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Preface

Over the past two decades, the Chinese People’s Liberation Army (PLA) has trans-
formed itself from a large but antiquated force into a capable, modern military. In
many areas, its technology and skill levels lag behind those of the United States, but it
has narrowed the gap. Moreover, it enjoys the advantage of proximity in most plausible
Asian conflict scenarios and has developed capabilities that capitalize on that advan-
tage. How would Chinese and U.S. forces perform in operations against one another in
such a conflict? What is the balance of power? What are the prospects for deterrence,
and what can be done to strengthen them?

This volume examines relative U.S. and Chinese military capabilities in ten oper-
ational areas, covering the air and missile, maritime, space and counterspace, cyber,
and nuclear domains. It looks at trends across time, from 1996 to the present, as well
as potential developments through 2017. And it examines the impact of distance and
geography on military power by assessing capabilities in the context of two scenarios at
different distances from China: one centered on Taiwan and the other on the Spratly
Islands. This research should be of interest to defense analysts, Asian foreign policy and
security specialists, policymakers, military officers, and anyone interested in Chinese
military modernization and the balance of power in Asia.

Contribution of Open-Source Analysis

Although much has been written on Chinese military issues in recent years, most of
this work has revolved around equipment inventories and discussions of individual
weapon systems. Conducted by the RAND Corporation at the behest of the U.S.
Air Force, this research is intended to advance the public discussion of China-related
defense issues by introducing dynamic analyses that account for the operational con-
text of military conflict in East Asia.

Information and data are drawn from well-established public sources. For exam-
ple, 7he Military Balance by the International Institute for Strategic Studies provided
most equipment numbers, while Jane’s databases were consulted for equipment capa-
bilities. In cases where unclassified information on system capabilities was not avail-
able, we considered a range of possible parameters. All of the dynamic modeling meth-
odology (which involved a mix of statistical analysis, Monte Carlo simulation, and
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modified Lanchester equations) is publicly available and widely used by specialists at
U.S. and foreign civilian and military universities.

While the data and methodology are publicly available and have been combined
elsewhere to address various military problems, this report offers the broadest and most
systematically developed set of dynamic analyses available in the unclassified literature
on contemporary East Asian military issues. It is our hope that it will prompt others to
conduct similar work and further probe and extend the research and its conclusions.
Although the work was sponsored by the U.S. Air Force, the analysis was conducted
independently and does not necessarily conform to the views or analyses of that ser-
vice, the U.S. military, or the U.S. government.

The research reported here was commissioned by the U.S. Air Force and con-

ducted within the Strategy and Doctrine Program of RAND Project AIR FORCE.

RAND Project AIR FORCE

RAND Project AIR FORCE (PAF), a division of the RAND Corporation, is the U.S.
Air Force’s federally funded research and development center for studies and analyses.
PAF provides the Air Force with independent analyses of policy alternatives affecting
the development, employment, combat readiness, and support of current and future
air, space, and cyber forces. Research is conducted in four programs: Force Moderniza-
tion and Employment; Manpower, Personnel, and Training; Resource Management;
and Strategy and Doctrine.

Additional information about PAF is available on our website:

http://www.rand.org/paf/
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Summary

Introduction

Over the past two decades, China’s People’s Liberation Army (PLA) has transformed
itself from a large but antiquated force into a capable, modern military. In most areas,
its technology and skill levels lag behind those of the United States, but it has narrowed
the gap. Moreover, it enjoys the advantage of proximity in most plausible scenarios
and has developed capabilities that capitalize on that advantage. In the years ahead,
sound understanding of regional military issues will become increasingly important in
establishing appropriate U.S. political and military policies in Asia. Yet there are few
sources available in the public realm that move beyond equipment counts and address
these issues in ways that account for interactive operational dynamics and, especially,
the effects of geography.!

To advance the public debate, this report examines U.S. and Chinese military
capabilities in ten operational areas, producing a “scorecard” for each. None of the
scorecards is exhaustive in scope or detail. Rather, each develops indicative metrics that
we apply consistently to the assessment of relative capabilities in four snapshot years:
1996, 2003, 2010, and 2017 (projected). By employing a consistent methodology, the
scorecards provide a portrait of trends over time. To provide insight into the impact of
geography and distance, each of the scorecards evaluates capabilities in the context
of two scenarios: a Taiwan invasion and a Spratly Islands campaign. These scenarios
center on locations that lie roughly 160 km and 940 km, respectively, from the Chi-
nese coast.

To be clear, the goal is to avoid war. The authors do not hope for or anticipate
armed conflict with China. The scenarios and the operational activities depicted in
them are not meant to signify anything about either the likelihood of a future con-
flict or the course of events should one occur. Nor do they represent U.S. national or
military policy about whether or how such a war would be fought. The scenarios are,

1 All of the information on equipment numbers and capabilities, as well as the analytical methodology applied,

was taken from publicly available sources. To maintain a scrupulously open-source approach, none of the infor-
mation in those sources was vetted or checked against non-publicly available government sources.
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rather, a means to evaluate relative capabilities, providing notional distances, geogra-
phy, and other situation-specific factors necessary to make such an assessment.

The remainder of this summary follows the chapter structure of the larger report.
It first addresses broad trends in Chinese and U.S. force development. It then briefly
reviews the results of each of the ten scorecards. Finally, it introduces the overall con-
clusions of the study and offers an assessment of the implications for the United States

and Asia.

Chinese and U.S. Military Development

The Chinese and U.S. militaries have followed very different developmental paths.
When Mao Zedong died in 1976, the PLA was a bloated, ineffective force designed
primarily for “people’s war.” During the 1980s, military reforms trimmed the size of
the force and refocused its energies on preparing for conventional conflict. Modern-
ization accelerated after the Taiwan Strait crisis of 1996, and Chinese defense bud-
gets began to grow rapidly. Annual real (inflation-adjusted) growth in China’s defense
spending averaged 11 percent per year between 1996 and 2015. Modernization has
largely optimized capabilities for conflict across the Taiwan Strait and has focused on
developing air and naval forces, conventionally armed ballistic missiles, and counter-
space and cyber capabilities.

With global military responsibilities, the United States is less able to optimize its
forces solely for Asian scenarios. Indeed, after the Cold War, it developed systems and
capabilities that were intended more for low-intensity conflict. U.S. military budgets
increased rapidly after the attacks of September 2001 before declining between 2010
and 2015. The U.S. 2015 defense budget, including supplemental funds for ongoing
military operations, was $560 billion in 2015, roughly 57 percent larger (adjusted for
inflation) than in 1996.2 To the extent budgets have increased, much of the additional
money has gone to fund combat operations in the Middle East, or to develop capabili-
ties most relevant to those operations.

In recent years, the differences described above have diminished somewhat. In
December 2004, then-premier of China Hu Jintao outlined “new historical missions”
for the PLA, which opened the door to a wider range of operations.> China’s 2015
defense white paper (titled, for the first time, China’s Military Strategy) stipulates, “In
response to the new requirements coming from the country’s growing strategic inter-
ests, the armed forces will actively participate in both regional and international secu-

2 For historical figures, see Office of the Under Secretary of Defense, Chief Financial Officer, United Stares
Department of Defense Fiscal Year 2015 Budget Request, March 2014.

3 James Mulvenon, “Chairman Hu and the PLA’s ‘New Historic Missions,” China Leadership Monitor, No. 27,
January 2009.
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rity cooperation and effectively secure China’s overseas interests.”™ Preparing for those
tasks, including some far from China, will add to the country’s military toolkit but will
also dissipate its focus. The U.S. military, for its part, has deployed additional assets
to the Pacific. This shift, under way since the mid-2000s, was reaffirmed in a January
2012 document, Sustaining U.S. Global Leadership: Priorities for 21st Century Defense,
which stated that the U.S. military “will of necessity rebalance toward the Asia-Pacific
region.”

Paired system-for-system or at the level of the individual service member, the
United States still maintains a substantial military advantage. However, China would
enjoy enormous situational and geographic advantages in any likely East Asian sce-
nario that would largely offset these strengths. As China prepares for conflicts close to
its periphery, the mainland provides large and relatively secure staging areas for opera-
tions. This enables the PLA to focus largely on “tooth” (combat forces) as opposed to
“tail” (support assets). This report assesses how the United States and China would fare
against each other in four snapshot years and at two different distances from China.

Scorecards

The core of the report is a set of ten scorecards, each addressing relative U.S. and Chi-
nese capabilities in a specific operational area. The scorecards are categorized loosely
into the air, maritime, space, cyber, and nuclear domains. However, many include
elements that cross domains (for example, by exploring the impact of U.S. air attacks
against Chinese amphibious forces). The scorecards are as follows:

Air and Missile Scorecards

* Scorecard I: Chinese Capability to Attack Air Bases evaluates the PLA’s capability to
deny U.S. forces the use of forward air bases.

* Scorecard 2: Air Campaigns Over Taiwan and the Spratly Islands evaluates the rela-
tive capability of U.S. and PLA air forces to gain air superiority.

» Scorecard 3: U.S. Penetration of Chinese Airspace evaluates the U.S. capability to
penetrate Chinese air defenses.

» Scorecard 4: U.S. Capability to Attack Chinese Air Bases evaluates the U.S. capabil-

ity to attack Chinese air bases and degrade air base operations.

4 State Council Information Office of the People’s Republic of China, China’s Military Strategy, Beijing, May
2015.

> U.S. Department of Defense, Sustaining U.S. Global Leadership: Priorities for 21st Century Defense, Washing-
ton, D.C., January 2012.



xxii  The U.S.-China Military Scorecard: Forces, Geography, and the Evolving Balance of Power, 1996-2017

Maritime Scorecards
 Scorecard 5: Chinese Anti-Surface Warfare evaluates the PLA’s capability to destroy
or damage U.S. aircraft carriers or other warships.
o Scorecard 6: U.S. Anti-Surface Warfare Capabilities Versus Chinese Naval Ships
evaluates the U.S. capability to destroy Chinese amphibious ships and escorts.

Space, Cyber, and Nuclear Scorecards

o Scorecard 7: U.S. Counterspace Capabilities Versus Chinese Space Systems evaluates
the U.S. capability to deny or inhibit China’s use of satellites.

o Scorecard 8: Chinese Counterspace Capabilities Versus U.S. Space Systems evaluates
China’s capability to deny or inhibit U.S. use of satellites.

 Scorecard 9: U.S. and Chinese Cyberwarfare Capabilities evaluates the relative capa-
bility of U.S. and PLA forces to gain a military advantage from cyber operations.

» Scorecard 10: U.S. and Chinese Strategic Nuclear Stability evaluates the capability
of both sides to survive and retaliate against a nuclear attack.

The list of scorecards was not taken from an officially sanctioned typology of
operations; however, each is intended to reflect a type or category of conflict that will
be recognizable to professional military officers. They reflect both sides’ discussions of
key operational concepts and tasks, and they take into account Chinese and U.S. writ-
ing on the subject. The list does not include operational types that would largely be
executed by allied or partner states (such as ground operations). They do not include
or encompass all types of operations in which U.S. and Chinese forces might engage
against one another. And there is no effort to build a unified campaign model that
links the different scorecards together, such that the results from one feed into the
others. Nevertheless, the scorecards do cover most of the important types of operations
that would be central to combat between U.S. and Chinese forces in an East Asian
conflict, and we discuss the interrelationships between them, both within each chapter
and in the conclusions.

Most of the scorecards employ both qualitative and quantitative analysis and
involve modeling of combat dynamics in the area addressed. (The exceptions are the
two counterspace scorecards and the cyberwarfare scorecard, which, because of source
limitations, rely on qualitative analysis.) Given the inherent uncertainty of warfare,
as well as the limitations of the data, results should not be taken as precisely predic-
tive of actual outcomes in a hypothetical war between the countries. Nevertheless, the
analysis, which accounts for the spatial (or geographic), temporal, and material aspects
of conflict—along with the dynamic interactions between these factors—is intended
to capture the general magnitude of the challenges facing U.S. commanders in each
area. And given that we employ the same methodology and metrics for each snapshot
year, varying only the inventories held by each side at that time according to the best
available information, the approach is particularly well suited to capturing the direc-
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tion and speed of change in the balance of power. Summaries of the major findings of
each scorecard follow.

Scorecard 1: Chinese Capability to Attack Air Bases

Given the importance of airpower in America’s recent wars, it is not surprising that
China has sought ways of neutralizing U.S. capabilities in this area. Of greatest signifi-
cance, the PLA has developed ballistic and cruise missiles that threaten forward U.S.
air bases. From a handful of conventionally armed ballistic missiles in 1996, China’s
inventory now numbers roughly 1,400 ballistic missiles and hundreds of cruise mis-
siles. Although most are short-range systems, they include a growing number of inter-
mediate-range ballistic missiles that can reach U.S. bases in Japan. Importantly, accu-
racy has also improved. Circular error probabilities have decreased from hundreds of
meters in the 1990s to as few as five or ten meters today. Weapon ranges have increased
from short (less than 1,000 km) to medium (1,000-3,000 km).

RAND models of attacks by these ballistic missiles on Kadena Air Base, the clos-
est U.S. air base to the Taiwan Strait, suggest that even a relatively small number of
accurate missiles could shut the base to flight operations for critical days at the outset
of hostilities, and focused, committed attacks might close a single base for weeks. U.S.
countermeasures—such as improved defenses, hardened shelters for aircraft, faster
runway repair methods, or the dispersion of aircraft—can potentially mitigate the
threat. But barring a major U.S. defensive technological breakthrough, the growing
number and variety of Chinese missiles will almost certainly challenge the U.S. abil-
ity to operate from forward bases. As a larger proportion of U.S. aircraft are forced to
fly from bases that are either susceptible to attack or farther from the scene of con-
flict, basing issues will greatly complicate U.S. efforts to gain air superiority over the

battlefield.

Scorecard 2: Air Campaigns Over Taiwan and the Spratly Islands
In virtually any East Asian scenario, U.S. Air Force and U.S. Navy aircraft would play
a critical role in blunting Chinese attacks. Since 1996, the United States has improved
existing aircraft and introduced so-called fifth-generation aircraft, including the F-22
and F-35. China, meanwhile, has replaced many of its obsolete second-generation air-
craft, which made up an overwhelming proportion of its force in 1996, with modern
fourth-generation designs. These fourth-generation aircraft now constitute roughly
half of the PLA Air Force’s fighter inventory. The net effect of these changes has been
to narrow, but not close, the qualitative gap between the U.S. and Chinese air forces.
To evaluate the impact of this change on the two scenarios considered, we
employed tactical and operational air combat models, using the appropriate basing,
flight distances, and force structure data. The models evaluate the number of fighter
aircraft that the United States would need to maintain in the Western Pacific to defeat
a Chinese air campaign. The results suggest that U.S. requirements have increased by
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several hundred percent since 1996. In the 2017 Taiwan case, U.S. commanders would
probably be unable to find the basing required for U.S. forces to prevail in a seven-day
campaign. They could relax their time requirement and prevail in a more extended
campaign, but this would entail leaving ground and naval forces vulnerable to Chinese
air operations for a correspondingly longer period. The Spratly Islands scenario would
be easier, requiring roughly half the forces of the Taiwan scenario.

Scorecard 3: U.S. Penetration of Chinese Airspace
U.S. commanders are equally concerned by the development of Chinese air defenses,
which would make it more difficult to operate in or near Chinese airspace in the event
of a conflict. In 1996, the vast majority of China’s 500+ long-range surface-to-air mis-
sile (SAM) systems were Chinese duplicates of the obsolete Russian SA-2 missile (with
a range of roughly 35 km). By 2010, China had deployed roughly 200 launchers for
“double-digit SAMs.” The newer missiles have more sophisticated seekers and ranges
of up to 200 km. Combined with more capable fighter aircraft and the addition of
new airborne warning and control system—equipped aircraft, the Chinese integrated
air defense system (IADS) has become a formidable obstacle. At the same time, how-
ever, U.S. air forces have made improvements to their penetration capabilities, with the
addition of stealth aircraft and new SEAD (suppression of enemy air defenses) aircraft.
We used a target coverage model to evaluate the ability of U.S. strike aircraft to
penetrate Chinese defenses in the Taiwan and Spratly Islands scenarios. The results
show net gains for China, with its improved IADS reducing the ability of even the
improved U.S. forces to penetrate Chinese airspace at moderate risk. Our airspace
penetration model shows that although standoff attack capabilities, stealth, and SEAD
mitigate the impact of Chinese defenses, the ability to penetrate and strike targets
opposite Taiwan with minimal risk to the U.S. aircraft involved declines significantly
between 1996 and 2017. However, the U.S. ability to penetrate targets in the Spratly
scenario remains far more robust. This is because the same number of critical but
scarce U.S. assets (such as standoff weapons and stealth aircraft) can be allocated to
attack a much smaller target set and because the relevant target set is, on balance, closer
to the coast.

Scorecard 4: U.S. Capability to Attack Chinese Air Bases

While penetrating Chinese airspace has become more hazardous, especially in the
high-threat environment opposite Taiwan, the development of new generations of pre-
cision weapons since 1996 gives the United States new options and greater punch.
Virtually all of the iron bombs used by U.S. forces today are equipped with guidance
packages, such as the Joint Direct Attack Munition, which have turned them into all-
weather, precision weapons. At longer ranges, U.S. forces can utilize an array of stand-
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off weapons, which are capable of hitting their targets from hundreds of kilometers
away and can be deployed from a growing variety of platforms.®

This larger and more varied inventory of precision and standoff weapons enables
U.S. air forces to attack more targets and cause more damage with each attack. To
assess the net impact of improvements to both U.S. offensive and Chinese defensive
capabilities, we modeled attacks on the 40 Chinese air bases within unrefueled fighter
range of Taiwan, and, separately, on the smaller number from which Chinese aircraft
could range the Spratly Islands. Runway attack models suggest that, in 1996, U.S.
air attacks could close Chinese runways for an average of eight hours. This figure had
increased to between two and three days by 2010, and it remained roughly similar
through 2017. In all four snapshot years, U.S. air forces could effectively close all of
China’s air bases opposite the Spratly Islands for the first week of operations. While
ground attack represents a rare bright spot for relative U.S. performance, it is impor-
tant to note that the inventory of standoff weapons is finite, and performance in a
longer conflict would depend on a wider range of factors.

Scorecard 5: Chinese Anti-Surface Warfare Capabilities

The PLA has placed as much emphasis on putting U.S. aircraft carrier strike groups
(CSGes) at risk as it has into efforts to neutralize U.S. ground-based airpower. China
has developed a credible and increasingly robust over-the-horizon (OTH) intelligence,
surveillance, and reconnaissance (ISR) capability. It launched its first operational mili-
tary imaging satellites in 2000 and deployed its first OTH skywave radar system in
2007. The skywave system can detect targets and provide a general, though not pre-
cise, location out to 2,000 km beyond China’s coastline. The development of China’s
space and electronics sectors has enabled it to increase the pace of satellite launches and
deploy a wider range of sophisticated ISR satellites.

China’s development of anti-ship ballistic missiles—the first of their kind any-
where in the world—presents a new threat dimension for U.S. naval commanders.
That said, the kill chain for these missiles will pose great difficulties for the PLA, and
the United States will make every effort to develop countermeasures. Anti-ship bal-
listic missiles therefore may not pose the kind of one-shot, one-kill threat sometimes
supposed in the popular media. At the same time, however, the ongoing moderniza-
tion of Chinese air and, especially, submarine capabilities represents a more certain and
challenging threat to CSGs. Between 1996 and 2015, the number of modern diesel
submarines in China’s inventory rose from two to 37, and all but four of theses boats
are armed with cruise missiles (as well as torpedoes). RAND modeling suggests that

6 These weapons include the Tomahawk Land Attack Missile (TLAM), the conventional air-launched cruise
missile (CALCM), the Standoff Land Attack Missile (SLAM), the SLAM—Extended Range (SLAM-ER), the
Joint Air-to-Surface Standoff Missile (JASSM), the JASSM—Extended Range (JASSM-ER), and the small-
diameter bomb (SDB). Unlike the others, the SDB is a free-fall weapon, but with deployed “wings,” it has a glide
range of 60 km, or roughly twice that of other iron bombs.
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the effectiveness of the Chinese submarine fleet (as measured by the number of attack
opportunities it might achieve against carriers) rose by roughly an order of magnitude
between 1996 and 2010, and that it will continue to improve through 2017. Chinese
submarines would present a credible threat to U.S. surface ships in a conflict over
Taiwan or the South China Sea.

Scorecard 6: U.S. Anti-Surface Warfare Capabilities Versus Chinese Naval Ships

We also assessed Chinese amphibious capabilities and the ability of U.S. submarine,
air, and surface forces to sink Chinese amphibious ships. We found that the U.S.
ability to destroy Chinese amphibious forces has declined since 1996 but neverthe-
less remains formidable. China’s total amphibious ship capacity is on track to double
between 1996 and 2017. China has also deployed larger numbers of more sophisti-
cated anti-submarine warfare helicopters and ships. Largely as a function of the greater
number of target ships, RAND modeling suggests that the expected damage that U.S.
submarines might inflict has declined since 1996. Even by 2017, however, U.S. subma-
rines alone would be able to destroy almost 40 percent of Chinese amphibious shipping
during a seven-day campaign, losses that would likely wreak havoc on the organiza-
tional integrity of a landing force.

U.S. aircraft and surface ships armed with cruise missiles would likely also partic-
ipate in anti-surface warfare. The development and deployment of new classes of U.S.
anti-ship cruise missiles remained a relatively low priority for some years after the end
of the Cold War, and U.S. advances in this area did not keep pace with those elsewhere
in the world. Over the past several years, however, the U.S. military has refocused on
developing missiles better suited to the high-threat environment. Although U.S. capa-
bility against Chinese amphibious forces has declined somewhat, a combination of
submarine, air, and surface attacks would nevertheless pose a serious threat to Chinese
amphibious forces and their ability to conduct or sustain an amphibious invasion.

Scorecard 7: U.S. Counterspace Capabilities Versus Chinese Space Systems
The United States, with 526 operational satellites, has a far more extensive orbital
infrastructure than does China, with 132 satellites (as of January 2015). However,
China has been accelerating its space efforts. Its average rate of satellite launches in
2009-2014 was more than double that of 2003-2008, and more than triple that
in 1997-2002. The United States has historically been hesitant to deploy operational
counterspace capabilities, in part because it fears legitimating such deployments by
others and because of its own dependence on space support for other types of military
operations. In 2002, however, Washington changed course and approved funding for
selective counterspace capabilities. In 2004, the Counter Communications System,
designed to jam enemy communication satellites, reached initial operational capability.
The U.S. military could also utilize experimental or dual-use systems. Laser rang-
ing stations could provide accurate position data to other counterspace systems. More
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powerful lasers, such as the High-Energy Laser system, could potentially be used to
dazzle Chinese satellites’ optical sensors. Finally, the U.S. military could potentially
use improved ballistic missile interceptors as kinetic weapons, though practical and
political considerations would weigh strongly against such destructive attacks. Overall,
although the United States leads in the use of space to support terrestrial operations, its
counterspace capabilities remain relatively underdeveloped.

Scorecard 8: Chinese Counterspace Capabilities Versus U.S. Space Systems
China has pursued an extensive range of counterspace capabilities. It demonstrated
a kinetic anti-satellite capability in 2007 with a missile test against a nonoperational
Chinese weather satellite at an altitude of 850 km. At that altitude, many U.S. satellites
in low earth orbit (LEO) would be vulnerable. China has also announced three tests
of ballistic missile defense interceptors, the latest in July 2014. These tests apparently
took place at similar altitudes to the anti-satellite test and almost certainly employed
technologies that could also be employed in anti-satellite weapons or roles. Ultimately,
political considerations, the fear of escalation, and the vulnerability of Chinese systems
to debris may deter the PLA from employing kinetic attacks. Arguably more worri-
some are the PLA’s Russian-made jamming systems and high-powered dual-use radio
transmitters, which might be used against U.S. communication and ISR satellites. Like
the United States, China operates laser-ranging stations, which might be able to dazzle
U.S. satellites or track their orbits to facilitate other forms of attack.

In addition to Chinese offensive capabilities, the degree of threat posed to specific
U.S. satellite constellations depends on the altitude, number, and orbit of satellites in
those constellations and the ability of U.S. systems to maintain functionality in the
face of attack. We evaluated threats posed to seven distinct U.S. space-based functions.
The degree of threat to most of them is increasing. Threats to communication satellites
(which are subject to jamming) and imaging systems (which are small in number, with
four in LEO) are particularly severe. In two cases, the U.S. Global Positioning System
and missile warning systems, upgrades or improvements to satellite function and num-
bers may mitigate risk substantially.

Scorecard 9: U.S. and Chinese Cyberwarfare Capabilities

China’s cyber activities have become a major source of concern in the United States
and allied countries. There is strong evidence that many of the hostile cyber espio-
nage activities emanating from China are tied to the PLA. The PLA has maintained
organized cyber units since at least the late-1990s, while the U.S. Cyber Command
was only formed in 2009. Nevertheless, under wartime conditions, the United States
might not fare as poorly in the cyber domain as many assume. Cyber Command works
closely with the National Security Agency and can draw heavily on the latter’s sophis-
ticated toolkit.
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Moreover, in evaluating the likely relative impact of cyber attacks, the target
user’s skills, network management, and general resiliency are at least as important
as the attacker’s capabilities. In all of these areas, the United States enjoys substan-
tial advantages, though Chinese performance is improving. Chinese cyber security is
suspect, and its civilian computers suffer from the world’s highest rate of infection by
malware. Both sides might nevertheless face significant surprises in the cyber domain
during a conflict, and U.S. logistical efforts are particularly vulnerable, since they rely
on unclassified networks that are connected to the Internet.

Scorecard 10: U.S. and Chinese Strategic Nuclear Stability

The nuclear scorecard evaluates crisis stability in the bilateral nuclear relationship
rather than the advantage enjoyed by one side or the other. Specifically, the scorecard
examines the survivability of both sides” second-strike capabilities in the face of a first
strike by the other. When both sides maintain a survivable second-strike capability, the
incentives for both the stronger and weaker parties to strike first diminish and stability
is, in that sense, enhanced. The scorecard analysis considers the number, range, and
accuracy of both sides’ offensive weapons, as well as the number, mobility, and “hard-
ness” of nuclear targets.

China has modernized its nuclear forces steadily since 1996, increasing their
quantity as well as improving quality. It has improved survivability through the intro-
duction of the road-mobile DF-31 (CSS-9) and DF-31A intercontinental ballistic mis-
siles (ICBMs) and the Type 094 Jin-class ballistic missile submarine (SSBNs), capable
of carrying 12 modern JL-2 submarine-launched ballistic missiles (SLBMs) with a
range of approximately 7,400 km. In April 2015, the U.S. Department of Defense said
that China has added multiple independently targetable reentry vehicles to some of its
DE-5 missiles, and China is currently developing next-generation road-mobile ICBMs,
SSBNs, and SLBMs. The United States has committed major funding to modernize its
nuclear arsenal but, in keeping with both Strategic Arms Reduction Treaty (START)
and New START commitments and in contrast to China, is reducing the number
of operationally deployed warheads and strategic delivery systems (Heavy Bombers,
ICBMs, SSBN).

Despite additions to the Chinese nuclear force and U.S. reductions, even by 2017,
the United States will still enjoy a numerical advantage in warheads of at least 13 to
one. A Chinese first strike could not plausibly deny the United States a retaliatory
capability in any of the snapshot years considered. For its part, Chinese survivability
has improved significantly. Nuclear exchange modeling suggests that, as late as 2003,
only a handful of Chinese systems might have survived a U.S. first strike—and even
this outcome would have depended largely on China deploying its single, unreliable
Xia-class SSBN prior to an attack. In the 2010 and 2017 cases, more Chinese warheads
survive, and no foreign leader could contemplate a disarming first strike against China
with any degree of confidence.
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Coding the Results

Figure S.1 shows how we coded each scorecard. For the first nine scorecards, we
employed a five-color stoplight approach to depict major or minor U.S. advantage
(in dark and light green), major or minor Chinese advantage (in red and orange), and
approximate parity (in yellow). Advantage, in this context, means that one side is able
to achieve its primary objectives in an operationally relevant period while the other

Figure S.1
Summary Coding of Scorecard Results

Taiwan Conflict Spratly Islands Conflict
Scorecard 1996 2003 2010 2017 1996 2003 2010 2017

1. Chinese attacks on air bases

2. U.S. vs. Chinese air superiority

3. U.S. airspace penetration

4. U.S. attacks on air bases

5. Chinese anti-surface warfare

6. U.S. anti-surface warfare

7. U.S. counterspace

8. Chinese counterspace

9. U.S. vs. China cyberwar

Country 1996, 2003, and 2010 2017

10. Nuclear stability
(confidence in secure China Low confidence Medium confidence
second-strike capability)

u.s. High confidence

NOTES: To prevail in either Taiwan or the Spratly Islands, China’s offensive goals would require it to
hold advantages in nearly all operational categories simultaneously. U.S. defensive goals could be
achieved by holding the advantage in only a few areas. Nevertheless, China’s improved performance
could raise costs, lengthen the conflict, and increase risks to the United States.

Key for Scorecards 1-9

U.S. Capabilities Chinese Capabilities
Major advantage - Major disadvantage
Advantage Disadvantage
Approximate parity Approximate parity
Disadvantage Advantage

Major disadvantage - Major advantage
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side would have trouble in doing so.” For the nuclear scorecard, results are expressed as
the degree of confidence that each side could reasonably expect to have in the surviv-
ability of its second-strike strategic nuclear capability. The summary coding suggests a
number of trends and conclusions, outlined in the next section. But the coding should
be considered only in the context of the fuller analysis presented in this report, as well
as with the caveats discussed in Chapters One and Thirteen.

Conclusions: Receding Frontier of U.S. Dominance

Looking across the results of all ten scorecards, four broad trends emerge:

* Since 1996, the PLA has made tremendous strides, and, despite improvements to
the U.S. military, the net change in capabilities is moving in favor of China. Some
aspects of Chinese military modernization, such as improvements to PLA bal-
listic missiles, fighter aircraft, and attack submarines, have come extraordinarily
quickly by any reasonable historical standard.

* 'The trends vary by mission area, and relative Chinese gains have not been uni-
form across all areas. In some areas, U.S. improvements have given the United
States new options, or at least mitigated the speed at which Chinese military
modernization has shifted the relative balance.

* Distances, even relatively short distances, have a major impact on the two sides’
ability to achieve critical objectives. Chinese power projection capabilities are
improving, but present limitations mean that the PLA’s ability to influence events
and win battles diminishes rapidly beyond the unrefueled range of jet fighters and
diesel submarines. This is likely to change in the years beyond those considered in
this report, though operating at greater distances from China will always work,
on balance, against China.

* The PLA is not close to catching up to the U.S. military in terms of aggregate
capabilities, but it does not need to catch up to the United States to dominate its
immediate periphery. The advantages conferred by proximity severely complicate
U.S. military tasks while providing major advantages to the PLA. This is the cen-
tral finding of this study and highlights the value of campaign analysis, rather
than more abstract assessments of capabilities.

7" The duration of conflict considered is key to the coding of results. Our coding considers advantage primarily
in the first three weeks of a conflict. The first several weeks could see immense destruction and set the conditions
under which a longer war might or might not continue. Expectation about how a conflict might play out during
the first few weeks will shape leadership behavior on both sides during crises. Nevertheless, it should be borne in
mind that conflicts can evolve in various ways, and the results could be quite different in a more protracted fight.
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Over the next five to 15 years, if U.S. and PLA forces remain on roughly current
trajectories, Asia will witness a progressively receding frontier of U.S. dominance. The
United States would probably still prevail in a protracted war centered in virtually any
area, and Beijing should not infer from the above generalization that it stands to gain
from conflict. U.S. and Chinese forces would likely face losses on a scale that neither
has suffered in recent decades. But PLA forces will become more capable of establish-
ing temporary local air and naval superiority at the outset of a conflict. In certain
regional contingencies, this temporal or local superiority might enable the PLA to
achieve limited objectives without “defeating” U.S. forces. Perhaps even more worri-
some from a military-political perspective, the ability to contest dominance might lead
Chinese leaders to believe that they could deter U.S. intervention in a conflict between
it and one or more of its neighbors. This, in turn, would undermine U.S. deterrence
and could, in a crisis, tip the balance of debate in Beijing as to the advisability of using
force.

Although the United States will probably not have the resources to prevent all
further erosion of the balance of military power over the next decade, it can adjust its
force structure, operating concepts, and diplomacy in ways that will slow the process
and limit the impact on deterrence and other U.S. strategic interests. In the longer
term, technological and, especially, economic variables will determine whether and
when the larger trend can be reversed or the balance stabilized, while political events
will determine how important the military equation is in defining the relationship
between Washington and Beijing,.

Recommendations

Based on the findings outlined here, we make five broad recommendations designed
to buttress deterrence, reduce U.S. losses at the start of a conflict, and ensure vic-
tory should war occur. All represent areas in which we believe additional thought and
analysis are in order, rather than fully developed policy proposals:

* Western governments and commentators should work to shape Chinese percep-
tions. Trends in the balance of power are moving against the United States, but
analysts should make it clear that war would carry immense risks for Beijing,

* Procurement priorities should be adjusted, with more emphasis on base redun-
dancy and survivability; standoff systems optimized for high-intensity conflict;
stealthy, survivable fighters and bombers; submarine and anti-submarine warfare;
and robust space and counterspace capabilities. To pay for these priorities, more
rapid cuts to legacy fighter forces should be considered, as should decreasing the
emphasis on large aircraft carriers.
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The process by which the United States plans for Pacific military operations
should be made as dynamic and open as possible. An active denial strategy that
capitalizes on Asia’s strategic depth and enable U.S. forces to absorb initial blows
and fight their way back toward final objectives should be considered. Defending
static positions near China may simply become unaffordable.

U.S. political-military efforts with the Pacific island states and Southeast Asian
nations should be intensified, with the goal of expanding potential access in war-
time. While the greatest immediate prospects are in deepening defense relations
with the Philippines and Vietnam, efforts should also be made with the states of
Southeast Asia’s “southern tier,” including Indonesia and Malaysia. This will pro-
vide greater strategic depth and more options for U.S. forces.

The United States should make a concerted effort to engage China on strategic
stability and escalation issues. The deployment of new classes of conventional and
nuclear weapons will likely complicate arms-control challenges in the coming
years, but discussions could nevertheless serve to sensitize Chinese and U.S. poli-
cymakers to emerging dangers and, perhaps, lead to mutual restraint in some
areas.

Although trends in the military balance are running against the United States,

there are many actions that the United States could take to reinforce deterrence and
continue to serve as the ultimate force for stability in the Western Pacific.
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CHAPTER ONE
Introduction

As late as the mid-1990s, China’s military was large but antiquated in both equipment
and operational practice.! Since then, it has made great strides in virtually all areas. It
has replaced much of its old stock of equipment, updated its doctrine, improved the
quality of its personnel, and increased the realism of its training. New systems and
capabilities challenge the ability of the United States to operate in areas close to China.
The reach of the People’s Liberation Army (PLA) has grown dramatically, and it has
undertaken a wide variety of deployments for United Nations (UN) peacekeeping
assighments and training missions. Since December 2008 it has kept naval forces on
station to conduct counter-piracy operations in the Gulf of Aden.

These improvements are partly a function of significantly expanded resources.
The sinews of national power grow from the civilian economy, and, in China’s case,
the economy has grown in real (inflation-adjusted) terms by 442 percent between 1996
and (estimated) 2015. Defense spending, which grew by 620 percent in real terms over
the same period (for an annual growth rate of 11 percent), has outstripped growth in
gross domestic product (GDP).? Just as important, improvements to Chinese military
capabilities have also been a function of the reform of organizational structures, pro-

I Declassified documents reveal that, in the mid-1980s, the U.S. Central Intelligence Agency judged Chinese

forces to be outmoded and suggested that the Soviet Union possessed the capacity to take offensive action in
northern China, as well as the ability to take Beijing with reinforcement (Central Intelligence Agency, “Soviet
Forces in the Far East,” National Intelligence Estimate 11-14/40-81, October 1985). A decade later, a 1995
RAND Corporation study of the PLA Air Force (PLAAF) concluded that it “does not constitute a credible offen-
sive threat against the United States or its Asian allies today” (Kenneth W. Allen, Glenn Krumel, and Jonathan
D. Pollack, China’s Air Force Enters the 21st Century, Santa Monica, Calif.: RAND Corporation, MR-580-AF,
1995).

2 We note, however, that Chinese government expenditures have risen even more rapidly, and defense spending
has fallen as a percentage of the overall government budget. GDP (national currency) and GDP deflator data are
from the International Monetary Fund’s World Economic Outlook Database as of May 2015. Official Chinese
defense budgets can be found in a variety of places, including reports following each year’s National People’s
Congress and in the State Statistics Bureau, China Statistical Yearbook, various years. China’s official defense
expenditure is believed to underrepresent China’s overall defense-related spending, but the growth rate of China’s
overall defense spending is believed to be approximately the same as that of the official defense expenditure. For
more on Chinese defense budgets and changes to them, see Keith Crane, Roger Cliff, Evan Medeiros, James Mul-
venon, and William Overholt, Modernizing China’s Military: Opportunities and Constraints, Santa Monica, Calif.:
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curement, and operational concepts.> The PLA is not without important weaknesses,
but it continues to improve and narrow the qualitative lead once enjoyed by the United
States as it moves toward a leaner but higher-quality fighting force.*

Although China is narrowing the gap, the United States maintains a substantial
overall lead in defense capabilities. It continues to outspend China. At $560 billion
in 2015 (including supplemental spending for ongoing operations), the U.S. defense
budget was roughly four times the official Chinese defense budget of $142 billion (con-
verted at the market exchange rate).> Not all defense-related expenditures are included
in China’s official defense budget. According to one estimate, China’s 2010 defense
spending was roughly 45 percent larger than its official defense budget numbers would
suggest, and that percentage probably holds roughly true today.¢ However, the U.S.
defense budget also fails to capture much of its security-related spending; veterans’
affairs and veterans’ pensions alone would add 19 percent to the official budget (not
including most intelligence, nuclear weapons, and homeland security expenditures).
Given the likelihood that China’s defense budget growth will continue to outpace that
of the United States, the resource gap will continue to narrow over time.

The United States enjoys a stockpile of equipment that is, overall, more formida-
ble than China’s. China is only now readying its first aircraft carrier, while the United
States has ten full-sized carriers and nine amphibious assault ships capable of sup-
porting fixed-wing aircraft. The U.S. Air Force’s first purpose-built stealth aircraft,

RAND Corporation, MG-260-AF, 2005, and George J. Gilboy and Eric Heginbotham, Chinese and Indian Stra-
tegic Behavior: Growing Power and Alarm, Cambridge, UK: Cambridge University Press, 2012.

3 For two general works that address all three issues, see Anthony H. Cordesman and Martin Kleiber, Chinese
Military Modernization: Force Development and Strategic Capabilities, Washington, D.C.: Center for Strategic
and International Studies, 2007; and David Shambaugh, Modernizing China’s Military: Progress, Problems, and
Prospects, Berkeley, Calif.: University of California Press, 2002. On the reform of the procurement system and
industry, see Crane et al., Modernizing China’s Military, 2005, pp. 135-190. On the development of doctrine, see
James Mulvenon and David M. Finkelstein, eds., China’s Revolution in Doctrinal Affairs: Emerging Trends in the
Operational Art of the Chinese People’s Liberation Army, Alexandria, Va.: Center for Naval Analyses, 2005.

4 On continuing PLA weaknesses, see Michael S. Chase, Jeffrey Engstrom, Tai Ming Cheung, Kristen A. Gun-
ness, Scott Warren Harold, Susan Puska, and Samuel K. Berkowitz, China’s Incomplete Military Transforma-
tion: Assessing the Weaknesses of the People’s Liberation Army (PLA), Santa Monica, Calif.: RAND Corporation,
RR-893-USCC, February 2015.

5 Office of the Secretary of Defense, Chief Financial Officer, Unirted States Department of Defense Fiscal Year
2016 Budget Request: Overview, Washington, D.C.: U.S. Department of Defense, February 2015, pp. 1-5.

¢ Off-budget items—those that contribute to defense capabilities but are not included in official accounting of
“defense spending”—are a feature of virtually all states, but Chinese budgeting is less transparent than that
of the United States. Nevertheless, even in the Chinese case, many of the most important categories can either be
found as line items in other parts of the budget or estimated using a variety of means. To arrive at the 45-percent
figure cited here, spending or estimated spending on defense pensions and benefits, paramilitaries, research and
development, subsidies to dual-use industries, arms imports, and arms sales profits was added to the Chinese
official defense budget figure. Budgets for intelligence functions and nuclear programs were not included. For
additional details, see Gilboy and Heginbotham, Chinese and Indian Strategic Behavior, 2012.
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the F-117, achieved initial operating capability in 1983. The Air Force currently oper-
ates ten squadrons of 185 F-22 aircraft, the world’s first operational fifth-generation
fighter.” As of June 2014, the Air Force and the Marine Corps had taken delivery of
78 F-35 Joint Strike Fighters, the world’s second operational fifth-generation aircraft
currently in low-rate initial production.® The PLA, for its part, appears highly moti-
vated to develop its own stealth capabilities. By July 2014, it had tested four prototypes
of the J-20 and had conducted flight-testing of a second fighter with stealth charac-
teristics, the J-31, but none of these aircraft had yet entered production.’ The United
States also maintains far more (and far more capable) support aircraft, such as tankers
and airborne warning and control system (AWACS)—equipped aircraft, and it enjoys
a similar lead in deployed satellite capabilities, attack submarines, and anti-submarine
platforms.

Nonetheless, a number of factors complicate the U.S. military position vis-a-
vis China. The U.S. military is pulled in several directions by a range of world-wide
demands, while the PLA enjoys the ability to focus more narrowly. Most obviously, the
U.S. military continues to operate in both Afghanistan and Iraq, periodically engages
in other contingencies (e.g., Libya in 2011 and Syria from 2014 to the present), and
maintains a substantial forward presence in Europe and Asia. The U.S.-led wars in Iraq
and Afghanistan not only have consumed enormous resources—with the direct com-
bined costs totaling approximately $1.5 trillion through the end of 2014—but have
also led the U.S. military to reorganize and re-equip many of its forces in ways that
maximize counterinsurgency rather than conventional capabilities.'®

Historical legacy and national interests have bequeathed the United States other
global tasks, missions, and considerations that have little to do with China but con-
sume large portions of the defense budget. In evaluating its strategic nuclear posture,
for example, the United States has focused largely on sufficiency relative to the Russian
arsenal, which dwarfs that of China or any other second-tier nuclear power. Moving
forward, the U.S. military will be constrained by growing budgetary pressures and
increased political emphasis on domestic priorities.

China’s narrower focus on a range of primarily East Asian missions, especially
Taiwan contingencies, allows it to optimize its forces for those tasks. Geography—
the “bones of strategy”—vastly complicates the challenges faced by the United States.
Taiwan, toward which the United States has complex historical obligations but which

7 United States Air Force, Fiscal Year 2016 Budger Overview, Washington, D.C.: U.S. Department of Defense,
February 2015, p. 37.

8 U.S. Government Accountability Office, F-35 Sustainment: Need for Affordable Strategy, Greater Attention to
Risks, and Improved Cost Estimates, GAO-14-778, Washington, D.C., September 2014, p. 7.

9 U.S.-China Economic and Security Review Commission, 2014 Report to Congress, Washington, D.C.: U.S.
Government Printing Office, 2014, p. 311.

10 Neta C. Crawford, U.S. Costs of Wars Through 2014: $4.4 Trillion and Counting, 2014.
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is claimed as a renegade province by China, lies less than 100 miles off the Chinese
coast. In addition, three formal U.S. allies in Asia (Japan, South Korea, and the Philip-
pines) have territorial or maritime claims that overlap with those of China, as do sev-
eral non-treaty U.S. partners. While China’s proximity to many of these allies can be
measured in dozens or hundreds of miles, these areas are thousands of miles from the
continental United States.

As China prepares for conflicts close to its periphery, the mainland provides large
and relatively secure staging areas for operations. This enables the PLA to focus largely
on “tooth” (combat forces) as opposed to “tail” (support assets). While the United
States must maintain an extensive sea and air logistical capacity, along with largely
space-based communication systems, China can utilize local logistical facilities and
land-based communication capabilities. These assets are inherently more robust, more
secure, and less expensive than the ship-, air-, or space-based platforms upon which
U.S. forces must depend.

Further capitalizing on geographic asymmetry, the PLA has developed a number
of relatively inexpensive, high-leverage capabilities designed to keep U.S. forces
at arm’s length. Although they have come to be known as anti-access/area-denial
(A2/AD) capabilities, the original Chinese is better translated as anti-intervention."
These capabilities include a large number of highly accurate ballistic missiles, high-
quality anti-ship cruise missiles, submarines, sophisticated long-range air defense sys-
tems, and counter-C4ISR (command, control, communication, computer, intelligence,
surveillance, and reconnaissance) capabilities, including counterspace, electronic war-
fare, cyberwarfare, and anti-radiation systems.

The degree to which the United States and China can marshal their unique advan-
tages to address the situation at hand depends on the scenario considered and the oper-
ational conditions associated with it. In general, scenarios close to the Chinese main-
land offer important operational advantages to the PLA, while those more distant play
to U.S. strengths. The objectives associated with military action would have an equally
large impact. A Chinese campaign to take and occupy Taiwan would present differ-
ent opportunities and challenges for both sides than would, for example, an effort to
achieve concessions through a submarine or mine-based blockade of Taiwanese ports.

1 The Chinese term AN (fanjieru) is better translated as “anti-intervention.” The term that more directly
translates to anti-access, JCi# A (fanjinru), is generally employed only in reference to the U.S. discussion of Chi-
nese strategy. As Christopher Twomey and Taylor Fravel observe, Chinese analysts do not employ either term to
describe Chinese strategy. Nevertheless, the term can be a useful shorthand to describe a range of Chinese capa-
bilities that are more useful for China in denying enemy control of air or maritime spaces than to actively control
them for itself. See Christopher P. Twomey and Taylor M. Fravel, “Projecting Strategy: The Myth of Chinese
Counter-Intervention,” Washington Quarterly, Vol. 37, No. 4, 2015. For sources that discuss anti-access strate-
gies, see Roger Cliff, Mark Burles, Michael S. Chase, Derek Eaton, and Kevin L. Pollpeter, Entering the Dragon’s
Lair: Chinese Antiaccess Strategies and Their Implications for the United States, Santa Monica, Calif.: RAND Cor-
poration, MG-524-AF, 2007; and Jonathan Greenert and Mark Welsh, “Breaking the Kill Chain: How to Keep
America in the Game When Our Enemies Are Trying to Shut Us Out,” Foreign Policy, May 16, 2013.
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Any realistic and effective U.S. political-military strategy in Asia must account
for relative military capabilities. In the context of the U.S. democratic system, much
of the process by which such strategies are decided unfolds in public. Each adminis-
tration regularly produces documents that outline the broad contours of U.S. strategy
and provide a basis for discussing and debating the country’s international direc-
tion. Whatever course the executive branch sets, congressional support, in the form
its oversight role and power of the purse, is indispensable to implementing effective
policy. Ultimately, the public must also be engaged.

The speed and magnitude of change in the East Asian balance of power will inevi-
tably prompt a vigorous debate on U.S. political and military strategy in the region.
The ability to produce policy that will secure U.S. interests in the region depends on
a solid analytical foundation. Yet, despite the fact that Asian defense will be central to
overall U.S. strategy and military force planning, the available literature on these issues
is inconsistent in its coverage.

The State of the Literature

China is becoming an increasingly important driver of U.S. military requirements.
Given the importance of East Asian military issues, one might expect both a vigor-
ous public debate on the subject and a substantial analytical literature to support the
discussion. To be sure, there is a rich body of work on trends in Chinese military capa-
bilities, much of which offers assessments of Chinese source material.'?> This literature
includes specialized works on individual services, especially maritime, air, and missile
capabilities.’? Feeding into this literature, particularly in the past five years, has been a

12 The Office of the Secretary of Defense publishes an annual document on Chinese military developments.
The latest, as of this writing, is Military and Security Developments Involving the People’s Republic of China 2015,
Washington, D.C., 2015. For a general discussion, see Ashley J. Tellis and Travis Tanner, eds., Strategic Asia
2012—-13: China’s Military Challenge, Seattle, Wash.: National Bureau of Asian Research, 2012; Cordesman and
Klieber, Chinese Military Modernization, 2007; Shambaugh, Modernizing China’s Military, 2002; and Roy Kam-
phausen and Andrew Scobell, eds., Right-Sizing the People’s Liberation Army: Exploring the Contours of China’s
Military, Catlisle, Pa.: Strategic Studies Institute, U.S. Army War College, September 2007.

13 The volume of this literature permits only a selective citation of sources. On PLA ground forces, see Dennis J.
Blasko, 7he Chinese Army Today: Tradition and Transformation for the 21st Century, New York: Routledge, 2012.
On maritime capabilities, see Phillip C. Saunders, Christopher Yung, Michael Swaine, and Andrew Nien-Dzu
Yang, eds., 7he Chinese Navy: Expanding Capabilities, Evolving Roles, Washington, D.C.: National Defense Uni-
versity, 2011; Bernard D. Cole, The Great Wall at Sea: China’s Navy in the Twenty-First Century, 2nd ed., Annapo-
lis, Md.: Naval Institute Press, 2010; James C. Bussert and Bruce Eleman, People’s Liberation Army Navy: Combat
Systems Technology, 1949-2010, Annapolis, Md.: Naval Institute Press, 2011; and Office of Naval Intelligence,
People’s Liberation Army Navy: A Modern Navy with Chinese Characteristics, Suitland, Md., August 2009. On the
PLAAF, see Richard P. Hallion, Roger Cliff, and Phillip Saunders, eds., 7he Chinese Air Force: Evolving Con-
cepts, Roles, and Capabilities, Washington, D.C.: National Defense University Press, 2012; Kenneth Allen, 7he
Ten Pillars of the People’s Liberation Army Air Force: An Assessment, Washington, D.C.: Jamestown Foundation,
April 2011; and Roger Cliff, John Fei, Jeff Hagen, Elizabeth Hague, Eric Heginbotham, and John Stillion, Shak-
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wealth of news, reports, and studies on the development of notable new Chinese mili-
tary capabilities.!

Yet, despite a large and growing volume of work on the development of Chi-
nese military capabilities, the literature remains limited in several important respects.
Perhaps most important in the context of the public discussion of strategy and pri-
orities, the literature on relative capabilities in an operational setting is sparse and
underdeveloped. Obviously, military conflict does not take place in an abstract void,
and some understanding of the interaction of capabilities, geography, distance, speed,
and relevant operational dynamics is necessary to reach meaningful conclusions. A
number of well-reasoned and important qualitative assessments of military dynamics
have addressed these contextual factors.’ But with a small number of notable excep-
tions, there has been little work that attempts to quantify the dynamics in ways that
would enable a more structured evaluation—or offer a baseline for discussions and
debates about the role or parameters of particular variables.!¢

This analytical gap is particularly notable when contrasted with the Cold War
period, during which a large body of operationally informed, open-source analysis
was produced and debated. Some of this analysis, particularly early in the Cold War,

ing the Heavens and Splitting the Earth: Chinese Air Force Employment Concepts in the 21st Century, Santa Monica,
Calif.: RAND Corporation, MG-915-AF, 2011. On China’s strategic nuclear forces, see Hans M. Kristensen and
Robert S. Norris, “Chinese Nuclear Forces, 2013, Bulletin of the Atomic Scientists, Vol. 69, No. 6, November/
December 2013; M. Taylor Fravel and Evan S. Medeiros, “China’s Search for Assured Retaliation: The Evolution
of Chinese Nuclear Strategy and Force Structure,” International Security, Vol. 35, No. 2, Fall 2010; and John
Wilson Lewis and Xue Litai, fmagined Enemies: China Prepares for Uncertain War, Stanford, Calif.: Stanford
University Press, 2006.

14 See, for example, Dennis M. Gormley, Andrew S. Erickson, and Jingdong Yuan, A Low-Visibility Force Mul-
tiplier: Assessing China’s Cruise Missile Ambitions, Washington, D.C.: National Defense University Press, 2014;
Andrew S. Erickson, Chinese Anti-Ship Ballistic Missile Development: Drivers, Trajectories, and Strategic Implica-
tions, Washington, D.C.: Jamestown Foundation, May 2013; Andrew S. Erickson, Abraham M. Denmark, and
Gabriel Collins, “Beijing’s ‘Starter Carrier’ and Future Steps,” Naval War College Review, Vol. 65, No. 1, Winter
2012; John A. Tirpak, “Here Comes Adversary Stealth,” Air Force Magazine, Vol. 95, No. 12, December 2012;
and Jan Easton, “China’s Evolving Reconnaissance Strike Capabilities,” Project 2049 Institute, February 2014.

15 See, for example, Andrew F. Krepinevich, Why Air-Sea Battle? Washington, D.C.: Center for Strategic and
Budgetary Assessment, 2010; and William S. Murray, “Revisiting Taiwan’s Defense Strategy,” Naval War College
Review, Vol. 61, No. 3, Summer 2008.

16 For exceptions, see Michael A. Glosny, “Strangulation from the Sea? A PRC Blockade of Taiwan,” Inter-
national Security, Vol. 28, No. 4, Spring 2004; Owen R. Cote, Jr., Assessing the Undersea Balance Between the
U.S. and China, MIT Security Studies Working Paper, Cambridge, Mass.: Massachusetts Institute of Technol-
ogy, February 2011; David A. Shlapak, David T. Orletsky, and Barry A. Wilson, Dire Strait? Military Aspects of
the China-Taiwan Confrontation and Options for U.S. Policy, Santa Monica, Calif.: RAND Corporation, MR-
1217-SRF, 2000; and David A. Shlapak, David T. Orletsky, Toy I. Reid, Murray Scot Tanner, and Barry Wilson,
A Question of Balance: Political Context and Military Aspects of the China-Taiwan Dispute, RAND Corporation,
MR-888-SRF, 2009. Other quantitative work provides analysis that could easily be applied to U.S.-China mili-
tary dynamics, but is not framed explicitly as such. See, for example, Dean A. Wilkening, “A Simple Model for
Calculating Ballistic Missile Defense Effectiveness,” Science and Global Security, Vol. 8, No. 2, 1999.
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focused on nuclear issues.!” Subsequently, the focus shifted largely to questions of suf-
ficiency in the context of specific conventional military campaigns, with a particular
emphasis on a possible campaign in Central Europe.’® More specialized work looked
at individual parts of a Central European campaign, such as armored warfare or air
combat.” Other work modeled ground combat in the Middle East and U.S.-Soviet
submarine combat in the Pacific.?® This analytical work informed public discussions
of critical defense issues and set the stage for important shifts in operational concepts.

It would be wrong to exaggerate the intellectual achievements from the Cold
War, which produced outstanding analytical failures in addition to successes, or to
disparage contemporary work on Chinese military issues. With a core of dedicated
China-watchers and much better access to source material in China than was possible
in the Soviet Union, Western analysts have a richer and more complete understanding
of many aspects of the Chinese military system than they ever did of the Soviet mili-
tary. Nevertheless, it is fair to say that the current discussion of China-related military
issues suffers from a relative deficit of rigorous analysis of comparative U.S. and Chi-
nese military capabilities in operationally relevant circumstances. Perhaps the paucity
of work on this subject derives, at least in part, from an unwillingness to imagine war
between states that are not (and need not be) enemies. While this is a laudable senti-
ment, the United States has security interests in Asia that require imagining the worst,
even as it strives for a far superior, peaceful outcome.

17 For an early Cold War case, see the seminal RAND study led by Albert Wohlstetter that assessed the surviv-
ability of U.S. bomber bases and recommended strategies for enhancing deterrence. Albert J. Wohlstetter, Fred S.
Hoffman, R. J. Lutz, and Henry S. Rowen, Selection and Use of Strategic Air Bases, Santa Monica, Calif.: RAND
Corporation, R-266, 1954. (A classified version of the report was published the preceding year.) For work from
the late Cold War, see Glenn A. Kent and David E. Thaler, First-Strike Stability: A Methodology for Evaluating
Strategic Forces, Santa Monica, Calif.: RAND Corporation, R-3765, 1989.

18 Barry R. Posen, “Is NATO Decisively Outnumbered?” International Security, Vol. 12, No. 4, Spring 1988;
Eliot A. Cohen, “Toward Better Net Assessment: Rethinking the European Conventional Balance,” International
Security, Vol. 13, No. 1, Summer 1988; Barry R. Posen, “Measuring the European Conventional Balance,” Inter-
national Security, Vol. 9, No. 3, Winter 1984-1985; John J. Mearsheimer, “Numbers, Strategy, and the European
Balance,” International Security, Vol. 12, No. 4, Spring 1988.

19 Joshua M. Epstein, Measuring Military Power: The Soviet Air Threat to Europe, Princeton, N.J.: Princeton
University Press, 1984; Malcolm Chalmers and Lutz Unterseher, “Is There a Tank Gap? Comparing NATO and
Warsaw Pact Tank Fleets,” International Security, Vol. 13, No. 1, Summer 1988.

20 Joshua M. Epstein, Strategy and Force Planning: The Case of the Persian Gulf, Washington, D.C.: Brookings
Institution Press, 1987; Barry R. Posen, Inadvertent Escalation: Conventional War and Nuclear Risks, Ithaca, N.Y.:
Cornell University Press, 1992.
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Purpose and Scope of This Study

No single work can fill the gap in the literature discussed above in its entirely, and this
study represents more of a beginning than an end to the discussion. Nevertheless, we
hope to advance the discussion by offering the broadest array of structured analysis
produced to date in the open literature.

This research addressed several key questions: What are the trends in military
competition between China and the United States? Are there areas where particular
weaknesses or vulnerabilities are emerging? Are there areas where the United States is
maintaining (or even improving) its relative position? Are there specific parts of the
overall competition that are particularly important in terms of their spillover impact
into other areas? What are the effects of geography and distance on the relative capa-
bilities of different types of Chinese and U.S. forces? In the remainder of this section,
we address the levels of analysis undertaken and the methods and key features of the
analysis. No study can do all things, so we also discuss the limitations on the scope of
activities undertaken.

Levels of Analysis

Ten scorecards represent the core of this work. Each looks at relative capabilities in an
individual mission area at roughly the operational level. Below that, each scorecard
examines the component parts of the competition at the tactical, or element, level. At
one level above the scorecards are two campaigns, or scenarios, that provide the context
and parameters within which we evaluated each scorecard. Finally, in Chapter Four-
teen of this report, we address the strategic implications of the findings for such issues
as deterrence and strategic stability.?!

Operational-Level Analysis: The Scorecards

The report addresses military trends in a number of operational-level mission areas (see
Table 1.1), with the assessment of each representing a single scorecard. The scorecards
are designed to evaluate critical dynamics in different types of air, maritime, space,
and nuclear combat. Each represents a mission area or type of warfare that is relevant
to possible military conflict scenarios between the United States and China—and, in
particular, to the two campaign-level scenarios outlined later in this chapter. Each is
intended to reflect a type or category of conflict that will be recognizable to profes-
sional military officers and analysts. (U.S. naval officers will, for example, recognize
and understand the term anti-surface warfare.)

21 While these terms correspond to U.S. Department of Defense (DoD) terms for levels of conflict, their con-
ception and use have been adapted for this analytical effort. For official DoD definitions of these terms, see U.S.
Joint Chiefs of Staff, DoD Dictionary of Military Terms, Joint Publication 1-02, Washington, D.C., as amended
through March 15, 2015. Strictly speaking, only the strategic, operational, and tactical are officially defined as
“levels of war,” but the DoD definition of a “campaign” bears many hallmarks of having its own level: “A series of
related major operations aimed at achieving strategic and operational objectives within a given time and space.”
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Table 1.1
Scorecards Analyzed

Number Description Details

Air and missile scorecards

1 Chinese attacks on air bases  China’s capability to deny U.S. use of forward air bases

2 U.S. vs. qhinese air Co.mbgt invol\(ing U.S. and Chinese air forces attempting to
superiority gain air superiority

3 U.S. airspace penetration U.S. capability to penetrate or destroy Chinese air defenses

4 U.S. attacks on air bases U.S. capability to deny Chinese use of forward air bases

Maritime scorecards

5 Chinese anti-surface warfare Chinese capability to put U.S. surface combatants at risk using
missiles, submarines, and aircraft

6 U.S. anti-surface warfare U.S. capability to destroy Chinese amphibious ships and escorts
using submarines and air attack

Space, cyber, and nuclear scorecards

7 U.S. counterspace U.S. capability to deny China’s use of satellites

8 Chinese counterspace Chinese capability to deny U.S. use of satellites

9 U.S. vs. China cyberwar U.S./Chinese capability to gain military advantage from cyber
operations

10 Nuclear stability Capability of both sides to survive and retaliate against a

nuclear attack

'The intent was not to address all possible types of combat that might occur as part
of a conflict between the United States and China but, rather, only those categories
likely to be most important.?? In selecting the scorecards, we considered both Chinese
and U.S. operational concepts. In the Chinese case, there is a substantial body of pri-
mary and secondary literature on joint and single-service campaigns.?> PLA writings

22 The scorecards do not cover all possible aspects of a broader conflict, and they address some only within the
context of the ten categories. For example, they do not address ground combat between U.S. and Chinese forces.
Although it is quite possible that such combat could occur, its probability and operational importance would
likely be secondary to other aspects of the conflict. The fight for information dominance is not treated as a dis-
creet operational arena, but the scorecards on counterspace capabilities and cyberwarfare speak to the problem
(as do sections of other scorecards). Certain aspects of anti-submarine warfare are similarly addressed in Chapters
Seven and Eight.

23 Comparing military doctrines is complicated by differences in language and concepts. There is no single word
in Chinese that directly corresponds to doctrine in the way the term is used in Western militaries. However, there
are numerous documents on warfare at the campaign level that, taken together, do offer a comprehensive theory
of operational efficacy. Chinese sources consulted include 7 K R [Zhang Yuliang], ed., (5if%52)  [The Science
of Military Campaigns, 2nd ed., Beijing: National Defense University Press, 2006; B#%#k [Xue Xinglin], ed.,

CERALIIS A8 FE)  [Campaign Theory Study Guide, Beijing: National Defense University Press, 2001;
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on joint “island landing campaigns” and the Chinese Navy’s “offensive campaigns
against coral island reefs” most directly outline the operational measures and inter-
mediate objectives that would be associated with landings on Taiwan or the islands
of the South China Sea. But a “joint anti-air raid campaign” would be a critical sub-
campaign conducted in conjunction with either of these operations to reduce sortie
generation capacity and defend against U.S. air strikes on the mainland. Descriptions
of other types of campaigns and activities informed the scorecards’ framing.2* For
example, Chinese writings specify that information operations would be conducted
before, during, and after most campaign types and that space and nuclear deterrent
operations would also be considered.

The operational concepts of both sides suggest that, regardless of strategic cir-
cumstances, both will seek to gain the initiative through offensive action. This report
therefore includes some scorecards that are framed in terms of PLA offensive objectives
and some that see U.S. forces seeking decisive outcomes. All assume active opposition
by the adversary.

The Chinese literature suggests that the PLA would seek to achieve “three supe-
riorities” (—4X): information dominance, air superiority, and sea superiority. It would
aim to disrupt U.S. forward operating bases near the conflict zone, primarily through
the use of missile strikes (scorecard 1), while attempting to sink U.S. aircraft carriers or
push back their areas of operation using submarines, missiles, and, possibly, air attacks
(scorecard 5). The PLAAF would seek to gain at least temporary air superiority over
critical areas (scorecard 2). Information warfare would be an integral part of all opera-
tions and would include efforts to blind or disable (temporarily or permanently) U.S.
satellites (scorecard 8) and to disrupt or commandeer U.S. computer systems through
cyber attack (scorecard 9).

The United States, for its part, would seek to gain air superiority through both
air-to-air battles (scorecard 2) and by penetrating Chinese airspace to strike air defense
targets and command-and-control facilities (scorecards 3 and 4). Air and missile strikes
might also be undertaken on radar installations and ballistic missile sites. The United
States would also seek to destroy Chinese surface assets, including forces dedicated

Pl P28 — M FeBAY  [PLA Second Artillery], {26 MR 2%)  [Science of Second Artillery Cam-
paigns], Beijing: People’s Liberation Army Press, 2004; EZ ZE TR PaMET LA 4 [Editorial Committee of
the People’s Liberation Army Air Force Encyclopedial, (HEEEHR245)  [China Air Force Encyclopedial,
Beijing: Aviation Industry Press, 2005; and F3EFA [Shou Xiaosong], ed., (lmE~~)  [The Science of Military
Strategy], 3rd ed., Beijing: Military Science Press, 2013. For secondary sources, see Mulvenon and Finkelstein,
China’s Revolution in Doctrinal Affairs, 2005; and David M. Finkelstein, “China’s National Military Strategy
Revisited: An Overview of the ‘Military Strategic Guidelines,” in Andrew Scobell and Roy Kamphausen, eds.,
Right-Sizing the People’s Liberation Army: Exploring the Contours of China’s Military, Carlisle, Pa.: U.S. Army War
College, 2007.

24 For example, the literature on PLAAF “air offensive campaigns” and “air defensive campaigns” and on the
PLA Second Artillery “conventional missile assault campaigns” provides important details on force disposition,
the sequencing of operations, and campaign priorities.
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to landing operations and surface action groups operating in an air defense or anti-
submarine capacity (scorecard 6). It would likely also undertake limited counterspace
and cyber operations (scorecards 7 and 9), especially if it were attacked first in those
domains.

The nuclear scorecard (scorecard 10) falls into a different category from the
others and relates to the security of second-strike capabilities and incentives for vertical
escalation, rather than the “balance of capabilities” per se. Neither side would look to
use nuclear weapons at the start of hostilities. But the security of nuclear forces would
weigh heavily on leaders’ minds during a conflict, and, under some circumstances,
pressures could build to cross the nuclear threshold, if only for demonstration pur-
poses. In general, when both sides’ nuclear forces have a secure second-strike capability,
both sides’ incentives to launch a first strike are reduced. The nuclear scorecard there-
fore focuses on the degree of confidence each side would have in the security of its own
nuclear forces while acknowledging that other military and political factors will also be
important in determining overall escalation stability.

Tactical (Element)-Level Analysis
While the specific structure of each scorecard chapter in this report differs, most include
an assessment of several different components (or elements) of the larger competition.
The scorecards generally evaluate the ability to detect, target, and attack enemy systems
or objectives. To take a single example, the Chinese anti-surface warfare (scorecard 5)
analysis looks at four capabilities:

1. Chinese over-the-horizon (OTH) intelligence, surveillance, and reconnaissance
(ISR), including radar and satellites, and the ability to detect U.S. surface com-
batants and pass targeting information on to relevant offensive elements

2. the submarine threat to U.S. surface ships (with and without ISR cueing)

hostile aircraft and air-launched cruise missile (ALCM) threats

the potential future anti-ship ballistic missile (ASBM) threat to U.S. surface

ships (see Figure 1.1).

NS

In several cases, we modeled small engagements (often between individual or small
numbers of systems) in addition to larger operational dynamics.

As in the selection of the scorecards themselves, the assessment of element-level
competition is intended to provide indicators of trends in key areas, rather than address
all possible aspects of each operational area. For example, it is likely that, in the event
of a conflict, PLA Navy (PLAN) surface action groups would focus on air defense or
anti-submarine operations relatively close to the Chinese coast. It is possible, but not
likely, that Chinese surface ships could engage the U.S. fleet, but these engagements
are not considered in the Chinese anti-surface warfare scorecard (scorecard 5). A vari-
ety of metrics related to ISR problems and three different methods of attack (subma-
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Figure 1.1

Scorecard Example and Associated Element-Level Competitions

Scorecard 5:
Chinese anti-surface
warfare

Chinese ISR vs.
U.S. surface
fleet

RAND RR392-1.1

Chinese
submari