
Project Atom 2023
A Competitive Strategies Approach for U.S. Nuclear 
Posture through 2035

AUTHORS

Heather Williams
Kelsey Hartigan
Lachlan MacKenzie
Rob Soofer 
Tom Karako
Oriana Skylar Mastro
Franklin C. Miller
Leonor Tomero
Jon Wolfsthal

SEPTEMBER 2023

A Report of the CSIS Project on Nuclear Issues



Project Atom 2023
A Competitive Strategies Approach for U.S. Nuclear 
Posture through 2035

AUTHORS

Heather Williams
Kelsey Hartigan
Lachlan MacKenzie
Rob Soofer 
Tom Karako
Oriana Skylar Mastro
Franklin C. Miller
Leonor Tomero
Jon Wolfsthal

SEPTEMBER 2023

A Report of the CSIS Project on Nuclear Issues



III  |  Project Atom 2023

About CSIS 

The Center for Strategic and International Studies (CSIS) is a bipartisan, nonprofit policy research organization 
dedicated to advancing practical ideas to address the world’s greatest challenges.

Thomas J. Pritzker was named chairman of the CSIS Board of Trustees in 2015, succeeding former U.S. senator 
Sam Nunn (D-GA). Founded in 1962, CSIS is led by John J. Hamre, who has served as president and chief 
executive officer since 2000.

CSIS’s purpose is to define the future of national security. We are guided by a distinct set of values—nonpartisanship, 
independent thought, innovative thinking, cross-disciplinary scholarship, integrity and professionalism, and talent 
development. CSIS’s values work in concert toward the goal of making real-world impact.

CSIS scholars bring their policy expertise, judgment, and robust networks to their research, analysis, and 
recommendations. We organize conferences, publish, lecture, and make media appearances that aim to increase 
the knowledge, awareness, and salience of policy issues with relevant stakeholders and the interested public.

CSIS has impact when our research helps to inform the decisionmaking of key policymakers and the thinking 
of key influencers. We work toward a vision of a safer and more prosperous world.

CSIS does not take specific policy positions; accordingly, all views expressed herein should be understood to 
be solely those of the author(s).

© 2023 by the Center for Strategic and International Studies. All rights reserved.

Center for Strategic & International Studies
1616 Rhode Island Avenue, NW
Washington, DC 20036
202-887-0200 | www.csis.org

http://www.csis.org


IV  |  Project Atom 2023

Acknowledgments

PONI owes many thanks to the authors of this compendium for their commitment to the project and the 
effort that they dedicated to their papers. The team is grateful to Elaine Bunn, Francesca Giovannini, Kathleen 
McInnis, Ankit Panda, Lynn Rusten, and Greg Weaver for their work as reviewers. Their feedback greatly 
strengthened this report. Suzanne Claeys played a key role in organizing and facilitating this project and 
contributed greatly to the project’s ultimate success.  

PONI would also like to thank the CSIS publications team, including Jeeah Lee, Katherine Stark, Rayna Salam, 
and Phillip Meylan for their help in the editing and publication of the report. 

Lastly, PONI would like to express gratitude to our partners for their continued support. Among many 
partners, this report was made possible with support by the Defense Threat Reduction Agency. 

This report was prepared as an account of work sponsored by an agency of U.S. government. Neither the U.S. 
government nor any agency thereof, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any information, 
apparatus, product, or process disclosed, or represents that its use would not infringe privately owned 
rights. Reference herein to any specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recommendation, or 
favoring by the U.S. government or any agency thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the U.S. government or any agency thereof.     



V  |  Project Atom 2023

Contents

Project Atom 2023: First Principles for Deterring Two Peer Competitors	 1
By Heather Williams, Kelsey Hartigan, and Lachlan MacKenzie

Project Atom: Defining U.S. Nuclear Strategy, 2030–2050	 12
By Rob Soofer and Tom Karako

China’s Nuclear Enterprise: Trends, Developments, and Implications for the United States and Its Allies  26
By Oriana Skylar Mastro

U.S. Nuclear Policy in a Two Peer Nuclear Adversary World	 38
By Franklin C. Miller

Deterring Two Peer Competitors for U.S. Deterrence Strategy: Time to Innovate	 49
By Leonor Tomero

The Challenges of Deterrence, Reassurance, and Stability in a World of Growing Nuclear Competition  61 
By Jon Wolfsthal

About the Authors	 77

Endnotes	 80



26  |  Project Atom 2023

China’s Nuclear Enterprise
Trends, Developments, and Implications for the United 
States and Its Allies

By Oriana Skylar Mastro23

The 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.24 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.”25 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.26 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.27 

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.28 
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.29 

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 



28  |  Project Atom 2023

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).30 

Additionally, Chinese leaders likely aspired to strengthen their nuclear deterrent long before 2018 given U.S. 
dominance.31 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”32 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 2018.33  

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.34 As Mao Zedong stated in December 1963, China needed to have the atomic 
bomb but could not afford to compete for parity in numbers.35 

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.36 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.”37 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.38 

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.39Admittedly, 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.40 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.41 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.42 

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.43 

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.44 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 2015.45 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 2023.46 

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.47 
China believes this poses a serious threat to the reliability and effectiveness of China’s nuclear counterattack 
capability.48 Second, the nuclear arsenals of neighboring countries like India, Pakistan, and North Korea have 
increased in recent years.49 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.50 Additionally, major countries are vigorously 
developing new types of conventional military capabilities that could be used against its nuclear capabilities.51 

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.52 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.53 Despite progress in interception capabilities for short- and medium-range 
missiles, China has not announced the development of a long-range system as of 2022.54 

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).55 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.56 The number of warheads on China’s 
land-based ICBMs capable of threatening the United States is expected to grow to roughly 200 by 2025.57 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.58 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.59 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.60 
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).61 One Beijing-
based military source said that China has deployed its most advanced hypersonic missile, the DF-17, to the area.62 
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.63 

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.64 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.65 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.66 

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.67 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.68 
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.69 However, China’s mobile missiles still have the highest 
survival rate.70 This is because the Jin-class submarines are easily tracked.71 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.72 

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.73 
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.74 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.75 
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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.76 

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.77 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.78 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.79 The DF-21 is commonly referred to as the “Carrier Killer” because of its intended 
capability to target aircraft carriers and other large warships.80 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.81 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.82 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.83 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.84 According to a 2022 poll, 71 percent of South Koreans 
were in support of the nation pursuing its own nuclear weapons.85 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).86 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.87 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.88 

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.89 Some defense analysts have questioned U.S. extended 
deterrence and suggested the possibility of acquiring nuclear weapons.90 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.91 

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.”92 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.93 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.94 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.95 

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.”96 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.97 
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.”98 In the 
eyes of Chinese military strategists, arms control is generally seen as a tool by the strong to keep down the 
weak.99 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.100 Chinese 



36  |  Project Atom 2023

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.101 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.102 

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 AI 
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 AI 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 AI 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.103 Despite 
these lofty goals, much more research and development needs to be done before any existing AI system is 
advanced enough to advise battlefield operations. 

China understands that the proliferation of AI 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 AI to ensure a “safe, reliable, and controllable” 
development of the technology. This includes formulating laws, regulations, ethical norms, and safety 
mechanisms for AI.104 

Chinese officials have also expressed concerns about an AI 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 AI 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.105 China’s private sector, which 
plays a big role in developing a lot of AI 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.106 Jack 
Ma, the chairman of Alibaba, explicitly stated at the 2019 Davos World Economic Forum that he was concerned 
that the global competition over AI could lead to war.

There may be more room to maneuver, therefore, to discuss how cyber warfare, counterspace capabilities, 
or AI-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.107 This approach aims to maintain control 
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and reduce risks associated with AI-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 AI 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.108 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.109 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.”110 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.111 

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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