20SF%20FINAL.pdf. (This notes “the United States and Canada’s
joint commitment to improving global domain awareness, modernizing command and control systems to
provide faster, better-informed decision making, and continuing collaborative research, development, and
innovation.”)

166 Schmidt, “Innovation Power.”

167 See, for example, “Russia’s invasion of Ukraine as seen in satellite photos,” Space.com, April 4, 2022,
https://www.space.com/russia-ukraine-invasion-satellite-photos; and Jane Wakefield, “Ukraine crisis:
Satellite data firm asks for war images,” BBC News, March 2, 2022, https://www.bbc.com/news/
technology-60592657.

168 See, for example, Luke McGhee, “Here’s what we know about the 40-mile-long Russian convoy outside
Ukraine’s capital,” CNN, March 3, 2022, https://edition.cnn.com/2022/03/03/europe/russian-convoy-
stalled-outside-kyiv-intl/index.html.

169 “On Google Maps, Tracking the Invasion of Ukraine,” Middlebury Institute for International Studies at
Monterey, March 4, 2022, https://www.middlebury.edu/institute/news/google-maps-tracking-invasion-
ukraine.

170 Sandra Erwin, “STRATCOM Chief Hyten: I will not support buying big satellites that make juicy targets,”
Space News, November 19, 2017, https://spacenews.com/stratcom-chief-hyten-i-will-not-support-buying-
big-satellites-that-make-juicy-targets/.

171 Courtney Albon, “SDA awards contracts to L3Harris, SpaceX for WFOV tracking satellites,” Inside
Defense, October 5, 2020, https://insidedefense.com/insider/sda-awards-contracts-13harris-spacex-wfov-
tracking-satellites; and Sandra Erwin, “Raymond: Space Force in 2022 to focus on the design of a resilient
architecture,” SpaceNews, January 18, 2022, https://spacenews.com/raymond-space-force-in-2022-to-focus-
on-the-design-of-a-resilient-architecture/.

172 Elizabeth Howell, “How SpaceX got Starlink up and running in Ukraine: report,” Space.com, March 10,
2022, https://www.space.com/how-spacex-got-starlink-running-ukraine; and “Ukraine war: Elon Musk’s
SpaceX firm bars Kyiv from using Starlink tech for drone control,” BBC News, February 9, 2023, https://
www.bbc.com/news/world-europe-64579267.

173 Kissinger, Schmidt, and Huttenlocher, The Age of Al

174 Mac Thornberry, “The Pentagon must make a culture shift to embrace innovation,” Defense News,
February 2, 2023, https://www.defensenews.com/opinion/commentary/2023/02/02/the-pentagon-hasnt-
made-the-culture-shift-key-to-embracing-innovation/.

175 “On Point: Q&A wit Gen. John Hyten, USAF (Ret.),” Signal, June 1, 2023, https://www.afcea.org/signal-
media/defense-operations/point-ga-gen-john-hyten-usaf-ret.

176 Schmidt, “Innovation Power.”

177 The newly created European Innovation Fund established in 2020 has €10 billion. “The Innovation Fund,”
CLERENS, https://www.euinnovationfund.eu/.

178 See, for example, Philippe Mesmer, “Japan and South Korea want NATO to toward look toward Asia,” Le
Monde, June 29, 2022, https://www.lemonde.fr/en/international/article/2022/06/29/japan-and-south-korea-

92 | Project Atom 2023


https://www.nationaldefensemagazine.org/articles/2022/4/25/progress-on-military-data-processing-capabilities-continue-to-lag
https://www.nationaldefensemagazine.org/articles/2022/4/25/progress-on-military-data-processing-capabilities-continue-to-lag
https://armedservices.house.gov/sites/republicans.armedservices.house.gov/files/NNC_FY23%20Posture%20Statement%20%20HASC%20SF%20FINAL.pdf
https://armedservices.house.gov/sites/republicans.armedservices.house.gov/files/NNC_FY23%20Posture%20Statement%20%20HASC%20SF%20FINAL.pdf
http://Space.com
https://www.space.com/russia-ukraine-invasion-satellite-photos
https://www.bbc.com/news/technology-60592657
https://www.bbc.com/news/technology-60592657
https://edition.cnn.com/2022/03/03/europe/russian-convoy-stalled-outside-kyiv-intl/index.html
https://edition.cnn.com/2022/03/03/europe/russian-convoy-stalled-outside-kyiv-intl/index.html
https://www.middlebury.edu/institute/news/google-maps-tracking-invasion-ukraine
https://www.middlebury.edu/institute/news/google-maps-tracking-invasion-ukraine
https://spacenews.com/stratcom-chief-hyten-i-will-not-support-buying-big-satellites-that-make-juicy-targets/
https://spacenews.com/stratcom-chief-hyten-i-will-not-support-buying-big-satellites-that-make-juicy-targets/
https://insidedefense.com/insider/sda-awards-contracts-l3harris-spacex-wfov-tracking-satellites
https://insidedefense.com/insider/sda-awards-contracts-l3harris-spacex-wfov-tracking-satellites
https://spacenews.com/raymond-space-force-in-2022-to-focus-on-the-design-of-a-resilient-architecture/
https://spacenews.com/raymond-space-force-in-2022-to-focus-on-the-design-of-a-resilient-architecture/
http://Space.com
https://www.space.com/how-spacex-got-starlink-running-ukraine
https://www.bbc.com/news/world-europe-64579267
https://www.bbc.com/news/world-europe-64579267
https://www.defensenews.com/opinion/commentary/2023/02/02/the-pentagon-hasnt-made-the-culture-shift-key-to-embracing-innovation/
https://www.defensenews.com/opinion/commentary/2023/02/02/the-pentagon-hasnt-made-the-culture-shift-key-to-embracing-innovation/
https://www.afcea.org/signal-media/defense-operations/point-qa-gen-john-hyten-usaf-ret
https://www.afcea.org/signal-media/defense-operations/point-qa-gen-john-hyten-usaf-ret
https://www.euinnovationfund.eu/
https://www.lemonde.fr/en/international/article/2022/06/29/japan-and-south-korea-want-nato-to-look-toward-asia_5988383_4.html

179

180

181

182

183

184

185

186

187

188

189

190

191

want-nato-to-look-toward-asia_5988383_4.html; Sakura Murakami and Kentaro Sugiyama, “NATO, Japan
pledge to strengthen ties in face of ‘historic’ security threat,” Reuters, January 31, 2023, https:/www.
reuters.com/world/nato-strengthen-partnership-with-japan-says-secretary-general-stoltenberg-2023-01-31/;
and Josh Smith, “NATO’s Stoltenberg in South Korea Deepen Ties in Asia,” Reuters, January 29, 2023,
https://www.reuters.com/world/asia-pacific/natos-stoltenberg-arrives-skorea-deepen-alliances-ties-
asia-2023-01-29/.

See, for example, “Speech by NATO Secretary General Jens Stoltenberg at the Nuclear Policy Symposium,”
NATO, November 2, 2021, https://www.nato.int/cps/en/natohq/opinions_188236.htm.

Leonor Tomero, “With New START Setbacks Challenging Arms Control, US Must Work to Reduce Chances
of Nuclear War, With or Without Russia,” Russia Matters, Harvard Kennedy School, March 15, 2023, https://
www.russiamatters.org/analysis/new-start-setbacks-challenging-arms-control-us-must-work-reduce-
chances-nuclear-war-or.

“Joint Statement of the Leaders of the Five Nuclear-Weapon States on Preventing Nuclear War and
Avoiding Arms Races,” The White House, January 3, 2022, https://www.whitehouse.gov/briefing-room/
statements-releases/2022/01/03/p5-statement-on-preventing-nuclear-war-and-avoiding-arms-races.

If history is any guide, politics will lead the United States to lean on nuclear weapons more than is needed
for both deterrence and reassurance.

Scott Sagan, The Limits of Safety: Organizations, Accidents, and Nuclear Weapons (Princeton, NJ: Princeton
University Press, 1995), https://press.princeton.edu/books/paperback/9780691021010/the-limits-of-safety.
Indeed, this was also believed to be the case even during the arms race. “Ill. Evolution of Soviet Strategy”
in John G. Hines, Ellis M. Mishulovich, and John F. Shull, Soviet Intentions 1965-1985 (McLean, VA: BDM
Federal LLC, 1995), https://nsarchive2.gwu.edu/nukevault/ebb285/doc02_I_ch3.pdf.

Franklin C. Miller, “Outdated Nuclear Treaties Heighten the Risk of Nuclear War,” Wall Street Journal, April
21, 2022, https://www.wsj.com/articles/outdated-nuclear-treaties-new-start-treaty-russia-putin-china-xi-
heighten-risk-nuclear-war-missile-test-ukraine-deterrence-11650575490.

Doing so, however, also increases the risks of crisis stability and could feed Chinese concerns about a
disarming first strike by the United States.

Effective deterrence assumes rationality. Without it, much deterrence theory and work is academic.

“Remarks by National Security Advisor Jake Sullivan for the Arms Control Association (ACA) Annual
Forum,” The White House, June 2, 2023, https://www.whitehouse.gov/briefing-room/speeches-
remarks/2023/06/02/remarks-by-national-security-advisor-jake-sullivan-for-the-arms-control-association-
aca-annual-forum/.

Hans M. Kristensen and Matt Korda, “Nuclear Notebook: United States nuclear weapons, 2023,” Bulletin of
the Atomic Scientists, January 16, 2023, https://thebulletin.org/premium/2023-01/nuclear-notebook-united-
states-nuclear-weapons-2023/.

Marcy Winograd and Medea Benjamin, “Meet the Senate nuke caucus, busting the budget and making the
world less safe,” Responsible Statecraft, May 26, 2021, https://responsiblestatecraft.org/2021/05/26/meet-
the-senate-nuke-caucus-busting-the-budget-and-making-the-world-less-safe/.

Hans Kristensen et al., “Status Of World Nuclear Forces,” Federation of American Scientists, March 31,
2023, https://fas.org/initiative/status-world-nuclear-forces, .

The United States has recently completed two such upgrades, the W-76/2 for SLBMs and the B-61/12 air-
dropped weapons.

93 | Project Atom 2023


https://www.lemonde.fr/en/international/article/2022/06/29/japan-and-south-korea-want-nato-to-look-toward-asia_5988383_4.html
https://www.reuters.com/world/nato-strengthen-partnership-with-japan-says-secretary-general-stoltenberg-2023-01-31/
https://www.reuters.com/world/nato-strengthen-partnership-with-japan-says-secretary-general-stoltenberg-2023-01-31/
https://www.reuters.com/world/asia-pacific/natos-stoltenberg-arrives-skorea-deepen-alliances-ties-asia-2023-01-29/
https://www.reuters.com/world/asia-pacific/natos-stoltenberg-arrives-skorea-deepen-alliances-ties-asia-2023-01-29/
https://www.nato.int/cps/en/natohq/opinions_188236.htm
https://www.russiamatters.org/analysis/new-start-setbacks-challenging-arms-control-us-must-work-reduce-chances-nuclear-war-or
https://www.russiamatters.org/analysis/new-start-setbacks-challenging-arms-control-us-must-work-reduce-chances-nuclear-war-or
https://www.russiamatters.org/analysis/new-start-setbacks-challenging-arms-control-us-must-work-reduce-chances-nuclear-war-or
https://www.whitehouse.gov/briefing-room/statements-releases/2022/01/03/p5-statement-on-preventing-nuclear-war-and-avoiding-arms-races
https://www.whitehouse.gov/briefing-room/statements-releases/2022/01/03/p5-statement-on-preventing-nuclear-war-and-avoiding-arms-races
https://press.princeton.edu/books/paperback/9780691021010/the-limits-of-safety
https://nsarchive2.gwu.edu/nukevault/ebb285/doc02_I_ch3.pdf
https://www.wsj.com/articles/outdated-nuclear-treaties-new-start-treaty-russia-putin-china-xi-heighten-risk-nuclear-war-missile-test-ukraine-deterrence-11650575490
https://www.wsj.com/articles/outdated-nuclear-treaties-new-start-treaty-russia-putin-china-xi-heighten-risk-nuclear-war-missile-test-ukraine-deterrence-11650575490
https://www.whitehouse.gov/briefing-room/speeches-remarks/2023/06/02/remarks-by-national-security-advisor-jake-sullivan-for-the-arms-control-association-aca-annual-forum/
https://www.whitehouse.gov/briefing-room/speeches-remarks/2023/06/02/remarks-by-national-security-advisor-jake-sullivan-for-the-arms-control-association-aca-annual-forum/
https://www.whitehouse.gov/briefing-room/speeches-remarks/2023/06/02/remarks-by-national-security-advisor-jake-sullivan-for-the-arms-control-association-aca-annual-forum/
https://thebulletin.org/premium/2023-01/nuclear-notebook-united-states-nuclear-weapons-2023/
https://thebulletin.org/premium/2023-01/nuclear-notebook-united-states-nuclear-weapons-2023/
https://responsiblestatecraft.org/2021/05/26/meet-the-senate-nuke-caucus-busting-the-budget-and-making-the-world-less-safe/
https://responsiblestatecraft.org/2021/05/26/meet-the-senate-nuke-caucus-busting-the-budget-and-making-the-world-less-safe/
https://fas.org/initiative/status-world-nuclear-forces/

192 One of the best constructed options for this remains Bruce G. Blair, Jessica Sleight, and Emma Claire
Foley, The End of Nuclear Warfighting: Moving to a Deterrence-Only Posture (Washington, DC: Princeton
University, September 2018), https://www.globalzero.org/wp-content/uploads/2018/09/ANPR-Final.pdf.

193 Scott D. Sagan, “The Commitment Trap: Why the United States Should Not Use Nuclear Threats to Deter
Biological and Chemical Weapons Attacks,” International Security 24, no. 4 (Spring 2000): 85-115, https://
www.jstor.org/stable/2539316.

94 | Project Atom 2023


https://www.globalzero.org/wp-content/uploads/2018/09/ANPR-Final.pdf
https://www.jstor.org/stable/2539316
https://www.jstor.org/stable/2539316

COVER PHOTO
FLASHMOVIE VIA ADOBE STOCK

( :S IS CENTER FOR STRATEGIC &
INTERNATIONAL STUDIES
1616 Rhode Island Avenue NW

Washington, DC 20036
202 887 0200 | www.csis.org


http://www.csis.org

