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ABSTRACT
Under the guiding principles of its nuclear policy-- maintaining a minimum deterrent with a nofirst use pledge and avoiding a nuclear arms race-- the main purpose of China‘s nuclear
modernization is to assure a limited, reliable, and effective counterattack nuclear capability for
deterring a first nuclear strike. China‘s nuclear modernization has been focusing on the quality,
rather than the quantity, of its nuclear arsenal in the past three decades. However, since the New
START Treaty entered into force on 5 February 2011, growing concerns about Chinese nuclear
modernization have arisen. Some are concerned that China would reach nuclear parity with the
U.S. as it cuts down its arsenal with Russia. Such concerned voices are even louder, in particular,
in the light of a study undertaken by Georgetown Prof. Phillip Karber, which also considers the
question of why China has a vast network of underground tunnels—Referred to as China‘s
―underground great wall‖—3000 miles of complicated tunnels, which could host about 3000
nuclear weapons as suggested by Phillip Karbar‘s report. This piece will discuss the intentions
and drive of China‘s nuclear weapons modernization, the meaning of Chinese minimum
deterrence, and the trends of the Chinese nuclear weapons program.

China’s Nuclear Policy
Since its first nuclear explosion in 1964, China has maintained a nuclear policy that features a
minimum deterrent and a no-first use pledge, both aimed at avoiding a costly nuclear arms race.1
China has repeatedly stated that it is pursuing a ―self-defensive‖ nuclear strategy. As its 2006
White Paper on Defense states, the fundamental goal of China‘s nuclear strategy is ―to deter
other countries from using or threatening to use nuclear weapons against China. China remains
firmly committed to the policy of no first use of nuclear weapons at any time and under any
circumstances.‖ 2 The country upholds the principles of ―counterattack in self-defense and
limited development of nuclear weapons,‖ and aims at building ―a lean and effective nuclear
force capable of meeting national security needs.‖ Furthermore, the government insists that
―China exercises great restraint in developing its nuclear force. It has never entered into and will
never enter into a nuclear arms race with any other country.‖
China‘s official policy has always called for ―the complete prohibition and thorough destruction
of nuclear weapons,‖ as stated in its recent Defense White Paper.3 For Beijing, the first and most
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important step toward nuclear disarmament would be a global agreement on no-first-use of
nuclear weapons. China holds that,
before the complete prohibition and thorough destruction of nuclear weapons, all nuclear-weapon
states should abandon any nuclear deterrence policy based on first use of nuclear weapons, make
an unequivocal commitment that under no circumstances will they use or threaten to use nuclear
weapons against non-nuclear-weapon states or nuclear-weapon-free zones, and negotiate an
international legal instrument in this regard. In the meantime, nuclear-weapon states should
negotiate and conclude a treaty on no-first-use of nuclear weapons against each other. 4

Many experts and scholars suspect China‘s no-first-use pledge is insincere or claim that it is just
a declaratory policy. However, it should be noted that, if a country really pledges a meaningful
no-first-use policy, in practice, its force posture, including size, configuration, and readiness,
would be significantly different from that with a first-use option. For instance, a force posture
dominated by a meaningful no-first-use doctrine should have a much smaller and simpler arsenal
with a much lower alert status. China has maintained a much smaller and simpler nuclear arsenal
than the other nuclear weapon states and has de-mated its warheads from its missiles. The
Second Artillery conducts war planning and training under the assumption that China will absorb
a first nuclear blow and use its nuclear forces only to retaliate. All these facts indicate that
China‘s no-first-use pledge is true.5 The increased stockpiling of China‘s conventional missiles
by the Second Artillery could further enhance the credibility of its no-first-use pledge.
This policy has been consistently embraced by top Chinese leaders, from Mao Zedong to the
current paramount leader, Hu Jintao, who believes a small arsenal capable of counterattack
should be enough to deter a nuclear strike. As Mao stated a few months after China‘s first
nuclear test, ―We don‘t wish to have too many atomic bombs ourselves. What would we do with
so many? To have a few is just fine.‖6 Similarly, Deng Xiaoping once emphasized that China‘s
small number of nuclear weapons ―is only to show that we also have what you have. If you want
to destroy us, you yourself have to suffer some retaliation as well.‖7
It should be noted that China‘s nuclear force posture is determined primarily by its strategy, not
financial or technological constraints.8 China‘s economic and technological development since
the 1980s indicates that it could expand its nuclear force if it determined this to be in its strategic
interest. Yet, China still has a very limited nuclear force and there is no evidence that it plans on
changing it in the near future.
Before ―the complete prohibition and thorough destruction of nuclear weapons,‖ China will
continue to modernize its nuclear force posture to maintain an ―effective nuclear deterrent.‖
However, the nuclear force will be kept at the minimum level Beijing feels is required to deter a
nuclear attack. The following equation indicates the relationship between the ―effectiveness‖ of
China‘s nuclear force and the level of armament the government says it requires for a ―minimum
deterrent‖:
N effectiveness=N minimum level /[(survivability from a first strike) x(penetrability of a missile defense)]
N effectiveness represents an ―effective nuclear force‖ to meet China‘s minimum requirement under
different circumstance. The N minimum level is the minimum nuclear force that will reach the target
after surviving a first nuclear strike and penetrating a missile defense system. It would be
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relatively kept constant. Thus, the specific number of warheads required for an effective nuclear
force (N effectiveness) is dynamic and changeable, relying on a number of factors including
survivability after the first strike and the penetration rate through an enemy‘s missile defense
system (if deployed). The minimum nuclear force (N minimum level) itself, however, is constant and
does not need to change.
China‘s officials have never declared the specific number of weapons needed for its minimum
nuclear force (i.e. the N minimum level). Mao Zedong stated, ―In any cases, we won‘t build more
atomic bombs and missiles than others.‖ He also said that ―a few atomic bombs are enough (for
China). Six are enough.‖9 While six warheads is likely not be the specific number in the mind of
Chinese leaders, a minimum nuclear force with approximately ten warheads reaching a target
country may be considered enough to inflict unacceptable damages. A Federation of American
Scientists and Natural Resources Defense Council study,10 found that the average number of
fatalities per assumed attacking weapon (e.g. the DF-5A intercontinental ballistic missile with a
four- to five-megaton warhead) is about 800,000, if the warheads are detonated as airbursts; the
average number of casualties per weapon would be about two million. Even a counterattack
featuring 20 DF-31A intercontinental ballistic missiles, which carry a lower-yield warhead than
the DF-5A, would result in some 12 million casualties in 20 US cities, including 3 million to 6
million fatalities. It is probable that Chinese officials would consider 10 warheads that can
explode over an enemy‘s major cities enough to ―deter‖ a nuclear first-strike.

The Intentions of Chinese Nuclear Modernization
The Chinese government insists that China continues to modernize its nuclear force only in order
to maintain a reliable second-strike retaliatory capability. Chinese president Hu Jintao has
emphasized that China‘s modernization programmes are designed to ensure that the ―nuclear
deterrent‖ is ―safe, reliable, and effective‖ under ―any‖ circumstance. Similarly, many Chinese
officials and nuclear weapon experts argue that China‘s nuclear modernization programme is to
be conducted under the guidance of China‘s nuclear policy. As Professor Hu Side, the former
president of Chinese Academy of Engineering Physics (the Chinese Los Alamos) emphasized,
―China‘s nuclear modernization [is conducted] under the guideline of China‘s nuclear policy,
maintaining the principle of counterattack in self-defense and avoiding [an] arms race.‖ He
further emphasized that, the main features of China‘s nuclear modernization programme include
the beliefs that it is impossible and unnecessary to accomplish China‘s nuclear modernization
―requirements‖ through a simple increase of the number of nuclear weapons; that modernization
will provide assurance of safety of its nuclear arsenal; that investment in modernization will be
limited at very low level; and that modernization will be conducted under the Comprehensive
Test Ban Treaty (CTBT) regime.11
Under China‘s no-first-use doctrine and the principle of maintaining a ―lean and effective‖
(jinggan youxiao) nuclear force, China initiated a nuclear modernization program in the 1980s,
aiming to increase the survivability, reliability, safety, and penetrating ability of its small nuclear
arsenal and, thereby, to maintain a limited but effective second-strike nuclear force to deter a
nuclear attack. Unlike the United States‘ focus on counterforce targeting policy, which needs a
large arsenal to eliminate the adversary‘s nuclear force, China has a retaliatory countervalue
posture for which China believes a small force is enough. In 1978, Deng Xiaoping provided the
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guidance for the future development of China‘s nuclear force. He emphasized that China‘s
strategic weapons ―should be updated (gengxin) and the guideline [for their development] is few
but effective (shao er jing). Few means numbers and effectiveness should increase with each
generation.‖12 The gengxin (upgrade) means here mainly replacing the older ones by new,
―better‖ ones. Mao Zedong once also remarked that one should ―have a little bit (of nuclear
weapon), keep (the weapons) a little bit, make (the weapons) a little bit better‖ (you yidian, shao
yidian, hao yidian).13 This ―yidian‖ (a little bit) policy has been kept by several generations of
Chinese leaders.
To have a small arsenal capable of counterattack, China‘s nuclear modernization has been
focusing on the quality over the quantity of its nuclear arsenal during the past three decades.
Specifically, China‘s nuclear modernization has sought to increase the survivability of its nuclear
force by replacing older, liquid-fueled missiles with solid-fueled, mobile ballistic missiles and
constructing deep underground tunnels that can act as missile bases.
In practice, China‘s ―underground great wall‖ project provides another evidence for Beijing‘s
minimum deterrence posture.14 Given the fact that China has no reliable operational air-based
(bomber) or sea-based (SSBN) nuclear forces, the main focus of the Second Artillery since 1980,
when it initiated China‘s nuclear modernization, has been how to ensure that its limited landbased strategic missiles can survive a first nuclear strike. With the development of
Soviet/Russian and U.S. satellite surveillance capabilities and the increased accuracy of their
nuclear weapons, China became concerned about the vulnerability of its land-based missiles, in
particular its silo-based DF-5s and its cave-based DF-4 missiles, which need to be pulled out and
launched from pre-prepared above-ground launch sites. These liquid-fueled missiles usually take
up to two hours of preparation for launch. In addition, unlike the US and Russia, China does not
have a reliable early warning system and its missiles are not in a launch-on-warning posture.
Under its announced no-first-use doctrine, the Chinese government has stated it would launch a
retaliatory nuclear attack only after it survived a first nuclear strike. To assure the survival of an
adequate number of weapons for retaliation, China has just two primary options: One is to build
more warheads and launchers, but to survive a US preemptive attack that could involve as many
as a thousand warheads and extremely accurate targeting, so China would need a huge nuclear
arsenal. In practice, China has chosen the second option, moving its small land-based missile
force underground.
It is reported that the engineering unit of the Second Artillery began to construct the underground
Great Wall in 1985 and finished it after a ten year effort. Thus, by the mid-1990s, China had a
true, reliable second-strike capability. These tunnels are hundreds of meters underground, in
deep mountainous areas, and are difficult to detect from space. They can withstand nuclear and
conventional attacks. The missiles, personnel, and related equipment can be transported by rails
and trucks within the network of tunnels to various locations. All the activities for launch
preparation can be done in the tunnels without detection. Some of the tunnels could also be used
for logistical support or as command and control facilities. While the road-mobile solid-fueled
missiles (e.g. DF-31 and DF -31A) deployed around 2006 have significantly enhanced
survivability relative to fix-based and silo-based missiles, the US is pursuing the capability of
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long-range precise conventional strike, and its space monitoring capacity to track mobile targets
could make Chinese road-mobile missiles vulnerable again.
China‘s underground Great Wall is converting its land-based ballistic missiles into ―tunnellaunched ballistic missiles‖. Thus, China has moved its land-base missiles to underground-basing
to ensure a limited and reliable second-strike nuclear force after absorbing a first nuclear strike.

Fig.1: A photo of China’s Underground Great Wall. The Chinese text on top of the photo
reads: "CCTV-7 Military Records—Traveling together with the Motherland, the sharp sword
toward heaven, PLA Second Artillery." Text at bottom reads: ―the modern underground great
wall‖

Chinese Nuclear Force
Based on China‘s minimum deterrence policy—it ―will limit its nuclear capabilities to the
minimum level required for national security,‖15 and Western government and non-government
estimates,16 this author estimates China has a total inventory of approximately 170 nuclear
warheads including approximately 110 operationally deployed nuclear missiles (mainly landbased nuclear ballistic missiles, of which approximately 35 can reach the continental United
States), approximately 60 warheads stored for its submarine-launched ballistic missiles
(SLBMs), and bombers (see table 1).17 This estimate is significantly lower than previous
appraisals. China could well have the smallest arsenal of nuclear weapons among the five
original nuclear weapons states.
While some Western publications often expect an increase of China‘s nuclear arsenal, there is no
evidence to show that China has a rationale to significantly increase it. It is true that since the
Taiwan strait crisis of 1996, the Second Artillery Corps has modernized and significantly
increased the size of its arsenal of conventionally armed missiles (in particular the medium-
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range, mobile, DF-21C missiles). There has been, however, no obvious corresponding increase
in nuclear warheads.18
It can be expected that as China deploys more mobile ICBMs (e.g. DF-31A and DF -31), more
old ones (e.g. DF-5A, DF-4) would be phased out. Meanwhile, China develops and deploys the
second generation Jin-class SSBN (Type-094) and the new JL-2 SLBMs to replace its old Xiaclass SSBN (Type-092) and JL-1 SLBMs. Based on the 2011 DoD report and the FAS report,
China built a maximum of three Jin-class SSBNs by 2010. US naval intelligence projected in
2007 that China might build five Jin-class SSBNs.19 However, China would have no rationale to
have more than three new SSBNs under current security circumstance. It can be expected that,
after its three-decade modernization programme, with a focus on increasing the survivability of
its land-based missiles, China will speed up the modernization of its sea-based strategic force to
secure a second-strike force in the coming years.
Table 1: China’s Nuclear Force, 2011
Type

NATO
Designation

Year
Deployed

Land-based ballistic missiles
DF-5A
CSS-4
1990s
DF-31A
CSS-10 Mod 2
2007
DF-4
CSS-3
1980
DF-31
CSS-10 Mod 1
2006
DF-3 A
CSS-2
1971
DF-21
CSS-5 Mods 1/2
1991
Subtotal:
Submarine-Launched ballistic missiles
JL-1
CSS-NX-3
1986
JL-2
CSS-NX-4
?
Bombers
H-6
B-6
1965
Total

Range
(kilometers)

Yield
(kilotons)

Number of
warheads

13,000+
11,200+
5,400+
7,200+
3,000+
1,750+

4,000-5,000
200-300?
3,300
200-300?
3,300
200-300

<20
15
10
10
5
50
110

1,000+
7,400

200-300
200-300 ?

(n.a)
(36)

3,100

---

20
166

Source: The US DoD annual report on Military Power of the People‘s Republic of China ; the annual

Military Balance reports of the International Institute of Strategic Studies; and FAS/NRDC ―Nuclear
Notebook‖ section on China‘s nuclear force in issues of The Bulletin of the Atomic Scientists.

In addition, China could have about 20 bombers in its arsenal. However, there is no rationale for
China to expend its air-based force due to geopolitical considerations. China will likely maintain
a small arsenal of bombers in the near future, which will be consistent with its principle of a
pursuit of ―a small but inclusive‖ (xiao er quan) force. Zhou Enlai emphasized in 1970 that
China ―must build a certain number of [nuclear weapons] with a certain quality and a certain
variety.‖20 ―A certain variety‖ of weapons means here to support a strategic nuclear triad, which
Chinese leaders view as a symbol of China‘s great-power status. Thus, China‘s small arsenal of
strategic bombers mainly has symbolic meaning and a minor ―deterrent‖ effect.
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While there have been rumors for many years that China has tactical weapons, 21 Chinese nuclear
experts argue that the deployment of tactical nuclear weapons is not consistent with China‘s nofirst-use policy. From the beginning of China‘s nuclear age, Mao Zedong and the following
generation of leaders have viewed nuclear weapons as strategic tools to deter nuclear threats or
the use of nuclear weapons against the country, not as war-fighting tools. In practice, while it
should not be difficult for China to have tactical weapons, it does not.22
Recently Western governments and media outlets have expressed growing concerns about
Chinese nuclear buildup, in particular, Beijing pursuing nuclear parity with the US and Russia,
when both reduce their arsenals under the NEW START. Such voices were amplified when
Georgetown University professor Phillip Karber released a study indicating that a 3,000-milelong network of underground tunnels—sometimes called China‘s ―underground great wall‖—
could host as many as 3,000 nuclear weapons.23
In practice, China‘s nuclear force and modernization would be determined mainly by its nuclear
policy that features a minimum deterrence and a no-first use pledge. It would also be constrained
technically by its inventory of fissile materials. China currently has a military inventory of about
1.8 tons of plutonium and 16 tons of weapon-grade HEU. The country stopped its production of
highly enriched uranium in 1987 and plutonium production by 1990. All of its military HEU and
plutonium production facilities have been closed or converted to other uses, or are being
decommissioned. 24
China‘s current military inventory of fissile materials would not support an arsenal of more than
1000 warheads.25 In practice, part of the fissile material stocks would be used as a reserve for
future needs. The other four of the P5 states devote half or less of their fissile materials to their
weapons. If this were the case for China, the upper-boundary on its arsenal would be around 500
warheads.

Drivers and Trends
China‘s nuclear modernization for the last three decades has focused on increasing the
survivability of its strategic land-based missiles by measures such as developing new solidfueled and mobile missiles and building underground tunnels to shield those missiles.
These measures are mainly responses to the advance of military capabilities of other countries,
particularly the United States. Those advances include improvements in space surveillance
systems that can locate and target Chinese missiles, the increased accuracy of long-range nuclear
missiles that could attack Chinese forces, and the development of long-range conventional
weapons that can be delivered with high accuracy. As Professor Hu Side emphasized, ―the sole
purpose for Chinese maintaining a limited nuclear counterattack force is to deter a potential nuclear strike.
However, the development of US missile defense and the long-rang strike capability with high accuracy
to target mobile missiles is in practice to decrease the effectiveness of Chinese nuclear deterrence. Thus, it
surely leads to Chinese attention.‖ 26

Without concerns about US missile defense, China‘s modernization programme would likely
continue to focus on quality over quantity. However, US missile defense plans will be a major
driver for China‘s nuclear weapon modernization. Some Chinese officials are concerned that
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even a limited missile defense system could neutralize China‘s smaller nuclear force. In its
recent white paper, Beijing maintained that ―the global missile defense program will be
detrimental to international strategic balance and stability, will undermine international and
regional security, and will have a negative impact on the process of nuclear disarmament.‖
China further states that, ―no state should deploy overseas missile defense systems that have
strategic missile defense capabilities or potential, or engage in any such international
collaboration.‖ 27
China‘s current arsenal of longer-range ICBMs (about 35 ICBMs) could meet its ―minimum
nuclear deterrent‖ facing the current US deployed missile defense system. However, China‘s
plans could change significantly if the United States were to deploy a more comprehensive or
more operationally successful missile defense system. This might include building more
warheads that can overcome missile defenses, in addition to developing decoys and missile
defense countermeasures.28 However, any expansion of the Chinese nuclear arsenal would still
be constrained by its inventory of fissile materials.
Washington‘s strategic nuclear intentions toward Beijing could also influence China‘s nuclear
modernization plans. In particular, China worries that the United States could use nuclear
weapons against China in a potential Taiwan conflict. The Bush administration‘s 2002 Nuclear
Posture Review specifically mentions the possibility of using nuclear weapons during a conflict
in the Taiwan Strait and the possible use of tactical nuclear weapons.29 From 1980 to 1995,
China‘s nuclear modernization programme was conducted at a very modest pace because Beijing
saw less of a nuclear threat from Washington. However, since the Taiwan crisis in mid-1990s,
China has become more concerned about US threats. These days, many Chinese officials worry
about the United States‘ strategic intention to shift the focus of its military strategy to the Pacific
and East Asian region. The Pentagon‘s new strategic defense guidance states, ―The U.S.military
will invest as required to ensure its ability to operate effectively in anti-access and area denial
(A2/AD) environments.‖30 China and Iran are listed as the major targets.
To discourage Beijing from increasing the size of its nuclear arsenal, Washington should accept
certain measures, including mutual deterrence with Beijing, limiting its missile defenses so they
do not threaten the potential effectiveness of China‘s small arsenal, a U.S. pledge to adopt a
bilateral no-first use policy toward China--particularly one in which both capitals agree to rule
out the use of nuclear weapons during a Taiwan conflict, and excluding the possibility of
conventional strategic strike against the Chinese nuclear force and other nuclear facilities.
Meanwhile, if negotiations between Washington and Moscow proceed and those countries move
forward to deeper cuts in their nuclear forces, China will likely have to reassure both capitals that
it will cap its arsenal at a low level, perhaps 200 warheads.
To maintain an ―effective nuclear deterrent,‖ China will continue to modernize its nuclear force
posture accordingly, along with other countries‘ military developments and the international
security environment. However, China‘s nuclear modernization program will likely continue to
be guided by its nuclear policy, which is characterized by a no-first-use pledge and a
commitment to ―minimum nuclear deterrence‖. The nuclear force will likely be kept at the
minimum level Beijing feels is required to deter a nuclear attack.
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