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* Commission staff interviewed or consulted the following nongovernmental experts during the 
drafting of this section; however, these experts do not necessarily agree with or endorse the 
Commission’s assessments and statements contained herein: Ken Allen, Richard Bejtlich, Rich-
ard Bitzinger, Dennis Blasko, J. Michael Cole, Gabe Collins, Mark Cozad, Tai Ming Cheung, 
Ian Easton, Jeffrey Engstrom, Andrew Erickson, Richard Fisher, M. Taylor Fravel, Scott Harold, 
Terrence Kelly, Adam Liff, Jonathan McDowell, Joe McReynolds, Kevin Pollpeter, Michael 
Raska, Mark Rosen, Mark Stokes, Lloyd Thrall, and Peter Wilson. 

SECTION 2: CHINA’S MILITARY 
MODERNIZATION 

Introduction 
This section examines China’s evolving security perceptions; se-

lect inputs to China’s military modernization; and current and fu-
ture capabilities of China’s naval, air, missile, and space forces. It 
concludes with a discussion of the implications of China’s military 
modernization for the United States. The statements and assess-
ments presented here are based on Commission hearings, briefs by 
U.S. and foreign government officials, consultations with non-
governmental experts on China’s military,* the Commission’s fact- 
finding trip to Asia, and open-source research and analysis. 

China’s Evolving Security Perceptions 

In the early 1980s, the People’s Liberation Army (PLA) began to 
transition from a large infantry-based peasant army designed to 
fight protracted wars to a smaller, well-trained, and technology-en-
abled force. For the next 15 years, China’s military modernization 
was gradual, incremental, and focused primarily on overcoming the 
PLA’s obsolescence, reflecting Beijing’s view that a major war was 
unlikely and that China’s economic development was the Chinese 
Communist Party’s (CCP) most pressing strategic goal. 

However, Taiwan’s steady march toward democracy in the 1990s 
raised fears in Beijing that Taiwan’s increasingly progressive gov-
ernment would produce a president who would pursue de jure inde-
pendence from mainland China. This provided an impetus for the 
PLA to strengthen its capabilities for Taiwan conflict scenarios. 
Furthermore, the success of U.S. long-range, precision strikes and 
network-centric warfare during multiple U.S. and North Atlantic 
Treaty Organization (NATO) military operations in the 1990s and 
the U.S. deployment of two aircraft carrier battle groups during the 
Taiwan Strait Crisis in 1995–1996 demonstrated to Beijing that 
the United States might be willing to intervene in a Taiwan con-
flict involving China and could do so effectively. This led Beijing to 
accelerate its military modernization in the late 1990s and to focus 
on developing capabilities to counter U.S. naval and air interven-
tion in a Taiwan contingency.1 

By the mid-2000s, the growth of China’s export-driven economy 
and Beijing’s recognition of the immense value and vulnerability of 
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* PLA strategists and academics argue the United States relies primarily on the ‘‘first island 
chain’’ and the ‘‘second island chain’’ to encircle strategically China and prevent China from 
‘‘settling’’ its objectives vis-à-vis Taiwan, the East China Sea, and the South China Sea. The 
first island chain extends from Western Japan through the Ryukyus and Taiwan to the Phil-
ippines, and the second island chain stretches from the Kuriles through Eastern Japan and the 
Bonin Islands to Saipan and Guam in the Marianas. Although Western observers usually de-
scribe the ‘‘island chains’’ concept as a Chinese one, Chinese analysts claim the concept was de-
veloped by the United States following World War II to ‘‘surround’’ and ‘‘contain’’ the newly es-
tablished People’s Republic of China. 

sea lanes and resources in China’s maritime periphery combined to 
incentivize China to develop the ability to protect regional and 
strategic sea lanes and preserve freedom of movement on the high 
seas. Faced with this emerging requirement, as well as the desire 
of CCP leaders to legitimize their regime by successfully asserting 
China’s nationalistic ambitions, China hastened the development of 
maritime capabilities necessary to assert control over China’s 
claims in the East China Sea and South China Sea and to protect 
China’s access to marine resources. 

In 2004, Beijing issued a directive to the PLA to prepare for non-
traditional missions beyond China’s immediate periphery, including 
humanitarian assistance/disaster relief, counterterrorism, and 
international peacekeeping operations. In Beijing’s view, these mis-
sions are essential to China’s development because they enhance 
China’s diplomatic and political leverage in global affairs; bolster 
China’s image as a great nation for domestic and international au-
diences; and protect China’s expanding foreign economic assets and 
interests, which the CCP views as a cornerstone of the regime’s le-
gitimacy and a requirement for preserving the political system.2 
Linking China’s economic and strategic interests abroad created a 
requirement for the PLA to be able to project power outside of Asia 
on a limited basis. As the PLA’s operational capabilities have im-
proved, its naval, air, and ground forces have begun to operate be-
yond China’s immediate periphery to fulfill these new missions and 
demonstrate to the world its increasing ability to project military 
power throughout the Asia Pacific region and beyond. 

• The number of what official Chinese sources refer to as PLA 
Navy ‘‘combat readiness patrols,’’ or ‘‘blue-water training’’ de-
ployments, increased from six in 2007 to 28 in 2013, according 
to Commission analysis of U.S. government information and 
Commission discussions with U.S. and foreign government offi-
cials (see Figure 1).3 The PLA Navy now maintains a near-con-
stant presence throughout the first and second island chains 
(see Figure 2).* This activity currently is concentrated in the 
Philippine Sea, an area Beijing judges would be crucial to 
interdicting U.S. forces in a conflict,4 but is expanding gradu-
ally into the southern reaches of the South China Sea and the 
Indian Ocean. According to a senior U.S. Navy official, ‘‘the 
amount of time [PLA Navy surface task groups] train in the 
Philippine Sea now rivals that of the United States.’’ 5 

• Since 2009, the PLA Navy has conducted counterpiracy oper-
ations in the Gulf of Aden to protect Chinese commercial ship-
ping interests. Not including naval diplomacy, the initial Gulf 
of Aden mission represented China’s first operational deploy-
ment of naval forces outside of China’s regional waters. More 
recently, from January to June 2014, two successive PLA Navy 
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ships joined ships from Russia and Europe for 20 joint escorts 
of chemical weapons used in Syria’s civil war from Syria into 
international waters for neutralization.6 The PLA Navy’s ac-
tivities in the Gulf of Aden and the Mediterranean Sea dem-
onstrate its ability to conduct small-scale long-distance naval 
operations for extended durations despite China’s lack of over-
seas military bases. For more on these PLA Navy operations, 
see Chapter 2, Section 1, ‘‘Year in Review: Security and For-
eign Affairs.’’ 

• In 2010, China deployed fighter aircraft to Turkey for a joint 
China-Turkey air exercise that reportedly involved mock 
dogfights and other air-based maneuvers.7 During the Shang-
hai Cooperation Organization’s Peace Mission exercise later in 
2010, PLA Air Force bombers, escorted by fighter aircraft, car-
ried out China’s first simulated long-range air strike from air 
bases in western China. Following mid-air refueling, the air-
craft rehearsed bombing ground targets in Kazakhstan.8 Chi-
na’s activities during these exercises demonstrated for the first 
time the PLA Air Force’s ability to conduct long-range air 
strikes and air-ground operations. 

• In 2011, the PLA Air Force and Navy deployed four cargo air-
craft and one surface combatant, respectively, to support and 
protect the evacuation of 35,000 Chinese nationals from Libya 
in China’s first overseas noncombatant evacuation operation. 
China’s Ministries of Commerce, Foreign Affairs, and Public 
Security; the Civil Aviation Administration of China; Chinese 
companies operating in Libya; and Chinese shipping companies 
also participated in the evacuation and coordinated closely 
with the PLA. This operation enabled the PLA to demonstrate 
a commitment to the protection of Chinese citizens overseas 
and highlighted China’s ability to rapidly mobilize civilian as-
sets for military operations.9 

• In 2013, the PLA contributed nearly 400 troops to the United 
Nations (UN) Multidimensional Integrated Stabilization Mis-
sion in Mali. This was Beijing’s first deployment of infantry to 
support a peacekeeping operation since China began partici-
pating in UN missions in 1990. China previously had limited 
the PLA’s participation in peacekeeping operations to noncom-
bat troops—mainly military observers; staff officers; and engi-
neering, medical, and transportation personnel.10 Additionally, 
China began to deploy 700 troops to the UN Mission in South 
Sudan in September 2014, marking Beijing’s first contribution 
of an infantry battalion to a UN peacekeeping force.11 

• In early 2014, a PLA Navy surface task group carried out a so-
phisticated training exercise spanning the South China Sea, 
eastern Indian Ocean, and Philippine Sea. The deployment 
marks the first time the PLA Navy has conducted a surface 
combat readiness patrol in the Indian Ocean.12 Furthermore, 
from late 2013 to early 2014, China conducted its first sub-
marine combat readiness patrol to the Indian Ocean.13 For 
more on these PLA Navy deployments to the Indian Ocean, see 
Chapter 2, Section 1, ‘‘Security and Foreign Affairs Year in Re-
view.’’ 
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* The CMC—China’s highest military decision-making body—ensures continued CCP control 
of the PLA, sets military policy and strategy, interprets CCP guidance for the military, and over-
sees the daily operations of the massive PLA bureaucracy. The CCP chairman since 1989 typi-
cally has served as CMC chairman. 

Figure 1: PLA Navy Surface and Submarine Combat Readiness 
Deployments, 2007–2013 

Source: This figure reflects Commission estimates and judgments based on Commission anal-
ysis of U.S. government information and Commission discussions with U.S. and foreign govern-
ment officials. 

The CCP’s 18th Party Congress work report, China’s 2012 de-
fense white paper, and official Chinese media indicate continuity in 
Beijing’s assessments of the nature of future warfare and its imme-
diate and long-term threat perceptions. This suggests the PLA’s 
strategy and modernization priorities will remain focused on build-
ing offensive and defensive capabilities for long-duration, high-in-
tensity regional conflicts, including those involving U.S. interven-
tion.14 

At the same time, President, CCP Chairman, and Central Mili-
tary Commission (CMC) * Chairman Xi Jinping’s speeches to the 
military and official PLA statements and documents indicate the 
PLA probably will increase its efforts to address longstanding, per-
vasive institutional and structural problems that could limit the 
PLA’s actual ability to sustain combat operations, despite its im-
pressive capability gains. CMC Chairman Xi has repeatedly called 
for the PLA to develop a strong, professional force that is ‘‘fully ca-
pable of fighting’’ and can ‘‘win every war’’ by increasing ‘‘combat 
realism’’ in training.15 Moreover, CMC Chairman Xi reportedly told 
a committee of CCP leaders in March 2014: ‘‘There cannot be mod-
ernization of national defense and the military without moderniza-
tion of the military’s forms of organization. There has to be thor-
oughgoing reform of leadership and command systems, force struc-
ture and policy institutions.’’ According to David Finkelstein, vice 
president and director of China Studies of CNA China Studies, 
‘‘Military reform is part of the larger program that Xi is putting in 
place to put his imprimatur on the Chinese party-state. . . . ‘This 
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time, we’re serious’ should be the subtext of this new tranche of re-
form. It will be five years before you see the fruits of it. But 10 
years from now, you might see a very different PLA.’’ 16 

Figure 2: China’s First and Second Island Chains 

Source: U.S. Department of Defense, Annual Report to Congress: Military and Security Devel-
opments Involving the People’s Republic of China 2012, 2012, p. 40. 

Furthermore, China’s offensive missile force—the Second Artil-
lery—may play an increasingly important role in China’s military 
strategy and modernization priorities. Chinese state media re-
ported that CMC Chairman Xi met with the Second Artillery in 
one of his first public meetings with the PLA since taking office in 
2012. During the meeting, he reportedly called on the Second Artil-
lery to ‘‘build a powerful and technological missile force’’ and said 
the missile force ‘‘is the core strength of China’s strategic deter-
rence, the strategic support for the country’s status as a major 
power, and an important cornerstone safeguarding national secu-
rity.’’ 17 Chairman Xi’s promotion of Second Artillery Commander 
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Wei Fenghe to full general shortly after Xi assumed office also may 
indicate the growing importance of China’s missile force. This was 
the first PLA promotion over which Xi presided as the military’s 
new leader.18 

Select Inputs to China’s Military Modernization 

Military Spending 
China’s rapid economic growth has enabled it to provide con-

sistent and sizeable increases to the PLA’s budget to support its 
military modernization and gradually expanding missions. China’s 
announced official projected defense budget increased from 720 bil-
lion RMB (approximately $119.5 billion) in 2013 to 808 billion 
renminbi (RMB) (approximately $131.6 billion) in 2014, a 12.2 per-
cent increase. With the exception of 2010, China’s official defense 
budget has increased in nominal terms by double-digits every year 
since 1989 (see Figure 3).19 

Figure 3: China’s Announced Defense Spending, 1989–2014 

Note: These numbers represent China’s announced official defense budgets, not actual aggre-
gate defense spending. They do not account for inflation or appreciation in the value of China’s 
currency. 

Source: This figure reflects Commission judgments based on several sources. Each provides 
data for part of the period 1989–2014. The most recent source is used when these sources dis-
agree. For 1989–93, David Shambaugh, Modernizing China’s Military: Progress, Problems, and 
Prospects (Berkeley, CA: University of California Press, 2002), p. 189; for 1994–2001, Dennis J. 
Blasko et al., Defense-Related Spending in China: A Preliminary Analysis and Comparison with 
American Equivalents (The United States-China Policy Foundation, 2007), p. 19. http://www. 
uscpf.org/v2/pdf/defensereport.pdf; for 2002–12, Andrew Erickson and Adam Liff, ‘‘Demystifying 
China’s Defense Spending: Less Mysterious in the Aggregate,’’ China Quarterly (December 
2013): 805–830; for 2013, Jeremy Page, ‘‘China Raises Defense Spending 12.2% for 2014,’’ Wall 
Street Journal, March 5, 2014. http://online.wsj.com/articles/SB10001424052702304732804579 
421021045941010; and for 2014, Andrew Erickson and Adam Liff, ‘‘The Budget This Time: Tak-
ing the Measure of China’s Defense Spending,’’ Asan Forum 2:2 (March–April 2014). http:// 
www.theasanforum.org/the-budget-this-time-taking-the-measure-of-chinas-defense-spending/. 
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* There is no international consensus on which items should or should not be included in a 
country’s ‘‘official’’ defense budget. Every major power—including the United States and major 
allies—spends money on the military that is not captured in the country’s official ‘‘defense budg-
et.’’ For a discussion of several different definitions of total defense-related spending, see Dennis 
Blasko et al., Defense-Related Spending in China: A Preliminary Analysis and Comparison with 
American Equivalents (United States-China Policy Foundation, 2007). http://www.uscpf.org/v2/ 
pdf/defensereport.pdf. 

† U.S. treaty allies in the Asia Pacific are Australia, Japan, the Philippines, South Korea, and 
Thailand. ‘‘Established and emerging U.S. security associates’’ refers to Indonesia, Malaysia, 
New Zealand, Singapore, Taiwan, Vietnam, and India. 

China’s actual aggregate defense spending * is higher than the 
officially announced budget due to Beijing’s omission of major de-
fense-related expenditures—such as purchases of advanced weap-
ons, research and development programs, and local government 
support to the PLA—from its official figures. The Department of 
Defense (DoD) estimates China’s actual defense spending in 2013 
exceeded $145 billion, approximately 21 percent higher than Chi-
na’s announced defense budget of $119.5 billion; 20 the Stockholm 
International Peace Research Institute estimates China’s actual de-
fense spending in 2013 was $188 billion, approximately 57 percent 
higher than China’s announced defense budget.21 

The definition of defense spending is intrinsically subjective and 
no major power includes all defense-related spending in its official 
defense budget. However, relative to the United States and other 
advanced industrial democracies at a comparable level of military 
development, China is exceptional in the extent and type of defense 
spending excluded and, most importantly, the fact that the relevant 
data generally are not publicly available elsewhere. Therefore, out-
side calculations of China’s actual defense spending—at least those 
relying on open-source data—involve a significant amount of guess-
work. Efforts to assess China’s actual defense spending and to com-
pare budgets over time also are hampered by changing official 
RMB–U.S. dollar (USD) exchange rates since 2005, a lack of con-
sensus about appropriate RMB evaluation, the PLA’s poor financial 
management practices, and the difficulty determining how China’s 
purchasing power parity affects the cost of China’s foreign military 
purchases and domestic goods and services.22 

The PLA focuses on advancing and defending its interests in the 
Asia Pacific while developing the capacity to project power else-
where. Moreover, China’s defense spending is increasing at a far 
greater rate than that of the United States as well as U.S. treaty 
allies and established and emerging U.S. security associates in the 
region.† 

Andrew Erickson, associate professor at the U.S. Naval War Col-
lege, testified to the Commission that China’s defense spending lev-
els provide the PLA with ‘‘sufficient funding to develop formidable 
military capabilities for use on its immediate periphery and in its 
general region.’’ Dr. Erickson also explained China’s focus on devel-
oping regional capabilities has allowed the PLA to ‘‘rapidly exploit 
its geographical proximity and the vulnerabilities of its potential 
adversaries’ military technologies and force structures, potentially 
placing them on the costly end of a capabilities competition.’’ He 
testified this acquisition strategy has provided China with ‘‘asym-
metric capabilities that are disproportionately efficient in asserting 
its interests, even though its overall defense spending still remains 
a distant second to America’s.’’ 
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In a paper published by the Center for a New American Security, 
Captain Henry Hendrix (U.S. Navy) illustrates the efficacy and ef-
ficiency of China’s asymmetric approach by comparing the cost of 
China’s DF–21D antiship ballistic missile with the cost of the plat-
form it is designed to strike, the U.S. aircraft carrier. Assuming 
China’s DF–21D costs $11 million per missile, the high-end of an 
estimate made by two Chinese analysts, and future U.S. aircraft 
carriers cost $13.5 billion each, Captain Hendrix explains: 

China could build 1,227 DF–21Ds for every carrier the 
United States builds going forward. U.S. defenses would 
have to destroy every missile fired, a tough problem given 
the magazines of U.S. cruisers and destroyers, while China 
would need only one of its weapons to survive to [achieve] 
a mission kill. Although U.S. Navy and Air Force leaders 
have coordinated their efforts to develop the means to oper-
ate in an anti-access/area denial environment by dis-
rupting opposing operations, the risk of a carrier suffering 
a mission kill that takes it off the battle line without actu-
ally sinking it remains high.23 

China’s defense spending increases appear sustainable. Even 
high-end foreign estimates put Beijing’s actual aggregate defense 
spending at a moderate 2–3 percent of China’s gross domestic prod-
uct (GDP). Furthermore, increases to the official defense budget 
often have been exceeded by growing central government expendi-
tures in other areas,24 probably insulating Chinese leaders from 
potential criticism that they are spending too much on the military. 

In a 2013 article in the China Quarterly journal, Dr. Erickson 
and Adam Liff, a postdoctoral fellow at Princeton University’s 
Woodrow Wilson School and an assistant professor at Indiana Uni-
versity, explain the practical consequences of China’s defense 
spending going forward: 

The more sophisticated and technology-intensive [the 
PLA’s] systems become, the less benefit the PLA can derive 
from acquiring and indigenizing foreign technologies, and 
the less cost-advantage China will have in producing and 
maintaining them. . . . Developing the capabilities necessary 
to wage high- or even medium-intensity warfare beyond 
China’s immediate vicinity would require significant addi-
tional increases in the defense budget and heavy investment 
in new platforms, weapons and related systems; as well as 
training, operations and maintenance; not to mention some 
form of support infrastructure abroad. If China decides to 
develop significant power projection capabilities, its invest-
ments are likely to be increasingly inefficient and provide 
significantly less ‘‘bang’’ for a significantly larger ‘‘buck.’’ 25 

Defense Industry 
In the late 1990s, China’s leaders began to take concrete steps 

to strengthen the country’s defense industry. Although the PLA has 
not fully overcome its dependence on foreign suppliers, China since 
then has increased the size and capacity of several defense sectors 
in support of the PLA’s equipment modernization plans. According 
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* The PLA Navy already possesses an advanced, long-range submarine-launched antiship 
cruise missiles, but it was acquired from Russia. 

† ‘‘Technical proficiency’’ refers to the ability to develop, produce, and integrate advanced me-
chanical, electrical, cargo, habitability, and weapon systems into ships. 

to Tai Ming Cheung, director of the University of California’s Insti-
tute on Global Conflict and Cooperation, ‘‘there are so many 
projects underway [in 2014] that the Chinese defense industry ap-
pears to be on steroids.’’ 26 

Ballistic and Cruise Missiles: China is able to rapidly develop 
and produce a diverse array of advanced ballistic and cruise mis-
siles. China maintains the largest and most lethal short-range bal-
listic missile force in the world; fielded the world’s first antiship 
ballistic missile in 2010; deployed its military’s first long-range, 
air-launched land-attack cruise missile in 2012; and will widely de-
ploy its military’s first indigenous advanced, long-range submarine- 
launched antiship cruise missile in the next few years, if it has not 
already.* Furthermore, the PLA is developing hypersonic glide ve-
hicles as a core component of its next-generation precision strike 
capability. Hypersonic glide vehicles could render existing U.S. mis-
sile defense systems less effective and potentially obsolete (see the 
text box, ‘‘China’s Hypersonic Missile Program,’’ later in this sec-
tion). 

Naval Shipbuilding: China has demonstrated it is capable of 
manufacturing a wide range of naval combatants, including patrol 
boats, frigates, destroyers, large amphibious ships, and conven-
tional and nuclear submarines and is developing its first indige-
nous aircraft carrier. Jesse Karotkin, senior intelligence officer for 
China at the Office of Naval Intelligence (ONI), testified to the 
Commission that ‘‘during 2013 alone, over fifty naval ships were 
laid down, launched, or commissioned, with a similar number ex-
pected in 2014.’’ China’s shipbuilders already have surpassed their 
counterparts in Western Europe, Japan, and South Korea in terms 
of the number and types of ships they can produce; China’s ship-
builders could reach the technical proficiency† of Russian ship-
builders by 2020 and approach the technical proficiency of U.S. 
shipbuilders by 2030.27 

Naval Technology: China is developing its own marine gas tur-
bines and already has produced them domestically for its YUYI- 
class hovercraft. China likely will develop the ability to mass 
produce marine gas turbines for larger combatant ships in the next 
decade. Gas turbines will give PLA Navy ships better acceleration 
and combat maneuverability than steam turbines that power them 
today due to their high power-to-weight ratio, speed, fuel efficiency, 
and compact size. Gas turbines also will allow the PLA Navy to 
achieve higher readiness rates, because they do not require the 
start-up time of steam turbines.28 

Unmanned Aerial Vehicles: China is one of the world’s leading 
unmanned aerial vehicles (UAV) producers, with dozens of models 
currently in production. According to a 2012 report by the Defense 
Science Board: 

[China’s] move into unmanned systems is alarming. The 
country has a great deal of technology, seemingly unlimited 
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resources and clearly is leveraging all available informa-
tion on Western unmanned systems development. China 
might easily match or outpace U.S. spending on unmanned 
systems, rapidly close the technology gaps and become a 
formidable global competitor in unmanned systems.29 

China thus far has focused on using UAVs for intelligence, sur-
veillance, and reconnaissance (ISR) but has fielded units capable of 
delivering lethal weapons (such as missiles) and conducting elec-
tronic warfare.30 Furthermore, China’s UAV industry recently 
made advancements in unmanned combat aerial vehicle (UCAV) 
development. In November 2013, China conducted the inaugural 
test flight of its first stealth UCAV, the Lijin. According to a Chi-
nese aerospace expert quoted in the state-owned China Daily, ‘‘the 
[Lijin] can be used for reconnaissance and an air-to-ground strike. 
. . . The size and technological capability of the Lijin [also] make it 
a suitable choice for the [PLA Navy] if it is to select an unmanned 
combat platform for its aircraft carrier.’’ 31 In addition to the Lijin, 
China in 2013 revealed it is developing two other UAVs that are 
designed to carry weapons.32 

China’s Hypersonic Missile Program 
In January 2014, China tested its first hypersonic missile vehi-

cle, reportedly designated the WU–14. The test was acknowl-
edged by China’s Ministry of National Defense and later con-
firmed by DoD. After the WU–14 is deployed, the missile could 
enable China to conduct kinetic strikes anywhere in the world 
within minutes to hours.33 According to Mark Stokes, executive 
director of the Project 2049 Institute, Chinese technical lit-
erature suggests that research into boost-glide weapons has been 
underway for some time and that China may seek to field a 
‘‘boosted hypersonic glide missile capable of intercontinental 
strike’’ by 2020 and a ‘‘hypersonic scramjet-propelled cruise vehi-
cle for global operations’’ before 2025.34 

China tested the WU–14 again in August, according to two 
media reports citing unnamed sources.35 The test has not been 
acknowledged by China or confirmed by DoD. Although the test 
reportedly was unsuccessful,36 Lora Saalman, an associate pro-
fessor at the Asia-Pacific Center for Security Studies, explains, 
‘‘The decision to conduct a second WU–14 test only a few months 
after its first test shows China’s commitment to fast-tracking 
this program. . . . When compared with the yearly gaps between 
its [antisatellite] and [ballistic missile] tests in 2007, 2010, 2013, 
and 2014, the WU–14 accelerates China’s developmental 
timeline exponentially.’’ 37 
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China’s Hypersonic Missile Program—Continued 
The United States and Russia are the only other countries 

with developmental hypersonic weapons programs. 
Hypersonic vehicles create two challenges for existing missile 
defense systems, which are designed to counter slower, less 
maneuverable weapon systems. Hypersonic weapons travel at 
speeds of Mach 5 to Mach 10 (3,840 to 7,680 miles per hour). 
Furthermore, because hypersonic vehicles launched from bal-
listic missiles can travel at lower altitudes, they can evade 
quick detection.38 Lee Fuell, technical director for force mod-
ernization and employment at the National Air and Space In-
telligence Center (NASIC), testified to the Commission: 

The Chinese have talked about a recent successful test of a 
hypersonic glide vehicle, which is basically a ballistic mis-
sile launch system that gets the target or gets the payload 
fast and high, pitches over, dives to hypersonic speed, and 
then basically just glides to the target. At this point, 
NASIC thinks that it is associated with [China’s] nuclear 
deterrent forces. Of great concern would be if [China] was 
to apply the same technology and capability with a conven-
tional warhead or even just without a warhead because of 
the kinetic energy that it has in combination with their 
theater ballistic missiles, you know, in a theater role. 

The hypersonic vehicles of any kind, whether they are glide 
vehicles or cruise missiles, are extremely difficult to defend 
against because just the time is so compressed between ini-
tial detection, being able to get a track, being able to get a 
fire control solution, and then just being able to have a 
weapon that can intercept them in some way just because 
of the speed at which they’re moving. If that is combined 
with more traditional ballistic missile attacks forcing a 
target to defend against very high aspect warheads coming 
in this way at the same time they have to defend against 
low altitude, very high speed targets coming in this way, it 
makes the defense problem orders of magnitude worse for 
the defender.39 

China’s progress modernizing its defense industry is due in large 
part to China’s substantial and sustained investment in defense re-
search and development (R&D). China’s large-scale, state-spon-
sored theft of intellectual property and proprietary information also 
has allowed China to fill knowledge gaps in its domestic defense 
and commercial R&D. This process has enabled China to save time 
and money on defense R&D. China probably allocates at least 5 
percent and potentially up to 10 percent of its overall defense 
spending to R&D, making it second only to the United States in 
overall defense R&D spending.40 

Furthermore, according to Battelle’s 2014 Global R&D Funding 
Forecast: 

[China] has increased its overall R&D investments by 12 
percent to 20 percent annually for each of the past 20 years; 
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while at the same time, U.S. R&D spending increased at 
less than half those rates. As a result, China’s investment 
is now about 61 percent that of the United States, and con-
tinuing to close. At the current rates, China’s commitment 
is expected to surpass that of the United States by about 
2022, when both countries are likely to reach about $600 
billion in R&D.41 

Although this spending is not explicitly intended for use by the 
PLA, China since the late 1990s has promoted ‘‘civil-military inte-
gration’’ to facilitate the transfer of commercial technologies for 
military use. As part of this effort, China has encouraged civilian 
enterprises to participate in military R&D and production, spon-
sored research into dual-use science and technology, and developed 
common military and civilian technical standards. 

The most important coordinating body for China’s military R&D 
is the Central Special Committee, formally known as the National 
Defense Industry Special Committee. Established in the early 
1960s and led through the decades by some of China’s top political 
leaders, the Central Special Committee brings together Chinese ci-
vilian and military leaders and top technical experts to direct and 
coordinate high-priority strategic R&D programs for China’s mili-
tary modernization, such as China’s nuclear weapons, nuclear sub-
marines, ballistic missiles, and space weapons. The composition 
and role of the Committee under President and CMC Chairman Xi 
is unknown, but it likely is led by Premier Li Keqiang.42 

To manage China’s investment in R&D, Beijing has promulgated 
a number of formal R&D plans, research funding programs, and 
policies that have ambitious goals and concrete timelines. China’s 
R&D initiatives cut across the government, military, and private 
spheres by coordinating state-funded R&D efforts across them and 
placing a heavy emphasis on funding basic and foundational re-
search with impacts on multiple fields. 

• In its National Medium- to Long-Term Plan for the Develop-
ment of Science and Technology (2006–2020), approved in 2006, 
Beijing calls for the transformation of Chinese economy into a 
science and technology (S&T) powerhouse by 2020 and a global 
leader by 2050. This ‘‘grand blueprint of S&T development’’ is 
designed to bring about the ‘‘great renaissance of the Chinese 
nation.’’ 43 

• Document 37, issued in 2010 by the State Council and CMC, 
directs the PLA to improve its defense industry by (1) 
strengthening political guidance and coordination; (2) encour-
aging the opening up and sharing of military-local resources, 
particularly for S&T; (3) promoting the mutual transfer of 
dual-use technology; (4) accelerating the development of na-
tional key laboratories that facilitate civilian-military integra-
tion; (5) bolstering joint research of dual-use technologies; (6) 
expanding the scope and intensity of civilian R&D work that 
civilian research institutions and enterprises conduct in mili-
tary-use technologies; and (7) developing civil-military integra-
tion S&T parks, and civil-military dual-use technology innova-
tion bases.44 
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* Based on the numbers of contracts signed for licensed production and direct export, Russia 
from 2000–2013 significantly outstripped all other arms suppliers to China. During this same 
period, China imported smaller numbers of arms from France, Ukraine, Germany, the United 
Kingdom, Belarus, Israel, and Switzerland. Stockholm International Peace Research Institute, 
‘‘The SIPRI Arms Transfers Database.’’ http://www.sipri.org/databases/armstransfers. 

† For example, after absorbing and mastering the technology and knowledge transfers that 
Russia provided for the Su-27 fighter aircraft, China reverse engineered the Su-27 to create the 
J–11. The J–11 features improvements over the Su-27, such as a reduced radar cross-section 
and a better fire-control radar, and has a Chinese-developed engine. 

Comparing R&D in China and the United States, James Lewis, 
senior fellow and director of the Strategic Technologies Program at 
the Center for Strategic and International Studies, testified to the 
Commission: 

China has engaged in a sustained investment in technology 
for thirty years while U.S. investments in science have too 
often come in fits and starts and been driven by fads. Chi-
na’s policy to maintain and increase economic growth has 
many flaws, but at least they have one, and the contrast is 
beginning to tell. A centrally-directed economy subject to 
heavy political interference can be remarkably inefficient in 
making investment decisions and in production, but China 
has compensated for this with heavy and sustained govern-
ment spending to build capacity and by drawing upon an 
immense and underutilized talent pool. 

Furthermore, Beijing reportedly is drafting a plan to incorporate 
military research institutes into listed state-owned enterprises, pro-
viding them access to capital markets. Currently, these military re-
search institutes are funded entirely by the Chinese government 
and do not seek profits.45 With expanded sources of funding, Chi-
na’s defense industry may improve both its ability to meet PLA re-
quirements and to compete in the global arms market. 

Foreign Acquisitions 
China turns to foreign countries, mainly Russia, to purchase 

weapon systems and technologies that it cannot produce indige-
nously.* Although Moscow’s concern over China’s record of dis-
regarding intellectual property rights by copying Russian weapon 
designs † has contributed to a decline in arms sales to China since 
the mid-2000s, the two sides reportedly are negotiating several 
sales of major weapon systems, including those designed specifi-
cally to counter the United States (for more information on poten-
tial Russian arm sales to China, see ‘‘China’s Maritime Forces’’ and 
‘‘China’s Air Forces’’ later in this section). 

China also continues to purchase weapon systems and technology 
from European Union (EU) countries, despite the limited arms em-
bargo those countries imposed on China after its military mas-
sacred civilians in the 1989 Tiananmen Square crackdown. Unlike 
the United States, which enacted strict legislation prohibiting 
weapon sales to China, the EU embargo is nonbinding, and each 
member is permitted to interpret it in the context of their respec-
tive national laws and regulations.46 According to Oliver Brauner, 
a researcher at the Stockholm International Peace Research Insti-
tute (SIPRI): 
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* The approval of a license to export does not necessarily translate into an actual export. 

The EU has so far failed to develop a strategic approach 
toward the potential security implications of transfers of 
European militarily sensitive technologies that goes beyond 
the existing arms embargo and currently lacks effective 
mechanisms to control the flow of such technologies to 
China. . . . This is mainly because the EU-China relation-
ship continues to be dominated by the economic interests of 
individual member states, both in trade and increasingly in 
investments. Furthermore, due to a lack of direct security 
interests in the Asia-Pacific, Europeans do not generally see 
China as a security threat or a strategic competitor.47 

EU arms makers received licenses to export 3 billion euros 
(about $3.8 billion) of military equipment from 2001–2011.* The 
most recent EU report on arms sales by member nations claims 
member countries approved licenses to export 173 million euros 
(about $220 million) of military equipment in 2012. France ac-
counted for more than 80 percent of these licenses by value, accord-
ing to the EU report.48 Perhaps more importantly, EU countries 
are exporting dual-use technology that in many cases can be sold 
without licenses. For example, most of China’s indigenous diesel- 
electric submarines and several of its surface combatants are 
equipped with engines designed and manufactured by German and 
French firms.49 

With the emergence of a more modern and able domestic defense 
industrial base, China is gradually shifting its focus from pur-
chasing complete foreign systems to procuring foreign military and 
dual-use subsystems and components via open sources, trade, and 
traditional and nontraditional espionage. Among China’s most ef-
fective methods used to acquire sensitive U.S. technology are cyber 
espionage; witting and unwitting collection by Chinese students, 
scholars, and scientists; joint ventures; and foreign cooperation. 
These methods are discussed in this section. 

Cyber Espionage: Since at least the mid-2000s, the Chinese gov-
ernment has conducted large-scale cyber espionage against the 
United States. China has compromised a range of U.S. networks, 
including those of DoD, defense contractors, and private enter-
prises. A 2012 Defense Science Board report identified dozens of 
critical system designs compromised by Chinese cyber actors, in-
cluding the Patriot Advanced Capability-3 air defense system, the 
F–35 and the F/A–18 fighter aircraft, the P–8A reconnaissance air-
craft, the Global Hawk UAV, the Black Hawk helicopter, the Aegis 
Ballistic Missile Defense System, and the Littoral Combat Ship. 
The report also revealed Chinese cyber actors have obtained infor-
mation on various DoD technologies, including directed energy, the 
UAV video system, tactical data links, satellite communications, 
electronic warfare systems, and the electromagnetic aircraft launch 
system.50 However, the actors seeking information on these weapon 
systems and technologies are not just stealing the designs them-
selves, but they also are targeting internal communications, pro-
gram schedules, meeting minutes, and human resource records, 
among other documents.51 
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Dr. Lewis testified to the Commission that cyber espionage ‘‘has 
been and continues to be a godsend to China’s economic and tech-
nological modernization.’’ He explained: 

Technological espionage has carried over into cyberspace, 
as the Chinese discovered that the Internet gave them un-
paralleled access to poorly secured western networks. Cyber 
espionage has given China access to defense-industrial 
databases, [which are] the record of previous weapons pro-
grams and an invaluable resource. These databases provide 
the historic experience of building weapons. They show de-
sign changes, modifications, how production problems were 
overcome, and testing results. 

U.S. private cyber security firms such as FireEye have reported 
that China’s levels of cyber espionage activity have not substan-
tially decreased in 2014,52 despite a concerted U.S. effort since 
2013 to expose and stigmatize Chinese economic espionage. 

China’s material incentives for continuing this activity are im-
mense and unlikely to be altered by small-scale U.S. actions. Ac-
cording to Joe McReynolds, a research associate at Defense Group 
Inc.’s Center for Intelligence Research and Analysis: 

Western analysts of the PLA often frame discussions of Chi-
na’s expanding Computer Network Operations capabilities 
as a question of whether the Chinese will one day become 
a ‘status quo’ power in cyberspace, finding agreement with 
the United States on shared ‘rules of the road’ that do not 
privilege either party. Implicit in this thinking is the notion 
that cyberspace has a natural equilibrium, which the Chi-
nese have temporarily disrupted through aggressive use of 
Computer Network Operations against military and com-
mercial targets but will one day have a material interest in 
protecting. However, the emergence of China as a truly sta-
tus quo power in cyberspace is unlikely. China accrues vast 
benefits from penetrating foreign networks, and China’s 
strategic thinkers see the status quo in cyberspace as leav-
ing China intolerably vulnerable due to the United States’ 
asymmetric control of the Internet’s core infrastructure.53 

In February 2014, Admiral Locklear (U.S. Navy), commander of 
U.S. Pacific Command, explained, ‘‘the sooner we come to the real-
ization that if we expect the Chinese to behave . . . well as a nation 
in cyberspace just because we ask them to, it is not realistic. I 
think we have to design into our own capabilities and our own sys-
tems things that protect our capabilities.’’ 54 

Using Students, Scholars, and Scientists for Espionage: Chinese 
students attending U.S. universities have the potential to collect 
information, whether wittingly or unwittingly, on sensitive U.S. 
technology on behalf of the Chinese government and military. A 
2011 study by the Federal Bureau of Investigation provides an ex-
ample of how China may have attempted to obtain restricted infor-
mation or products by targeting U.S. universities: 

Despite university warnings on the restrictions on his re-
search, University of Tennessee professor Reece Roth em-
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ployed a Chinese and an Iranian student to assist in plas-
ma research while working on a classified U.S. Air Force 
project that stipulated no foreign nationals could work on 
the project. Roth also traveled to China with his laptop 
computer containing export-restricted information and had 
a sensitive research paper emailed to him there through a 
Chinese professor’s email account. Roth claimed the re-
search was ‘‘fundamental’’ and not sensitive, but a jury con-
cluded otherwise. . . . In September 2008, Roth was found 
guilty on 18 counts of conspiracy, fraud, and violating the 
Arms Export Control Act; he was later sentenced to four 
years in prison. 
A country or company does not have to orchestrate the ac-
tual theft of the research in order to capitalize on it. It is 
unknown how the Chinese used the information they ob-
tained from Roth, but because they invited him to visit 
China and he had a sensitive report emailed to him while 
there, it should be assumed they were interested in his re-
search and planned to utilize it.55 

The Defense Security Service’s annual report in 2013 also sug-
gests China uses students and academics to acquire sensitive U.S. 
technology from cleared defense contractors: 

The Defense Security Service assesses [with high con-
fidence] that many East Asia and the Pacific students and 
academics in the United States probably pose a counter-
intelligence and technology transfer threat to cleared indus-
try. While available information does not point to a direct 
connection between most, if any, academics and home-coun-
try intelligence services, such individuals and their spon-
soring institutions likely view placement in U.S. facilities 
as supporting current R&D goals, some of which have mili-
tary applications. Such placement opportunities are abun-
dant in the United States, and East Asia and the Pacific 
students will almost certainly continue to seek them.56 

It has become difficult to discern Chinese traditional and non-
traditional collectors from legitimate students as the number of 
Chinese students in the United States grows.57 The number of stu-
dents from China attending U.S. universities more than doubled 
from 2008–2009 to 2012–2013, from approximately 100,000 to 
235,000 (see Figure 4). In 2012–2013, about 40 percent of these 
students were undergraduate students and 44 percent were grad-
uate students; for all academic levels, the top fields of study were 
business/management (29 percent), engineering (19.2 percent), and 
math/computer science (11.2 percent).58 According to a 2014 report 
by a Chinese organization subordinate to the Ministry of Edu-
cation, the majority of these students return to China after con-
ducting their studies abroad.59 They bring with them advanced sci-
entific knowledge and the tacit knowledge of research strategies 
and techniques not found in scientific journals. 

Furthermore, many PLA universities have established partner-
ships with Chinese civilian universities. For example, in January 
2013, seven PLA universities and seven Chinese civilian univer-
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sities signed a ‘‘strategic partnership’’ to ‘‘cultivate personnel and 
explore new modes of military-civilian joint education,’’ according to 
Chinese state-owned press.60 In addition to training the next gen-
eration of China’s defense scientists and engineers, these partner-
ships concentrate civilian S&T research on emerging military tech-
nologies and could provide PLA scientists and engineers with op-
portunities to interact with U.S. entities and networks to gather in-
formation on sensitive U.S. technology. 

Figure 4: Students from China Attending U.S. Universities: 
Total Enrollment, 2003–2004 to 2012–2013 Academic Years 

Source: Institute of International Education, Open Doors: Report on International Educational 
Exchange, November 2013. http://www.iie.org/∼/media/Files/Corporate/Open-Doors/Fact-Sheets- 
2013/Country/China-Open-Doors-Fact-Sheet-2013.ashx. 

Joint Ventures: Chinese companies that acquire advanced tech-
nologies through joint ventures with foreign companies are legally 
required—under Chinese state security laws—to share the tech-
nology with the PLA and Chinese intelligence services if requested. 
The Law of the People’s Republic of China for Protection of State 
Secrets, adopted in 1988, defined state secrets as all ‘‘matters that 
have a vital bearing on state security and national interests.’’ The 
law and its implementation guidelines were so broad and vague 
that they encompassed essentially all conceivable information. A 
new version of the law, passed in 2010, offers slightly refined but 
still remarkably unclear parameters for what constitutes a state se-
cret.61 

Furthermore, Chinese joint-venture partners often exploit the 
agreement by demanding more technology than their foreign part-
ners originally intended. The physical access to proprietary infor-
mation and technologies provided by a joint venture also enables 
Chinese partners to more easily steal technology via traditional 
theft from their foreign partners.62 
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One instance of this occurred in China’s developing rail industry. 
Japanese Kawasaki Heavy Industries, which had entered into a 
joint venture with China South Locomotive & Rolling Stock Cor-
poration Ltd. (CSR), accused CSR of copying and selling its bullet 
train technology on both the domestic and global markets.63 In an-
other case, China-based cyber actors compromised a company 
shortly after it entered into a joint venture with a Chinese entity. 
The cyber actors targeted internal communications belonging to the 
company’s executive leadership, who were involved in talks with 
their Chinese counterparts over a deal involving a specific project. 
FireEye assesses that the cyber actors then gave this information 
to the Chinese entity to provide it with an advantage in the nego-
tiations, which, if successful, would provide the Chinese organiza-
tion with exclusive access to the company’s technologies and propri-
etary data. However, the cyber actors also targeted and stole infor-
mation pertaining to several of the company’s technologies and crit-
ical systems, which they likely gave to Chinese companies for use 
in developing an economic advantage in the industry.64 

Foreign Cooperation: Chinese state-owned companies are pur-
suing foreign cooperation to improve their commercial design and 
manufacturing capabilities. For example, in the late 2000s, a Chi-
nese company signed a deal with a U.S. company for final assembly 
and testing of the CF34–10A engine in China.65 The engine will be 
used to power China’s first indigenous passenger jet aircraft. No 
open-source information exists on the extent to which current Chi-
nese military programs are exploiting technologies and know-how 
gained through foreign cooperation on civilian projects, but such ac-
tivity would be consistent with China’s past behavior. China almost 
certainly views the benefit to military development from such 
transfers as outweighing the risk of censure for violating end-user 
agreements on technology transfer deals. 

PLA Navy Modernization 

In the late 1980s, China began a modernization program to 
transform the PLA Navy from a coastal force into a technologically 
advanced navy capable of projecting power throughout the Asia Pa-
cific. China’s acquisition of platforms, weapons, and systems has 
emphasized qualitative improvements, not quantitative growth, 
and centered on improving its ability to strike opposing ships at 
sea and operate at greater distances from the Chinese mainland. 
From 2000 to June 2014, China’s aggregate number of submarines 
and surface ships increased slightly from 284 to 290, while its over-
all capabilities improved significantly as it rapidly replaced legacy 
platforms with modern ones equipped with advanced, long-range 
weapon systems and sensors. China’s modern ships also tend to be 
larger than legacy platforms, allowing them to handle rougher 
seas, hold more fuel and supplies for long deployments, mount 
more weapons, and carry larger crews to support a broader set of 
missions. 

As of June 2014, the PLA Navy had 5 nuclear attack submarines 
(SSNs); 4 nuclear ballistic missile submarines (SSBNs); 39 diesel 
attack submarines (SS); 12 diesel air-independent attack sub-
marines (SSP); 1 aircraft carrier; 24 destroyers (DD) and guided- 
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missile destroyers (DDG); 63 frigates (FF), light frigates, and guid-
ed-missile frigates (FFG); about 85 missile-equipped patrol craft; 
and 57 medium and large amphibious ships.66 

Mr. Karotkin, ONI’s senior China analyst, explained to the Com-
mission the inherent difficulties of using Chinese and U.S. naval 
orders-of-battle for comparing Chinese and U.S. naval capabilities: 

. . . key differences in the types of PLA Navy ships (in com-
parison to the U.S. Navy) make it extremely difficult to 
apply a common basis for comparing the order-of-battle. A 
comprehensive tally of ships that includes hundreds of 
small patrol craft, mine warfare craft, and coastal auxil-
iaries provides a deceptively inflated picture of China’s ac-
tual combat capability. Conversely, a metric based on ship 
displacement returns the opposite effect, given the fact that 
many of China’s modern ships . . . are small by U.S. stand-
ards, and equipped primarily for regional missions. 

Defining ‘‘Modern’’ Submarines and Surface Ships 
In reference to China’s submarine force, the term ‘‘modern’’ is 

used in this report to describe a second-generation submarine 
that is capable of employing antiship cruise missiles or sub-
marine-launched intercontinental ballistic missiles. The fol-
lowing PLA Navy submarine classes are considered modern: 
SHANG SSN, YUAN SSP, SONG SS, KILO 636 SS, and JIN 
SSBN.67 

In reference to China’s surface force, the term ‘‘modern’’ is 
used in this Report to describe a surface ship that possesses a 
multi-mission capability, is armed with more than a short-range 
air defense capability, and has the ability to embark a helicopter. 
The following PLA Navy surface ship classes are considered 
modern: LUHU DD, LUHAI DD, LUZHOU DDG, LUYANG I/II/ 
III DDG, Sovremenny I/II DDG, JIANGWEI I/II FF, JIANGKAI 
I FF, and JIANGKAI II FFG.68 

The PLA Navy also has a large number of submarines and 
surface combatants that are not considered modern as well as 
amphibious warfare, mine warfare, and auxiliary ships with var-
ious roles. Including all types and sizes, the PLA Navy currently 
operates more than 720 ships.69 

Table 1: PLA Navy Orders-of-Battle, 2000–2020 

Type 2000 2005 2010 2014 2020 

Diesel Attack Submarines 60 51 54 51 59–64

Nuclear Attack Submarines 5 6 6 5 6–9

Nuclear Ballistic Missile 
Submarines 1 2 3 4 4–5
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* Throughout this section, the maximum range of cruise and ballistic missiles is indicated in 
parenthesis following the first reference of the missile. 

Table 1: PLA Navy Orders-of-Battle, 2000–2020—Continued 

Type 2000 2005 2010 2014 2020 

Aircraft Carriers 0 0 0 1 1–2

Destroyers 21 21 25 24 30–34

Frigates 37 43 49 63 83–97

Amphibious Ships 60 43 55 57 50–55

Coastal Patrol (Missile) 100 51 85 85 85 

TOTAL 284 217 277 290 318–351 

Note: ‘‘Frigates’’ refers to frigates, light frigates, and guided-missile frigates. The rapid con-
struction of the JIANGDAO-class light frigate accounts for a large share of the anticipated 
sharp increase of total frigates in the PLA Navy from 2014 to 2020. Some sources classify Chi-
na’s JIANGDAO ship as a ‘‘corvette’’ rather than a light frigate. 

Source: This chart reflects Commission estimates and judgments based on unclassified briefs 
by U.S. and foreign government officials, discussions with nongovernmental experts on China’s 
military, consecutive versions of DoD’s annual Report to Congress on Military and Security De-
velopments Involving the People’s Republic of China, and consecutive versions of the Inter-
national Institute for Strategic Studies’ The Military Balance. 

Modern Submarines 

Over the last 14 years, the PLA Navy has increased its inventory 
of modern nuclear and conventional submarines from one in 2000 
to nearly 40 in 2014. China has at least seven classes of modern 
submarines in use, in production, or under development: SHANG 
SSN, YUAN SSP, SONG SS, KILO 636 SS, JIN SSBN, Type-096 
SSBN, and Type-095 guided-missile, nuclear powered submarine 
(SSGN). 

• The PLA Navy’s SHANG SSN, YUAN SSP, and SONG SS are 
designed for antisurface warfare and ISR in the approaches to 
China’s maritime periphery and likely will escort future nu-
clear deterrent patrols and aircraft carrier task groups. Ini-
tially equipped with the subsonic, medium-range YJ–82 anti-
ship cruise missiles (20 nm),* the PLA Navy likely will install 
the advanced, long-range CH–SS–N–13 antiship cruise missile 
(120+ nm) on these three classes in the near term, if it has not 
already.70 The upgraded SHANG SSN, YUAN SSP, and SONG 
SS will complement the PLA Navy’s KILO 636 SS, which is 
equipped with the supersonic, long-range SS–N–27 antiship 
cruise missile (120 nm). 

• By the end of 2014, the PLA Navy’s JIN SSBN probably will 
conduct its first patrol while armed with the JL–2 submarine- 
launched ballistic missile (see ‘‘China’s Offensive Missile 
Force’’ later in this section for more information). China also 
is developing its next-generation SSBN and submarine- 
launched ballistic missile, called the Type 096 SSBN and the 
JL–3, respectively. The new SSBN likely will feature improved 
stealth over its predecessor, the JIN, which is a very noisy sub-
marine and could be vulnerable to U.S. and Japanese antisub-
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marine capabilities. Additionally, the new submarine-launched 
ballistic missile probably will have a longer range and be more 
lethal than the JL–2.71 

• China is pursuing a new class of nuclear attack submarines, 
the Type 095 SSGN. Although details of the program are un-
available in open sources, Mr. Karotkin testified to the Com-
mission that the Type 095 may ‘‘provide a generational im-
provement in many areas such as quieting and weapon capac-
ity’’ and carry the PLA Navy’s first submarine-launched land- 
attack cruise missile. 

Furthermore, China is pursuing joint-design and production of 
four to six Russian advanced diesel-electric attack submarines con-
taining Russia’s latest submarine sonar, propulsion, and quieting 
technology.72 The deal would improve the PLA Navy’s capabilities 
and assist China’s development of quiet submarines, thus compli-
cating future U.S. efforts to track and counter PLA Navy sub-
marines. 

China’s expanding inventory of modern submarines has signifi-
cantly enhanced China’s ability to strike foreign surface ships, in-
cluding those of the U.S. Navy, near major seas lines of commu-
nication in the Asia Pacific. According to William Murray, associate 
research professor at the U.S. Naval War College: 

Beijing’s ongoing investment in increasingly modern (and 
therefore progressively quiet) antiship-cruise-missile-firing 
diesel submarines reflects a determination to overwhelm 
and destroy surface ships operating within at least a hun-
dred miles of shallow waters of [China’s] near seas, includ-
ing Taiwan. This distance is greatly extended and rein-
forced by the DF–21D [antiship ballistic missile] and by 
[antiship cruise missiles] launched from surface warships 
and . . . aircraft. PLA reliance on large numbers of antiship 
cruise missiles as a means of deterring and defeating op-
posing surface naval forces represents a significant chal-
lenge for a potential adversary, and it suggests specifically 
that the U.S. Navy’s post-Cold War ability to conduct high- 
volume, uncontested, maritime strike operations from sur-
face ships in the western Pacific has ended, at least tempo-
rarily.73 

Aircraft Carriers 

China commissioned its first aircraft carrier, the Liaoning, in 
2012 after approximately six years of renovation work on the So-
viet-designed, Ukrainian-built hull and one year of sea trials, and 
is developing a carrier-based fighter aircraft, the J–15. At least six 
J–15 prototypes are being tested. China conducted the first test 
flight of the J–15 in 2009; the first takeoff from a land-based simu-
lated ski jump in 2010; and the first take-offs and landings on the 
Liaoning in 2012. The J–15 had begun performing full-stops and 
take-offs with maximum weapon loads by September 2013.74 

Although the Liaoning is an important symbol for the Chinese 
government, Chinese citizens, and regional observers of China’s 
ever-increasing military power, the Liaoning’s military value cur-
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rently is limited to humanitarian assistance/disaster relief, heli-
copter support to ground forces, antisubmarine warfare, airborne 
early warning, search and rescue, and presence operations. How-
ever, after China’s first carrier-based aviation unit becomes oper-
ational, which is expected by 2016, the Liaoning could contribute 
significantly to the PLA’s combat capabilities in the South China 
Sea, where the nation’s airpower today is limited by the short 
ranges of China’s fighter fleet (for more information on China’s air 
combat range limitations, see ‘‘China’s Air Forces’’ later in this sec-
tion). In the South China Sea, China’s aircraft carrier probably 
could quickly overwhelm potential adversaries such as the less ca-
pable naval and air forces of the Philippines and Vietnam. The 
Liaoning and its embarked aircraft likely would not represent 
much of an offensive strike threat against U.S. carrier strike 
groups operating in the South China Sea, though together they 
could conduct air defense and antisubmarine warfare in support of 
China’s broader antiaccess/area denial operations against the 
United States.75 

The Liaoning and its embarked aircraft also could provide China 
with a potent expeditionary force. During the carrier’s first-ever 
long-distance training deployment in early 2014, it reportedly exer-
cised with at least 12 other ships, including submarines and am-
phibious ships, suggesting China is experimenting with multiple 
types of future carrier formations, including those resembling U.S. 
combined expeditionary groups.76 

China probably intends to follow the Liaoning with at least two 
and potentially as many as four indigenously-produced hulls 77 that 
will be larger than the Liaoning’s 60,000 tons and feature design 
and engine improvements. Construction of China’s first indigenous 
carrier has yet to be observed; however, modern ship construction 
methods allow sections of a ship to be constructed inside buildings 
long before a full ship is laid down in the dock, making it difficult 
to corroborate China’s progress in this area. If the first of these in-
digenous carriers began construction in 2013, as U.S. analysts 
widely reported, it could reach initial operational capability by 
2020.78 Regarding China’s aircraft carrier construction, Admiral 
Jonathan Greenert (U.S. Navy), the U.S. Chief of Naval Oper-
ations, in July 2014 said China is ‘‘moving on a pace that is ex-
traordinary.’’ 79 

Modern Surface Combatants 

Over the last 14 years, the PLA Navy more than tripled its in-
ventory of modern destroyers and frigates, from less than 15 in 
2000 to about 50 in 2014. China also continues to regularly up-
grade legacy platforms with new weapon systems as they become 
available. 

• The PLA Navy surface force has significantly enhanced its 
antisurface warfare capabilities since 2000 with the fielding of 
advanced long-range antiship cruise missiles and over-the-hori-
zon targeting systems aboard the PLA Navy’s newest destroy-
ers and frigates. These antiship cruise missiles include the 
Russian SS–N–22 (130 nm) and the Chinese YJ–62 (150 nm), 
YJ–83 (95 nm), and YJ–8A (65 nm). China’s newest destroyer, 
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the LUYANG III, which is expected to enter the force by the 
end of 2014, will be fitted with a new vertically-launched, long- 
range antiship cruise missile.80 

• Although naval air defense has historically been a weak area 
for the PLA Navy, its newest destroyers and frigates feature 
medium- or long-range surface-to-air missiles that enable PLA 
Navy ships to operate beyond land-based air defenses while 
still maintaining air defense coverage. These surface-to-air 
missiles include the Russian SA–N–20 (80 nm) and SA–N–7 
(20 nm) and the Chinese HHQ–9 (55 nm) and HHQ–16 (40 
nm). The new LUYANG III DDG will carry an extended-range 
variant of the HHQ–9 surface-to-air missile.81 

• The PLA Navy does not have the ability to strike land targets 
with cruise missiles but likely will field its first sea-based land- 
attack cruise missile in the next five to ten years on the 
LUYANG III DDG and Type 095 SSGN. A future sea-based 
land-attack cruise missile, when combined with greater fre-
quency of long-range combat readiness patrols, will com-
plement the PLA’s arsenal of other cruise and ballistic mis-
siles, enhancing Beijing’s flexibility for attacking land targets 
throughout the Asia Pacific, including U.S. facilities in 
Guam.82 

• China appears to be developing a new cruiser, potentially 
called the Type 055, which reportedly would displace approxi-
mately 10,000 tons and carry large numbers of antiship cruise 
missiles, surface-to-air missiles, and land-attack cruise missiles 
as well as potentially laser and rail-gun weapons.83 

The PLA Navy’s expanding and modernizing fleet of combat 
ships has improved Beijing’s ability to project power in the Taiwan 
Strait, the East China Sea, the South China Sea, and the Phil-
ippine Sea as well as to fulfill the PLA Navy’s growing missions be-
yond the Asia Pacific, such as expeditionary warfare, defense of 
distant maritime trade routes, humanitarian assistance/disaster re-
lief, and counterpiracy. Dr. Erickson explained the trajectory of the 
PLA Navy and its implications for the United States and the re-
gion: 

While one of the world’s largest, China’s slightly-expanding 
surface fleet has grown far faster in quality. Chinese naval 
platforms display a growing multi-mission emphasis. 
Whereas previously antisurface warfare focus eclipsed com-
peting priorities, now increasing emphasis is devoted to the 
over-the-horizon targeting necessary to support antisurface 
warfare, as well as to antiair warfare. China’s latest de-
stroyers and frigates, which its large, increasingly ad-
vanced shipbuilding industry is building steadily, boast 
significant area air defense capabilities. With a developing 
aircraft carrier program, the possibility of land-attack 
cruise missiles being deployed in surface vessel vertical 
launch systems in the near future, and deployment of larg-
er amphibious vessels including YUZHAO-class landing 
platform docks and Zubr air-cushioned landing craft, the 
PLA Navy may be starting to develop a force capable of 
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conducting strike operations ashore. As China’s consoli-
dating coast guard forces increasingly patrol disputed 
areas in the Yellow Sea, East China Sea, and South China 
Sea to advance China’s claims there, PLA Navy ships are 
free to range further afield to bolster China’s antiaccess/ 
area denial envelope in the Western Pacific and expand its 
presence and influence in the Indian Ocean and beyond.84 

As the PLA Navy has strengthened its long-range capability, it 
also has bolstered its shorter-range forces with the introduction of 
60 HOUBEI-class guided-missile patrol boats (PTGs) from the mid- 
to late-2000s and the ongoing deliveries of JIANGDAO-class light 
frigates, which began in 2012.85 

The HOUBEI PTG, equipped with eight long-range antiship 
cruise missiles and able to attain high speeds, has significant offen-
sive potential against U.S. and allied forces operating within 200 
nm of China’s coast. John Patch, a U.S. intelligence analyst, ex-
plains the significant operational and tactical ramifications of the 
HOUBEI PTG for the U.S. Navy: 

The HOUBEI PTG’s size and partial stealth mean that the 
[U.S. Navy] may never locate with long-range sensors the 
firing platform . . . making prosecution by the [U.S. Navy’s] 
surface-launched Harpoon [antiship cruise missile] difficult 
at best. . . . Air-launched Harpoons or aerial cueing may be 
solutions, but operating friendly aircraft or unmanned aer-
ial systems within range of China’s growing fourth-genera-
tion naval air defense raises the risks to these platforms. . . . 
Recent U.S. government assessments of the Littoral Combat 
Ship suggest that it too will not be up to the task of 
HOUBEI hunter-killer missions in high-threat waters.86 

The JIANGDAO light frigate is armed with several naval guns, 
torpedoes, and four long-range antiship cruise missiles and is able 
to support helicopter operations. In contrast to the HOUBEI PTG, 
the JIANGDAO light frigate appears to be designed primarily for 
patrol, surveillance, and sovereignty protection in the East China 
Sea and the South China Sea rather than rapid offensive strike 
missions. China to date has built 14 JIANGDAO light frigates and 
is expected to field 15–25 more units. The integration of the 
JIANGDAO light frigate into the force will free the PLA Navy’s 
larger, more capable surface combatants to focus on operations far-
ther from the Chinese mainland.87 

Replenishment Ships 
The demands of the PLA Navy’s expanding missions in distant 

seas—such as its Gulf of Aden counterpiracy deployments since 
2009 and its search for missing Malaysia Airlines Flight 370 in 
2014—have strained the capacity of the PLA Navy’s logistics fleet, 
placing its small fleet of replenishment oilers on near-constant de-
ployment status. To help improve the PLA Navy’s ability to sustain 
high-tempo operations at longer ranges, China introduced two new 
oilers in 2013, bringing its total inventory of oilers to seven, and 
launched another in June 2014. There are indications China plans 
to build two additional oilers in the next one to two years and po-
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* The YUYI LCUA—similar in size to the U.S.-designed landing craft air cushion—can carry 
approximately 60 tons and has space for one main battle tank. U.S.-China Economic and Secu-
rity Review Commission, Hearing on PLA Modernization and Its Implications for the United 
States, written testimony of Jesse Karotkin, January 10, 2014; IHS Aerospace, Defense, and Se-
curity, ‘‘Analysis: China’s Expanding Amphibious Capabilities,’’ October 2013. 

tentially more units later in the decade. Oilers are very easy for 
China to build; they can be completed (keel to commissioning) in 
12 to 18 months.88 

Amphibious Ships 
Beginning in approximately 2006, the PLA Navy’s amphibious 

acquisition shifted from small tank landing ships designed for a 
full-scale invasion of Taiwan toward larger multipurpose amphib-
ious ships designed to provide the PLA Navy with greater flexi-
bility in balancing its growing commitments to diverse missions. 
From 2007–2012, the PLA Navy commissioned three YUZHAO- 
class amphibious transport docks (LPD). China likely will build ad-
ditional YUZHAO LPDs and may introduce a new landing heli-
copter assault ship, called the Type-081, in the next five years.89 

The YUZHAO LPD can carry up to four YUYI hovercraft,* 20 
amphibious armored vehicles, and 800 combat troops and at least 
four helicopters. Given the ship’s size, range, and ability to support 
over-the-horizon operations using helicopters and hovercraft, it is 
well-suited for amphibious assaults against the islands and reefs in 
the South China Sea and Taiwan-controlled islands in the Taiwan 
Strait, as well search and rescue, humanitarian assistance/disaster 
relief, and counterpiracy. Furthermore, the YUZHAO’s LPD’s re-
cent deployment to the Indian Ocean and amphibious assault train-
ing suggest the PLA Navy is developing operational concepts and 
proficiencies for expeditionary missions, such as amphibious raids, 
direct action operations, airfield and port seizures, and personnel 
and materiel seizure/recovery. 

The PLA continues to increase the size, sophistication, and fre-
quency of its amphibious training. China’s amphibious force con-
sists of the 1st Amphibious Mechanized Infantry Division and an 
amphibious armored brigade in the Nanjing Military Region, the 
124th Amphibious Mechanized Infantry Division in the Guangzhou 
Military Region, and the 1st and 164th marine brigades in the 
South Sea Fleet.90 

Maritime Law Enforcement Ships 
China employs its maritime law enforcement ships to monitor, 

protest, and in some cases harass foreign vessels engaging in ac-
tivities that it believes violate its maritime rights. Beijing almost 
certainly views this approach as less provocative than deploying its 
navy because it allows China to present the confrontation as a do-
mestic law enforcement issue rather than a foreign defense issue 
requiring the military’s intervention. Nevertheless, the PLA Navy 
still plays a role by backing up maritime law enforcement patrols 
from a distance; visibly training and transiting through disputed 
waters; and resupplying Chinese-controlled land features in the 
South China Sea.91 

Prior to 2013, China had six chief Maritime Law Enforcement 
agencies, all with separate and sometimes overlapping missions. 
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* China’s former six chief maritime law enforcement agencies were China Maritime Surveil-
lance, Fisheries Law Enforcement Command, China Coast Guard, Maritime Customs Service, 
Maritime Safety Administration, and China Rescue and Salvage. China consolidated the assets 
of all but the Maritime Safety Administration and China Rescue and Salvage into the new 
China Coast Guard. 

China in June 2013 officially consolidated four of these six agencies 
into the new China Coast Guard * in an effort to address long-
standing shortcomings in its coordination of maritime policy and to 
centralize control of China’s maritime law enforcement oper-
ations.92 The consolidation has allowed the China Coast Guard to 
more flexibly deploy patrol ships in response to perceived chal-
lenges to China’s sovereignty and more easily patrol China’s mari-
time claims. 

Together, China’s maritime law enforcement agencies operate 
over 100 ocean-going ships and over 1,000 patrol craft and smaller 
boats.93 Some of these ships have light mounted-weapons but most 
are unarmed. However, all of them likely have a gun locker for per-
sonnel weapons. In some instances, newly constructed ships for the 
China Coast Guard have provisions for future fit of guns (for exam-
ple, empty gun collars). According to Mr. Karotkin, future weapons, 
if installed, would be similar to other coast guards worldwide, in-
cluding the U.S. and Japanese Coast Guards. 

China’s maritime law enforcement force, like the PLA Navy, is 
in the midst of a major modernization program and will expand 
significantly between now and 2020. Most of these units will be 
larger and more capable than previous ones, and some will have 
the ability to embark helicopters.94 

U.S. Force Posture in Asia 
In August 2014, U.S. Pacific Command (PACOM) reported it 

has approximately 360,000 personnel, including 140,000 as-
signed to the Navy; 86,000 assigned to the Marine Corps; 29,000 
assigned to the Air Force; 60,000 assigned to the Army; 38,000 
DoD civilians; and 1,200 Special Operations personnel. PACOM’s 
order-of-battle includes 200 ships, 50 of which are forward-sta-
tioned or forward-deployed in the Asia Pacific while the remain-
ing 150 are stationed in the Eastern Pacific (from the West 
Coast of North America to the International Date Line); 1,500 
aircraft (including those from the U.S. Navy, U.S. Marine Corps, 
and U.S. Air Force); and two Marine Expeditionary Forces.95 

The declared U.S. rebalance to Asia policy calls for increasing 
the forward presence of the U.S. Navy from about a 50/50 dis-
tribution between the Pacific and the Atlantic to a 60/40 dis-
tribution by 2020 and using these assets in new ways to enhance 
U.S. posture and partnerships. Under its submission to the 
President’s Budget for Fiscal Year 2015, the U.S. Navy would in-
crease its forward presence in the Asia Pacific from about 50 
ships on average today to about 67 on average in 2020. The 2020 
total includes an additional attack submarine in Guam, where 
three are stationed today. The U.S. Navy also plans to operate 
MQ–4C TRITON high endurance UAVs from Guam by 2018.96 
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U.S. Force Posture in Asia—Continued 
However, budget uncertainty could impact PACOM’s 

planned upgrades to its force posture, presence, and readi-
ness. In March 2014, PACOM Commander Admiral Locklear 
explained: 

Budget uncertainty has hampered our readiness and com-
plicated our ability to execute long-term plans and to effi-
ciently use our resources. These uncertainties impact our 
people, as well as our equipment and infrastructure by re-
ducing training and delaying needed investments. They ul-
timately reduce our readiness, our ability to respond to cri-
sis and contingency as well as degrade our ability to reli-
ably interact with our allies and partners in the region. 

. . . Due to continued budget uncertainty, we were forced to 
make difficult short-term choices and scale back or cancel 
valuable training exercises, negatively impacting both the 
multinational training needed to strengthen our alliances 
and build partner capacities as well as some unilateral 
training necessary to maintain our high-end warfighting 
capabilities. These budgetary uncertainties are also driving 
force management uncertainty. Current global force man-
agement resourcing, and the continuing demand to source 
deployed and ready forces from PACOM [area of responsi-
bility] to other regions of the world, creates periods in 
PACOM where we lack adequate intelligence and recon-
naissance capabilities as well as key response forces, ulti-
mately degrading our deterrence posture and our ability to 
respond.97 

China’s Air Forces 
In the early 1990s, Beijing began a comprehensive modernization 

program to upgrade the PLA Air Force from a short-range, defen-
sively-oriented force with limited capabilities into a modern, multi- 
role force capable of projecting precision airpower beyond China’s 
borders, conducting air and missile defense, and providing early 
warning and dynamic situational awareness. This program has fo-
cused on weapon system acquisition and integration, infrastructure 
upgrades, tactics development, and more recently, training im-
provements. 

Combat Aircraft 
The PLA Air Force has approximately 2,200 operational combat 

aircraft. This total includes air defense and multi-role fighters, 
ground attack aircraft, fighter-bombers, and bombers (see Table 2). 
Of these combat aircraft, 330–500 operate from permanent bases in 
the eastern half of China, allowing them to conduct operations in 
and around Taiwan without aerial refueling. Moreover, China— 
using its robust military, civilian, and reserve airfield network— 
could forward deploy hundreds of additional combat aircraft on 
short notice in a conflict scenario.98 
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Defining ‘‘Modern’’ Combat Aircraft 
The definition of ‘‘modern’’ combat aircraft changes frequently 

as new technologies are proven and fielded. Combat aircraft can 
be characterized by their radar signatures, sensors, avionics, 
weapons, propulsion, controls, materials, and flight performance 
capabilities. Features and capabilities can be introduced piece-
meal as an interim upgrade to an existing airframe, or via the 
rollout of an all new system. 

In reference to China’s combat aircraft, the term ‘‘modern’’ is 
used in this report to describe the following aircraft, all of which 
feature advanced avionics and weapon systems: J–10, J–11, JH– 
7, Su-27, and Su-30. If and when they are acquired by China, 
the J–15, J–20, J–31, and Su-35 will be added to this list. 

Table 2: China’s Combat Aircraft, 2000–2014 

2000 2005 2010 2014 

Total 
(Approximate) 3,000 1,900 1,617 2,193 

Modern 
(Approximate) 65 154 381 593 

Percent Modern 
(Approximate) 2 8 24 27 

Note and Source: Estimates of China’s inventory of total combat aircraft, including modern 
and legacy aircraft in the PLA Air Force and PLA Navy, vary across sources. This chart uses 
data from consecutive versions of the International Institute for Strategic Studies’ The Military 
Balance, which is the most demonstrably reliable and comprehensive source available. 

Air Defense and Multi-role Fighters, Ground-Attack Aircraft, and 
Fighter-bombers: The PLA Air Force has approximately 2,100 air 
defense and multi-role fighters, ground attack aircraft, and fighter- 
bombers, including about 600 that are considered modern. 

Complementing China’s new modern combat aircraft are a di-
verse array of beyond-visual-range air-to-air missiles; all of China’s 
fighters in 2000, with the potential exception of a few modified Su- 
27s, were limited to within-visual-range missiles. China over the 
last 15 years also has acquired a number of sophisticated short- 
and medium-range air-to-air missiles; precision-guided munitions 
including all-weather, satellite-guided bombs, antiradiation mis-
siles, and laser-guided bombs; and long-range, advanced air- 
launched land-attack cruise missiles and antiship cruise missiles. 
Moreover, China has installed advanced electronic warfare systems 
on some its aircraft, improving their survivability and lethality and 
allowing them to jam or interfere with an adversary’s communica-
tions.99 

Comparing U.S. and Chinese trends in fighter modernization 
from 1995 to the present, David Shlapak, a senior policy analyst 
at the RAND Corporation, explains: 

Now visualize a . . . meeting . . . in 1995. The U.S. pilot 
would most likely have been flying an F–15, F–16, or F/A– 
18—a sophisticated ‘‘fourth generation’’ fighter featuring 
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cutting-edge radar and avionics, as well as advanced ‘‘fire 
and forget’’ air-to-air missiles. The PLA Air Force pilot, on 
the other hand, most likely would . . . be flying a J–6, 
armed with a Chinese copy of a Soviet copy of a first-gen-
eration, short-range U.S. air-to-air missile. The U.S. pilot 
would have enjoyed an overwhelming qualitative advantage 
in aircraft, electronics, and weapons. Advance 20 years to 
the present day. The United States would most likely be 
represented by the same F–15 equipped with somewhat up-
dated versions of the same sensors, avionics, and missiles. 
The PLA Air Force, meanwhile, could meet it with a J–10 
or J–11, both modern fighters comparable in performance 
to the fourth-generation U.S. jets. The Chinese pilot would 
likewise have at its disposal weapons and other equipment 
that reflect rough parity with those found on the typical 
U.S. fighter.100 

With the J–10, J–11, Su-27, and Su-30, China likely would be 
able to sustain air combat operations along the Taiwan Strait and 
over the Senkaku Islands, even in the face of U.S. intervention. 
During a conflict with Japan or Taiwan, China’s quantitative ad-
vantages over those countries, combined with the proximity of Chi-
na’s air bases to the prospective war zones, would allow for a short 
logistics chain, high sortie rates, and extensive aircraft availability 
and help to facilitate integrated air defense and command, control, 
communications, computers, intelligence, surveillance and recon-
naissance (C4ISR). Furthermore, the upgraded JH–7 attack air-
craft, introduced in the mid-2000s, provides China with potent air 
intercept and maritime strike capabilities. During a conflict, this 
platform would allow China to protect its territorial airspace and 
coastal airspace as well as attack foreign surface forces operating 
throughout much of the first island chain. 

Nevertheless, most of China’s fighter and attack aircraft lack the 
combat range to conduct air operations in the Philippine Sea and 
the southern reaches of the South China Sea. Until the PLA Navy’s 
first carrier-based aviation wing becomes operational, China must 
use air refueling tankers to enable air operations at these distances 
from China. However, China’s current fleet of air refueling aircraft, 
which consists of only about 12 1950s-era H–6U tankers, is too 
small to support sustained, large-scale, long-distance air combat.101 
Furthermore, the H–6U tanker has a limited capacity to hold 
transferable fuel, China has inadequate support infrastructure on 
the ground, and most of China’s fighters do not have the equipment 
necessary to refuel in the air.102 

To augment its H–6U tankers, China purchased as many as 10 
IL–78 tankers from Russia in the mid-2000s. Production issues 
have prevented Russia from delivering any of the IL–78 tankers to 
date. Some indications, however, suggest deliveries could begin by 
the end of 2014. Furthermore, China reportedly acquired a small 
number of tankers from Ukraine in 2013–2014 103 and may build 
a large number of new tankers using the Y–20 transport aircraft’s 
airframe when it becomes available (for more information on the 
Y–20, see ‘‘Strategic Airlift’’ later in this section).104 

Over the next five years, China is expected to continue to develop 
and modernize its fleet of fighter and attack aircraft with variants 
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* The J–31 appears to share similarities to Lockheed Martin’s F–35 and F–22 fighters. Cred-
ible reporting indicates Chinese cyber operators stole data on the design, performance, and other 
characteristics of the F–35 from the Western defense firms. Trefor Moss, ‘‘China’s Stealth Attack 
on the F–35,’’ Diplomat, September 27, 2012. http://thediplomat.com/2012/09/the-fake-35-chinas- 
new-stealth-fighter/; Australian, ‘‘Security Experts Admit China Stole Fighter Jet Plans,’’ March 
12, 2012. http://www.theaustralian.com.au/news/world/security-experts-admit-china-stole-secret- 
fighter-jet-plans/story-fnb64oi6-1226296400154?nk=d041d43ecbce5fdb831ea5201b29dee9#. 

of its existing platforms. China also is on track to introduce two 
fifth-generation fighters, the J–20 and the smaller J–31. China’s 
fifth-generation fighters probably will have low visibility, high ma-
neuverability, and large internal weapons bays and feature ad-
vanced sensors, radars, and datalinks. The J–20 and J–31 are ex-
pected to reach initial operational capability between 2017–2019. 

• China continues to produce variants of the J–10 and J–11 
fighters. Future aircraft may feature the more powerful Chi-
nese WS–10A turbofan engine, new radars, new cruise mis-
siles, and design modifications. Among the J–11 variants in 
production, the J–16 is the most notable because it could have 
significantly improved range, payload capacity, and maneuver-
ability compared to China’s current inventory. China likely will 
initially use the J–16 to augment the JH–7 and Su-30 in the 
PLA Air Force and PLA Navy. Depending on its performance 
and the status of other aircraft programs, the J–16 may even-
tually replace these fighters.105 

• The PLA Air Force conducted the first test flight of the J–20 
in January 2011 and continues to build and test prototypes of 
the aircraft. The third and fourth prototypes, which flew in 
March and July 2014, respectively, feature a number of impor-
tant design modifications, suggesting China continues to im-
prove its stealth technology.106 The J–20 fighters will be more 
advanced than any other fighter currently deployed by Asia 
Pacific countries, adding to China’s military leverage against 
Taiwan, Japan, and South China Sea counterclaimants. Fur-
thermore, according to Mr. Shlapak, the J–20 ‘‘will confront 
the U.S. military with, in effect, the dilemma that the U.S. Air 
Force has for 20 years been imposing on adversaries—how to 
defend against low-observable aircraft.’’ 107 

• China conducted the first flight test of the J–31 in October 
2012 and may have as many as three prototypes in produc-
tion.* The J–31’s intended use remains unknown to foreign ob-
servers. A PLA Navy official in 2013 claimed the aircraft is de-
signed for export to China’s friends and allies that are unable 
to purchase the F–35; however, another PLA Navy official in 
2013 said the J–31 will serve as the basis for China’s next-gen-
eration carrier-based aircraft.108 China also could field the 
smaller stealth fighter to complement the J–20. 

Furthermore, China appears to be in the final stages of pur-
chasing Russian Su-35 fighter aircraft. The Su-35 is a versatile, 
highly capable aircraft that would offer significantly improved 
range and fuel capacity over China’s current fighters. The aircraft 
thus would strengthen China’s ability to conduct air superiority 
missions in the Taiwan Strait, East China Sea, and South China 
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Sea as well as provide China with the opportunity to reverse engi-
neer the fighter’s component parts, including its advanced radar 
and engines, for integration into China’s current and future indige-
nous fighters.109 

Bombers: China operates approximately 100 bombers, more than 
any other country in the world except for the United States and 
Russia. The current inventory is comprised of multiple variants of 
the H–6 bomber. China gained the newest and most capable 
version, the H–6K, in 2013. The H–6K has improved survivability 
over China’s existing bomber fleet and can carry China’s new long- 
range land-attack cruise missile, the CJ–20. The H–6K/CJ–20 
weapon system provides the PLA Air Force with the ability to 
strike Guam, which previously had been out of its range.110 Al-
though the CJ–20 land-attack cruise missile appears to be designed 
primarily for conventional strikes, the U.S. Air Force Global Strike 
Command claims it can carry a nuclear warhead.111 

China’s current bomber fleet gives it the ability to hold at risk 
targets on Taiwan, Japan, Vietnam, and the Philippines, as well as 
U.S. forces in Japan, South Korea, and Guam. However, China’s 
paucity of air refueling tankers and their limited capacity to offload 
fuel (discussed previously in this section) could require China’s 
bombers to conduct long-range strike missions without fighter es-
corts, potentially decreasing their effectiveness in some regional 
strike missions. Moreover, China’s bombers, all of which are de-
rived from a 1950s-era Soviet air-frame, probably require frequent 
maintenance and have low engine life expectancies. China is devel-
oping a new long-range stealth bomber that could address these 
issues and strengthen the PLA Air Force’s ability to project power 
regionally.112 According to Richard Fisher, senior fellow at the 
International Assessment and Strategy Center, ‘‘Many Chinese 
sources note [Xian Aircraft Corporation’s] new bomber will be a 
‘flying wing’ design similar to the U.S. Northrop-Grumman B–2 
Spirit bomber. Xian’s design effort has benefited from espionage, 
especially from the disclosures made by former Northrop engineer 
Noshir Gawadia.’’ 113 Furthermore, China and Russia are dis-
cussing the joint development of an advanced bomber, according to 
a Russian official quoted in Taiwan media.114 

Strategic Airlift 

In January 2013, China conducted the first test flight of its in-
digenously-built jet cargo aircraft, designated the Y–20. China pre-
viously was unable to build heavy transports so has relied on 10– 
15 Russian IL–76 aircraft for strategic airlift since the 1990s. 

Aircraft specifications provided by official Chinese media indicate 
the Y–20 can carry 66 tons, about twice the cargo load of the PLA’s 
only operational jet cargo aircraft, the IL–76, and three times the 
cargo load of the U.S. C–130. Such a cargo capacity would allow 
the Y–20 to deploy China’s heaviest armored vehicle, the Type 
99A2 main battle tank, or about 90 paratroopers. Although the Y– 
20 currently is powered by Russian D–30KP–2 engines, China ulti-
mately plans to replace these with a Chinese engine, potentially 
the WS–20, which could feature better fuel efficiency and thrust- 
to-weight ratio.115 If and when the Y–20 is mated with a Chinese 
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engine, the airframe could become the basis for a new generation 
of support planes for the PLA for missions such as air refueling, 
airborne early warning, command and control, and electronic war-
fare.116 

China probably will operationally deploy its first Y–20 transports 
within the next two years. A report by China’s National Defense 
University published in 2014 recommends that the PLA build 400 
Y–20s.117 Such a large fleet of Y–20s would significantly improve 
the PLA Air Force’s ability to mount and sustain large-scale air op-
erations. In particular, the Y–20 will enhance the PLA’s ability to 
rapidly move cargo, troops, and heavy equipment to Taiwan during 
an invasion; to China’s far western territories for a conflict against 
India or internal stability operations; and to offshore locations, 
such as Hainan Island. The Y–20 also will provide PLA com-
manders with increased flexibility during international peace-
keeping and humanitarian assistance operations.118 

C4ISR Aircraft 

China is developing and fielding a variety of dedicated C4ISR 
aircraft to provide high-fidelity and time-sensitive tracking for Chi-
na’s air and maritime forces. Lacking airborne early warning and 
control (AEW&C) aircraft in 2000, the PLA Air Force today deploys 
12 of them, split between two models: the KJ–2000 and the KJ– 
200. The KJ–2000, which China uses primarily for long-range 
C4ISR operations, ‘‘employs radar technology two generations 
ahead of that used by the U.S. Air Force’s E–3C [aircraft],’’ accord-
ing to Dr. Carlo Kopp, an Australia-based military analyst and edi-
tor of Air Power Australia.119 China’s smaller KJ–200 complements 
the KJ–2000 by performing shorter-range C4ISR operations. Dr. 
Kopp assesses the KJ–200’s technology is ‘‘two generations ahead 
of the mechanically steered technology used by the United 
States.’’ 120 China likely will continue to steadily field additional 
KJ–2000 and the KJ–200, potentially doubling its force of AEW&C 
aircraft over the next five years. 

In addition to its two dedicated AEW&C platforms, China over 
the past decade has fielded more than a dozen specialized C4ISR 
aircraft, most of which are based on the Y–8. Notably, China re-
cently began to develop a Y–8 variant for antisubmarine war-
fare.121 China’s current inventory of only a few large, fixed-wing 
antisubmarine warfare aircraft—the cornerstone of open-ocean 
antisubmarine warfare for other leading world navies, including 
the United States and Japan—prevents China from fully realizing 
the potential of its growing inventory of modern surface combat-
ants and could limit the PLA Navy’s ability to conduct antiaccess/ 
area denial operations. 

The PLA also is steadily incorporating UAVs into its air forces 
to supplement manned C4ISR aircraft. Strategic reconnaissance 
UAVs—such as the BZK–005, deployed in 2010—are designed for 
long-duration C4ISR at extended distances from the Chinese main-
land, allowing them to provide over-the-horizon targeting for the 
PLA’s long-range antiship cruise missiles and antiship ballistic 
missiles. In particular, they could be useful for detecting, locating, 
and tracking high-value fixed and mobile targets—such as U.S. and 
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Japanese naval ships—throughout the East China Sea, northern 
portions of the South China Sea, and the Philippine Sea. UAVs like 
the BZK–005 probably will become some of China’s most valuable 
ISR assets in managing maritime disputes and asserting maritime 
claims. The BZK–005 reportedly conducted its first ISR mission 
over the East China Sea in September 2013.122 According to Mr. 
Fisher, ‘‘Given their low cost, about $1 million for a UAV the size 
of the BZK–005, China could soon inundate Japan’s ADIZ with 
UAVs that might overwhelm [Japan’s air forces].’’ 123 

China also is developing smaller, tactical reconnaissance UAVs 
designed to provide ISR on fixed and mobile targets on Taiwan and 
in the Taiwan Strait and to test operational concepts for UAV use. 
Depending on their basing and range, some of these UAVs also 
could conduct ISR in portions of the East China Sea and South 
China Sea.124 

Land-Based Air Defense 
Previously comprised mostly of variants of the 1950s-era SA–2 

surface-to-air system, the PLA Air Force’s air defense capabilities 
have significantly improved since 2000. China now has one of the 
most robust air defense forces in the world.125 

China in the mid-2000s fielded several new types of indigenous 
surface-to-air missiles to augment the advanced, long-range sur-
face-to-air missiles it purchased from Russia in the mid-1990s. Chi-
na’s surface-to-air missile systems—which are concentrated along 
the Taiwan Strait and China’s southeastern coast—include the 
Chinese HQ–9 (124 miles) and the Russian SA–10 (56+ miles), SA– 
20A (93 miles), and SA–20B (124 miles). China has at least eight 
and potentially up to 16 SA–20B battalions. The SA–20B is the 
most advanced surface-to-air missile system sold by Russia.126 
Complementing the purchase and development of these new sys-
tems are improvements in China’s national air defense network, 
which since 2007 has spanned the entire country. Together, these 
improvements enable the PLA Air Force to extend air defense cov-
erage over the Taiwan Strait and northeastern Taiwan and provide 
overlapping, integrated air defenses for important Chinese mili-
tary, industrial, and population centers.127 

In 2014, Russia approved in principle the sale of its next-genera-
tion surface-to-air missile system, the S–400, to China, according 
to Russian media reports. Such a sale has been under negotiation 
since at least 2012.128 The S–400 would more than double the 
range of China’s air defenses from approximately 125 to 250 
miles—enough to cover all of Taiwan, the Senkaku Islands, and 
parts of the South China Sea 129—and feature an improved ballistic 
missile defense capability over China’s existing surface-to-air mis-
sile systems.130 As China pursues the S–400, it also is developing 
its next-generation indigenous surface-to-air missile, the HQ–19, 
which likely will have features and range similar to the S–400.131 

China’s Offensive Missile Force 

Since the mid-1990s, China’s offensive missile force—the Second 
Artillery—has added significant conventional strike capabilities; 
previously, the force had been comprised of only nuclear ballistic 
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missiles. During this period, the Second Artillery has developed 
and fielded a robust and modern short-range ballistic missile force. 
The force also has introduced conventional medium-range ballistic 
missiles, intermediate-range ballistic missiles, antiship ballistic 
missiles, and ground-launched land-attack cruise missiles designed 
to counter key aspects of U.S. military power. Meanwhile, China 
has gradually modernized and expanded its nuclear strike capa-
bility by deploying its first road-mobile intercontinental ballistic 
missiles and its first credible sea-based nuclear deterrent capa-
bility.132 

According to DoD, the Second Artillery has at least 1,330 and po-
tentially more than 1,895 ballistic and cruise missiles, which in-
cludes 1,000–1,200 short-range ballistic missiles, 75–100 medium- 
range ballistic missiles, 5–20 intermediate-range ballistic missiles, 
50–75 intercontinental ballistic missiles, and 200–500 ground- 
launched land-attack cruise missiles.133 A more precise estimate of 
the number of missiles in the Second Artillery’s inventory is hin-
dered by DoD’s omission of detailed missile orders-of-battle in its 
annual report to Congress on China. According to Hans Kristensen, 
director of the Nuclear Information Project at the Federation of 
American Scientists, ‘‘Up until 2010, the annual DoD reports in-
cluded a table overview of the composition of the Chinese missile 
force. But the overview gradually became less specific until it was 
completely removed from the reports in 2013. The policy undercuts 
the Administration’s position that China should be more trans-
parent about its military modernization by indirectly assisting Chi-
nese government secrecy.’’ 134 

Conventional Strike 
Short-Range Ballistic Missiles (less than 621 miles): In 2002, 

China had 350 short-range ballistic missiles. After a rapid expan-
sion, China today has the world’s largest short-range ballistic mis-
sile force, with 1,000–1,200 missiles. The force also has become 
more lethal as China has gradually replaced older missiles lacking 
a true precision-strike capability with new short-range ballistic 
missiles and variants of existing short-range ballistic missiles that 
feature longer ranges and improved accuracies and payloads.135 

China’s short-range ballistic missile force consists mainly of mul-
tiple variants of the DF–11 and DF–15. All of these missiles are 
solid-propelled and road-mobile; most variants have a maximum 
range of more than 373 miles, allowing them to strike targets 
throughout Taiwan.136 Moreover, the Second Artillery in 2010– 
2011 fielded a new short-range ballistic missile, the DF–16. The 
DF–16 reportedly has a higher reentry velocity than the DF–11 
and DF–15 and an extended range of 621 miles. In addition to in-
creasing China’s ability to penetrate Taiwan’s missile defenses, the 
DF–16 for the first time allows the Second Artillery to target large 
sections of the East China Sea with short-range ballistic mis-
siles.137 

China also is developing several new road-mobile short-range 
ballistic missiles: the CSS–9, the CSS–14, the CSS–X–15, and the 
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* These are the NATO designators provided by the U.S. National Air and Space Intelligence 
Center; the Chinese designators for these short-range ballistic missiles are unknown to foreign 
observers at this time. 

† Theater-range ballistic missiles are comprised of medium-range ballistic missiles (621–1,864 
miles) and intermediate-range ballistic missiles (1,864–3,418 miles). 

CSS–X–16.* These missiles have maximum ranges of between 93– 
174 miles 138 and presumably feature greater accuracy and preci-
sion than previous models. According to Mr. Fisher, ‘‘China’s devel-
opment of new classes of short-range ballistic missiles is prompted 
by the requirement to strengthen its ability to coerce or attack Tai-
wan, but also by commercial pressures to offer better short-range 
ballistic missiles to capture export markets. Short-range ballistic 
missiles are produced at two, possibly three Chinese factories, and 
it is Chinese government policy to promote vigorous competition be-
tween them and to support export efforts.’’ 139 

During a conflict with Taiwan, China likely would use its short- 
range ballistic missiles to strike critical military infrastructure and 
command and control nodes as well as key political and economic 
centers. Chinese military doctrine suggests the Second Artillery 
would fire large salvos from multiple axes to confuse, overwhelm, 
and exhaust Taiwan’s ballistic missile defenses. The Second Artil-
lery has been conducting increasingly larger missile exercises; to 
date, its live-fire exercises have included salvoes of at least ten 
missiles.140 Mr. Murray testified to the Commission that China’s 
expanding and modernizing missile force could rapidly defeat Tai-
wan’s defenses, despite Taipei’s significant investments in ballistic 
missile defenses. 

Theater-Range Ballistic Missiles (621 miles to 3,418 miles): † In 
2008, the PLA fielded its first conventional theater-range ballistic 
missile, the DF–21C medium-range ballistic missile. With a range 
of more than 1,087 miles, the DF–21C gives China the ability to 
target U.S. forces in Japan and South Korea. China also may have 
deployed a second conventional medium-range ballistic missile in 
2010–2011: a DF–16 variant with a maximum range of 746 
miles.141 

China plans to deploy a new conventional intermediate-range 
ballistic missile that can strike land targets out to at least 1,864 
miles and potentially as far as 3,418 miles.142 This missile, which 
probably will be operationally deployed in the next five years, could 
allow China to threaten U.S. forces in Guam, Northern Australia, 
and Alaska, and U.S. bases in the Middle East and the Indian 
Ocean, depending on its ultimate range. Moreover, according to Ian 
Easton, research fellow at the Project 2049 Institute, ‘‘If the PLA’s 
conventional intermediate-range ballistic missile program is suc-
cessful, it is possible that China could develop the means to threat-
en Hawaii and the West Coast of the United States with a conven-
tional intermediate-range ballistic missile by sometime in the 
early-to-mid 2020s.’’ 143 
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Table 3: China’s Conventional Ballistic Missiles 

Chinese Designator 
and Missile Type 

NATO 
Designator 

Deployment 
Mode 

Approximate 
Maximum 

Range (Miles) 

DF-11 SRBM CSS-7 Mod 1 Road Mobile 186 

DF-11A SRBM CSS-7 Mod 2 Road Mobile 373 

DF-15 SRBM CSS-6 Mod 1 Road Mobile 373 

DF-15A SRBM CSS-6 Mod 2 Road Mobile 528+ 

DF-15B SRBM CSS-6 Mod 3 Road Mobile 450+ 

DF-16 SRBM CSS-11 Mod 1 Road Mobile 621 

DF-16 MRBM Unknown Road Mobile 746 

DF-21C MRBM CSS-5 Mod 3 Road Mobile 1,087+

DF-21D ASBM CSS-5 Mod 5 Road Mobile 932+ 

Sources: Commission judgments and estimates based on analysis by nongovernmental ex-
perts on China’s military, consecutive versions of the annual U.S. DoD Report to Congress on 
Military and Security Developments Involving the People’s Republic of China, a 2013 report by 
the U.S. National Air and Space Intelligence Center, and U.S. and Asian media reporting. 

Antiship Ballistic Missiles: In 2010, China deployed the world’s 
first antiship ballistic missile, the DF–21D. The DF–21D has a 
maximum range of more than 932 miles and is armed with a ma-
neuverable warhead, providing China with the ability to threaten 
U.S. Navy aircraft carriers operating east of Taiwan from secure 
sites on the Chinese mainland. China may be developing an even 
longer-range antiship ballistic missile capable of striking ships op-
erating in maritime areas as far as Guam.144 The Second Artillery 
appears to have already formed two antiship ballistic missile bri-
gades—not testing or training units—in Qingyuan City (south-
eastern China) 145 and Laiwu City (northeastern China).146 The 
antiship ballistic missile brigade in Qingyuan reportedly conducted 
one of its first major field training exercise in spring 2011.147 

Ground-Launched Land-Attack Cruise Missiles: In 2007–2008, 
the Second Artillery introduced its first ground-launched land-at-
tack cruise missile, the CJ–10. China’s large inventory of CJ–10s— 
200–500 missiles deployed on 40–55 road-mobile launchers 148— 
suggests the missile plays a central role in China’s regional strike 
strategy. The CJ–10 reportedly features a stealthy design and has 
a maximum range over 932 miles, giving the PLA the ability to 
hold at risk U.S. forces in Japan and South Korea.149 Although it 
appears to be primarily intended for conventional missions, a 2013 
NASIC report suggests the missile also could carry a nuclear war-
head.150 Mr. Fuell explained the potential utility of China’s emerg-
ing land-attack cruise missile capabilities to the Commission: 

Combining long stand-off distances with high accuracy 
makes cruise missiles an excellent tool to reach targets dif-
ficult to engage with many other classes of weapons. Be-
cause there is an overlap in the kinds of targets China is 
likely to engage with either ballistic missiles or cruise mis-
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siles, land-attack cruise missiles provide key operational 
and planning flexibility. These weapons are likely to reduce 
the burden on ballistic missile forces, as well as creating 
somewhat safer strike opportunities for Chinese aircrew, al-
lowing them to engage from much longer distances and/or 
from advantageous locations of their own choosing. This in 
turn will complicate their adversary’s air and missile de-
fense problem. Combining cruise missiles with ballistic 
missile attacks on the same target further complicates the 
defensive problem. Fundamentally, land-attack cruise mis-
siles are yet another component of China’s complex arsenal, 
and could be used as a flexible tool for engaging a range 
of targets. 

Nuclear Strike 
China’s official pronouncements about its nuclear policies and 

strategies are short, rare, and vague. For example, China’s 2012 
Defense White Paper only says that ‘‘if China comes under a nu-
clear threat, the nuclear missile force will act upon the orders of 
the Central Military Commission, go into a higher level of readi-
ness, and get ready for a nuclear counterattack to deter the enemy 
from using nuclear weapons against China.’’ 151 Previous defense 
white papers and other official Chinese statements convey that 
‘‘China consistently upholds the policy of no first use of nuclear 
weapons, adheres to a self-defensive nuclear strategy, and will 
never enter into a nuclear arms race with any other country.’’ How-
ever, China’s so-called ‘‘no first use’’ policy is subject to interpreta-
tion, and some doctrinal evidence suggests exceptions to the policy 
exist. For example, according to a Second Artillery doctrinal publi-
cation, ‘‘under our predetermined nuclear guidelines, in general 
cases China would retaliate only after being hit first.’’ 152 The text 
does not explain under which circumstances China would conduct 
a first strike. Other PLA writings suggest China might deem an 
enemy first strike to have occurred when Beijing believes an enemy 
nuclear attack is imminent or judges an enemy is threatening the 
destruction of China’s nuclear deterrent capability with conven-
tional weapons.153 For planning purposes, Chinese strategists con-
sider the United States as the principal threat.154 

High-confidence assessments of the numbers of Chinese nuclear- 
capable ballistic missiles and nuclear warheads are not possible 
due to China’s lack of transparency about its nuclear program. Chi-
na’s official statements about its nuclear forces and nuclear capa-
bilities are short, rare, and vague in order to maintain ‘‘strategic 
ambiguity.’’ 

DoD has not released detailed information on China’s nuclear 
program, only noting in 2013 that ‘‘China’s nuclear arsenal cur-
rently consists of approximately 50–75 intercontinental ballistic 
missiles,’’ 155 and that ‘‘the number of Chinese intercontinental bal-
listic missile nuclear warheads capable of reaching the United 
States could expand to well over 100 within the next 15 years.’’ 156 
DoD also has not provided an unclassified estimate of China’s nu-
clear warhead stockpile since 2006, when the Defense Intelligence 
Agency said China had more than 100 nuclear warheads.157 Esti-
mates of China’s nuclear forces by nongovernmental experts and 
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* For example, Georgetown University professor Phillip Karber has suggested China may have 
3,000 or more nuclear weapons. This assertion apparently follows from extrapolations of histor-
ical Western reports and analysis of the elaborate underground tunnel complexes China uses 
for nuclear weapons storage and transportation. These methods have received criticism from 
other arms control experts and scholars, who place greater emphasis on suspected nuclear mate-
rials stockpiles and delivery systems. 

foreign governments tend to be higher. Dr. Kristensen and Robert 
Norris, senior fellow for nuclear policy at the Federation of Amer-
ican Scientists, assess ‘‘China has approximately 250 [nuclear] war-
heads in its stockpile for delivery by nearly 150 land-based ballistic 
missiles, aircraft, and an emerging ballistic submarine fleet,’’ 158 
while Taiwan’s Ministry of National Defense asserts China has 
‘‘over 200 nuclear warheads.’’ 159 Some analysts assess China may 
be obscuring a much larger nuclear effort and have much larger 
stockpiles.* 

Despite the uncertainty surrounding China’s stockpiles of nu-
clear missiles and nuclear warheads, it is clear China’s nuclear 
forces over the next three to five years will expand considerably 
and become more lethal and survivable with the fielding of addi-
tional road-mobile nuclear missiles; as many as five JIN SSBNs, 
each of which can carry 12 JL–2 submarine-launched ballistic mis-
siles; and intercontinental ballistic missiles armed with multiple 
independently targetable reentry vehicles (MIRVs) (for an overview 
of China’s nuclear ballistic missiles, deployment modes, and max-
imum ranges, see Table 4). At the same time, China likely will con-
tinue to improve its silo-based nuclear force; harden its nuclear 
storage facilities, launch sites, and transportation networks; and 
expand its already extensive network of underground facilities.160 

Table 4: China’s Nuclear Ballistic Missiles 

Chinese Designator and 
Missile Type 

NATO 
Designator 

Deployment 
Mode 

Approximate 
Maximum 

Range 
(Miles) 

DF–3A IRBM CSS–2 Transportable 1,864

DF–4 ICBM CSS–3 Transportable 3,418+ 

DF–5A ICBM CSS–4 Mod 2 Silo 8,078+ 

DF–5B ICBM CSS–4 Mod 3 Silo 8,078+ 

DF–21 MRBM CSS–5 Mod 1 Road Mobile 1,087+ 

DF–21A MRBM CSS–5 Mod 2 Road Mobile 1,087+ 

DF–31 ICBM CSS–10 Mod 1 Road Mobile 4,474+ 

DF–31A ICBM CSS–10 Mod 2 Road Mobile 6,959+ 

JL–1 SLBM CSS–NX–3 SSBN 1,056

JL–2 SLBM CSS–NX–14 SSBN 4,598+ 

Note: China likely is in the process of phasing out the DF–3A IRBM. 
Source: Commission judgments and estimates based on analysis by nongovernmental experts 

on China’s military, consecutive versions of the annual U.S. DoD Report to Congress on Mili-
tary and Security Developments Involving the People’s Republic of China, a 2013 report by the 
U.S. National Air and Space Intelligence Center, and U.S. and Asian media reporting. 
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* The PLA Navy has operated one SSBN/SLBM weapon system with the XIA-class SSBN and 
the JL–1 SLBM since the late 1980s; however, the U.S. Department of Defense does not con-
sider it to be a credible threat. U.S. Department of Defense, Annual Report to Congress: Military 
and Security Developments Involving the People’s Republic of China 2013, May 2013, p. 6; U.S. 
Office of Naval Intelligence, The People’s Liberation Army Navy: A Modern Navy with Chinese 
Characteristics, 2009, p. 23. 

Road-Mobile Nuclear-Capable Ballistic Missiles: China deployed 
the DF–31 intercontinental ballistic missiles in 2006 and the more 
advanced DF–31A intercontinental ballistic missiles in 2007. China 
apparently has ceased production of the DF–31 but continues to 
field additional DF–31As.161 Unlike the rest of the Second Artil-
lery’s intercontinental ballistic missile force, the DF–31 and DF– 
31A are road mobile, allowing for faster launch times and making 
them much more difficult for an adversary to locate and attack. 
Furthermore, the new missiles use solid fuel instead of liquid fuel, 
increasing portability and service life while reducing maintenance 
costs. The DF–31A has a maximum range of at least 6,959 miles, 
allowing it to target most of the continental United States.162 

Sea-Based Nuclear Deterrent: China has commissioned three JIN 
SSBNs since 2007 and likely will introduce two additional units by 
2020.163 The JIN SSBN’s intended weapon, the JL–2 submarine- 
launched ballistic missile, appears to have reached initial oper-
ational capability 164 after approximately ten years of R&D, giving 
China its first credible sea-based nuclear deterrent.* The JL–2’s 
range of approximately 4,598 miles gives China the ability to con-
duct nuclear strikes against Alaska if launched from waters near 
China; against Alaska and Hawaii if launched from waters south 
of Japan; against Alaska, Hawaii, and the western portion of the 
continental United States if launched from waters west of Hawaii; 
and against all 50 U.S. states if launched from waters east of Ha-
waii.165 

A November 2013 article in a Chinese newspaper sponsored by 
the CCP hails the arrival of China’s JIN SSBN and JL–2 sub-
marine-launched ballistic missile and illustrates a notional employ-
ment scenario against the United States: 

After a nuclear missile strikes a city, the radioactive dust 
produced by 20 warheads will be spread by the wind, form-
ing a contaminated area for thousands of kilometers. The 
survival probability for people outdoors in a [746 to 870 
mile] radius is basically zero. Based on the actual level of 
China’s one million tons TNT equivalent small nuclear 
warhead technology, the 12 JL–2 nuclear missiles carried 
by one JIN nuclear submarine could cause the destruction 
of five million to 12 million people, forming a very clear de-
terrent effect. There is not a dense population in the United 
States’ midwest region, so to increase the destructive effect, 
the main soft targets for nuclear destruction in the United 
States will be the main cities on the west coast, such as Se-
attle, Los Angeles, San Francisco, and San Diego.166 

The same article includes a graphic depicting the potential de-
structive effect of a Chinese intercontinental ballistic missile attack 
on Los Angeles (see Figure 5). The graphic evokes then Lieutenant 
General Xiong Guangkai’s assertion to Chas Freeman, a former 
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U.S. assistant secretary of defense, that ‘‘Americans care more 
about Los Angeles than they do about Taiwan’’ during the Taiwan 
Strait Crisis in 1995–1996. Lieutenant General Xiong, who at the 
time was a deputy chief in the PLA office that is responsible for 
intelligence and international matters, was suggesting China could 
use its intercontinental ballistic missile force to target the United 
States for intervening on behalf of Taiwan in a cross-Strait con-
flict.167 

MIRVs: In December 2013, China reportedly conducted the sec-
ond flight test of a new road-mobile intercontinental ballistic mis-
sile, the DF–41. The DF–41, which could be deployed as early as 
2015, may carry up to 10 MIRVs and have a maximum range as 
far as 7,456 miles, allowing it to target the entire continental 
United States.168 In addition, some sources claim China has modi-
fied the DF–5 and the DF–31A to be able to carry MIRVs.169 More-
over, China in late September reportedly conducted the first flight 
test of a new DF-31 variant, the DF-31B, which may be able to 
carry MIRVs.170 China could use MIRVs to deliver nuclear war-
heads on major U.S. cities and military facilities as a means of 
overwhelming U.S. ballistic missile defenses. Mr. Fuell testified to 
the Commission: 

Mobile missiles carrying MIRVs are intended to ensure the 
viability of China’s strategic deterrence. MIRVs provide 
operational flexibility that a single warhead does not. Spe-
cifically, they enable more efficient targeting, allowing more 
targets to be hit with fewer missiles, more missiles to be 
employed per target, or a larger reserve of weapons held 
against contingency. China is likely to employ a blend of 
these three as MIRVs become available, simultaneously in-
creasing their ability to engage desired targets while hold-
ing a greater number of weapons in reserve. 
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Figure 5: Chinese Media Depiction of the Potential Destructive Effect of 
a MIRV-Capable Intercontinental Ballistic Missile on Los Angeles 

Source: Pei Shen, ‘‘China Has Undersea Strategic Nuclear Deterrent against United States 
for the First Time,’’ Global Times, October 13, 2013. Open Source Center translation. ID: 
CHR2013100762536387. 

China’s Space and Counterspace Programs 
Expanding Space-Based C4ISR Capabilities 

The PLA in the mid-1990s began an extensive C4ISR moderniza-
tion program to improve its ability to command and control its 
forces; monitor global events and track regional military activities; 
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* This number excludes Chinese satellites that are in orbit but assessed to no longer be active. 
Including those that are both active and inactive, China has 146 satellites in orbit. Jonathan 
McDowell, ‘‘China Satellite Update: 2014,’’ Jonathan’s Space Report, June 2014. http://planet 
4589.org/space/papers/china2014.pdf; Jonathan McDowell (Astrophysicist, Harvard-Smithsonian 
Center for Astrophysics), e-mail interview with Commission staff, June 15, 2014. 

† For comparison, the United States has between 500 to 550 active satellites in orbit and Rus-
sia has approximately 130 active satellites in orbit. Jonathan McDowell, ‘‘China Satellite Up-
date: 2014,’’ Jonathan’s Space Report, June 2014. http://planet4589.org/space/papers/china2014 
.pdf; Jonathan McDowell (Astrophysicist, Harvard-Smithsonian Center for Astrophysics), e-mail 
interview with Commission staff, June 15, 2014; and Union of Concerned Scientists, ‘‘UCS 
Satellite Database.’’ http://www.ucsusa.org/nuclear_weapons_and_global_security/solutions/space- 
weapons/ucs-satellite-database.html. 

and increase the range at which it can place U.S. ships, aircraft, 
and bases at risk with conventional missile systems. Mr. Karotkin 
explained to the Commission the ‘‘formidable challenge’’ for China 
of building and disseminating a picture of all air and maritime ac-
tivities in the Asia Pacific: 

China must build a maritime and air picture covering 
nearly 875,000 square nautical miles (sqnm). The Phil-
ippine Sea, which could become a key interdiction area in 
a regional conflict, expands the battlespace by another 1.5 
million sqnm. In this vast space, many navies and coast 
guards converge along with tens of thousands of fishing 
boats, cargo ships, oil tankers, and other commercial ves-
sels. 

China’s initial efforts focused on developing a robust and secure 
network of fiber optic cables, mobile radios, datalinks, and micro-
wave systems. However, China in the mid-2000s shifted the em-
phasis of its C4ISR modernization program to expanding and en-
hancing its space-based infrastructure. China now has approxi-
mately 100 active satellites in orbit,* compared to about 10 in 2000 
and 35 in 2008.† Although these satellites conduct a wide array of 
missions, many serve C4ISR functions for the PLA, and those sat-
ellites that are capable of contributing to a military mission likely 
do so.171 

Maritime ISR: China is fielding increasingly sophisticated space- 
based electro-optical, synthetic aperture radar, and electronic re-
connaissance satellites. Combining these varying capabilities is 
crucial, as satellite instruments face tradeoffs in achieving high 
resolution in spatial, spectral, radiometric, and temporal categories. 

China’s current maritime ISR satellite coverage likely is con-
centrated in the first island chain to support PLA operations in po-
tential conflicts against Taiwan, Japan, or South China Sea 
counterclaimants but almost certainly will expand to the Philippine 
Sea and Indian Ocean in the next five to ten years as China fields 
additional ISR and data relay satellites. Mr. Stokes explained the 
implications of this development to the Commission: 

As its persistent sensor and command and control architec-
ture increases in sophistication and range, the PLA’s ability 
to hold at risk an expanding number of targets throughout 
the western Pacific Ocean, South China Sea, and elsewhere 
around its periphery is expected to grow. A survivable 
space-based sensor architecture, able to transmit reconnais-
sance data to ground sites in China in near-real time, fa-
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cilitates the PLA’s ability to project firepower at greater dis-
tances and with growing lethality and speed. 

China’s most important space-based ISR asset is the Yaogan se-
ries of advanced electro-optical, synthetic aperture radar, and elec-
tronic reconnaissance satellites. Although purportedly civilian in 
mission, the technical and orbital characteristics of the Yaogan se-
ries suggest it is intended to provide overlapping, near-persistent, 
medium-resolution ISR of military targets,172 such as U.S. carrier 
strike groups, as far as China’s second island chain.173 China to 
date has launched at least 26 Yaogan satellites, including some 
that form a constellation similar to the U.S. Navy’s state-of-the-art 
electronic intelligence satellite system, the Naval Ocean Surveil-
lance System.174 China’s Shijian series and Gaofen series of sat-
ellites also probably play vital roles in the PLA’s ISR infrastruc-
ture. The Gaofen series, which was launched in 2013 and ulti-
mately is expected to consist of five to seven satellites, features 
China’s first high-resolution satellites.175 

Regional Satellite Navigation: In December 2012, China’s Beidou 
regional satellite navigation system became fully operational. 
Using 16 satellites and a network of ground stations, Beidou pro-
vides subscribers, including the PLA, with 24-hour regional preci-
sion, navigation, and timing services as well as a short messaging 
service for messages up to 120 characters. The system thus gives 
China’s military an operational alternative to foreign navigation 
systems, such as Global Positioning System (GPS), for the first 
time. According to official Chinese press, the PLA already is using 
Beidou extensively during exercises to track its forces and commu-
nicate. Additionally, the availability of Beidou would allow China 
to attack an adversary’s access to GPS or other foreign systems 
without disrupting the PLA’s own capabilities. Beijing plans to ex-
pand Beidou to provide global coverage by 2020.176 

Data Relay: In July 2012, China launched a Tianlian data relay 
satellite into orbit, completing China’s first global data relay sat-
ellite constellation.177 As China fields more relay-capable ISR sat-
ellites, the Tianlian constellation will enhance the accuracy and 
timeliness of the PLA’s ISR by reducing the time the PLA must 
wait before receiving intelligence data.178 Without a data relay sys-
tem, Chinese satellites must wait until they orbit into view of 
China before sending ISR information, potentially causing a time 
lag and thus reducing the PLA’s ability to collect time-sensitive in-
telligence on mobile targets. 

Space-Launch Capabilities 
China continues to expand and improve its ability to launch civil, 

military, and commercial satellites, despite enduring technological 
deficiencies in China’s industrial base. China conducted 52 known 
space launches from 2011–2013, only three less than the United 
States during this period (see Table 5).179 China likely will expand 
its space-based C4ISR architecture with the launch of approxi-
mately 35–50 additional satellites through 2015.180 This growth 
will be facilitated by planned improvements to China’s ground- 
based space infrastructure and launch vehicles. 
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* In 2000, China began to launch microsatellites. Although their small size often limits their 
capabilities, microsatellites are significantly cheaper and easier to develop than larger satellites 
that serve similar functions. Microsatellites also have lower observable signatures than larger 
satellites, making them harder for an adversary to track in space. Mark Stokes and Dean 
Cheng, China’s Evolving Space Capabilities: Implications for U.S. Interests (Project 2049 In-
stitute, April 26, 2012), pp. 37–39. http://project2049.net/documents/uscc_china-space-program- 
report_april-2012.pdf. 

Table 5: Chinese versus U.S. Space Launches, 2011–2013 

2011 2012 2013 

Chinese Launches 19 (18) 19 (25) 14 (17) (Satellites Deployed) 

U.S. Launches 19 (38) 16 (31) 20 (82) (Satellites Deployed) 

Source: Jonathan McDowell, ‘‘China Satellite Update: 2014,’’ Jonathan’s Space Report, June 
2014. http: //planet4589.org /space /papers /china2014.pdf ; Jonathan McDowell (Astrophysicist, 
Harvard-Smithsonian Center for Astrophysics), e-mail interview with Commission staff, June 
15, 2014. 

Ground-Based Infrastructure: Space operations require a sub-
stantial terrestrial footprint, including launch, telemetry, control, 
and tracking. China has three dedicated launch sites (Jiuquan, 
Xichang, and Taiyuan) and plans to open a new space launch facil-
ity in Hainan Island, in the southernmost province of China, by the 
end of 2014.181 This site likely was chosen for its proximity to sea-
ports, the open ocean, and the equator. China also continues to 
build telemetry, control, and tracking facilities across the nation. 
Furthermore, because domestic tracking stations are unable to 
track satellites and manned space vessels around the world, China 
operates at least three space-tracking naval ships in the Pacific 
and Indian Oceans (under PLA control) and has established at 
least five overseas tracking stations in Namibia, Pakistan, Chile, 
Kenya, and most recently, Australia.182 

Launch Vehicles: China’s next-generation LM–5 space launch ve-
hicle may conduct its first flight as early as 2015 if China’s space 
industry is able to overcome challenges to building the vehicle. 
Once operational, the rocket will more than double the size of pay-
loads China can send into geosynchronous orbit,183 allowing it to 
launch more advanced C4ISR satellites, modules of China’s 
planned space station, and potentially reusable orbital vehicles. 

Furthermore, in September 2013, China launched a satellite 
using a new solid-fueled orbital launch vehicle called the 
‘‘Kuaizhou.’’ China also is developing a second solid-fueled launch 
vehicle, the LM–11, which China is expected to test launch by as 
early as the end of 2014. Solid-fueled rockets lack the payload ca-
pacity of liquid-fueled rockets but are cheaper, simpler to operate, 
transportable, and can be released with less preparation. Although 
Chinese media have highlighted the use of these launch vehicles in 
‘‘natural disaster monitoring,’’ China likely is developing the 
Kuaizhou and LM–11 to put microsatellites * into orbit on short no-
tice. Such a capability would allow the PLA to rapidly replace or 
augment its satellites in the event of any disruption in coverage 
during a conflict.184 
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Pursuing a Multifaceted Counterspace Program 
The PLA is pursuing a broad counterspace program to challenge 

U.S. information superiority in a conflict and disrupt or destroy 
U.S. satellites if necessary. Beijing also likely calculates its grow-
ing space warfare capabilities will enhance its strategic deterrent 
as well as allow China to coerce the United States and other coun-
tries into not interfering with China militarily.185 

• In July 2013, China launched a LM–4C rocket carrying three 
satellites, one of which is equipped with a robotic arm for grab-
bing or capturing items in space.186 Once in orbit, one of the 
satellites fired onboard thrusters to adjust its speed and trajec-
tory, and then it passed near two other Chinese satellites in 
static orbit.187 Although publicly available information is insuf-
ficient to definitely assess the nature of this event, the move-
ment of the satellite and the potential involvement of a sat-
ellite equipped with a robotic arm suggest China may have 
been testing a new space-based counterspace weapon designed 
to attack satellites in orbit. Co-orbital antisatellite (ASAT) sys-
tems can employ multiple attack methods, such as grabbing, 
damaging, or colliding with another satellite, or jamming or 
disrupting a target satellite’s communication, guidance, or elec-
trical systems.188 

• In May 2013, China fired a rocket into nearly geosynchronous 
Earth orbit, marking the highest known suborbital launch 
since the U.S. Gravity Probe A in 1976 and China’s highest 
known suborbital launch to date. Beijing claims the launch 
was part of a high-altitude scientific experiment; however, 
available data suggest China was testing the launch vehicle 
component of a new high-altitude ASAT capability. If true, 
such a test would signal China’s intent to develop an ASAT ca-
pability to target satellites in an altitude range that includes 
GPS and many U.S. military and intelligence satellites.189 

• In 2011, China’s unpiloted Shenzhou 8 spacecraft and 
Tiangong-1 orbiting space lab completed the country’s first- 
and second-ever dockings in orbit. China followed with its first- 
and second-ever piloted dockings in 2012 and a more advanced 
piloted docking in 2013.190 These dockings are significant 
achievements that will facilitate proximity operations critical 
for future manned space missions and contribute to the devel-
opment of ASAT and other military technologies. 

• In 2010 and 2013, China carried out its first and second land- 
based missile intercept tests.191 These tests have not been de-
finitively tied to China’s ASAT program but probably were de-
signed to help China assess the performance of homing tech-
nologies that it could use to target satellites in low Earth 
orbit.192 In July 2014, official U.S. and Chinese sources con-
firmed China conducted its third land-based missile intercept 
test. In a statement to Space News, a U.S. Department of State 
spokesperson said, ‘‘We call on China to refrain from desta-
bilizing actions—such as the continued development and test-
ing of destructive anti-satellite systems—that threaten the 
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long term security and sustainability of the outer space envi-
ronment, on which all nations depend.’’ 193 

• In January 2007, China destroyed an aging Chinese weather 
satellite with an ASAT kinetic kill vehicle, demonstrating Chi-
na’s ability to put at risk satellites in low Earth orbit, such as 
remote sensing satellites. The impact produced vast amounts 
of orbital debris, generating worldwide criticism and threat-
ening NASA and international space activities in low Earth 
orbit.194 

• China likely has developed ground-based satellite communica-
tions jammers, which the PLA could potentially employ to de-
grade or deny U.S. access to some satellite communications 
and GPS within line of sight of China.195 

• Chinese military doctrine and the integration of cyber oper-
ations, electronic warfare, and counterspace reflected in certain 
Chinese military organizations and research programs suggest 
the PLA would attempt to conduct computer network attacks 
against ground-based facilities that interact with U.S. satellite 
systems.196 

In January 2014, Ashley Tellis, senior associate at the Carnegie 
Endowment for International Peace, assessed the implications of 
China’s counterspace program for the House Armed Services Sub-
committee on Strategic Forces and the Subcommittee on Seapower 
and Projection Forces: 

The immensity of the burdens associated with securing this 
information dominance in an era when all U.S. ISR, com-
munications, and other combat support systems will be 
under persistent attack—even if they are not physically de-
stroyed—cannot be underestimated. Even if Beijing eschews 
kinetic attacks on U.S. space systems and their ground seg-
ments in the early phases of a Chinese counterspace cam-
paign, U.S. military forces will have to apply enormous ef-
fort toward: defeating Chinese deception and denial oper-
ations; mitigating the Chinese jamming of all critical U.S. 
space systems to include the Global Positioning System con-
stellation and its terrestrial receivers, space-based synthetic 
aperture radars, major satellite communication systems, 
and the links that ensure the effectiveness of the electro-op-
tical and infrared surveillance systems; protecting all sat-
ellites from laser dazzling and damage; and, warding off 
cyber attacks on the space control networks and eventually 
against the space systems themselves. Thus, even if kinetic 
attacks against satellites and their ground segments by di-
rect-ascent, co-orbital, nuclear and missile weapons, and 
special forces are excluded from consideration, the chal-
lenges confronting the U.S. military in regard to sustaining 
the information dominance it has traditionally enjoyed—in 
the face of current and prospective Chinese counterspace ca-
pabilities—will be enormous. Furthermore, given that ki-
netic counterspace attacks cannot be ruled out at any point 
in the event of a conflict, the U.S. military will have to sim-
ply prepare for all eventualities, irrespective of what Chi-
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nese space warfare theorists contend is either plausible or 
desirable. 
The United States is eminently capable of dealing with the 
threats posed by Chinese counterspace investments through 
both defensive and offensive counterspace responses of its 
own, but these will necessarily require significant financial 
resources if they are to be successfully brought to fruition. 
. . . Suffice it to say that because protecting U.S. informa-
tion dominance is vital not only to securing success in war 
but also to procuring that victory at the lowest cost in terms 
of lives and effort expended, both the administration and 
the Congress should not stint in funding all the mitigation 
efforts required to defeat China’s counterspace initiatives— 
the term ‘‘defeat’’ in this context understood as enabling the 
U.S. military to successfully complete its missions despite 
opposition.197 

Later in 2014, General William Shelton (U.S. Air Force), Com-
mander, U.S. Air Force Space Command testified to the Senate 
Armed Services Subcommittee on Strategic Forces that due to Chi-
na’s investment in counterspace technologies, among other factors, 
the United States is at a ‘‘strategic crossroad in space.’’ He ex-
plained: 

In space, our sustained mission success integrating these 
[satellite] capabilities into our military operations has en-
couraged potential adversaries to further develop 
counterspace technologies and attempt to exploit our sys-
tems and information. . . . We are so dependent on space 
these days. We plug into it like a utility. It is always there. 
Nobody worries about it. . . . You do not even know some-
times that you are touching space. So [to lose U.S. space ca-
pabilities] it would be almost a reversion back to . . . indus-
trial-based warfare.198 

Implications for the United States 
China’s rapid military modernization is altering the military bal-

ance of power in the Asia Pacific in ways that could engender de-
stabilizing security competition between other major nearby coun-
tries, such as Japan and India, and exacerbate regional hotspots 
such as Taiwan, the Korean Peninsula, the East China Sea, and 
the South China Sea. 

Moreover, China’s growing antiaccess/area denial capabilities in-
creasingly will challenge the ability of the United States to deter 
regional conflicts, defend longtime regional allies and partners, and 
maintain open and secure access to the air and maritime commons 
in the Asia Pacific. While the United States currently has the 
world’s most capable navy, its surface firepower is concentrated in 
aircraft carrier task forces. China is pursuing a missile-centric 
strategy with the purpose of holding U.S. aircraft carriers at high 
risk if they operate in China’s near seas and thereby hinder their 
access to those waters in the event of a crisis. Given China’s grow-
ing navy and the U.S. Navy’s planned decline in the size of its 
fleet, the balance of power and presence in the region is shifting 
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* For context, Taiwan is about 7,000 miles from San Diego. 
† For more information on China’s cyber operations against the United States, see ‘‘China’s 

Cyber Activities’’ (Chapter 2, Section 2) in the Commission’s 2013 Annual Report, and ‘‘China’s 
Cyber Activities’’ (Chapter 2, Section 2) in the Commission’s 2012 Annual Report. 

in China’s direction. By 2020, China could have as many as 351 
submarines and missile-equipped surface ships in the Asia Pacific. 
By comparison, the U.S. Navy, budget permitting, plans to have 67 
submarines and surface ships stationed in or forward deployed to 
region in 2020, a modest increase from 50 in 2014. Furthermore, 
Frank Kendall, undersecretary of defense for acquisition, tech-
nology, and logistics, testified to the House Armed Services Com-
mittee in January 2014 that concerning ‘‘technological superiority, 
DoD is being challenged in ways that I have not seen for decades, 
particularly in the Asia Pacific region. . . . Technological superiority 
is not assured and we cannot be complacent about our posture.’’ 199 
Evan Braden Montgomery, senior fellow at the Center for Strategic 
and Budgetary Assessments, adds that ‘‘because the United States 
has grown accustomed to opponents that are too weak to seriously 
threaten its overseas bases, air and naval forces, and information 
networks, a confrontation with [China] would represent a major de-
parture from the types of conflicts it has fought and prepared for 
during the unipolar era.’’ 200 

The United States would need to quickly and safely deploy mili-
tary forces across great distances during a regional conflict.* This 
‘‘tyranny of distance’’ would pose significant challenges to U.S. lo-
gistics and C4ISR, potentially exacerbating any U.S. capability and 
technology gaps. China’s large-scale cyber campaign against the 
United States † could further impede U.S. wartime operations in 
the Asia Pacific. The Senate Armed Services Committee released a 
report in September 2014 that provides evidence China is con-
ducting a cyber campaign against the networks of key U.S. Trans-
portation Command contractors.201 The nature of this activity and 
PLA writings suggest the goal of these peacetime cyber intrusions 
is to enable the PLA during wartime to disrupt U.S. networks, in-
cluding satellite networks, that support the mobilization and move-
ment of U.S. forces toward China and that link forward-deployed 
U.S. forces with rear-area command and logistics units.202 The 
Commission in its 2011 Annual Report highlighted this potential 
vulnerability when it recommended that ‘‘relevant Congressional 
committees investigate the adequacy of security for the Depart-
ment of Defense’s logistics data system, the time-phased force de-
ployment data system, to ensure that the data therin are secure 
from cyberattack.’’ 203 

Growing Chinese confidence in the PLA’s expanding capabilities 
also increases the risk China’s leaders will seek to compensate for 
declining economic growth and rising social unrest by encouraging 
and relying on popular nationalism. Promoting a sense of grievance 
among the Chinese people and creating diversionary tensions in 
the region would carry real risks of escalation and create the poten-
tial for the United States to be drawn into a regional conflict. 

Perhaps of even greater concern is the increasing number of op-
portunities Beijing will have to provoke incidents at sea and in the 
air that could lead to a crisis or conflict as China’s maritime and 
air forces expand their operations beyond China’s immediate pe-
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riphery. China already has initiated dangerous encounters at sea 
on several occasions. In December 2013, a U.S. Navy ship was 
forced to maneuver to avoid a collision with a PLA Navy ship that 
had intentionally stopped in front of it. Both ships were operating 
in international waters. Later in 2014, a China Coast Guard ship 
rammed a Vietnamese coast guard ship following China’s place-
ment of a state-owned deep-sea drilling platform inside Vietnam’s 
exclusive economic zone, and a Chinese fighter flew within 30 feet 
of a U.S. Navy reconnaissance aircraft in international airspace. 
DoD characterized the latter incident as a ‘‘very, very close, very 
dangerous’’ intercept that ‘‘posed a risk to the safety and well-being 
of the [U.S.] air crew and was inconsistent with customary inter-
national law.’’ 204 

Regarding crisis management, regional crisis stability mecha-
nisms remain underdeveloped (including U.S.-China mechanisms), 
and Beijing remains hesitant to invest substantively in mecha-
nisms for incidents at sea and in the air. Although U.S.-China mili-
tary-to-military ties have increased somewhat during the last two 
years, Beijing has been reluctant to engage in substantive military 
diplomacy with the United States. 

Based on (1) the changing balance of military power, (2) the con-
tinued strength of regional and Chinese nationalism, (3) increasing 
Chinese assertiveness in the Asia Pacific, and (4) the relatively 
nascent state of crisis stability mechanisms, the potential for secu-
rity miscalculation in the region is rising. Regarding conventional 
deterrence and the regional military balance, U.S. and Chinese an-
alysts likely hold differing beliefs about how a military conflict 
would conclude and which side would be victorious. As highlighted 
by RAND’s Lloyd Thrall: 

Great power warfare, particularly in the air and sea do-
mains, remains rare, and its operational underpinnings are 
both highly technical and highly secretive. It is therefore 
unsurprising that the history of great power warfare is 
fraught with strategic and operational surprise. In practice, 
confidently calculating the balance of power is a difficult 
and contingent science; we should acknowledge that the 
perceptions of military capability and national will under-
pinning conventional deterrence are likely to differ. As sug-
gested by Pearl Harbor, it is possible for either side to con-
fidently reach wrong conclusions.205 

Fundamental U.S. interests are at stake in the evolving geo-
political situation in East Asia and the Western Pacific. China’s 
rise as a major military power in the Asia Pacific challenges dec-
ades of air and naval dominance by the United States in a region 
in which Washington has substantial economic and security inter-
ests. 

Conclusions 

• As a result of China’s comprehensive and rapid military mod-
ernization, the regional balance of power between China, on the 
one hand, and the United States and its allies and associates on 
the other, is shifting in China’s direction. 
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• China’s accelerated military modernization program has been en-
abled by China’s rapid economic growth; reliable and generous 
increases to the People’s Liberation Army’s (PLA’s) budget; grad-
ual improvements to China’s defense industrial base; and China’s 
acquisition and assimilation of foreign technologies—especially 
from Russia, Europe, and the United States—through both pur-
chase and theft. 

• Since 2000, China has significantly upgraded the quality of its 
air and maritime forces as well as expanded the types of plat-
forms it operates. Together with the fielding of robust command, 
control, communications, computers, intelligence, surveillance 
and reconnaissance capabilities, these improvements have in-
creased China’s ability to challenge the United States and its al-
lies and partners for air and maritime superiority in the Asia Pa-
cific. China’s power projection capability will grow rapidly be-
tween now and 2020 with the addition of up to approximately 60 
new submarines and surface ships; China’s first carrier-based 
aviation wing and second aircraft carrier; and 600 new modern 
combat aircraft, including China’s first fifth-generation fighters. 

• After over a decade of research, development, and production, 
many of China’s regional strike capabilities have matured. Chi-
na’s ballistic and cruise missiles have the potential to provide the 
PLA with a decisive military advantage in the event of a regional 
conflict and are contributing to a growing imbalance in the re-
gional security dynamic. China now is able to threaten U.S. 
bases and operating areas throughout the Asia Pacific, including 
those that it previously could not reach with conventional weap-
ons, such as U.S. forces on Guam. 

• China’s nuclear force will rapidly expand and modernize over the 
next five years, providing Beijing with a more extensive range of 
military and foreign policy options and potentially weakening 
U.S. extended deterrence, particularly with respect to Japan. 

• China is becoming one of the world’s preeminent space powers 
after decades of high prioritization and steady investment from 
Chinese leaders, indigenous research and development, and a 
significant effort to acquire and assimilate foreign technologies, 
especially from the United States. Qualitatively, China now pro-
duces near-state-of-the-art space systems for certain applications, 
such as intelligence, surveillance, and reconnaissance satellites 
to support China’s long-range cruise missiles. Quantitatively, 
China’s numerous active programs continue to increase its inven-
tory of satellites and other space assets. 

• Based on the number and diversity of China’s existing and devel-
opmental counterspace capabilities, China likely will be able to 
hold at risk U.S. national security satellites in every orbital re-
gime in the next five to ten years. 

• Fundamental U.S. interests are at stake in the evolving geo-
political situation in East Asia and the Western Pacific. China’s 
rise as a major military power in the Asia Pacific challenges dec-
ades of air and naval dominance by the United States in a region 
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in which Washington has substantial economic and security in-
terests. 
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