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Discerning the Drivers of China’s Nuclear Force Development

Executive Summary

For decades following its first test in 1964, China maintained a small nuclear force and a
doctrine emphasizing deterrence and no-first-use of nuclear weapons. China has recently em-
barked on an unprecedented campaign of expansion and modernization, which is changing the
size, structure, and operational posture of its nuclear forces. The growing discrepancy between
China’s restrained declaratory policy and advancing nuclear capabilities raises important ques-
tions about the status and future trajectory of Chinas nuclear forces, with major implications
for the United States.

Competing Models to Explain China’s Nuclear Force Development

This study addresses these issues by developing six competing models of China’s nuclear
strategy: 1) secure second strike, 2) nuclear shield, 3) Great Power status, 4) theater deterrence,
5) bureaucratic politics, and 6) nuclear superiority. Each model implies a different set of drivers,

goals, and resulting force structures:

m In the secure second-strike model, China seeks to maintain a reasonably secure nuclear
deterrent in the face of advancing adversary capabilities. In this model, actual and pro-
jected advances in U.S. offensive and defensive capabilities increase the nuclear force re-

quirements for a survivable deterrent.

n The nuclear shield model is a stronger version of the secure second-strike model. Here,
China seeks not only to maintain a secure second strike to deter strategic nuclear attacks
but also to use a more survivable and capable nuclear force to deter adversary limited use
of theater nuclear weapons and conventional military intervention to gain freedom of ac-

tion, particularly in a conflict over Taiwan.

m The Great Power status model posits a China no longer content with a “lean and effec-
tive” deterrent focused on maintaining a survivable second strike and that is now pursuing

a nuclear force more like U.S. and Russian nuclear forces for prestige and status reasons.

n The theater deterrence model sees China fielding forces capable of executing battlefield
nuclear strikes either to redress a perceived capability gap that might weaken deterrence

of lower-level nuclear strikes or to develop military leverage over other states.

m The bureaucratic politics model understands China’s nuclear forces and strategy as the

result of bargaining between the bureaucratic actors involved in setting nuclear policy,
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such as civilian political leaders, the different military services, the nuclear weapons es-

tablishment, and civilian strategists.

m The nuclear superiority model sees China seeking to achieve quantitative and qualita-

tive dominance over other nuclear-weapon states, at either the regional or global level.

For each of the six models, we develop predictions for the features of the nuclear forces
that would be most likely to emerge under that model. We also identify additional observable
indicators of other aspects of China’s approach to nuclear force development. These include sen-
sitivity to U.S. policy, nuclear infrastructure, doctrine and signaling, policymaking and process,

and supporting elements.

Assessing the Explanatory and Predictive Power of Competing Models

Based on a thorough review of the secondary literature, Chinese primary sources, and new
open-source data, we test the predictions of each model against China’s current and projected
nuclear force structure and the assessed values of the observable indicators.

We find strong evidence for the secure second-strike, nuclear shield, and Great Power sta-
tus models. We find weak support for the bureaucratic politics model. We find that the theater

deterrence and nuclear superiority models have the least support.

Implications for China’s Nuclear Force Development

m China is likely to continue to increase the overall size of its nuclear forces to increase
their survivability, to deter U.S. military threats and intervention, and to bolster its status

by differentiating itself from second-tier nuclear states.

m Great Power status drivers might eventually encourage China to seek both quantitative

and qualitative parity with U.S. and Russian nuclear capabilities.

m A decision to seek quantitative parity might be constrained by the increased costs and
operational risks that accompany a larger nuclear force, tradeofts with conventional force
modernization, and political costs given China’s desired image as a peaceful power differ-

ent from the superpowers.

m A decision to deploy low-yield or tactical nuclear forces would signal a significant shift

in Chinese thinking about the military and political utility of these weapons.
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Implications for U.S. National Security Policy

m China is determined to maintain a survivable second-strike capability. The United
States should anticipate that China will respond to advances in U.S. offensive nuclear ca-
pabilities and ballistic missile defense systems and factor these responses into its invest-

ment decisions.

m A Chinese nuclear shield intended to deter U.S. intervention and nuclear use would
place a greater premium on the local conventional military balance and force U.S. poli-
cymakers to make difficult choices about allocating defense dollars across nuclear and

conventional forces.

m U.S. nuclear force development will set the benchmark for what it means to be a nuclear
Great Power; China is likely to seek to match or outpace perceived U.S. technological ad-

vances to showcase its status as an aspiring superpower.

m China will likely remain reluctant to enter arms control negotiations if it views such
agreements as constraining its efforts to enhance force survivability or limiting its prestige

by locking it into an inferior position vis-a-vis the United States and Russia.

m Given China’s focus on prestige, attempts to enlist Chinese participation in arms con-
trol should highlight the distinction that comes from participating in arms control nego-
tiations with the nuclear superpowers as a near peer rather than as a second-tier nuclear

power.

Future Directions for Research

Our analysis relies solely on open sources, which, while valuable, have inherent limita-
tions. The framework presented in this report could potentially employ alternative and updated
data sources to validate or revise our findings. The analysis could be repeated as more informa-
tion about Chinese nuclear force modernization becomes available over time, or U.S. intel-
ligence analysts could replace our open-source assessments with classified data and recode the

values for China’s current and projected nuclear force structure and the additional indicators.
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Introduction: China’s Evolving Nuclear Force Development

For decades following its first successful nuclear test in 1964, China maintained a relatively
small, immature, and unalerted nuclear force. From the development of its first intermediate-
range ballistic missiles (IRBMs) and intercontinental ballistic missiles (ICBMs) in the 1970s
until the early 1990s, China’s nuclear forces consisted almost entirely of liquid-fueled, inac-
curate, ground-based missiles operating in silo or rollout-to-launch basing modes.' These mis-
siles were equipped with single, high-yield warheads suitable only for use against cities. China
did not have any meaningful air- or sea-based components to its nuclear forces, and it lacked
strategic early-warning capabilities.? For the first several decades of China’s nuclear era, the Chi-
nese nuclear establishment confronted several constraints. The chaos of the Cultural Revolution
wreaked havoc on many of the institutions involved in China’s strategic missile and nuclear
programs.” Mao Zedong’s statement after China’s first nuclear test, about the limited political
and military utility of nuclear weapons and the ultimate goal of nuclear disarmament, set the
parameters of Chinese nuclear policy.* Even as many of the initial institutional, budgetary, and
technological constraints eased over time, top-level political guidance has continued to follow
Maoss guidelines and constrain China’s nuclear ambitions. As recently as 2005, China was as-
sessed to have only the world’s fifth-largest nuclear arsenal, behind those of the United States,
Russia, France, and the United Kingdom.’

These modest forces were matched by a relatively restrained nuclear doctrine consisting of
an unconditional no-first-use policy, negative security assurances to nonnuclear-weapon states,
and a pledge not to engage in arms races.® China’s nuclear forces were much smaller than those
of most other nuclear-armed states. The operational characteristics of these forces were simi-
larly modest. China is believed to have kept nuclear warheads, delivery vehicles, and launch-
ers stored separately and at relatively low levels of readiness.” People’s Liberation Army (PLA)
exercises simulated Chinese forces launching a retaliatory nuclear strike only after China had
suffered a nuclear attack itself; readiness was measured in terms of days and even weeks.®

China has since embarked on an unprecedented campaign of expansion and modernization
of its nuclear forces, which has changed—and will continue to change—the size, structure, and
capabilities of those forces. China’s nuclear force is now larger, more diverse, and significantly
more advanced. In 2011, just over a decade ago, China was estimated to have fewer than 180 nu-
clear warheads, fewer than 40 of which could reach the United States.” Today, China is believed to
possess about 400 total warheads, nearly 200 of which can reach the United States.'* The number

of missile brigades assigned to the PLA Rocket Force, the military organization that operates
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China’s land-based ballistic and cruise missiles, has increased from 29 to 40 in just three years."
China is also making progress to a full nuclear triad consisting of ground, air, and sea legs. China
has launched six Jin-class Type 094 nuclear-powered ballistic missile submarines, which the U.S.
Department of Defense (DOD) assesses have likely already begun near-continuous at-sea deter-
rence patrols.”” Beijing will likely soon begin construction on its quieter next-generation Type
096 ballistic missile submarines (SSBNs) with longer range JL-3 sea-launched ballistic missiles
(SLBMs)."” Some late-production Type 094 submarines, sometimes identified as Type 094A ves-
sels, are also being equipped with JL-3 SLBMs." The PLA Air Force has been reassigned a nuclear
mission, and China is developing a next-generation stealth bomber that will likely be nuclear-
capable.” Sometime between 2020 and 2021, China began construction of more than 300 new si-
los, which could significantly expand the size of its silo-based ICBM force.'® China is also invest-
ing in more exotic and advanced nuclear capabilities, including hypersonic boost-glide systems
and possibly a fractional orbital bombardment system."”

China’s nuclear forces are becoming more sophisticated. The PLAs land-based nuclear
missiles are increasingly mobile, accurate, and solid-fueled, and many carry multiple indepen-
dently targetable reentry vehicles (MIRVs).”® The PLA is developing and deploying hypersonic
weapons systems, which might be armed with nuclear warheads.” In addition to increases in
the size, composition, and capabilities of the nuclear forces, the PLA is developing increasingly
sophisticated supporting capabilities and infrastructure, such as advanced strategic intelligence,
surveillance, and reconnaissance (ISR) systems and more reliable command and control struc-
tures.”” There are also hints that China may be revising the operational characteristics of its
nuclear forces by mating warheads to some delivery vehicles in peacetime or conducting train-
ing, exercises, and alerts, which demonstrate higher levels of readiness.” Table 1 captures many
of these changes.

Despite these advancing capabilities, Chinas declaratory nuclear strategy has remained
relatively consistent. Since its first successful nuclear test in 1964, the country’s nuclear strat-
egy has consisted of several features including an unconditional no-first-use policy, negative
security assurances pledging not to use or threaten to use nuclear weapons against nonnuclear-
weapon states, and a commitment not to engage in arms races.” Authoritative Chinese sources
such as remarks from senior Chinese officials, Chinese defense white papers, PLA curricular
materials, and interviews with Chinese experts have consistently indicated that Chinese officials
have yet to significantly alter the country’s nuclear strategy.” Though there have been periodic
internal debates about adjusting nuclear policies, there is no clear-cut evidence that senior lead-

ers have agreed to shift any of the core features of China’s nuclear strategy.*
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Table 1. China’s Advancing Nuclear Capabilities

Capability 2011 |2022 |2031
Total warheads 178 ~400 | 1,000
Total warheads that can reach the continental United States | ~40 ~200 | ~600-700+
Land-based ICBMs v 4 4
SSBNs v v
Nuclear bombers Y 4
MIRV v 4
Solid-fueled Y 4 4
Mobile ICBMs v 4 4
Early-warning satellites Y v/
Large phased-array radars Va v 4
Over-the-horizon radars 4 4
Regional nuclear forces 2 v/ 4
Tactical nuclear weapons ?
Hypersonic systems Y 4

v = completed development, % = incomplete or ongoing, ? = uncertain
T Includes all ICBMs and SLBMs.

Sources: Annual Report to Congress: Military and Security Developments Involving the People’s Republic of China 2011
(Washington, DC: Office of the Secretary of Defense, 2011); Hans M. Kristensen and Robert S. Norris, “Chinese
Nuclear Forces, 2011, Bulletin of the Atomic Scientists 67, no. 6 (2011); Hans M. Kristensen, “China’s Strategic Sys-
tems and Programs,” in China’s Strategic Arsenal: Worldview, Doctrine, and Systems, ed. James M. Smith and Paul J.
Bolt (Washington, DC: Georgetown University Press, 2021), 93-124; and Annual Report to Congress: Military and
Security Developments Involving the People’s Republic of China 2022 (Washington, DC: Office of the Secretary of
Defense, 2022).

Despite this consistency in policy and doctrine, the growing discrepancy between China’s
declaratory policy and its advancing nuclear capabilities has raised questions about both the
status and the future trajectory of China’s nuclear forces and strategy.®> What political and mili-
tary value does China place on additional nuclear forces? What are the goals of China’s ongoing
nuclear modernization and expansion? What might China’s nuclear forces and strategy look
like in the next decade? What are the drivers of China’s nuclear strategy? How does China envi-
sion using its nuclear weapons? What risks and implications do China’s nuclear forces present
for U.S. national security policy, and how can the United States most effectively reduce and

manage those risks?*
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This disjuncture between China’s stated policy and advancing capabilities also suggests
that previous models of a “minimal deterrent” or a “lean and effective” nuclear deterrent may no
longer apply. Even if China’s goal is still to maintain a reliable second-strike capability, this may
entail a different nuclear force structure, different supporting capabilities, and different policies
to fit altered strategic circumstances. The disjuncture suggests that new goals and drivers, rather
than simply the maintenance of a secure second-strike capability, may be influencing China’s
nuclear force structure.

Answering these questions and understanding the drivers of China’s nuclear strategy is
important for at least three related reasons. First, a better understanding of strategic drivers
can help forecast the future trajectory of China’s nuclear force development. Different strategies
imply different sizes, compositions, and practices for China’s nuclear forces. Determining which
drivers, or combination of drivers, have the most impact on China’s nuclear thinking can help
identify the different paths its nuclear forces may take in the future. Second, understanding the
drivers can help predict when and how China’s nuclear force structure might change in response
to shifts in domestic and international conditions. Third, and most important, understanding
the drivers can help U.S. policymakers devise better approaches to reducing and managing the
risks associated with China’s nuclear force development.

Identifying the drivers of Chinese nuclear force development can also highlight potential
areas where U.S. policy can influence Chinese decisionmaking. For example, if China is likely
to respond to advances in U.S. offensive nuclear capabilities and ballistic missile defense (BMD)
systems with force development efforts that negate the anticipated gains, U.S. policymakers
should take this likely response into account. By contrast, if China’s nuclear policies are driven
by considerations of prestige and reputation, then U.S. policy might downplay the status gains
sometimes afforded to nuclear weapons. If China’s nuclear policies are driven by new Chinese
strategic thinking about the utility of nuclear weapons and theater deterrence, then U.S. policy
might best influence Chinese policy through a combination of integrated deterrence and cali-
brated arms control. Adjustments to nuclear forces and plans often require significant lead time,
given the need to develop, deploy, and operationalize new systems and concepts. A more ac-
curate understanding and better forecasting of future changes to China’s nuclear force structure
can help the United States anticipate Chinese reactions, allocate resources more efficiently, and
make necessary policy adjustments.

This study contributes to these efforts by developing an analytical framework for evaluat-
ing potential drivers of China’s nuclear force development and then using that framework to

identify which drivers have the largest impact on China’s nuclear forces and strategy. We assess
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the ability of each model to explain past Chinese nuclear force developments and to generate
predictions of future Chinese nuclear force developments that can be tested against indepen-
dent estimates. We present and evaluate six competing models of China’s nuclear strategy: 1)
secure second strike, 2) nuclear shield, 3) Great Power status, 4) theater deterrence, 5) bureau-
cratic politics, and 6) nuclear superiority.

The study proceeds as follows: The first section presents six competing models for develop-
ment of China’s nuclear forces and strategy. We identify the underlying logic of each model and
describe the nuclear forces and strategy consistent with that model’s assumptions. The second
section develops nine specific features for each model in terms of predicted force structure,
operational practices, and supporting elements. The third section codes China’s current and
projected nuclear force development in terms of these nine features to determine which of the
six models best fit China’s observed and predicted nuclear force structure. We also examine
how each model would explain current and potential anomalous developments. The fourth sec-
tion details additional observable indicators for each model; these provide additional analytical
power because many features of nuclear forces and strategy are deliberately hidden, difficult to
observe, or slow to emerge. We then use open-source evidence to evaluate which models best fit
the assessed values of the indicators. We conclude by considering the implications of our find-
ings for China’s future nuclear force development and U.S. national security policy. We also in-

clude an appendix with the full coding rules, data sources, and coding decisions for our analysis.

Six Models: Nuclear Force and Strategy Features

This study presents six competing models for China’s nuclear strategy: 1) secure second
strike, 2) nuclear shield, 3) Great Power status, 4) theater deterrence, 5) bureaucratic politics,
and 6) nuclear superiority.

First, China’s nuclear forces and strategy might be explained by a secure second-strike mod-
el based on its desire to maintain a reasonably secure nuclear deterrent in the face of advancing
adversary capabilities. In this model, actual and projected advances in U.S. offensive and defen-
sive capabilities would increase the nuclear force requirements for maintaining survivability.””
Second, a nuclear shield model implies that China would seek a survivable and capable nuclear
force to deter a wide range of adversary nuclear and conventional actions and potentially enable
greater Chinese freedom of action. Third, a Great Power status model implies that China would
no longer be content with a lean and effective deterrent focused on maintaining a survivable
second strike and would pursue a nuclear force more like U.S. and Russian nuclear forces for

prestige and status reasons. Fourth, in the theater deterrence model, China would field forces
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capable of executing battlefield nuclear strikes either to redress a perceived capability gap that
might weaken deterrence of lower level nuclear strikes or to develop military leverage over other
states. Fifth, the bureaucratic politics model understands China’s nuclear forces and strategy as
the result of bargaining between the bureaucratic actors involved in setting nuclear policy, such
as civilian political leaders, the different military services, the nuclear weapons establishment,
and civilian strategists. Finally, the nuclear superiority model implies that China would seek to
achieve quantitative and qualitative dominance over other nuclear-weapon states. The models
are ideal types and may not fully capture the complexity of drivers at play. Further, multiple
models may help explain different elements of China’s approach to nuclear weapons. However,
together these models identify the most likely drivers of China’s nuclear thinking and help to
bring coherence to our understanding of it.

We considered several other models for this study, including minimum deterrent, tech-
nology trajectory, and strategic export models. The minimum deterrent model implies a force
structure smaller than what China currently deploys, resembling China’s nuclear force structure
in the 1980s. This model implies small force size, political compatibility with disarmament and
nonproliferation activities, and an emphasis on the higher material, political, and operational
costs associated with a larger and more capable force. The technology trajectory model implies
that China’s nuclear force development would be guided primarily by the desire to explore tech-
nological advances in nuclear weapons, delivery systems, and enabling capabilities. This model
had some explanatory value in the early stages of China’s development of nuclear weapons and
delivery systems, when weapons scientists had more influence, but appears less relevant today.
It also overlaps heavily with the bureaucratic politics model. The strategic export model implies
a nuclear force and industry oriented toward exporting nuclear and missile systems abroad to
bolster China’s defense industry, satisfy important domestic economic interests, and improve
China’s diplomatic relations with foreign buyers. We ultimately decided not to include any of
these models given the lack of credible evidence for them.

Although the models we examine are not mutually exclusive, each employs a different
core logic and implies different nuclear forces and strategy. For example, whereas the secure
second-strike model might imply a force composed of large-yield warheads for use against ad-
versary population centers, the theater deterrence model implies a force composed of lower and
variable-yield warheads and highly accurate delivery systems for use against a wider range of
theater-level military targets.”® In table 2, we summarize the logic underpinning each model and

the characteristics of the resulting nuclear force and strategy associated with that model.
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Secure Second Strike

The secure second-strike model emphasizes maintaining a secure second-strike capabil-
ity to deter nuclear attack and predicts a Chinese nuclear force structure and strategy highly
responsive to actual and potential developments in U.S. nuclear, precision conventional-strike,
ballistic missile defense, and strategic ISR capabilities that might undermine China’s nuclear de-
terrent.” This model sees high returns on investments that increase the survivability of China’s
nuclear forces or improve their ability to penetrate missile defenses, but very limited returns on
additional nuclear forces once a secure second-strike capability is attained.”® A secure second-
strike model has some continuity with China’s historic approach to nuclear weapons, but past
approaches were shaped to a greater degree by economic, technology, and political constraints,
which are not tied to the model’s core logic and may not apply in the future.”

China’s initial nuclear force structure was a small, ground-based force of inaccurate ICBMs
and IRBMs with large warheads; deterrence was based on an adversary’s uncertainty about
whether it could locate and destroy all of China’s missiles before a retaliatory strike. China’s
second-generation nuclear force structure was somewhat larger, featured more accurate solid-
fueled missiles with a range of yields, and used mobility to enhance survivability. A future force
structure using this logic would be highly responsive to U.S. capabilities in terms of size, but
might also seek greater survivability through mobility, diversification of delivery systems, at-
tacks on U.S. strategic ISR, penetration aids to defeat U.S. missile defenses, or even a shift to a
“launch-on-warning” doctrine.*

Under this model, while China still would see relatively limited uses for its nuclear forces,
it might perceive greater threats to the survivability of its deterrent that would require creation
of a larger, more survivable force. The secure second-strike model does not imply a significant
revision of the no-first-use policy, except possibly refining “first use” to include confirmed in-
coming nuclear strikes that have not yet reached Chinese soil. Significantly, this model implies
a continued belief that it would be very difficult to contain a nuclear conflict, that nuclear use is
therefore both unwise and unlikely, and that significantly larger nuclear arsenals provide very
little additional benefit.

Nuclear Shield

The nuclear shield model builds on the logic of the secure second-strike model by em-
phasizing the need to maintain a survivable nuclear deterrent. However, while in the secure
second-strike model China is primarily concerned about maintaining a survivable nuclear force

to deter strategic nuclear strikes, the nuclear shield model sees more capable nuclear forces as
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necessary for defending against U.S. military threats and maintaining freedom of action by
deterring a wide range of potential U.S. military actions.”> Under the nuclear shield model,
Chinese decisionmakers would want more obviously survivable strategic nuclear forces to deter
U.S. attempts at disarming first strikes or damage limitation strategies. By reducing or remov-
ing U.S. escalation dominance, China would also reduce U.S. confidence in its ability to control
escalation in a nuclear conflict and extend deterrence to the theater level and to conventional in-
tervention. These broader deterrence goals would rest on the risk that a limited theater nuclear
exchange or a major conventional conflict might escalate to the strategic nuclear level.* Chinese
decisionmakers might also want to deter U.S. theater limited nuclear strikes by building suffi-
cient retaliatory capabilities at lower rungs of the nuclear ladder.

By deterring U.S. actions, a nuclear shield logic might give China more freedom of action
to initiate and escalate military actions, especially against Taiwan.* For instance, Chinese strat-
egists have expressed concern that “the United States would use low-yield [nuclear] weapons
against its Taiwan invasion fleet, with related commentary in official media calling for propor-
tionate response capabilities.”*® U.S. analysts have found some evidence that Chinese strategists
may believe nuclear weapons can do more than just deter strategic nuclear attacks.”” Recent
wargames by U.S. analysts concluded that “[a] more survivable and diverse nuclear arsenal pro-
vided [China] with more coercive options.”*

Like the secure second-strike model, the nuclear shield model predicts a nuclear force
that is larger, more diverse, and more survivable. Although the emphasis would be primarily
on the strategic level, China would also want some theater nuclear systems to deter theater
threats. The model predicts a greater level of force transparency to maximize the deterrent
benefits of the force.

This model differs from the secure second-strike model in several ways. First, Chinese strat-
egists and political leaders would attach greater strategic value to nuclear weapons. Historically,
China’s leaders have believed that nuclear weapons had only limited political and military utility,
viewing them primarily as tools for deterring strategic nuclear attack, protecting against nuclear
threats and intimidation, and retaliating for nuclear strikes. However, in this model, Chinese
thinking about nuclear weapons would also envision them as potentially useful for controlling
escalation by eroding adversary escalation dominance, deterring limited nuclear use, deterring
intervention in a crisis, and deterring conventional military operations. Second, the force struc-
ture implied by the nuclear shield model would be markedly larger than that implied by the
secure second-strike model, to clearly communicate to U.S. decisionmakers the futility of at-

tempting to neutralize China’s nuclear deterrent and the escalation risks of crossing the nuclear
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threshold. Finally, the nuclear shield model suggests strong sensitivity to U.S. nuclear strategy,
including concerns about deterring possible U.S. nuclear first use, particularly in a conventional

conflict over Taiwan.

Great Power Status

Under the Great Power status model, China’s nuclear forces and strategy would be aimed
not merely at deterring nuclear attacks and threats, but also at bolstering the country’s domes-
tic and international prestige. Considerations of status, reputation, and prestige have shaped
the nuclear behavior of other states, such as India and France.” Chinese leaders have histori-
cally attributed relatively limited political value to large numbers of nuclear weapons but have
been attuned to the ways nuclear force structure and policy decisions can generate political
costs and benefits. For instance, China has criticized Russia and the United States as irrespon-
sibly engaging in arms races and failing to adopt no-first-use nuclear policies.* Recently, some
scholars have argued that considerations of status have played a greater role in Chinese nuclear
behavior.* The growth in China’s economic, political, and military power may have caused
Chinese leaders to desire a nuclear force commensurate with its Great Power or aspirational
superpower status.*?

This model predicts a nuclear force that is larger, more diverse, and more technologically
advanced, particularly in ways that would allow China to associate itself with the United States
and Russia in terms of advanced weapons and supporting capabilities while differentiating itself
technologically from second-tier nuclear powers such as Britain, France, India, and Pakistan.
In terms of size, this model predicts China building a nuclear force structure significantly larger
and more sophisticated than other second-tier nuclear-weapon states and seeking to maintain
quantitative and qualitative superiority over them. China might ultimately seek parity with the
United States and Russia to affirm its superpower status, or it might decide to maintain a status
as a responsible number-three nuclear power that differentiates itself from the Cold War behav-
ior of the United States and USSR.

The model predicts Chinese investment in sophisticated nuclear and enabling technolo-
gies associated with international prestige, such as hypersonic systems, launch-detection sat-
ellites, and systems that incorporate artificial intelligence. Chinese officials and media would
highlight China’s advances in these areas to bolster the country’s prestige. Because the goal
of nuclear force development is more political than strategic, this model does not necessarily
predict higher levels of alert. In fact, under this model Chinese leaders might perceive political

costs to a nuclear force that is more forward-leaning operationally if it exposed China to criti-
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cisms from the international community over irresponsible or aggressive nuclear behavior.*
Chinese leaders have long attempted to portray their country as a responsible stakeholder on
nuclear weapons by emphasizing a “lean” nuclear posture, highlighting the country’s participa-
tion in disarmament forums, claiming to never engage in arms races, and criticizing other nu-
clear-weapon states for not adopting a no-first-use policy.* However, China’s rapidly increasing
nuclear arsenal and celebrations of its nuclear forces make it harder for Beijing to portray itself
as a more responsible nuclear power than the United States and Russia. Officials from Europe to
Japan have already criticized China’s nuclear buildup.”” Under this model, Chinese efforts to de-
rive status by expanding its nuclear forces could lead other nuclear-weapon states to respond by
expanding the size, sophistication, and importance of their own nuclear arsenals or to further
criticize Chinese advances as violating Beijing’s disarmament commitments.*

The Great Power status model does not generate clear predications about China’s no-first-
use policy. If Chinese strategists perceived possible nuclear first use as the hallmark of a Great
Power nuclear strategy, then they might revise it, though they would likely perceive political

costs to doing so.

Theater Deterrence

Under the theater deterrence model, Chinese nuclear thinking would be driven by a de-
sire to deter “low-level” theater or tactical nuclear strikes from other states or by a desire to
attain superiority at lower rungs of the nuclear ladder for coercive purposes. The first strand of
this thinking would emphasize concerns that the United States might resort to limited nuclear
strikes in a regional conflict to offset its perceived conventional inferiority vis-a-vis Beijing."’
Strategists have long worried that strategic nuclear forces might be unable to deter limited nu-
clear strikes, given the inherent credibility problems of threatening to launch strategic nuclear
attacks that invite massive retaliation and that a lack of low-yield and tactical nuclear weapons
options could be exploited by an adversary that has these capabilities. The model predicts small-
scale deployments of low-yield and tactical nuclear weapons to enhance nuclear deterrence by
filling these capability gaps. A theater deterrence model focused on deterring U.S. theater or
tactical nuclear strikes does not necessarily imply a change to China’s no-first-use policy.

A more robust version of this logic would have China seeking superiority at lower rungs of
the nuclear ladder to deter U.S. or Japanese nuclear or conventional involvement in a regional
conflict. This version of the model predicts a Chinese nuclear force capable of conducting robust
theater and tactical nuclear strikes, with a significant number of medium- and intermediate-

range ballistic and cruise missiles equipped with lower yield and variable-yield warheads. The
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ground, air, and naval forces operating these systems would be placed on higher levels of alert
in a crisis. This variant also predicts development and deployment of the supporting capabili-
ties necessary to support theater deterrence, such as advanced ISR, theater BMD, and possibly
counterspace capabilities. The theater deterrence model does not imply anything about the size,
structure, or capabilities of China’s strategic nuclear forces.* Efforts to use nuclear weapons to
intimidate adversaries and to deter conventional attack would require at least tacit threats to
conduct nuclear first strikes, and the force structure and training required to make such threats
credible would be inconsistent with China’s no-first-use policy. (China would not need to make
significant changes in its nuclear force structure or operational practices to intimidate Japan,
but use of nuclear threats against a nonnuclear-weapon state would violate its negative security
assurances.) In contrast to the secure second-strike and nuclear shield models, the robust vari-
ant of this model implies a belief that it would be possible to control a nuclear conflict and that

limited nuclear use is manageable.

Bureaucratic Politics

The bureaucratic politics model explains China’s nuclear force development as the product
of bargaining between top civilian leaders, the PLA, and China’s nuclear establishment. It sees
China’s military services promoting the development and deployment of nuclear capabilities
associated with their services to capture greater budgets, influence, autonomy, and prestige.
China’s nuclear weapons design and production establishment would support a general expan-
sion of China’s nuclear arsenal and the role of nuclear weapons in Chinese strategy. Under this
model, there would be no overarching strategic logic to China’s nuclear forces and strategy.
Rather, decisions about nuclear force development would be the product of bargains between
civilian leaders and an array of actors pursuing their narrow bureaucratic interests.*” Analysts
have long recognized the role that bureaucratic politics and interservice rivalries can play in
shaping military strategy, including strategy in the nuclear domain.*

This model predicts a moderately sized nuclear force, larger than predicted by the secure
second-strike model but likely smaller than predicted by either the Great Power status or nuclear
superiority model.’' It predicts a nuclear force diversified across the military services and across
a wide range of weapon platforms and an emphasis on the force’s qualitative and operational
characteristics. There would probably be more redundancy in systems and missions across ser-
vices and platforms. The PLA might push for a larger role in setting China’s nuclear strategy,
which might lead to the adoption of more expansive and assertive nuclear missions. To enhance

autonomy, the PLA might also push for changes such as pre-delegation of launch authority or
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the adjustment or abandonment of China’s no-first-use policy. The Politburo Standing Commit-
tee of the Chinese Communist Party (CCP) makes final decisions about China’s nuclear force
development, but CCP civilian leaders have generally been relatively uninformed about nuclear
weapons issues.”” The PLA and defense industry might be able to exploit their own information

asymmetries and agenda-setting powers to significantly influence decisions by top leadership.

Nuclear Superiority

The nuclear superiority model sees high political and military value in superior nuclear
capabilities and envisions China pursuing quantitative and qualitative overmatch to obtain first-
strike capabilities against other nuclear-armed states. This goal might be pursued in three stag-
es: (1) nuclear superiority against second-tier nuclear powers, such as India; (2) nuclear parity
that erodes U.S. and Russian military advantages from quantitative and qualitative superiority
of nuclear forces and supporting capabilities; and (3) nuclear superiority over the United States
and Russia. This model, and the resulting nuclear force structure and strategy, represents the
most significant departure from China’s traditional approach to nuclear weapons. It implies a
major change in the beliefs of senior Chinese leaders about the coercive value of nuclear weap-
ons, about the potential to successfully execute a disarming first strike, and about the value of
dealing with adversaries from a position of nuclear superiority.

This model predicts a nuclear arsenal that surpasses those of second-tier nuclear pow-
ers and eventually approaches or surpasses the size and sophistication of the U.S. and Russian
arsenals. It implies a wide variety of nuclear warhead designs, delivery systems, and launchers.
The model also predicts significant investments in supporting capabilities, such as advanced ISR
and BMD capabilities necessary to execute a first strike. The model implies significant invest-
ment in both strategic and theater nuclear capabilities and that Chinese nuclear developments
would be relatively insensitive to cost and force economy considerations. Chinese nuclear su-
periority over the United States and Russia would likely require economic or political develop-
ments that would make those states unwilling or unable to compete with China. In contrast to
the secure second-strike model, and like the theater deterrence model, the nuclear superiority
model implies a belief that it would be easy to control a nuclear conflict and that limited nuclear

use is manageable.

Value of Additional Nuclear Weapons

Models that imply advanced force postures, such as the theater deterrence and nuclear

superiority models, may impose operational costs on the PLA. China has historically prioritized
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strong political control over the country’s nuclear forces and been sensitive to the potential high
costs of arms races. A larger, more diversified, more capable, and more alerted nuclear force
could require China to remove its traditional political controls and invest greater resources in
developing the necessary doctrine, equipment, infrastructure, and training to support a more
forward-leaning nuclear posture. This transformation could entail higher political costs for
China, as discussed in the Great Power status model, and the diversion of scarce resources from
both conventional military forces and domestic investment needs.

Some of the ways these models differ can be understood by illustrating the marginal ben-
efits Chinese decisionmakers would expect from acquiring a more capable nuclear force under
each model. These benefits should be considered separately at the strategic and theater/tactical
levels. Figure 1 depicts the perceived benefits of increased strategic nuclear force capability for
each of the models. The secure second-strike model implies that decisionmakers would perceive
rapidly rising benefits to even modest enhancements to China’s nuclear forces up until acquir-
ing a survivable second-strike capacity. After this point, however, there would be diminishing

or even negative returns as a more capable force imposed greater political or operational costs

Figure 1. Perceived Benefits of Strategic Nuclear Capabilities by Model
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and siphoned resources away from more usable conventional military programs. The nuclear
shield model sees increasing returns to a larger strategic force beyond what would be technically
survivable until China clearly establishes a strategic force sufficient to deter adversary strategic
or theater nuclear strikes and to give adversaries pause about conventional intervention, after
which decisionmakers might see decreasing benefits. The theater deterrence model, which fo-
cuses on potential limited war using theater or tactical nuclear weapons, also sees limited value
in increased strategic nuclear forces past the point of a secure second strike. The nuclear superi-
ority model sees the largest benefits from additional strategic capabilities coming as China nears
and surpasses the capabilities of the leading nuclear powers, primarily the United States.>* (Tac-
tical capabilities are much more relevant to theater competition with powers such as India.) The
Great Power status model sees the largest benefits coming as China first surpasses the capabili-
ties of the second-tier nuclear states and then, later, as it approaches and surpasses those of the
leading nuclear powers, the United States and Russia.’* However, after China achieves the status
of the leading nuclear power, the Great Power status model sees decreasing returns to additional
strategic forces and perhaps even greater costs. Finally, the bureaucratic politics model implies
roughly constant gains in perceived benefits regardless of the nuclear capabilities of other states.

Figure 2 depicts the marginal benefits perceived by Chinese decisionmakers of increased
theater/tactical nuclear force capability for each of the models. The secure second-strike model
implies some added benefits from theater forces that are survivable against second-tier nuclear
powers such as India. However, beyond this level, the benefits decrease and quickly turn nega-
tive. The nuclear shield model envisions relatively more utility to theater/tactical nuclear forces
created by both providing China response options to potential limited U.S. nuclear strikes and
raising the escalation risks of such strikes. But like the secure second-strike model, the nuclear
shield model envisions decreasing returns beyond a sufficient point. By contrast, the nuclear
superiority and theater deterrence models perceive rising benefits to increased theater and
tactical capabilities at three points: as these forces become survivable, as they surpass those of
the second-tier powers, and finally as they near and surpass those of the leading nuclear pow-
ers. The nuclear superiority and theater deterrence models imply significant military benefits
if China can dominate lower rungs of the nuclear escalation ladder (for the theater deterrence
model) or achieve a clear military advantage at the theater or tactical level. The bureaucratic
politics model implies roughly constant perceived benefits to more capable forces regardless
of how they compare with the forces of other states. Finally, the Great Power status model sug-
gests a curve where benefits would rise rapidly as China’s nuclear capabilities surpassed those

of mid-level powers, with perceived benefits continuing to accrue until China nears, reaches,
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Figure 2. Perceived Benefits of Theater and Tactical Nuclear
Capabilities by Model
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or surpasses the leading nuclear powers. After this point, the Great Power status model sees
China receiving decreasing or negative returns to additional investments in theater or tactical

nuclear capabilities.

Nuclear Force Development Implied by Each Model

In this section, we identify core features of the nuclear forces that would likely emerge from
each model. We identify nine features across three dimensions: force structure, operational prac-
tices, and supporting elements. Force structure refers to size, diversification, strategic/tactical em-
phasis, and capabilities of nuclear forces. Operational practices refer to alert status, launch autho-
rization, and warhead-handling practices. Supporting elements refer to BMD and ISR capabilities
that support the nuclear forces. Together, these three dimensions describe the type of nuclear
forces and strategy that would be most consistent with a model’s assumptions. Like the models

themselves, these dimensions are ideal types, necessarily simplifying the details of nuclear forces
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and strategies that China might adopt. However, they can nonetheless help analysts better under-

stand and anticipate potential future shifts in China’s nuclear force development.

Force Structure

Overall Size. This attribute refers to the overall size of China’s nuclear forces, generally
measured in terms of total warheads that can be delivered against an adversary. In some of the
models, overall force size is a dynamic and subjective measure that will move with other at-
tributes and with Chinese estimates of adversary current and future capabilities. Some models
may value strategic or theater/tactical nuclear forces more highly.

Force Diversification. Force diversification may vary by the number and type of delivery
systems or platforms and by the number and type of military organizations that operate them.
Strategies that view nuclear weapons as having utility for a greater variety of missions are likely
to feature greater platform diversification. Strategies that conceive of a narrower deterrent role
for nuclear weapons are likely to have fewer delivery platforms. Models that emphasize the po-
litical and military value of nuclear weapons and assign them more expansive roles in China’s
overall national and military strategy imply greater service diversification. Similarly, models
that include a large role for bureaucratic actors predict greater service diversification.

Strategic/Theater/Tactical Emphasis. China might place different degrees of emphasis on
strategic, theater, and tactical weapons. This variation would be evident in the number and range
of delivery systems and the design of warheads. Longer range systems suggest an emphasis on
the strategic level, whereas shorter range systems are likely for theater and tactical missions. War-
head designs might vary by yield (low, high, variable), size (large, miniaturized), and configura-
tion (single warhead, MIRV). Some nuclear strategies may be fulfilled with a small number of
relatively simple, high-yield warhead designs, but other strategies may demand a greater number
of more sophisticated lower yield and variable-yield designs. For instance, the theater deterrence
and nuclear superiority models imply a greater array of theater and tactical systems, and the se-
cure second-strike model implies an arsenal constructed primarily of strategic nuclear systems.

Precision-Strike Capabilities. Different models imply different degrees of investment in
delivery vehicles with high accuracy to support nuclear precision-strike missions. For instance,
models that achieve deterrence by threatening to strike adversary cities do not require high lev-
els of accuracy, whereas models that imply a battlefield role for nuclear weapons require more
precise strike capabilities. This attribute is likely interactive with both warhead design and the

level at which the nuclear forces are focused (strategic, theater, tactical).
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Operational Practices

Alert Status. China’s nuclear forces may be placed on different levels of alert depending on
the perceived vulnerability of the nuclear deterrent or the specific system, the perceived need to
execute rapid response nuclear strikes, and the parochial interests of the organizations involved.
In general, strategies that envision nuclear weapons being used in multiple different military
campaigns and those that are more influenced by the military imply higher levels of alert status.

Delegation. China may choose whether to delegate launch authority to its nuclear forces.
This attribute is likely to vary with the alert status and the missions assigned to the force. As with
alert status, strategies that feature higher military requirements and those that reflect greater
military influence imply more delegation.

First Use. Models vary in the implicit willingness to use nuclear weapons first. The secure
second-strike model would likely maintain China’s no-first-use policy; this might also be true
of the nuclear shield model. By contrast, the bureaucratic politics model implies a loosening
of the no-first-use policy to give the military more autonomy in nuclear decisionmaking, and
the nuclear superiority model implies a loosening of the policy to potentially execute disarm-
ing first strikes. The theater deterrence model implies a willingness and capability to at least

threaten first strikes, especially in efforts to intimidate U.S. allies such as Japan.

Supporting Elements
Role for BMD. The competing models imply different roles for BMD capabilities in sup-

porting Chinas overall nuclear strategy. For instance, models such as secure second-strike,
Great Power status, and nuclear superiority all feature some role for BMD capabilities, which
can increase the survivability of Chinas nuclear forces, showcase advanced technological
achievements, empower domestic technological constituencies, and aid first-strike options. By
contrast, the theater deterrence and bureaucratic politics models imply less of a role for BMD
assets. Further, the type and extent of BMD infrastructure may vary by model, with theater de-
terrence implying a larger role for theater BMD assets and the secure second-strike and nuclear
superiority models implying a larger role for national BMD systems.

Strategic ISR Capabilities. ISR capabilities may play an important role in either enhancing
force survivability or executing nuclear strikes against counterforce targets. The importance of
ISR capabilities varies across models but is likely greater in the theater deterrence and nuclear
superiority models and less important in the secure second-strike and Great Power status mod-
els. ISR systems that provide launch detection capability and warning of incoming adversary at-

tacks would have significant value under all models (and would be essential for a secure second
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strike that relied on a launch-on-warning posture), so our discussion of strategic ISR focuses
on capabilities for targeting adversary nuclear command and control systems and theater and
tactical nuclear assets.

The features predicted by each model are summarized in table 3. These features not only
help depict different alternative futures for China’s nuclear forces but can also help analysts
identify which future may be more likely based on current trends. Some attributes may function
as leading indicators for future shifts, given the long time frames involved in the development of

nuclear weapons systems and operations.

Evaluating China’s Current and Future Nuclear Forces

Having described the six competing models and examined the nuclear forces and strate-
gies most likely to emerge from each model, we can now assess China’s current and future nu-
clear force development in terms of the nine core features and use these assessments to evaluate

which of the six competing models best explain China’s nuclear force development.

Coding Decisions for China’s Current and Future Nuclear Force Features

We begin by assessing China’s current nuclear force development for each of the nine core
features. We also estimate, based on current trends depicted in open-source reports, the an-
ticipated trajectory of change for each feature. Finally, based on these trajectories, we present
estimates of how each feature might be coded in 2031. These findings are summarized in table 4.

In the category of force structure, we assess the overall size of China’s nuclear force struc-
ture as currently low to medium. China currently has a nuclear weapons stockpile estimated in
the low 400s, which would place it third among the nine nuclear-weapon states.® Despite this
middling to high ranking, the Chinese stockpile is still significantly smaller than the roughly
1,750 deployed U.S. nuclear weapons and the roughly 1,600 deployed Russian strategic war-
heads.’ China’s overall force size is increasing, and we expect that by 2031 it will be at least
medium. China is adding nuclear units to three of its services, and DOD assesses that its total
nuclear warhead stockpile could number 1,000 by 2031.””

We assess China’s current force diversification as low to medium. Although DOD assesses
that China “has possibly already established a nascent nuclear triad,” most of China’s nuclear
forces still consist of ground-based missiles assigned to the Rocket Force.*® Further, while China
is currently modernizing, expanding, and diversifying these forces, they still largely consist of
a few types of intercontinental and regional ballistic missiles and do not feature a diverse array

of delivery systems distributed across multiple domains like the U.S. and Russian arsenals or
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Table 3. Core Features of Nuclear Forces and Strategies Under

Each Model
Force Secure | Nuclear | Great Theater Bureaucratic | Nuclear
structure second- |shield Power deterrence | politics superiority
strike status (theater
only)
Overall size Low Medium | Medium?/ | Medium Medium Mediumt/
High# High#
Force Medium | Medium |Medium | High High High
diversification
Strategic/ Strategic | Strategic [ Strategic | Theater/ No Preference | Theater/
Theater/ Tactical Tacticalt/
Tactical Strategic¥
emphasis
Precision- Low Low Low High Medium/High | Medium/
strike High
capabilities
Operational |Secure |Nuclear |Great Theater Bureaucratic | Nuclear
practices second- |shield Power deterrence | politics superiority
strike status
Alert status Low/ Low/ Low/ High High High (in a
Medium* | Medium | Medium crisis)
Delegation Low/ Low/ Low/ High High High
Medium* | Medium | Medium
First use No* No* Uncertain | Yes, for Yes?** Yes
some
scenarios
Supporting |[Secure |Nuclear |Great Theater Bureaucratic | Nuclear
elements second- |shield Power deterrence | politics superiority
strike status
Role for BMD | Low Low Low High Low High
Strategic ISR | Medium* | Medium* | Low/ High Low/Medium | High
capabilities Medium

* Secure second-strike and Nuclear shield might have high levels of alert status, delegation, and strategic ISR to enhance

survivability in launch-on-warning postures.

** Likely Yes, but impact on no-first-use policy depends on bureaucratic bargaining.

+ For lead over second-tier nuclear states.

} For parity with United States and Russia.
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Table 4. Coding Decisions for China’s Current and Future Nuclear

Force Features

Force structure Current status Trajectory 2031 predictions
Overall size Low/Medium Increasing Medium
Force diversification | Low/Medium Increasing Medium
Strategic/Theater/ Strategic Some increase in Strategic
Tactical emphasis Theater/Tactical

emphasis
Precision-strike Low/Medium Increasing Medium/High
capabilities
Operational Current status Trajectory 2031 predictions
practices
Alert status Low Increasing Medium
Delegation Low No change Low
First use No Increasing ambiguity [ Ambiguous
Supporting Current status Trajectory 2031 predictions
elements
Role for BMD Low Slightly increasing Low/Medium
Strategic ISR Low Increasing Medium
capabilities

even those of France, Pakistan, or India. However, the development of new delivery systems and
their introduction to multiple military services mean that the diversification of China’s forces is
increasing; we assess that by 2031 it will be medium.

We assess that China’s current force structure emphasis is at the strategic level. According to
one estimate of the 258 warheads assigned to its ground-based nuclear forces, 186 are believed
to be assigned to missiles with intercontinental range. (This number rises to 198 if it includes the
older DF-4 and DF-31 systems, which are sometimes classified as ICBMs given that their ranges
are greater than 5,500 kilometers.) Similarly, all of China’s SSBNs are likely to serve a strategic
role. China has developed additional new theater nuclear systems such as the DF-26 and DF-
21E, and we assess that, given these trends, by 2031 it may increasingly emphasize the theater
and tactical levels alongside the strategic level.

We assess China’s precision-strike capabilities as low to medium. Although China is increas-
ing the accuracy of its missile forces across the board, DOD assesses that the newly deployed

DEF-26 “is the PRC’s first nuclear-capable missile system that can conduct precision strikes.”*
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China’s older systems, especially its ICBM force, do not yet have the accuracy needed for pre-
cision strikes. As China introduces increasingly accurate systems, we predict that its nuclear
precision-strike capabilities will increase and that by 2031 it may be medium to high, especially
at the theater level.

In the category of operational practices, we assess China’s nuclear forces as currently main-
taining low alert status. As discussed earlier, there have been indications that China may be
placing a portion of its ground-based nuclear forces on a higher alert status.® However, as DOD
notes, “the PRC almost certainly keeps the majority of its nuclear force on a peacetime status—
with separated launchers, missiles, and warheads,” indicating that, on the whole, China’s nuclear
forces remain at a low level of alert.’" The alert status of China’s SSBNs is difficult to evalu-
ate, though there is no open-source evidence clearly indicating that they patrol with warheads
mated to delivery vehicles. Based on this limited information, we assess that China’s alert status
may be increasing and that by 2031 it may be medium.

We assess that China currently has tight central control over nuclear forces and low levels
of delegation. The available evidence indicates that authority to use nuclear weapons rests with
the Politburo Standing Committee and the Central Military Commission, although Xi Jinping’s
strengthened role in both organizations suggests he would be the individual with the most in-
fluence over nuclear decisions.®* We find no evidence of changes in delegation and assess that in
2031 it will continue to be low.

We also assess that China largely continues its no-first-use policy despite increasing am-
biguity about the conditions under which that policy applies. As DOD notes, “There is some
ambiguity about conditions where Beijing’s no-first-use policy would no longer apply; there
has also been no indication that national leaders are willing to publicly attach such additions,
nuances, or caveats.”® Although we do not predict a wholesale change in China’s no-first-use
policy, we do anticipate continued or increased ambiguity for it in the future. If China adopted
a launch-on-warning posture, it would likely define an adversary inbound attack with nuclear
missiles as a “first use” even if the missiles had not yet struck.

In the category of supporting elements, we assess a small role for BMD capabilities in
China’s current nuclear strategy. Some of the PLA’ surface-to-air missile systems may provide
limited capability against tactical ballistic missiles, but China has yet to develop or deploy a
dedicated BMD infrastructure, and Chinese discussions of nuclear strategy rarely feature dis-
cussions of its own prospective BMD assets.** These capabilities will increase modestly, and we

assess that by 2031, they will be at a low to medium level.
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We also assess a low status for strategic ISR capabilities. China is investing in strategic ISR
systems and has deployed several assets that would provide these capabilities, including large
phased-array radars, over-the-horizon radars, and at least one early-warning satellite.®> How-
ever, China would need a more robust set of space- and ground-based assets to have meaning-
ful early-warning and targeting capabilities (especially assets that provide the ability to locate
adversary nuclear forces for counterforce strikes). We assess that, given ongoing investments,

China may field medium-level strategic ISR capabilities by 2031.

Adjudicating Between Models Based on Nuclear Force Features

Based on these coding decisions, we then compare China’s current nuclear force structure
and strategy with the predictions generated by each of the six models. This process allows us
to assess, based on these features, which of the models might best explain China’s nuclear force
development to date. These results are presented in table 5. Indicators providing strong evidence
for a model are green, those providing moderate evidence are yellow, and those providing no or
contradictory evidence are red. There are five potential values from low to high given possible
low/medium and medium/high codings; values within one step of the prediction are green; val-
ues two steps away are yellow; values three or more steps away are red. (In evaluating the force
structure features, we divided the nuclear superiority model into two categories: a theater cat-
egory reflecting local nuclear superiority in a regional conflict and a strategic category reflecting
nuclear superiority over the United States and Russia.)

The results indicate strongest support for the secure second-strike, nuclear shield, and
Great Power status models. For these three models, most of the current features of China’s nu-
clear force development match those predicted by the model and there are no features that
conflict. By contrast, the theater deterrence and bureaucratic politics models have very little
support, with many of the features of China’s current nuclear force development conflicting
with the values predicted by the model. We have not seen changes in Chinese nuclear policy,
doctrine, or training that would be associated with an emphasis on nuclear warfighting consis-
tent with the theater deterrence model. There is little support for the nuclear superiority model,
either in its theater or strategic variants.

However, to a certain extent, China’s current force development reflects decisions made
in the past. It is not surprising that China’s current nuclear force development reflects the out-
comes predicted by the secure second-strike model; experts agree that this model’s logic has
guided China’s historical approach to nuclear weapons. However, as discussed throughout this

study, many features of China’s nuclear forces are changing, and the country’s nuclear force
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development may look very different in the future. To assess how ongoing trends may affect
China’s nuclear force development, we also developed coding decisions for 2031 based on ex-
pected changes to China’s nuclear force development, presented in column 3 (2031 predictions)
of table 4. Using these forward-looking coding decisions, we reevaluated the six models based
on predicted values of China’s nuclear forces along each of the nine features. The results are
presented in table 6.

The findings here support three tentative conclusions. First, as noted in the codings for
China’s future nuclear force development, China’s nuclear capabilities are improving, and its
forces will increasingly be able to support more ambitious political and military goals. Second,
despite these advances, the secure second-strike, nuclear shield, and Great Power status mod-
els remain the most compelling, even with predicted 2031 nuclear force developments. Third,
however, the consistency of the other models with China’s projected nuclear force development
improves significantly, highlighting the ambiguity in China’s ongoing nuclear force develop-
ment and the challenge in inferring the underlying drivers. Greater emphasis on theater nuclear
forces or the deployment of tactical nuclear weapons would constitute a major shift in China’s
nuclear posture and nuclear policy; analysts should closely monitor potential indicators of de-
velopments in this area. Changes in China’s nuclear policy, operational doctrine, and training
associated with such a shift would constitute strong support for the theater deterrence model.

Another way of exploring the relative explanatory and predictive value of the models is
to apply them to current or future puzzles in China’s nuclear force development. For instance,
several experts have hotly debated the purpose of China’s decision to construct nearly 300 new
ICBM silos, given their high vulnerability.® The secure second-strike model would interpret
the new silo construction as an attempt to increase the survivability of China’s nuclear deter-
rent and would predict that the silo-based missiles will adopt a launch-on-warning posture
to reduce their vulnerability. If the missiles based in these silos are MIRV-capable, they have
the additional benefit of reducing the number of missile crews, thereby also reducing mate-
rial and operational costs. The nuclear shield model would understand the silos as a highly
visible indicator of China’s nuclear forces meant to deter potential U.S. actions at the strategic
nuclear, theater nuclear, or conventional level. The Great Power status model would understand
the silos as a marker of achievement, one that can clearly differentiate China from second-tier
nuclear powers. The bureaucratic politics model might explain the silos as a demonstration of
the greater power of the Rocket Force’s nuclear constituency over those of the Chinese navy and
air force.”” The nuclear superiority model would view the silos as a first step toward nuclear par-

ity under the assumption that the size of the nuclear arsenal matters more than its operational
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capabilities. The theater deterrence model, given its emphasis on the theater and tactical levels,
would not provide a clear explanation for the silos.

Similarly, the models would offer different explanations for possible Chinese interest in
developing and deploying new low-yield warheads, as discussed in the Office of the Secretary
of Defense’s 2021 report on China’s military power.* This development would strongly support
the theater deterrence model, which would interpret development and deployment of low-yield
warheads as intended to deter potential U.S. use of tactical or theater nuclear weapons or to
create more credible nuclear options to prevent Japanese intervention in a conflict. The nuclear
shield model might understand new low-yield warheads as an attempt to deter possible U.S.
theater nuclear strikes by giving China options to respond at different rungs of the escalation
ladder. The bureaucratic politics model might understand new low-yield warheads as an at-
tempt by the military, particularly the navy and air force, to gain more resources and autonomy
within the nuclear domain. The Great Power status model would explain new warheads as a
marker of technological achievement, one that differentiates China from second-tier nuclear
powers. The secure second-strike and nuclear superiority models, given their emphasis on the
strategic level, would not provide clear explanations for new low-yield nuclear warheads.

The features of possible nuclear forces and strategies constructed here help us depict
and analyze China’s nuclear force development. However, these core features may be insuf-
ficient on their own to forecast China’s nuclear future. Many features are likely to be hidden
and difficult to observe. Other features will take time to be developed and fielded and may
not be visible until it is too late for U.S. policy to react. To identify the most probable future
trajectory more accurately and quickly for China’s nuclear forces, analysts must be able to use
indicators across multiple dimensions that are observable, mutually exclusive, and leading. In
the next section, we introduce additional observable indicators that can serve as indirect and
leading evidence of China’s nuclear force development and that may shed additional light on

the drivers of China’s nuclear force development.

Additional Observable Indicators for Evaluating Models

In this section, we identify observable indicators to provide additional insight into how
well each model explains China’s approach to nuclear force development. Many of the attributes
of nuclear forces and strategy discussed in the previous section may be hidden or ambiguous,
and therefore less helpful for evaluating the utility of the models. For example, the degree of
launch authorization delegated to military operators is likely to vary significantly across the

models, but is difficult to determine, especially from open-source analysis. In addition, some
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of the force and strategy attributes may not vary sufficiently across models. A larger force size
might be driven by a desire to either increase the survivability of the nuclear deterrent or by
a desire to achieve strategic parity or overmatch. Additional observable indicators can help
distinguish between these contrasting motives and expand and diversify our evidence base,
strengthening the validity of our conclusions.

We identify several observable indicators that can help adjudicate between competing
models and identify the actual underlying drivers. For example, a nuclear force largely influ-
enced by Great Power status considerations would likely feature greater levels of transparency
to acquire the domestic and international political benefits of becoming a nuclear Great Power.
The Great Power status model, therefore, implies that Chinese media and leaders would high-
light China’s nuclear technological achievements, its status as an actual or near peer to Russia
and the United States, and its leadership in the nuclear domain. By contrast, a nuclear force
largely influenced by secure second-strike considerations would likely feature significantly
greater opacity, to obscure the numbers, types, locations, and alert status of China’s nuclear
weapons. Some of the features of nuclear forces and strategy discussed in the previous section

may also function as direct indicators.

Observable Indicators

Here, we identify 13 additional observable indicators, which we have grouped into five
clusters: sensitivity to U.S. policy, nuclear infrastructure, doctrine and signaling, policymaking
and process, and supporting elements. These indicators, and their expected values under each
model, are listed in table 7. We begin with a general overview of each of the dimensions and

their indicators.

Sensitivity to U.S. Policy

Sensitivity to U.S. Strategic Intentions. China’s nuclear strategy might respond to changes
in perceived U.S. strategic intentions toward China and to the overall state of the U.S.-China
bilateral relationship. Perceived U.S. efforts to contain China or to overthrow CCP rule would
exacerbate Chinese general suspicions, but the intensity of U.S.-China strategic competition
and expectations about the likelihood of conflict would have a more direct impact on China’s
nuclear force development. Models that ascribe high strategic or military utility to China’s nu-
clear weapons imply greater sensitivity to perceived changes in U.S. strategic intentions. For
example, the secure second-strike, nuclear shield, theater deterrence, and nuclear superiority

models suggest high responsiveness to changes in perceived U.S. strategic intentions, given that
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the logic of these models focuses on responding to threats to Chinese interests. If Chinese lead-
ers believe that the bilateral relationship is poor and deteriorating and that conflict is becoming
more likely, these models predict greater investment in China’s nuclear forces. Conversely, these
same models predict less investment if Chinese analysts perceive the state of the relationship
positively and the likelihood of conflict as low. By contrast, relatively nonstrategic models such
as the bureaucratic politics model predict less sensitivity to perceptions of U.S. strategic inten-
tions and the state of the bilateral relationship. In these models, although domestic actors may
seek to use the bilateral relationship and claims about U.S. threats to pursue their narrower
bureaucratic goals, the drivers of China’s nuclear force development are primarily internal. The
Great Power status model implies that heightened U.S.-China competition would produce in-
creased investment in nuclear forces to garner prestige and that China would be less satisfied
with an inferior nuclear position vis-a-vis the United States.

Sensitivity to U.S. Nuclear Policy. U.S. nuclear forces and policy might drive Chinese nu-
clear strategy. A larger, more advanced force and a more expansive doctrine would encour-
age similar nuclear choices by China. Some models imply a greater responsiveness to differ-
ent aspects of U.S. nuclear policy. For instance, the secure second-strike and nuclear shield
models imply that China’s nuclear forces would be highly responsive to U.S. nuclear policies
if China perceived those policies as seeking a first-strike capability that would undermine the
survivability of China’s nuclear deterrent. However, the secure second-strike model implies that
once China became confident in its ability to maintain a survivable second-strike capability,
its nuclear policies should be less responsive to changes in U.S. nuclear policy. By contrast, the
Great Power status and nuclear superiority models both suggest a Chinese nuclear policy that
is highly responsive to U.S. nuclear policy at all levels, either to indicate that China is keeping
pace with the world’s leading nuclear powers or to maintain the operational ability to execute a
nuclear first strike. The nuclear shield and theater deterrence models imply high sensitivity to
possible U.S. limited theater nuclear use.

Sensitivity to U.S. BMD Policy. China’s nuclear strategy might also respond to U.S. BMD
policy, with different models implying different levels of sensitivity. A more advanced, expan-
sive, and integrated U.S. BMD architecture would encourage China to invest more in its nuclear
forces, though the strength of this relationship would vary depending on the actors driving
China’s nuclear strategy and the goals of those actors. However, the strength of this relationship
would vary across models. Further, different models imply sensitivity to different kinds of U.S.

BMD systems, with the secure second-strike, nuclear shield, and nuclear superiority models
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implying a greater sensitivity to national BMD and the theater deterrence model implying a

greater sensitivity to theater BMD.

Nuclear Infrastructure

Intensity of Investment. The models predict different intensities in Chinese investments in
nuclear forces. Low levels of intensity, which are likely true of the secure second-strike model,
might feature the slower introduction of new systems, the extension of system service times,
and the presence of life cycle extension programs. By contrast, models such as Great Power sta-
tus, nuclear superiority, and bureaucratic politics imply a relatively higher level of intensity, to
maintain China’s status as a nuclear Great Power, to secure nuclear overmatch against nuclear
competitors, or to satisfy the budgetary demands of the military services. The nuclear shield
and theater deterrence models imply moderate levels of intensity, focused on either developing
stronger deterrence effects or incorporating recent technological advancements. Intensity can
be measured relative to the investment being made in conventional forces.

Warhead-Handling Infrastructure. Warhead-handling infrastructure might be highly cen-
tralized in specialized units at relatively high levels of command authority (for example, at the
missile base level or higher) or distributed across all nuclear-armed units at low levels of com-
mand authority (for example, at the brigade level or lower). Under some models, such as the
secure second-strike, nuclear shield, and Great Power status models, warhead handling would
likely be highly centralized and controlled. Other models, such as theater deterrence and nu-
clear superiority, imply much more decentralized and looser systems of warhead handling to
accommodate the higher readiness requirements of the force. A shift to a launch-on-warning

doctrine would require decentralized warhead handling for units operating under that status.

Doctrine and Signaling

Force Transparency. Models imply differing degrees of transparency about the size, compo-
sition, and configuration of China’s deployed nuclear forces as well as its planned future nuclear
force structure. The secure second-strike model, for instance, implies relatively low levels of
transparency to enhance the survivability of the limited deterrent. By contrast, the theater de-
terrence model implies a higher level of transparency;, at least about theater and tactical nuclear
systems and China’s willingness to use them to deter nuclear use by the adversary. Similarly, the
nuclear shield, Great Power status, and nuclear superiority models imply higher levels of force

transparency to bolster China’s prestige or deter nuclear competitors.
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Doctrinal Transparency. China might also practice differing levels of doctrinal transparen-
cy, offering varying degrees of information about the operational practices of its nuclear forces,

the missions to which they are assigned, and the conditions under which they might be used.

Policymaking and Process

Bureaucratic Posturing. Different models suggest different degrees of competitive postur-
ing by military services and other actors within China’s defense bureaucracy. In particular, the
bureaucratic politics model implies the highest levels of bureaucratic posturing from military
services and defense industry organizations competing for greater resources, autonomy, and
prestige. By contrast, the secure second-strike, nuclear shield, and Great Power status models
imply relatively more political control over China’s nuclear behavior and relatively less bureau-
cratic posturing.

Leadership Involvement. China’s civilian leadership is more likely to be involved in and
associated with the nuclear forces under certain models. For instance, under the secure sec-
ond-strike model, which implies the continuation of a relatively limited nuclear strategy, senior
leaders would not adopt a dramatically different approach to nuclear weapons. Similarly, the
bureaucratic politics model suggests a relatively low level of leadership involvement because the
core logic of this model implies that changes in China’s nuclear forces would be largely driven by
competition between the nuclear constituencies and negotiation between these constituencies
and senior CCP and military leadership. By contrast, models that imply a greater shift in China’s
nuclear strategy, such as the nuclear superiority model, suggest a greater role for party leaders in
revising the principles underlying the country’s nuclear strategy. The Great Power status model
also predicts a higher degree of association between China’s leadership and nuclear weapons,
with leaders attempting to burnish their individual reputation through affiliation with a nuclear
force contributing to China’s prestige.

Nuclear Narratives. The models make diftferent predictions about how Chinese sources
will discuss the country’s nuclear forces and the types of narratives that they will employ.
For instance, the secure second-strike model suggests nuclear narratives highlighting China’s
need to safeguard the survivability of its nuclear deterrent against powerful external threats.
By contrast, the Great Power status model implies narratives highlighting China’s nuclear
achievements and the ways China’s nuclear forces reflect positively on the country’s status and
reputation. The nuclear shield model suggests nuclear narratives focused on the legitimacy of
using enhanced Chinese nuclear capabilities to deter potential U.S. nuclear threats, nuclear

use, and conventional intervention. Conversely, the theater deterrence model implies discus-

37



China Strategic Perspectives, No. 18

38

sions of the possibility of a limited nuclear conflict and what China must do to be prepared
(or, alternatively, the disappearance of the current Chinese narrative that nuclear use cannot
be controlled and limited nuclear war is impossible). Relevant sources for identifying these
narratives include statements and speeches by senior CCP and military leaders, materials pro-
duced by the PLA and its affiliated strategists, and public-facing media such as PLA Daily or
People’s Daily.

Supporting Elements

Nuclear Industry. Different models imply different requirements for the nuclear indus-
try that supports China’s nuclear forces. This includes research and design institutes, weapons
production facilities, warhead and missile testing sites, and fissile material production centers.
Models such as Great Power status and nuclear superiority, which imply a larger nuclear force,
also imply a larger nuclear industry.

Nuclear Testing. The facilities and associated activities that support nuclear warhead test-
ing are core components of China’s nuclear industry. Nuclear testing may be an important lead-
ing indicator of the types of nuclear forces China will deploy in the future. For instance, China
has already developed several high-yield warhead designs, which should support the kinds of
missions demanded under a secure second-strike model. However, China has not developed
the kind of low- or variable-yield warheads that would likely be demanded under the theater
deterrence or nuclear superiority models. Therefore, a resumption of nuclear testing indicating
attempts to develop and field new warhead designs would be strong evidence supporting the
more expansionary and assertive models.

Nuclear Professional Military Education. An additional leading indicator of the size and
composition of the nuclear force may be the size and composition of nuclear professional mili-
tary education (PME) positions in Rocket Force and PLA educational institutions. A growth in
nuclear PME positions might indicate future growth in the force, with new personnel recruit-
ments necessary to operate additional future weapons systems. A significant increase in nuclear
PME positions is more likely under the Great Power status and nuclear superiority models.
By contrast, the secure second-strike and nuclear shield models imply more modest increases.
Similarly, the curricular emphasis in these cohorts might provide indications about the future
composition of the nuclear forces or their operational practices. For instance, the bureaucratic
politics and nuclear superiority model imply a greater diversity of military service representa-

tion at educational institutions associated with nuclear forces.
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Coding Decisions for Observable Indicators

In the previous section, we constructed 13 observable indicators. In table 7 we identify the

codings expected on each of these indicators for each of the competing models. In this section,

for each indicator, we identify the status of China’s nuclear behavior as well as the change trajec-

tory along that indicator. These decisions are presented in table 8 and summarized in the fol-

lowing paragraphs. The full coding decisions and supporting data are detailed in the appendix.

We assess that China’s nuclear force development is highly responsive to perceived changes

in U.S. national security and military policies. We find it highly responsive to U.S. strategic inten-

tions, U.S. nuclear policy, and U.S. BMD policy. Statements from Chinese government sources,

PLA-affiliated strategists, and academic initiatives consistently show that Chinese observers are

Table 8. Coding Decisions for Observable Indicators

| Current Status | Trajectory

Sensitivity to U.S. Policy
Sensitivity to U.S. strategic intentions High Increasing
Sensitivity to U.S. nuclear policy High No change
Sensitivity to U.S. BMD policy High No change
Structure and Infrastructure
Intensity of investment Medium Increasing
Warhead-handling practices Centralized Uncertain
Doctrine and Signaling
Force transparency Low No change
Doctrinal transparency Medium No change
Policymaking and Process
Bureaucratic posturing Low No change
Leadership involvement Low/Medium No change
Nuclear narratives Threat, Survival; Increasingly

Achievement- emphasizing status

Accomplishment-

Status
Supporting Elements
Nuclear industry Moderate Increasing
Nuclear testing Low No change
Nuclear PME Low Possibly increasing
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highly concerned about U.S. strategic intentions, that they believe the bilateral relationship to
be poor and deteriorating, and that the risk of conflict is rising. Authoritative Chinese sources
consistently cite the combination of new U.S. nuclear and BMD developments as a potential
threat to China’s nuclear deterrent. We assess that there is no change in these two indicators and
that they will continue to remain high in the future.

In the category of force structure and infrastructure, we assess that China has medium
investment in nuclear forces and maintains centralized warhead-handling practices. As detailed
in the appendix, despite China’s ongoing modernization and expansion of its nuclear forces,
the country has still invested considerably more resources in its conventional forces. Personnel
associated with conventional units and missions appear more likely to be promoted than their
nuclear-oriented counterparts, and China continues to expand its conventional forces at a much
faster rate than its nuclear ones. Further, authoritative Chinese sources regularly highlight the
supposed limitations and disadvantages of nuclear weapons in comparison with conventional
ones. We assess that China will invest more in its nuclear forces going forward.

We assess that China maintains centralized political control over its nuclear warheads
but that some warheads may be stored locally to support periodic nuclear alerts. It is unclear
whether China will maintain its tradition of centralized warhead storage or whether it will in-
creasingly opt for a distributed approach to support higher levels of alert across the force and a
possible launch-on-warning posture.

In the category of doctrine and signaling, we assess China as practicing low force transpar-
ency and medium doctrinal transparency. We assess China as having very low force transpar-
ency. China has historically published very little information about the size and composition
of its nuclear forces.®” We find no evidence that this low level of force transparency will change
in the future. In contrast to China’s very low force transparency in the nuclear realm, we as-
sess China’s doctrinal transparency as medium. China regularly specifies the overall purpose
and components of its nuclear strategy and doctrine, describing it as consisting of self-defense,
limited development, counterattack, and avoidance of arms races. Not only are these principles
repeated in official documents such as defense white papers, they are also consistently repeated
in internal PLA materials and even materials classified as Top Secret within China, suggesting
that the information in public documents largely reflects China’s actual policies.”” We find no
evidence that China’s level of doctrinal transparency is shifting, though analysts should monitor
for evidence that China’s operational planning and practices are diverging from its declaratory

nuclear doctrine.
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In the category of policymaking and process, we find evidence of low bureaucratic postur-
ing, low to medium leadership involvement, and nuclear narratives emphasizing threats to the
survival of China’s nuclear deterrent. There are some indications that Chinese strategists view
nuclear weapons as useful for deterring nuclear threats, nuclear use, and conventional interven-
tion.”! Our review of secondary sources and of PLA-affiliated reports and publications does not
reveal significant evidence of the PLA services emphasizing existing nuclear missions or lobby-
ing for new ones. However, the diversification of China’s nuclear forces through the addition of
viable sea and air legs suggests at least some service-level interest in nuclear capabilities. As the
PLA creates and empowers new nuclear communities, it is possible that the military services
may push for expanded nuclear missions in ways that increase bureaucratic posturing in the
future. We would expect the PLA Air Force and PLA Navy to resist efforts at joint planning and
operations that put them under Rocket Force control, instead advocating for service control as
a national asset or a new joint structure where they are represented at senior levels. As discussed
elsewhere in this report, if anything we find an emphasis on conventional capabilities, given the
perceived limitations of nuclear ones.”

There is little evidence of an increased interest by senior CCP officials in nuclear or missile
matters, but there is evidence that senior party officials, including Xi Jinping, have a different
view of nuclear weapons and strategy than in the past and that this view is beginning to be re-
flected in authoritative party and military documents. Xi, for instance, has issued public calls
for the PLA to “accelerate the creation of high-level strategic deterrence,” suggesting greater
attention to strategic nuclear issues.”” Traditionally, Chinese leaders have reportedly attributed
limited political and military utility to nuclear weapons, viewing them as useful only for deter-
ring nuclear strikes, preventing nuclear blackmail, and launching nuclear counterattacks.” But
recent statements suggest other roles or purposes for nuclear weapons beyond simply deterring
nuclear strikes against China.”” We find no strong evidence that the Chinese leadership will
increase its involvement in nuclear matters, although, as discussed below, an increasing associa-
tion between nuclear weapons and international status may encourage Chinese leaders to speak
more publicly about nuclear weapons issues.

A review of authoritative sources, including official government documents, PLA curricu-
lar materials, official military reporting, and research published by PLA-affiliated strategists,
provides strong evidence of threat-survival and achievement-accomplishment-status nuclear
narratives. Chinese sources consistently highlight the threats to the survivability of China’s nu-
clear deterrent.”® There is also growing discussion by Chinese strategists of a need to develop a

strategic nuclear force that is not only survivable from a military-technical standpoint but so
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clearly survivable that the United States would not even attempt a disarming first strike or dam-
age-limitation strategy against China.”” We also find evidence of a greater association between,
on the one hand, China’s nuclear and strategic missile forces and programs and, on the other,
its status as a Great Power and nation of great achievement. Senior military and CCP officials
increasingly mention China’s nuclear forces and the Rocket Force as markers of the country’s
Great Power status. Since the establishment of the Rocket Force in 2016 as the successor organi-
zation to the Second Artillery Corps, official references to the missile forces consistently include
the following refrain: “The Rocket Force is the core force of our country’s strategic deterrent,
the strategic support for our country’s great power status, and an important cornerstone for
safeguarding national security” [JK i %42 3 [ i U ER (1A% 0o 77 5, e RO L 3 57 ) oG
W S7 43 A2 4E [ 58 22 4= 0] B B L 47].78 This stance is also reflected in PLA curricular materi-
als. For instance, the most recent edition of Science of Military Strategy, published by the PLA
National Defense University, explains, “We will strive to build a lean and effective strategic
nuclear force commensurate with China’s international status and commensurate with national
security and development interests.””” We expect narratives of power and status to become more
prominent in the future. There is some evidence that Chinese strategists might increasingly
view nuclear weapons as capable of not only deterring strategic nuclear attacks but also control-
ling escalation, deterring theater limited nuclear strikes, and deterring conventional military
operations, though the evidence remains indirect and uncertain.*

Finally, in the category of supporting elements, we assess China as having a moderate nu-
clear industry, low nuclear testing, and low levels of nuclear PME. We assess China as currently
having a limited military nuclear industry, though it will likely expand through construction
of new facilities or refurbishment of old ones. China ceased production of fissile material for
military purposes in the late 1980s and currently has relatively limited fissile material stockpiles,
below those of Russia, the United States, the United Kingdom, France, and even Japan. Recent
reports indicate that China is expanding its civilian nuclear industry, and the country is also
investing more in its missile production facilities.

We find little open-source evidence that China has resumed testing related to development
of nuclear weapons, though more detailed data may be available at higher classification levels.
The strongest evidence comes from U.S. State Department reports on adherence to and com-
pliance with arms control, nonproliferation, and disarmament agreements and commitments.
However, despite the concerns about possible Chinese activities, these tentative statements stand
in stark contrast to the more definitive language used to describe accusations of Russia’s violation

of the zero-yield testing moratorium.*' Indeed, in the wake of the 2018 Nuclear Posture Review
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and suggestions by some Chinese commentators that China should perhaps revise its nuclear
policies, several Chinese experts repudiated calls for China to consider new low-yield nuclear
weapons and adopt nuclear warfighting.®> Analysts should nonetheless continue to monitor evi-
dence of possible Chinese interest in and activities aimed toward resumed testing and new war-
head designs.

We assess that there are currently few students and faculty in nuclear-related programs
at Rocket Force educational institutions, suggesting relatively low future growth levels for the
nuclear forces. Overall admissions at the Rocket Force University of Engineering have doubled
over the past decade.”” However, admissions for nuclear-related areas of study have grown mod-
estly, suggesting that future missile force growth might emphasize conventional units rather

than nuclear ones.

Adjudicating Between Models Based on Observable Indicators

Having coded each of the 13 observable indicators, we can now determine which models
best align with China’s current and projected nuclear behavior.

Given these coding decisions, we assess that the secure second-strike model and nuclear
shield models best align with the observable indicators. We find that the Great Power status
model also aligns closely with the observable indicators. The theater deterrence and nuclear
superiority models have the least support, according to the indicators. In table 9 we illustrate
the degree of support for each model across each indicator. As in tables 5 and 6, cells are coded
green to indicate strong support if the coding decision matches or is within one step of that
predicted by the model, yellow to indicate moderate support if the coding decision is close (two
steps) to that predicted by the model, and red to indicate no support if the coding decision dif-
fers significantly from that predicted by the model.

For the secure second-strike model, nine out of the 13 indicators provide strong sup-
port and four provide moderate support. The nuclear shield model also has strong explanatory
power, with 10 indicators providing strong support, two providing moderate support, and one
providing no support. The Great Power status model performs moderately well at explaining
China’s nuclear force development. For this model, six out of 13 indicators provide strong sup-
port, and another four provide moderate support. These patterns are reinforced by the strong
findings in the nuclear narrative section attesting to the growing importance of status and pres-
tige. Here, as in the adjudication based on nuclear force features, we find less support for the bu-
reaucratic politics, theater deterrence, and nuclear superiority models. The bureaucratic politics

model receives strong support on three indicators and no support on six. The theater deterrence
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model has only two indicators with strong support and five with no support. The theater variant
of the nuclear superiority model has only five indicators with strong support and four with no
support; the strategic variant has four indicators with strong support and three with no support.

These findings largely confirm the adjudication based on current and projected nuclear
force structure and provide further evidence that China’s nuclear force development is driven by
a continued desire to maintain a secure second strike and by a desire to build a nuclear shield;
considerations of status and prestige are also increasingly prominent.

One additional way to evaluate the models is to consider which nuclear force develop-
ments would most strongly confirm or refute each model. We summarize the confirming and
refuting evidence in table 10. For instance, the strongest confirming evidence for the secure sec-
ond-strike model would be rapid and tailored Chinese responses to major U.S. policy changes
that affected the survivability of China’s nuclear deterrent. By contrast, the strongest refutation

of the model might be if major U.S. policy changes or new capabilities that affected China’s

Table 10. Confirming and Refuting Evidence for Each Model

Model

Strongest Confirmation

Strongest Refutation

Secure
second-strike

Rapid and tailored responses to
major U.S. policy changes or new
capabilities that affect survivability
and ability to penetrate U.S. BMD
systems

No responses to major U.S. policy
changes or new capabilities that
affect survivability and ability to
penetrate U.S. BMD systems

Nuclear shield

Explicit discussion of the value of
nuclear weapons in deterring U.S.
conventional intervention and first
use of nuclear weapons

No or minimal responses to

major U.S. policy changes or

new capabilities, including both
strategic and theater nuclear forces

Great Power

Increasing number of deliverable

Defining an upper limit on Chinese

status warheads explicitly compared with nuclear forces comparable to
U.S. and Russian force levels second-tier nuclear powers
Theater Deployment of extensive tactical No tactical nuclear weapons
deterrence nuclear weapons capability and deployments
associated operational practices
Bureaucratic | Development and deployment of Halting unproductive delivery
politics expensive service nuclear capabilities | system development efforts and
that are redundant reallocating resources
Nuclear Large expansion of missile, fissile Unilaterally halting expansion of
superiority material, and warhead production PRC nuclear forces

facilities
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nuclear deterrent were met with no responses. The strongest confirming evidence for the Great
Power status model would likely be an increase by China in the number of deliverable strategic
warheads accompanied by explicit comparisons to U.S. and Russian nuclear force levels. By
contrast, the strongest refutation of the Great Power status model might be China establish-
ing an upper limit on its nuclear forces (through either cooperative arms control measures or
unilateral declarations) comparable to the number of warheads deployed by second-tier nuclear
powers. Analysts can continue to monitor for evidence of these developments to further evalu-

ate the models.

Conclusions and Implications for U.S. Policy

This study makes several contributions to the understanding of China’s nuclear force de-
velopment. First, it develops six competing models for understanding the underlying logic of
China’s nuclear force development. Second, it identifies the features of nuclear forces and strat-
egy most likely to emerge under each model. Third, it develops additional observable indicators
that can help adjudicate between the competing models. Finally, using new open-source data on
China’s nuclear forces and supporting elements, it assesses which models best explain China’s
ongoing nuclear force development.

Our analysis suggests that the secure second-strike, nuclear shield, and Great Power sta-
tus models are most consistent with China’s current and projected nuclear force development.
These findings suggest specific predictions about China’s near-term nuclear force development.
Specifically, they suggest that China is likely to continue to increase the overall size of its nuclear
forces. The logic of nuclear expansion differs between the models, with the secure second-strike
model emphasizing the need for larger nuclear forces to increase their survivability against
possible counterforce strikes and BMD capabilities, nuclear shield emphasizing the need to
deter U.S. nuclear threats and conventional intervention, and Great Power status emphasizing
the desire to win increased status and prestige for China by distinguishing it from second-tier
nuclear states. Each therefore predicts a different ultimate size for Chinese nuclear forces, with
the size predicted by the secure second-strike model at the lower end, that predicted by Great
Power status at the higher end, and that predicted by nuclear shield in the middle. The findings
suggest that the primary drivers of China’s nuclear force development are ensuring survivability,
deterring U.S. military threats and intervention, and bolstering status.

In the long run, Great Power status drivers might encourage China to continue its nuclear
buildup to seek quantitative and qualitative parity with U.S. and Russian nuclear capabilities,

though such a buildup would generate increasing operational costs and risks, might come at
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the expense of conventional capabilities and missions that the Rocket Force and the PLA still
appear to prioritize, and could have costs in terms of China’s desire to project a benevolent and
peaceful image that differs from that of the superpowers. These models also imply that China’s
nuclear force development probably will not emphasize advanced precision-strike capabilities
to satisfy military requirements, though China may incorporate more advanced technologies
into its nuclear force development if they are seen as markers of prestige and achievement.

These three models predict that China is likely to retain a relatively restrained operational
posture featuring moderate levels of alert status, low levels of launch authority delegation, and
maintenance of a no-first-use policy. However, if China chooses to adopt a launch-on-warning
posture to compensate for the limited survivability of its large silo-based ICBM force, this move
may be accompanied by a higher alert status, greater delegation of launch authority, a more dis-
tributed model of nuclear warhead handling, and formal revision of China’s no-first-use policy
to interpret inbound adversary nuclear missiles as a “first use” that justifies a retaliatory launch.
China may also increase the readiness of its nuclear forces if it decides that qualitative and quan-
titative enhancements to its nuclear forces are insufficient to secure their survivability or if it
considers higher alert status or greater delegation hallmarks of a nuclear Great Power.

Finally, these models imply a small role for BMD capabilities and a moderate role for stra-
tegic ISR assets. China is likely to continue investing in BMD systems but is unlikely to deploy
an extensive BMD architecture beyond what would be necessary to demonstrate its technologi-
cal achievements in this area. In contrast, it is likely to develop and deploy more robust ISR stra-
tegic warning capabilities to support a launch-on-warning posture and to distinguish itself as
only the third country ever to obtain a missile early-warning system. (An additional finding of
the analysis is that enhanced strategic warning capabilities are valued in all the models.) These
predictions are summarized in table 11.

In addition to these first-order changes, however, ongoing shifts in China’s nuclear force
development may generate second-order effects, which could encourage additional shifts in
the medium to long term. For instance, although bureaucratic dynamics appear to exhibit
a low to moderate influence on China’s current nuclear force development, the creation and
empowerment of nuclear constituencies within the Chinese military could generate new bu-
reaucratic drivers. As China more fully develops the air and sea legs of its nuclear triad, there
will be new organizations with a vested interest in maintaining and expanding China’s nuclear
forces and missions.

In addition, the introduction of new capabilities will further ease previous technologi-

cal constraints and may promote the development of operational concepts that alter China’s
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Table 11. Predicted Force Developments

Force structure Secure second- Nuclear shield Great Power status
strike

Overall size Low Medium Mediumt/High#

Force diversification | Medium Medium Medium

Strategic/Theater/ Strategic Strategic Strategic

Tactical emphasis

Precision-strike Low Low Low

capabilities

Operational Secure second- Nuclear shield Great Power status

practices strike

Alert status Low/Medium* Low/Medium Low/Medium

Delegation Low/Medium* Low/Medium Low/Medium

First use No* No* Uncertain

Supporting Secure second- Nuclear shield Great Power status

elements strike

Role for BMD Low Low Low

Strategic ISR Medium* Medium* Low/Medium

capabilities

* Secure second-strike and nuclear shield might have high levels of alert status, delegation, and strategic ISR to
enhance survivability in launch-on-warning postures.

+ For lead over second-tier nuclear states.

% For parity with the United States and Russia.

nuclear strategy. For example, the growing diversification of PLA nuclear forces may lead to the
creation of formal institutions and policies for coordinating and deconflicting nuclear planning,
operations, and force structure development across the various services, which could give the
PLA more say in the formulation of nuclear strategy and policy. The introduction of truly dual-
capable systems such as the DF-26 may further blur the lines between conventional and nuclear
forces and promote the bleed-over of more forward-leaning operational concepts from conven-
tional to nuclear units.** If nuclear forces are viewed as more prestigious, service in nuclear units
may be viewed as an avenue to professional success, perhaps further empowering personnel
from nuclear communities.®

Our analysis relies on open sources, which, while valuable, have certain inherent limita-
tions. The framework presented in this report can potentially employ alternative and updated

data sources to validate or revise our findings. U.S. intelligence analysts could replace our open-
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source assessments with classified data and recode the values for China’s current and projected
nuclear force structure and the additional indicators. Beyond validating or revising the specific
conclusions of this study, using this framework with classified data could help illuminate the
promise and pitfalls of open-source analysis of the PLA more generally.

The findings presented here have several important implications for U.S. policy. First, the
United States should anticipate that China will respond to changes in U.S. strategic forces as
necessary to maintain a survivable second strike. If China is likely to respond to advances in
U.S. offensive nuclear capabilities and defensive BMD systems with force development efforts
of its own that negate the anticipated gains, U.S. policymakers should take this response into
account in decisions about U.S. force investments.

Second, China’s efforts to deter U.S. military threats and intervention through a larger
nuclear force will place a greater premium on the local conventional force balance. U.S. policy-
makers will face difficult choices about allocating defense dollars across nuclear and conven-
tional forces.*

Third, beyond considerations of survivability and deterrence, China’s nuclear force devel-
opment is likely to respond to perceived U.S. strategic policy developments because U.S. nuclear
force developments will establish the benchmark for what it means to be a nuclear Great Power.
This effect may cause China to pursue capabilities that, at least qualitatively, match those of the
United States.

Fourth, China will likely remain reluctant to enter into arms control agreements if it views
such agreements as hindering efforts to enhance the survivability and deterrent value of its
nuclear forces or formally locking it into an inferior position.” However, if concerns about
status continue to play an increasing role in Chinese nuclear thinking, future attempts to enlist
Chinese participation in arms control could highlight the distinction that comes from partici-
pating in arms control negotiations with the nuclear superpowers as a near peer rather than as

a second-tier nuclear power.
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Appendix

The appendix is divided into two sections. The first defines each observable indicator used
in our analysis and describes the data sources, the coding levels, and the metrics for evaluat-
ing that indicator. The second presents the specific coding decision reached for each indicator,

along with a detailed explanation and analysis of relevant data.

Data Sources and Coding Rules for Observable Indicators

Here we present the data sources and coding rules for each of the observable indicators
in the framework. First, in table A1, we recreate the table summarizing the predicted values
for each indicator across each of the six models. Next, for each indicator we provide a brief de-
scription, the data sources used to code it, and the specific coding rules used to assign a value
for the indicator. For example, in assessing the degree of leadership involvement, we examined
the number of senior Chinese Communist Party (CCP) leadership visits to nuclear or missile
force units relative to units of other services, the number of Politburo study sessions dedicated
to nuclear or missile topics, and the frequency of media reporting that associates nuclear forces
with the top leader.

Sensitivity to U.S. Strategic Intentions: A measure of the responsiveness of China’s nuclear
policies to shifts in perceived U.S. strategic intentions and the state of the bilateral relationship.

Data sources: Defense white papers, PLA Daily reporting, research published by People’s
Liberation Army (PLA)-affiliated strategists, and Tsinghua University Institute of International
Relations (TUIIR) Database of China—Great Power Relations.

m Low: Chinese statements do not identify U.S. strategic intentions as an important fac-
tor in Chinese nuclear force development. Little to no temporal correlation between per-

ceived shifts in the bilateral relationship and shifts in China’s nuclear force development.

m Medium: Chinese statements identify U.S. strategic intentions as an important factor
in Chinese nuclear force development but not as the only or primary factor. No explicit
connection between specific Chinese nuclear force developments and perceived shifts in
American strategic intentions or the state of the bilateral relationship. A moderate cor-
relation between the timing of perceived shifts in the state of the bilateral relationship
and shifts in China’s nuclear force development. (Decisions on force development would

occur within this window but might not be evident until later.)

m High: Chinese statements identify U.S. strategic intentions as the most important fac-

tor in Chinese nuclear force development. Clear connections between specific Chinese
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nuclear force developments and perceived shifts in American strategic intentions and the
state of the bilateral relationship. A high correlation between the timing of perceived shifts
in the state of the bilateral relationship and shifts in China’s nuclear force development.
Changes may occur within a matter of a year. (Decisions on force development would oc-

cur within this window but might not be evident until later.)

Sensitivity to U.S. Nuclear Policy: A measure of the responsiveness of China’s nuclear
policies to shifts in U.S. nuclear policy, as indicated by both authoritative sources and the timing
of shifts in China’s nuclear force development.

Data sources: Defense white papers, PLA Daily reporting, research published by PLA-affil-

iated and prominent civilian strategists, and secondary sources.

m Low: Chinese statements do not identify U.S. nuclear policy as an important factor in
Chinese nuclear force development. Little to no temporal correlation between perceived

shifts in American nuclear policy and shifts in China’s nuclear force development.

m Medium: Chinese statements identify U.S. nuclear policy as an important factor in
Chinese nuclear force development but not as the only or primary factor. No explicit
connection between specific Chinese nuclear force developments and perceived shifts in
American nuclear policy. A moderate correlation between the timing of perceived shifts
in American nuclear policy and shifts in China’s nuclear force development. Changes may
occur within a matter of a few years. (Decisions on force development would occur within

this window but might not be evident until later.)

m High: Chinese statements identify U.S. nuclear policy as the most important factor in
Chinese nuclear force development. Clear connections between specific Chinese nuclear
force developments and perceived shifts in American nuclear policy. A high correlation
between the timing of perceived shifts in American nuclear policy and shifts in China’s
nuclear force development. Changes may occur within a matter of a year. (Decisions on

force development would occur within this window but might not be evident until later.)

Sensitivity to U.S. BMD Policy: A measure of the responsiveness of China’s nuclear poli-
cies to shifts in U.S. ballistic missile defense (BMD) policy, as indicated by authoritative sources
and the timing of shifts in China’s nuclear force development.

Data sources: Defense white papers, PLA Daily reporting, research published by PLA-affil-

iated and prominent civilian strategists, and secondary sources.

61



China Strategic Perspectives, No. 18

62

m Low: Chinese statements do not identify U.S. BMD policy as an important factor in
Chinese nuclear force development. Little to no temporal correlation between perceived

shifts in American BMD policy and shifts in China’s nuclear force development.

m Medium: Chinese statements identify U.S. BMD policy as an important factor in Chi-
nese nuclear force development but not as the only or primary factor. No explicit con-
nection between specific Chinese nuclear force developments and perceived shifts in
American BMD policy. A moderate correlation between the timing of perceived shifts in
American BMD policy and shifts in China’s nuclear force development. Changes may oc-
cur within a matter of a few years. (Decisions on force development would occur within

this window but might not be evident until later.)

» High: Chinese statements identify U.S. BMD policy as the most important factor in
Chinese nuclear force development. Clear connections between specific Chinese nuclear
force developments and perceived shifts in American BMD policy. A high correlation
between the timing of perceived shifts in American BMD policy and shifts in China’s
nuclear force development. Changes may occur within a matter of a year. (Decisions on

force development would occur within this window but might not be evident until later.)

Intensity of Investment in Nuclear Forces: A measure of the resources dedicated to nuclear

weapons systems and missions, especially relative to nonnuclear weapons and systems.

Data sources: Personnel promotions data in the Rocket Force, relative growth in conven-

tional-versus-nuclear systems, life cycle and service times of nuclear weapons systems, and re-

search published by PLA-affiliated and prominent civilian strategists.

m Low: Personnel affiliated with nuclear systems and missions are promoted less frequent-
ly than those affiliated with conventional systems and missions. Older nuclear systems are
retained well past the introduction of newer systems. Recent growth in the number and
size of conventional units surpasses that of nuclear units. Development times for nuclear
systems are longer and more delayed than those of conventional systems or comparable

nuclear systems of other countries.

m Medium: Personnel affiliated with nuclear systems and missions are promoted at rates
comparable to those affiliated with conventional systems and missions. Older nuclear
systems are phased out at a rate proportional to the introduction of new nuclear systems.
Recent growth in the number and size of nuclear units is roughly equal to that of con-

ventional units.
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m High: Personnel affiliated with nuclear systems and missions are promoted more quick-
ly than those affiliated with conventional systems and missions. Older nuclear systems
are retired quickly following the introduction of newer systems. Recent growth in the
number and size of nuclear units surpasses that of conventional units. Development times
for nuclear systems are shorter than those of conventional systems or comparable nuclear

systems of other countries.

Warhead-Handling Practices: A measure of the degree of centralization in the storage and
handling of nuclear warheads.
Data sources: Research published by PLA-affiliated strategists, PLA Daily articles, and sec-

ondary sources.

m Centralized: Warhead storage is concentrated at only a few sites. Warheads are stored at

base- or brigade-level sites only sporadically, temporarily, or in crises.

m Distributed: Warhead storage is distributed both across various military organizations
and at lower echelons, including at or below the base and brigade levels. Warheads are

typically stored at these lower echelons in peacetime.

Force Transparency: An assessment of the level of detail in descriptions of the weapons
systems and equipment the armed forces use to conduct nuclear missions.
Data sources: Defense white papers; Directory of PRC Military Personalities, and reporting

on PLA parades, tests, and demonstrations.

m Low: No discussion in authoritative sources of the weapons systems and equipment
employed by the armed forces. Low and decreasing publicly available information about
the structure of nuclear and missile forces. Limited and decreasing public information
about the organization of nuclear and missile forces (limited largely to Rocket Force head-

quarters and missile bases).

m Medium: Authoritative sources contain descriptions of the primary weapons systems
and equipment (for example, DF-26 missiles) employed to fulfill national security mis-
sions but do not include a comprehensive listing or table of the primary types and quanti-
ties of these systems. Moderate and consistent publicly available information about the
structure of nuclear and missile forces. Moderate and consistent public information about
the organization of nuclear and missile forces (with information about Rocket Force

headquarters, missile bases, and attached brigades).
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m High: Authoritative sources contain descriptions of the primary weapons systems and
equipment and include a comprehensive listing of the primary types and quantities of
these systems (for example, four brigades armed with DF-26 missiles). Extensive and in-
creasing publicly available information about the structure of nuclear and missile forces.
Extensive and growing public information about the organization of nuclear and missile

forces, including specific information at and below the brigade level.

Doctrinal Transparency: An assessment of the level of detail in descriptions of the ap-
proach, framework, or principles that guide nuclear policy and strategy (for example, deterring
nuclear use, bolstering China’s international status, or enhancing warfighting capabilities).

Data sources: Defense white papers; research published by PLA-affiliated strategists, and

reporting on PLA parades, tests, and demonstrations.
m Low: No discussion of the country’s nuclear doctrine in authoritative sources.

m Medium: Authoritative sources contain discussion of the country’s doctrine or the
principles and approaches that constitute the country’s doctrine but do not specify the

goals of force development or the missions to which nuclear forces are assigned.

m High: Authoritative sources contain discussion that defines and describes the country’s
nuclear doctrine, the goals of its nuclear forces, and the missions to which they are as-

signed.

Bureaucratic Posturing: A measure of interservice rivalry involving nuclear weapons and
missions and efforts by the military services to gain greater autonomy, prestige, and resources
in the nuclear domain.

Data sources: Reporting in PLA Daily and service-specific media outlets (for example, Peo-
ple’s Navy [ NFGEZHR], People’s Army [ NI %], Air Force News [%5 % 4t], and Rocket Force
News [‘K i Fef#]), research published by PLA-affiliated strategists, and secondary sources.

m Low: Services express little interest in or place little value on nuclear weapons systems
and missions. Service-specific media outlets have little information about nuclear weap-

ons and missions and less information than centralized media outlets such as PLA Daily.

m Medium: Services express some interest in or place some value on nuclear weapons
systems and missions, but this interest or value does not exceed that placed on alterna-
tive nonnuclear systems and missions. Service-specific media outlets report on nuclear

weapons issues at a rate comparable to that of centralized media outlets such as PLA Daily.
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m High: Services express strong interest in and place high value on nuclear weapons
systems and missions. Services emphasize the importance of their contributions to PLA
nuclear missions relative to those of other services. Service-specific media outlets more
frequently highlight nuclear weapons issues than centralized media outlets such as PLA
Daily. Statements from senior military leaders within the individual services emphasize

the potential contributions of their service in the nuclear domain.

Leadership Involvement: A measure of the extent to which political leaders, especially Xi
Jinping, as chairman of the Central Military Commission, are involved in the setting of nuclear
policy and strategy.

Data sources: Reporting in China Daily and PLA Daily, leadership visits, Politburo study

sessions, and research by PLA-affiliated and prominent civilian strategists.

m Low: In press and media reports, there is little association between nuclear force de-
velopment and top CCP leaders, especially Xi. Statements by top leaders rarely mention
nuclear weapons. The number of visits by Party leadership to nuclear- and missile-related

institutes is below the number of visits to other, nonnuclear military institutes.

m Medium: In press and media reports, there is some association between nuclear force
development and top CCP leaders, especially Xi, though these associations are sometimes
overshadowed by others. Statements by top leaders occasionally mention nuclear weap-
ons. The number of visits by Party leadership to nuclear- and missile-related institutes is

roughly equal to the number of visits to other, nonnuclear military institutes.

m High: Most references to nuclear force development in press and academic reports
mention the role of the CCP and Xi. Statements by top leaders indicate a strong focus on
nuclear weapons. The number of visits by Party leadership to nuclear- and missile-related

institutes surpasses the number of visits to nonnuclear military institutes.

Nuclear Narratives: A qualitative measure of the ways authoritative Chinese sources dis-
cuss the country’s nuclear forces. The content of the narratives used may be tightly coupled to
the underlying logic of specific models.

Data sources: Reporting in China Daily and PLA Daily and research published by PLA-

affiliated and prominent civilian strategists.
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m Threat, Survival: China’s nuclear forces are under serious threat from external sources
and must be survivable. Frequent references to the capabilities of adversaries in the nu-

clear domain.

m Achievement, Accomplishment, Status: China’s nuclear forces represent a significant
symbol of the country’s Great Power status and a marker of its technological achievement.
Frequent references to China’s technological accomplishments in the nuclear realm and

the country’s prestige.

m Escalation Control: China’s conventional forces are described as under threat from an
adversary (for example, the United States) resorting to limited nuclear use in a conflict (for
example, over Taiwan). Nuclear escalation risks are portrayed as manageable, and Chinese
theater/tactical nuclear capabilities are described as necessary to deter the United States
from attempting limited nuclear use. (Alternatively, the current Chinese narrative that nu-

clear use cannot be controlled and limited nuclear war is impossible may disappear.)

Nuclear Industry: A measure of the extent of the supporting nuclear industry, including

research and design institutes, weapons production facilities, warhead- and missile-testing sites,

and fissile material production centers.

Data sources: Open sources and U.S. Government reports.

m Limited: Little to no expansion in nuclear supporting industry as indicated by employ-

ment, construction or refurbishment of facilities, and funding.

m Moderate: Consistency or moderate growth in the overall size of nuclear industry as
indicated by employment, construction or refurbishment of facilities, and funding. How-
ever, growth does not significantly outpace that of other elements of the nonnuclear de-

fense industry.

m Expansive: Overall indication of expansion in the size of nuclear industry as indicated

by efforts to increase employment, expand and refurbish facilities, and grow funding.

Nuclear Testing: A measure of the frequency and breadth of testing of nuclear warheads,

potentially indicating new warhead designs or new requirements for older designs.

Data sources: Open sources and U.S. Government reports.

m Low: Little to no evidence of interest in or actual resumption of nuclear weapons test-

ing (including actual nuclear tests, cold tests of explosives packages, and simulated tests).
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m Moderate: Limited evidence of resumption of nuclear weapons testing. Limited evi-
dence of interest in possibly testing new designs or ensuring that old designs can accom-

plish certain missions.

m Extensive: Evidence of nuclear weapons testing and authoritative statements indicating
a desire for new warhead designs, particularly low-yield, variable-yield, and miniaturized

designs intended to satisfy new nuclear missions.

Nuclear Professional Military Education: A measure of the faculty and students at nucle-
ar-related programs at Rocket Force and other professional military education (PME) institu-
tions.

Data sources: Educational appointments at the Rocket Force Command Academy, Rocket

Force Engineering University, and Rocket Force NCO School.

m Low: Educational appointments, particularly those in nuclear-related fields, are lower

than in previous years, indicating an expected decline in the future growth of the force.

m Medium: Educational appointments, particularly those in nuclear-related fields, are

constant, indicating future force size will remain roughly constant.

» High: Educational appointments, particularly those in nuclear-related fields, are higher

than in previous years, indicating an expected increase in the future size of the force.
Detailed Coding Decisions for Observable Indicators

Sensitivity to Strategic Intentions: A measure of the responsiveness of China’s nuclear
policies to shifts in perceived U.S. strategic intentions and the state of the bilateral relationship.

We assess that China’s nuclear force development has high sensitivity to perceived U.S.
strategic intentions and the state of the bilateral relationship.

Chinese experts increasingly perceive a serious downturn in the U.S.-China bilateral rela-
tionship.' As early as 2012, 27 percent of Chinese government officials surveyed saw the United
States as an “enemy.”? Since then, relations have significantly worsened, with Chinese officials
accusing the United States of attempting to suppress China and initiating a cold war.> One way
to capture the deteriorating relationship is through the TUIIR Database of China-Great Power
Relations. This initiative, managed by Yan Xuetong, dean of the Tsinghua Institute of Interna-
tional Relations, attempts to quantify the state of relations between China and the world’s other
major powers.* The data since 2000, summarized in figure Al, show that U.S.-China relations

have deteriorated rapidly since mid-2016.
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This backdrop of worsening relations and intensified strategic competition reinforces ex-
isting Chinese concerns about the likelihood of conflict and about U.S. military capabilities, as
discussed in China’s defense white papers.’ Chinese experts have also specifically highlighted
the possibility that advanced conventional weapons could lower the risks of attempting coun-
terforce strikes against Chinas nuclear deterrent, allowing the United States to avoid the po-
litical costs of using nuclear weapons.® The potential deployment to the region of U.S. systems
formerly limited by the Intermediate-Range Nuclear Forces Treaty and the development by
U.S. regional allies and partners of long-range conventional strike options will likely exacerbate
these anxieties.”

Given the ongoing trends in the bilateral relationship and strong Chinese anxieties about

U.S. strategic intentions, we expect this high sensitivity to remain in the future.

Figure A1l. State of U.S.-China Relations, 2000-2023 (TUIIR Database)
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Note: The quality of U.S.-China relations on a scale from -10 to 10, with higher values representing more positive
relations and lower values representing negative relations. Figure y-axis has maximum value of 4 for presentational
purposes.
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Sensitivity to Nuclear Policy: A measure of the responsiveness of China’s nuclear policies
to shifts in U.S. nuclear policy, as indicated by both authoritative sources and the timing of shifts
in China’s nuclear force development.

We assess that China’s nuclear force development is highly sensitive to perceived shifts in
U.S. nuclear policy. Official Chinese government documents, authoritative research produced
by PLA-affiliated strategists, and popular media reporting all consistently highlight concerns
that shifts in U.S. nuclear forces and strategy could jeopardize China’s nuclear deterrent. These
concerns focus on perceived U.S. willingness to resort to nuclear use, American reluctance to
admit mutual vulnerability with China, and the development of new low-yield nuclear capabili-
ties that could lower the threshold for American nuclear use.?

Sensitivity to BMD Policy: A measure of the responsiveness of Chinas nuclear policies
to shifts in U.S. BMD policy, as indicated by authoritative sources and the timing of shifts in
China’s nuclear force development.

We assess China’s nuclear force development as being highly sensitive to U.S. BMD policy.
Official Chinese government documents, authoritative research produced by PLA-affiliated
strategists, and popular media reporting all consistently highlight BMD systems and the po-
tential threat they pose to China’s nuclear deterrent. In addition, shifts in China’s nuclear force
development in recent years appear to be highly correlated with perceived shifts in U.S. BMD
policy. Here, we highlight three sources of evidence.

First, authoritative sources consistently and prominently identify U.S. BMD developments
as a significant threat to China’s nuclear deterrent. China’s latest defense white paper explicitly
highlights American investments in missile defense in arguing that the United States has “pro-
voked and intensified competition among major countries . . . and undermined global strategic
stability”™ The most recent edition of Science of Military Strategy, published by the PLA National

Defense University, argues:

In order to maintain its absolute nuclear superiority, the United States has
been vigorously developing national and theater missile defense systems, and
has begun actual combat deployment, which will break the original fragile and
stable state of mutual deterrence and directly affect the effectiveness of nuclear
deterrence. . . . The major nuclear powers have strengthened the construction
of their nuclear defense system, which has increased the threats and challenges

facing our country."®
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The text goes on to add:

The system penetration capability is an important part of the counterattack
capability of nuclear forces, and a strong system penetration capability is the
most effective strategic deterrence. Especially when the worlds military powers
vigorously strengthen the construction of missile defense systems, enhancing the
system penetration capability of strategic missile forces is an important measure

to ensure the effectiveness of strategic deterrence."'

Analysts affiliated with the PLA and other areas of the defense industry regularly point
to U.S. BMD developments as undermining strategic stability and requiring counteractions to
maintain China’s nuclear deterrent.'” As one prominent Chinese nuclear expert has noted, “for
the foreseeable future, the biggest challenge confronting China’s nuclear deterrent will be U.S.
missile defense systems”"?

Second, the PLA Daily, the official mouthpiece for the Chinese military, has shown a sig-
nificant increase in reporting about BMD capabilities, especially corresponding with the 2016
announcement to deploy a Terminal High-Altitude Area Defense (THAAD) battery in South
Korea, the 2017 announcement of joint U.S.-Japanese tests of new SM-3 Block IIA interceptors,
and the 2017 announcement that Japan would purchase and deploy ground-based Aegis radar
stations and interceptors. As figure A2 shows, these announcements all received significant cov-
erage in Chinese military reporting and were consistently criticized as undermining strategic
stability, threatening China, and eroding regional security.'* This sort of increased media at-
tention on BMD was last seen in the early 2000s, following the American announcement that
it would withdraw from the Anti-Ballistic Missile (ABM) Treaty, though recent reporting has
continued to surpass that of the ABM Treaty era.

Third, the recent timing of shifts in China’s nuclear force development appears highly cor-
related with and aimed at perceived shifts in U.S. BMD policy. In the past decade, as detailed in
this report, China’s nuclear force development has experienced significant changes, including
the introduction of new weapons systems, a growth and reorganization of the force, and the
adoption of new capabilities and operational practices. However, many of these changes were
initiated years, or even decades, earlier. For instance, since Xi became general secretary in 2012,
the Rocket Force has incorporated several new missile systems, such as the DF-31AG, the DF-
41, and the DF-26. The PLA Navy has fielded a fleet of ballistic missile submarines equipped

with next-generation JL-2 submarine-launched ballistic missiles. The PLA has developed and
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Figure A2. “Anti-Missile” [/< 5] Mentions in PLA Daily
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reportedly deployed hypersonic systems. However, the seeds for all these developments were
planted much earlier, with development of the DF-41, DF-31AG, and JL-2 beginning in the
mid-1980s, development of DF-26 beginning in 2003, and work initiated on hypersonic tech-
nologies in the early 2000s. Rather than initiating any of these changes, Xi simply oversaw their
culmination.

Instead, it may be instructive to examine changes to China’s nuclear force development
that occurred in recent years but that were not the result of previously initiated programs and
could have occurred earlier had the necessary political decisions been made. These include the
deployment of multiple independently targetable reentry vehicles on some ICBMs, the possible
initiation of launch-on-warning exercises, and the construction of nearly 300 new silos."

As figure A3 illustrates, for much of China’s recent nuclear force development, there has
been a strong temporal correlation between perceived shifts in U.S. BMD policy and Chinese
responses. The timeline necessarily simplifies many of these shifts and even leaves off certain

important steps, such as the 2017 and 2018 National Defense Authorization Acts, which ex-
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Figure A3. Timeline of China’s Nuclear Force Development
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panded U.S. BMD plans.' But the figure nonetheless helps to highlight how many of the recent
changes in China’s nuclear force development occurred in the context of apparently more ex-
pansive plans for U.S. BMD capabilities.

Intensity of Investment in Nuclear Forces: A measure of the resources being dedicated to
nuclear weapons systems and missions, especially relative to nonnuclear weapons and systems.

We assess investment in the nuclear forces as medium. China is significantly increasing
its investment in its nuclear forces, but this investment remains lower than that of the leading
nuclear powers and lower than China’s investment in conventional missile forces. Reliable data
on the level of investment in China’s nuclear forces are difficult to obtain, and we must therefore
seek out indirect indicators of PLA priorities and investment trends. Here, we present evidence
drawing from authoritative sources for Chinese views of the relative tradeoffs between conven-
tional and nuclear forces, personnel data, weapons deployment patterns, high-level political
statements about the need to develop a strategic deterrent, future nuclear force projections,
U.S. assessments of China’s future nuclear expansion, and growing open-source evidence of an
expanding nuclear force.

Authoritative PLA sources regularly emphasize the value and capabilities of conventional
forces over nuclear ones, indicating potential limits to China’s investment in its nuclear forc-
es.'” These materials regularly emphasize the limits and risks of exclusively relying on nuclear

weapons for deterrence, coercion, or warfighting. These include inherent credibility problems
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due to the nuclear taboo and the risks of nuclear retaliation, greater escalation risks, and rela-
tive lack of precision and flexibility. For example, in a section describing the concept and op-

eration of deterrence, the 2020 edition of Science of Military Strategy notes:

With the development of the times, the limitations of nuclear deterrence are
increasingly exposed, and the role of conventional deterrence is being valued
again. In particular, the development of high-tech conventional weapons has not
only narrowed the gap between combat effectiveness and nuclear weapons, but
also has higher accuracy and greater controllability. Conventional deterrence
is highly controllable and less risky, and generally does not lead to devastating
disasters like nuclear war. It is convenient to achieve political goals and becomes

a credible deterrence method.'®

The volume’s section on the Rocket Force similarly emphasizes the need to develop ad-
vanced conventional weapons to satisfy mission requirements that can’t be met by nuclear

weapons:

With the increasing demand for attacking and strengthening deep-buried
targets, time-sensitive targets, moving targets, and time-and-see targets, active
strategic nuclear missiles are increasingly unable to meet operational needs, and
conventional strategic missiles with rapid global precision strike capabilities will
become an important part of the strategic missile forces of the main military

major powers."

This prioritization of conventional over nuclear capabilities is also reflected in Rocket Force
personnel practices and force development, though these are admittedly lagging indicators of
PLA priorities. Evidence from the promotion paths of Rocket Force officers shows that senior
leaders are significantly more likely to have served at the conventionally oriented Base 61 than
at any other base, including those oriented toward the strategic nuclear mission.” In addition
to these general trends, the highest levels of the Rocket Force are filled with alumni of conven-
tional units, with both the current commander of the Rocket Force (Li Yuchao) and his most
recent predecessor (Zhou Yaning) having served at Base 61.*'

Rocket Force deployment trends also suggest a prioritization of the conventional mission,

though the construction of more than 300 additional silos may change this in the future. Be-
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sides the truly dual-capable DF-26 intermediate-range ballistic missile (IRBM), which was first
deployed in 2016, all Rocket Force missile brigades are believed to be exclusively either conven-
tional or nuclear. By comparing the total number of estimated conventional and nuclear mis-
siles deployed by the missile forces, we may infer the operational priorities of the Rocket Force
and the PLA more generally.”> As illustrated in figure A4, over nearly the past two decades, the
number of both conventional and nuclear missiles deployed has increased, but the number and
rate of conventional deployments have far surpassed those of nuclear deployments. In 2003,
according to data from the U.S. Department of Defense (DOD) and the Federation of Ameri-
can Scientists, China was assessed to have deployed roughly 120 launchers for conventional
systems and 60 launchers for nuclear ones.” In 2022, the last year for which data are available,
China was estimated to have deployed 722 conventional launchers and 378 nuclear ones. If
anything, this approach likely undercounts the growth in conventional missiles; many conven-
tional systems have reload capabilities and therefore have more than one missile deployed per
launcher, whereas nuclear systems are generally believed to only have a single missile assigned
per launcher. Though the number of conventional launchers and missiles continues to outpace

that of nuclear ones, the recent significant increase in ICBM launchers has narrowed the gap.

Figure A4. Nuclear and Conventional Missile Deployments
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This prioritization of conventional forces can also be seen in the deployment of DF-21 me-
dium-range ballistic missile (MRBM) variants. Deployment of nuclear-armed DF-21 MRBMs
increased slowly from their introduction in 1991 until the early 2010s, when it plateaued at
about 80 launchers. Since then, the estimated number of nuclear DF-21s deployed has fallen
somewhat, while the number of conventional DF-21s has increased significantly, rising from
roughly 30 in 2016 to more than 200 in 2022.** A similar emphasis on the conventional domain
can also be seen in the deployment of dual-capable DF-26 IRBMs.* Despite their technical ca-
pacity for carrying either nuclear or conventional warheads, most of these systems are deployed
with a conventional payload, according to public reports. One expert observes, “The majority
of the [100] dual-capable DF-26s serve a conventional mission, including an anti-ship variant,
and are probably not assigned nuclear warheads. But a small number of launchers, perhaps 20,
might serve a regional nuclear role alongside the DF-21.* In addition, the Rocket Force has
been somewhat slow to retire older nuclear systems, such as the DF-3A, DF-4, and DF-31, sug-
gesting longer system service lives.?’

Despite the PLA historical emphasis on conventional capabilities, especially in the Rocket
Force, China is investing significantly more in its nuclear capabilities than before, as indicated
by several sources. First, senior leaders have called on the PLA to enhance the country’s nuclear
forces. Since the establishment of the Rocket Force, Xi has called on it to “improve strategic ca-
pabilities” [$2Ff% #% §E 77].% In remarks delivered as part of the 20™ National Congress of the
Communist Party of China, Xi called on the PLA to “build a powerful strategic deterrent force
system” [F] 18 558 K WS 2 B /) & 44 5:].° Other members of the Central Military Commis-
sion have called for “creating a high-level strategic deterrence and joint combat system.”* U.S.
analysts have highlighted how the 2020 edition of Science of Military Strategy removed previous
references to limits on the country’s nuclear force development.*

Second, China is likely to expand the size of its nuclear force, as indicated by unclassified
U.S. Government estimates. The 2022 DOD report on the Chinese military notes, “Beijing prob-
ably accelerated its nuclear expansion, and DOD estimates this stockpile has now surpassed 400
operational nuclear warheads. By 2030, DOD estimates that the PRC will have about 1,000
operational nuclear warheads, most of which will be fielded on systems capable of ranging the
continental United States.”* As an indication that the recent expansion of China’s nuclear forces
is unprecedented: in the last 7 years China’s nuclear warhead stockpile has grown by as much as
it did in the country’s first 50 years as a nuclear power.”

Third, these estimates of the future growth of Chinas nuclear forces are further substanti-

ated by a clear expansion of nuclear-capable delivery vehicles and their associated infrastructure.
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As discussed throughout this report, China is developing a robust nuclear triad, including sea
and air legs. Commercial satellite imagery reveals the construction of more than 300 missile silos
at three sites in the Chinese heartland.

Together, these developments indicate a significant increase in investment compared with
China’s past practice. However, given that PLA strategists still express reservations about the
value of nuclear weapons relative to conventional ones and that China’s nuclear forces still lag
well behind that of the leading nuclear powers, we do not yet assess the investment as high.

Warhead-Handling Practices: A measure of the degree of centralization in the storage and
handling of nuclear warheads.

We assess that China maintains centralized political control over its nuclear warheads
but that some warheads may be stored locally to support periodic nuclear alerts. It is unclear
whether China will maintain its tradition of centralized warhead storage or whether it will in-
creasingly opt for a distributed approach to support higher levels of alert across the force and
a possible launch-on-warning posture. We have coded this indicator as centralized because of
continued strong political control and lack of direct evidence about the extent of decentralized
warhead storage.

Open sources indicate that China has maintained its practice of centralized political con-
trol over warhead-handling practices. China has maintained strict political control over its
nuclear warhead arsenal, with warheads largely stored in a centralized location, unmated and
away from delivery systems.* Historically, Chinese practices have largely prioritized avoiding
unauthorized use or accidents over the ability to respond quickly. Although the available evi-
dence suggests that the core features of this centralized framework remain in place, there are
some hints of recent shifts in the ways China handles its nuclear warheads.

First, China periodically places a portion of its land-based nuclear forces at higher levels of

alert. The most recent DOD report on the Chinese military assesses that:

Although the PRC almost certainly keeps most of its nuclear force on a peacetime
status—with separated launchers, missiles, and warheads—nuclear and
conventional [Rocket Force] brigades conduct ‘combat readiness duty” and
“high alert duty” These apparently include assigning a missile battalion to be
ready to launch, and rotating to standby positions, on about a monthly basis for
unspecified periods of time.*®
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Although it remains unclear from open sources precisely what operational features these higher
levels of alert involve, attaching warheads to missiles would imply greater distribution in China’s
warhead handling practices.

At the same time, there is tentative evidence that the missile-base-level regiments respon-
sible for warhead management may no longer be subordinate to the missile bases themselves
but are now subordinate to the central warhead-handling Base 67. The evidence comes from
analysis of PLA and Rocket Force organization. China’s missile forces are organized under six
missile bases, numbered from Base 61 to Base 66. Each base has responsibility for several mis-
sile brigades, which operate Rocket Force missile systems. Within the PLA, each unit at or
above the grade of regiment leader is assigned a military unit cover designator (MUCD), a five-
digit number that uniquely identifies the unit.** The pattern of MUCD assignments typically
reflects relationships of reporting and hierarchy. For instance, units within the Rocket Force
have MUCDs that begin with 96. Within the Rocket Force, MUCDs also identify unit subor-
dination to a particular missile base. For instance, operational missile brigades have MUCDs
beginning with 967, with the fourth digit representing the base to which the brigade is assigned:
9671X indicates a brigade assigned to Base 61, 9672X indicates a brigade assigned to Base 62,
and so on. Similarly, supporting units assigned to bases have MUCDs beginning with 968, with
the fourth digit referencing the base they are subordinated to, with 9681X referencing Base 61,
9682X referencing Base 62, and so on. Tracking changes in these MUCDs can sometimes shed
light on organizational changes within the force.

Chinas warhead-handling infrastructure consists of a centralized base, Base 67, which is
described as the “primary custodian of China’s nuclear warhead stockpile,” along with six regi-
ments (or, in one instance, a brigade), known as equipment inspection regiments, one attached
to each of the six missile bases. Previously, as noted, the MUCD:s for these equipment inspection
regiments were in the form 968X5, with the fourth digit indicating the base to which they were
subordinated. This format clearly established them within the series of MUCDs for supporting
units subordinate to missile bases. However, the MUCDs for equipment inspection regiments
have recently changed. For instance, the MUCD of the equipment inspection regiment for Base
61 is now 96031, mirroring the MUCD of units subordinated to Base 67. This change likely re-
flects a shifting of authority lines for the warhead-handling units away from operational bases
and toward the centralized depot.

This re-subordination suggests an effort to combine centralized political control over nu-
clear warheads with more decentralized warhead storage practices. Under this new organiza-

tion, approval from both the missile base commander and the central warhead-handling Base
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67 commander is probably necessary for the warhead handling regiment to mount a nuclear
warhead on a missile. Senior Rocket Force and PLA leadership may have shifted command
authority for warhead-handling regiments to offset the greater risks involved in more decen-
tralized warhead storage and regularly placing parts of the force on higher alert status. Analysts
should continue to monitor for more direct evidence of peacetime warhead mating or other
changes in China’s warhead-handling infrastructure and practices.

However, it appears that the core features of China’s warhead management system remain
unchanged. In addition to a lack of evidence that it has changed, one recent piece of evidence
supporting the centralization coding comes from curricular information at the Rocket Force
University of Engineering, which provides training and education in command and technical
subjects for junior Rocket Force personnel. (Additional analysis of the Rocket Force University
of Engineering is presented in a following section on nuclear PME.) In its 4-year bachelor’s
program, the university offers 16 academic majors, including 1 in nuclear engineering and tech-
nology, which specifically identifies among its competencies the handling of nuclear warheads.
Interestingly, whereas many of the university’s descriptions of its majors specify the role that
they play in supporting the Rocket Force in particular, nuclear engineering and technology is
one of only two majors, along with radiation protection and nuclear safety, that the university
says aim to cultivate the relevant abilities for the entire PLA.

As China has moved toward establishing a full nuclear triad, experts have wondered how
it would develop warhead management infrastructure and practices for the nuclear units of its
navy and air force, including whether responsibility would be concentrated within a single PLA
entity or whether each service would develop its own warhead management infrastructure and
practices. There is no direct open-source evident on navy and air force warhead-handling prac-
tices. However, it appears that the Rocket Force University of Engineering also trains navy and
air force nuclear personnel. The description of its nuclear engineering major states, “the nuclear
engineering and nuclear technology major aims to train junior command and technical officers
engaged in nuclear warhead assembly, testing, management and maintenance, combat applica-
tion, manufacturing supervision, and applied research for the entire military.”*” The description
similarly notes, “It is the only major in our country to train nuclear warhead technology and
command military talents.”*® Other PLA educational institutions do not show similar courses
in their curricular materials. The Air Force Engineering University does not list any nuclear-
specific subjects among its academic programs.* The Naval University of Engineering does
offer studies in nuclear engineering and technology, whose description makes a single reference

to weapons safety, but it is clearly focused on naval nuclear propulsion systems.*
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This limited piece of evidence suggests that education and training for warhead-handling
and management still resides with the Rocket Force.

Force Transparency: An assessment of the level of detail in descriptions of the weapons
systems and equipment the armed forces use to conduct nuclear missions.

We assess China as having very low force transparency. Compared with other nuclear-
armed states, China has historically published scant information about the size and compo-
sition of its nuclear forces.** According to one assessment, “The least transparent of the five
acknowledged nuclear weapons states, [China] has released little detailed information on its
nuclear facilities, the nature of its weapon systems, and its force structure”** Given China’s rela-
tively small and immature nuclear forces in the past, opacity was viewed as a crucial element
of force survivability.* Authoritative Chinese sources even encourage opacity and deception
in order to complicate adversary efforts to better understand elements of the country’s nuclear
forces. For example, The Science of Second Artillery Campaigns states, “The objective is to hide
the true and show the false, to create wrong enemy decisions and to impede the enemy’s recon-
naissance and strikes”** A systematic review of China’s military transparency showed that Chi-
na practiced the greatest transparency on issues of national security goals and general defense
policy and practiced the least transparency on issues of defense posture (total personnel, force
structure, and armaments) and defense management (budget trends and planned acquisitions

or procurement).* According to that report:

China’s white paper provides no information about specific delivery systems,
modernization programs, or future nuclear force structure. Given the fact
that China is upgrading and expanding its nuclear arsenal, a clearer sense of
approximate future force levels would ease international concerns, even if
information is provided in round numbers or discussed in terms of conditions
that would affect future force levels.*s

The same description continues to apply to China’s most recent defense white paper, which, be-
yond noting that the Rocket Force “comprises nuclear missile, conventional missile and support
forces,” provides no information about nuclear force structure or armament.*’

Doctrinal Transparency: An assessment of the level of detail in descriptions of the ap-
proach, framework, or principles that guide nuclear policy and strategy (for example, deterring

nuclear use, bolstering China’s international status, and enhancing warfighting capabilities).
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In contrast to China’s very low force transparency in the nuclear realm, we assess China’s
doctrinal transparency as medium. China regularly specifies the overall purpose and compo-
nents of its nuclear strategy and doctrine, describing it as consisting of self-defense, limited
development, counterattack, and avoidance of arms races.”® According to an assessment by U.S.

Government analysts of China’s transparency on its military doctrine:

The National Defense Policy chapter [of the 2008 defense white paper]
details elements of China’s doctrine such as defensive doctrine, active defense,
“winning local wars in conditions of informationization,” taking “integrated joint
operations as the basic approach,” and China’s self-defensive nuclear strategy. . . .
Nuclear strategy and deterrence and integrated joint operations are detailed and

connected to China’s overall defense policy.*

Not only are these principles repeated in official documents such as the defense white
papers, but they are also consistently repeated in internal PLA materials and even materials
classified as Top Secret within China, suggesting that the information in public documents
largely reflects China’s actual policies.”” Observers have highlighted evidence of potential diver-
gence between Chinas stated limited goals and its actual expansive nuclear force development
and have raised questions about the authenticity of China’s public no-first-use policy. Analysts
should continue to monitor these developments.*

Bureaucratic Posturing: A measure of interservice rivalry involving nuclear weapons and
missions and efforts by the military services to gain greater autonomy, prestige, and resources
in the nuclear domain.

We find little evidence of bureaucratic posturing among the military services in the nucle-
ar domain. Our review of secondary sources and of PLA-affiliated reports and publications did
not return significant evidence of the PLA services lobbying for expanded nuclear missions. As
discussed elsewhere in this report, if anything we find an emphasis on conventional capabilities
given the perceived limitations of nuclear ones.”® These findings are bolstered by a review of a
database of publications available through the China Aerospace Studies Institute, which showed
relatively little attention to nuclear weapons issues outside of the Rocket Force and a relative
decrease in attention to nuclear-related items in service newspapers.>

A review of key translations and summaries of PLA sources showed that military service
publications give relatively little attention to nuclear issues (see table A2). From 2017 to 2020,

the years for which such analysis is possible, Rocket Force News had 39 articles mentioning
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nuclear issues in the database, but most service publications did not feature any meaningful
discussion of nuclear weapons issues.* In the database, 18 Air Force News articles made men-
tion of nuclear issues, though nearly all of these described exercises involving defense against
nuclear, biological, and chemical attacks by the adversary.® The roughly dozen China Space
News articles to mention nuclear issues included discussions of nuclear power, propulsion, and
medicine, and very few accounts of nuclear weapons.

This absence of discussion of nuclear topics suggests a lack of interest in them among the
other services, though analysts should continue to monitor service-level discussions for evi-
dence of attempts to gain a greater role in nuclear missions. As China’s nuclear forces continue
to develop and defense spending growth continues to slow, the services might view the nuclear
domain as a valuable opportunity to expand their own resources, prestige, and autonomy.*

We also conducted a similar longitudinal analysis of three military service newspapers in
the database: Rocket Force News [‘K #i£5#], People’s Navy [ N\ [ 4 4K], and Air Force News
[ 4 4}]. We identified the number of articles mentioning nuclear weapons by year for the
period from 2008 to 2017 and normalized this figure by multiplying it by 100 and dividing it by
the number of total articles published by that newspaper and contained within the database for
that year (the results are shown in figure A5).”” We found that all three newspapers appeared to
publish relatively little on nuclear weapons issues, that Rocket Force News published the most
on nuclear weapons issues (in roughly half the years, publishing more than both Peoples Navy
and Air Force News combined), and that the overall attention to nuclear issues across all three

service newspapers decreased over time.

Table A2. Nuclear-Related Articles by Military Service Publication,
2017-2020

Publication Articles
Air Force News [ 7% ZE 4] 18

China Armed Forces [ [E 2B\ ] 1

China Aviation News [H [ i 25 4] 1

China Space News [ Bl fii K] 13

Navy Today [ 4 %]

People’s Navy [\ B 23]
PLA Pictorial [f# i 7 HIi ]
Rocket Force News [ ‘K7 el ] 39
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Figure A5. Articles Mentioning “Nuclear Weapons” per 100 Articles in
Rocket Force News, People’s Navy, and Air Force News, 2008-2017

6]

N

N

N\

Number of Articles per 100
w

[EnY

g

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

e K {17 5232 (Rocket Force News)

ANRIBZEIR (People's Navy) « - . Z2Z2 3R (Air Force News)

Leadership Involvement: A measure of the extent to which political leaders, especially Xi
Jinping as chairman of the Central Military Commission, are involved in the setting of nuclear
policy and strategy.

There is little evidence of an increased interest by senior CCP officials in nuclear or missile
matters. There is little to moderate evidence that senior Party officials, including Xi, have a dif-
ferent view of nuclear weapons and strategy than in the past.

There is no evidence of increased attention by Xi or other senior Party officials to nuclear
weapons matters. If senior Party leaders were dedicating more attention to nuclear matters, we
might expect to see this attention reflected in military reporting. However, reporting in the PLA
Daily shows that Xi is not mentioned alongside nuclear weapons at a significantly different rate
than Hu Jintao was during the analogous period of his time in office (see figure A6). In 2021,
there was a notable increase in the frequency of military reporting associating Xi with nuclear
weapons issues, though it is too early to confirm whether this represents an outlier or the start
of a new trend. Analysts can use future data to continue tracking this trend.

Similarly, data on visits by Xi to PLA units indicate a relative lack of attention to the nuclear
and missile forces. From late 2012 to 2021, Xi conducted at least 67 public visits to military units.

Of the 26 visits that involved a single service, only one was focused on the Rocket Force.”® The
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Figure A6. PLA Daily Articles Mentioning “CCP General Secretary” and
“Nuclear Weapons”
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content of Politburo study sessions, which can indicate the public priorities of Party leadership,
also does not reflect any new attention to nuclear matters. Under Xi, the Politburo has conducted
88 study sessions. Although the content of these sessions focuses on foreign affairs, military, and
security matters to a greater degree than under Hu, there is no indication of a focus on nuclear
matters, and none of the sessions has included any reference to nuclear weapons.” (Such study
sessions are focused on topics where the CCP top leader wants to convey his views on a given
issue to public and Party audiences, so these data are best interpreted as a lack of a desire to make
a public statement on nuclear issues rather than a lack of high-level attention to them. Senior
leaders may emphasize such nuclear issues in ways that are not visible in open sources.)

There is some limited evidence that senior Party leaders, including Xi, and PLA-affiliated
strategists might attach more military and political value to nuclear weapons than in the past,
though this evidence is less than definitive. Traditionally, Chinese leaders have reportedly at-
tributed limited political and military utility to nuclear weapons, viewing them as useful only for
deterring nuclear strikes, preventing nuclear blackmail, and launching nuclear counterattacks.®
But recent statements suggest other roles or purposes for nuclear weapons beyond simply deter-
ring nuclear strikes against China. For instance, shortly after being appointed general secretary

in late 2012, Xi Jinping delivered a major address to a delegation of officers from the Second
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Artillery Corps, the former name of the Rocket Force.®® According to one observer, Xi char-
acterized the value of nuclear weapons somewhat more expansively than in the past, with the
observer suggesting that Chinese leaders may “be beginning to broaden the purpose of China’s
nuclear arsenal to include deterring conventional conflicts as well as achieving vague geopoliti-
cal objectives”® Similarly, PLA and other official writings have suggested the ability of nuclear
weapons to deter aggression generally, safeguard the country’s sovereignty, control the scope of
conflict, and secure China’s Great Power status.®> However, some of the language used in these
sources remains vague, and there is still strong emphasis throughout official sources on the lim-
ited role of nuclear weapons in China’s national security strategy.* In the future, analysts can
continue to watch for language suggesting a more expansive view of nuclear weapons.

Nuclear Narratives: A qualitative measure of the ways authoritative Chinese sources dis-
cuss the country’s nuclear forces. The content of the narratives used may be tightly coupled to
the underlying logic of specific models.

A review of authoritative sources, including official government documents, PLA curricu-
lar materials, official military reporting, and research published by PLA-affiliated strategists,
provides strong evidence that both threat-survival and achievement-accomplishment-status
narratives accompany discussions of nuclear weapons.

Chinese sources consistently highlight threats to the survivability of China’s nuclear deter-
rent.”® Recent nuclear exchange modeling suggests China’s nuclear deterrent would have a low
chance of surviving a potential first strike by the United States.® As discussed in this report,
Chinese experts frequently cite potential U.S. BMD advancements as the single greatest threat
to China’s nuclear deterrent.” Much of this concern stems from worries that the United States
is pursuing nuclear primacy, that American BMD capabilities will continue to advance, and
that advanced precision conventional weapons will provide the United States with conventional
counterforce options.*

There is also growing discussion by Chinese strategists of a need to develop a strategic
nuclear force that is not only survivable from a military-technical standpoint but also so clearly
survivable that the United States would not even attempt a disarming first-strike or damage-
limitation strategy against China.®” Some Chinese strategists have recently used the term strate-
gic opportunism to describe American nuclear strategy toward China.”” According to Li Bin and
Hu Gaochen, civilian scholars of China’s nuclear strategy at Tsinghua University, U.S. analysts
recognize that China possesses a certain level of nuclear force obviously above that of minimal

nuclear-weapon states such as Israel or North Korea. However, the gap between American and
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Chinese nuclear capabilities is so large that the U.S. strategic community is uncertain as to
whether China’s nuclear forces constitute an effective deterrent against the United States.

More significantly, according to Chinese observers, some American analysts see the gap
between U.S. and Chinese capabilities as so large that it creates the possibility for the United
States to eliminate China’s nuclear deterrent. This belief encourages some American analysts to
“[push] the U.S. Government to reduce China’s nuclear retaliation capability by developing its
ability to limit damage to China, which will worsen the strategic competition between China
and the United States””" In other words, significant U.S. superiority creates windows and temp-
tations for the United States to engage in strategic opportunism aimed at undermining China’s
nuclear deterrent.””

In fact, several prominent American analysts have reflected this logic by lobbying for the
United States to maintain a significant nuclear advantage over China, to dissuade Beijing from
even attempting to seek nuclear parity, to facilitate U.S. damage-limitation strategies, and to bol-
ster U.S. extended deterrence commitments.” For Chinese analysts who view these dynamics at
play, “In order to stabilize Sino-U.S. strategic relations and avoid U.S. opportunism, it is neces-
sary for China to improve the effectiveness of its own strategic deterrent capability””* Whereas
Chinese scholars typically emphasize improving the qualitative factors of China’s nuclear forces,
they sometimes also discuss the need to expand the force’s size in order to ensure its survivabili-
ty.”” In the 2022 report to the National Congress of the Communist Party of China, Xi stated,
“We will establish a strong system of strategic deterrence,” perhaps suggesting greater invest-
ment in strategic nuclear capabilities.”

We also find evidence of a greater association between, on the one hand, China’s nuclear
and strategic missile forces and programs and, on the other, its status as a Great Power and
nation of great achievement. Senior military and CCP officials increasingly mention China’s
nuclear forces, and the Rocket Force in particular, as markers of the country’s Great Power sta-
tus. Since the establishment of the Rocket Force in 2016, official references to the missile forces
consistently include the following refrain: “The Rocket Force is the core force of our country’s
strategic deterrent, the strategic support for our country’s great power status, and an important
cornerstone for safeguarding national security” [ K i 4 A2 3 B SR BB A% 0 J7 B, 2 3K
R ] A7 1) A S 4% R g7 L 5 2 4 1 B B A .7

This position is also reflected in PLA curricular materials. For instance, the most recent
edition of Science of Military Strategy explains, “We will strive to build a lean and effective stra-
tegic nuclear force commensurate with China’s international status and commensurate with na-

tional security and development interests””® Similarly, Xi has issued public calls for the PLA
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to “accelerate the creation of high-level strategic deterrence,” suggesting greater attention to
strategic nuclear issues.”

These sentiments are also reflected in military reporting trends. As illustrated in figures A7
and A8, reports in PLA Daily increasingly reference the country’s nuclear forces alongside refer-
ences to accomplishment. Similarly, reports of the country’s missile forces increasingly include
references to the term great power.

Chinese media have increasingly highlighted the technological achievements underlying
the country’s nuclear and strategic missile forces. There has also been an increasing effort to
laud China’s nuclear past by profiling prominent scientists who worked in the nuclear program
and commemorating important dates in China’s nuclear development.*

We find little evidence of escalation control narratives. As highlighted in this report, Chi-
nese strategists frequently stress the risks and limits of nuclear weapons, including the chal-
lenges of escalation control.*!

However, there is some evidence that Chinese strategists might increasingly view nuclear
weapons as capable of not only deterring strategic nuclear attacks but also controlling escala-
tion, deterring theater nuclear strikes, and deterring conventional military operations, though

the evidence remains somewhat indirect and uncertain.* One recent review by an American

Figure A7. PLA Daily Articles Mentioning Both “Nuclear Weapons”
[#% %5 ] and “Achievement” [ /5]
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analyst concludes that “Beijing began a significant nuclear buildup by early 2016 as part of
a broader effort to increase ‘integrated strategic deterrence’ capabilities in order to deter the
United States from intervening in a regional conflict that Beijing is not confident it can win."®

Nuclear Industry: A measure of the extent of the supporting nuclear industry, including
research and design institutes, weapons production facilities, warhead and missile testing sites,
and fissile material production centers.

We assess China as currently having a moderate military nuclear industry, though it is sig-
nificantly expanding its civilian nuclear sector in ways that could support larger nuclear forces
in the future.® China ceased production of highly enriched uranium in 1987 and ceased pro-
duction of weapons-grade plutonium in 1990.% China currently possesses small to moderate
fissile material stockpiles. These stockpiles, consisting of an estimated 14 tons of highly enriched
uranium and 2.9 tons of weapons-grade plutonium, are significantly below those of Russia, the
United States, the United Kingdom, France, and even Japan.®® China does not currently oper-
ate a commercial-scale reprocessing plant, but it does operate a pilot enrichment plant and is
developing large-scale reprocessing facilities.*” China is expanding its civilian nuclear industry
by measures including expanding uranium-enrichment capacity and constructing two large

fast-breeder reactors, which could produce plutonium for use in nuclear weapons.** Though

Figure A8. Proportion of Rocket Force Articles in PLA Daily
Mentioning “Great Power” [ X [H]
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analysts report that “there is at present no evidence that China intends to divert its potential
new plutonium horde to weapons use,” these reactors, which are likely to come online by 2030,
could produce enough weapons-grade plutonium for 100 additional nuclear bombs per year.®
DOD reports:

In the past several years, China’s organization traditionally associated with
military uranium enrichment has expanded production capacity and likely will
continue to do so. China is also working to expand and diversify its capability to
produce tritium by methods such as using tritium production targets in reactors
and extraction from tritiated heavy water, according to Chinese nuclear industry

reporting.*

In addition, the country is also investing more in its missile-production facilities. Histori-
cally, China has adopted relatively modest approaches to the development of strategic weapons
programs. According to one U.S. expert, “Chinese nuclear weapons procurement practices . . .
are characterized by small-batch manufacturing and modest, steady modification programs.””’
However, this situation may be changing. According to one recent assessment of China’s bal-

listic missile industry:

Developments described in Chinese media, when combined with observations of
known production sites using commercial satellite imagery, indicate a significant
rise in capacity. In particular, the production of solid rocket motors and rocket
bodies [has] been increased to support a rapidly expanding space launch sector,

but known facilities for missile assembly and production have also expanded.®*

It is unclear how much of this expansion is for the construction of nuclear-capable missiles.
Regardless, the available evidence indicates that China is increasing its underlying nuclear in-
dustry in ways that could better support the continued modernization and expansion of its
nuclear forces.

Nuclear Testing: A measure of the frequency and breadth of testing of nuclear warheads
(including actual nuclear tests, cold tests of explosives packages, and simulated tests), poten-
tially indicating new warhead designs or new requirements for older designs.

We find limited open-source evidence that China has resumed testing related to nuclear

weapons development and therefore code this indicator as low. More detailed data may be avail-
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able in the classified domain. The strongest evidence about a possible Chinese resumption of
nuclear testing comes from U.S. Department of State reports on adherence to and compliance
with arms control, nonproliferation, and disarmament agreements and commitments. The re-
ports for 2019, 2020, and 2021 all assessed that “China’s possible preparation to operate its Lop
Nur test site year-round and lack of transparency on its nuclear testing activities—have raised
concerns regarding its adherence to the U.S. “zero yield’ nuclear weapons testing moratorium.”*
The 2021 report cited two pieces of evidence for these concerns. The first was information about
“China’s possible preparation to operate its Lop Nur test site year-round,* including tunnels
and excavation activities and the use of explosive containment chambers.”” The second piece
of evidence was China’s “lack of transparency on its nuclear testing activities,” specifically its
“frequently blocking the flow of data from its International Monitoring System (IMS) stations to
the International Data Center operated by the Preparatory Commission for the Comprehensive
Nuclear Test-Ban Treaty Organization.”” However, despite the concerns about possible Chinese
activities, these tentative statements stand in stark contrast to the more definitive language the
report used to describe accusations of Russia’s violation of the zero-yield testing moratorium.”

In addition to the State Department reports, there have been sparse reports about possible
interest in China in developing new warhead designs, some of which might require resumed
testing. For instance, recent DOD reports on the Chinese military point to claims in Chinese
media that the PLA has already developed a low-yield nuclear warhead.”® However, the basis for
those claims appears to be statements by a retired PLA officer who was speculating about pos-
sible future low-yield warhead developments rather than reporting steps already taken.” The
little discussion in Chinese nuclear circles about new low-yield warheads appears in opposition
to these developments. Indeed, in the wake of the 2018 Nuclear Posture Review and suggestions
by some Chinese commentators that China should perhaps revise its nuclear policies, several
Chinese experts repudiated calls for China to consider new low-yield nuclear weapons and
adopt nuclear warfighting.'” Analysts should nonetheless continue to monitor evidence of pos-
sible Chinese interest in and activities toward resumed testing and new warhead designs.

Nuclear PME: A measure of the faculty and students at nuclear-related programs at Rocket
Force and other PME institutes.

We assess that there is currently a low number of nuclear-related PME appointments in
Rocket Force educational institutions. However, student admissions data suggest a major ex-
pansion of Rocket Force personnel is under way, accompanied by a more modest increase in
students studying nuclear-related subjects. The Rocket Force has three main educational insti-

tutions—the Rocket Force Command College, the Rocket Force University of Engineering, and
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the Rocket Force NCO School—but comprehensive admissions data are publicly available only
for the Rocket Force University of Engineering.'”!

Overall admissions at Rocket Force University of Engineering have more than doubled
over the last decade, with sharp increases in the last 3 years.'”> Admissions data have historically
been a leading indicator of future missile force expansion. In 2015, admitted students jumped
to nearly 600, and for the next several years, admissions continued at this new higher level. This
bump in admissions preceded a notable expansion of the Rocket Force in the period between
2017 and 2020.'” The recent jump in admissions suggests that the size of the Rocket Force may
significantly increase in the next few years.

However, while total admissions have more than doubled, the increase in admissions for
nuclear-related areas of study has been much more modest, suggesting that future missile force
growth might emphasize conventional units rather than nuclear ones. The university oper-
ates a 4-year bachelor’s program with 16 academic majors, one of which, nuclear engineering
and technology, is explicitly intended to train officers involved in the operation and support of
nuclear missiles. The major is described as “aim[ing] to train junior command and technical
officers engaged in nuclear warhead assembly, testing, management and maintenance, combat
application, manufacturing supervision, and applied research for the entire army”'** Figure A9
shows that admissions increases for the study of nuclear engineering and technology have not
matched the dramatic increase in overall student enrollment.'”” In 2022, out of 1,177 admitted
students, only 85 were for nuclear engineering and technology. This was the highest number of
nuclear admissions in the last decade and a significant jump from the previous year’s total of
34 students, but still constituted just over 7 percent of all admissions.'” In 2023, the number of
students admitted to the nuclear engineering major fell to 49, even as the total number of stu-
dents rose to 1,301, meaning that only 3.8 percent of new students are in the nuclear engineer-
ing program. Figure A10 provides a closer look at enrollment trends in the nuclear engineering
major. It is worth following future developments to determine if the recent higher number of

admissions to nuclear programs is the start of a new trend or an anomaly.
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Figure A9. Admissions to Rocket Force Engineering University
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