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Summary

Pakistan’s nuclear arsenal consists of approximately 60 nuclear warheads.
Pakistan continues fissile material production for weapons, and is adding to its
weapons production facilities and delivery vehicles.  Pakistan reportedly stores its
warheads unassembled with the fissile core separate from non-nuclear explosives,
and these are stored  separately from their delivery vehicles.  Pakistan does not have
a stated nuclear policy, but its “minimum credible deterrent” is thought to be
primarily  a deterrent to Indian military action. Command and control structures have
been dramatically overhauled since September 11, 2001 and export controls and
personnel security programs have been put in place since the 2004 revelations about
Pakistan’s top nuclear scientists, A.Q. Khan’s international proliferation network.

Pakistani and some U.S. officials argue that Islamabad has taken a number of
steps to prevent further proliferation of nuclear-related technologies and materials
and improve its nuclear security.  A number of important initiatives such as
strengthened export control laws, improved personnel security, and international
nuclear security cooperation programs have improved the security situation in recent
years.

Current instability in Pakistan has called the extent and durability of these
reforms into question.  Some observers fear radical takeover of a government that
possesses a nuclear bomb, or proliferation by radical sympathizers within Pakistan’s
nuclear complex in case of a breakdown of controls.  While U.S. and Pakistani
officials express confidence in controls over Pakistan’s nuclear weapons, it is
uncertain what impact continued instability in the country will have on these
safeguards. For a broader discussion, see CRS Report RL33498, Pakistan - U.S.
Relations, by K. Alan Kronstadt. This report will be updated.
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1 See CRS Report RL31589, Nuclear Threat Reduction Measures for India and Pakistan,
by Sharon Squassoni.

Pakistan’s Nuclear Weapons: Proliferation
and Security Issues

Background

The political instability and imposition of emergency rule in Pakistan on
November 3, 2007, has once again called attention to the issue of the security of
Pakistan’s nuclear weapons, and how the world can be assured they remain in safe
hands during potential transitions of power.  Some observers fear scenarios in which
Pakistan’s strategic nuclear assets are given to or stolen by Al Qaeda sympathizers
or other terrorists, or a future government in nuclear Pakistan that might be hostile
to the United States.

Measures to improve the security of Pakistan’s nuclear weapons have been on-
going and include some cooperation with the United States.  Since Pakistan and
India’s nuclear tests in 1998, increased attention has been given to reducing the risk
of nuclear war in South Asia.  The two countries have most recently come to the
brink of full-scale war in 1999 and 2002 over Kashmir, and realizing the dangers,
have developed some nuclear risk reduction measures to prevent accidental war.1

Pakistan has also developed its command and control systems and improved security
of military and civilian nuclear facilities.  After the 2004 revelations of an extensive
international nuclear proliferation network run by Pakistan’s Abdul Qadeer Khan, as
well as possible connections between Pakistani nuclear scientists and Al Qaeda, the
Pakistani government has made additional efforts to improve export controls and
monitor nuclear personnel.  The main security challenges for Pakistan’s nuclear
arsenal are keeping the integrity of the command structure, ensuring physical
security, and preventing illicit proliferation from insiders.

Nuclear Weapons

Pakistan’s nuclear energy program dates back to the 1950s, but it was the loss
of East Pakistan (now Bangladesh) in a bloody war with India that reportedly
triggered a political decision in January 1972 (just one month later) to begin a secret
nuclear weapons program.  Defense against India is said to be the primary motivation
for Pakistan’s nuclear deterrent.  Observers point to the peaceful nuclear explosion
by India in 1974 as the pivotal moment which gave urgency to the program.
Pakistan’s path to the bomb was through uranium enrichment technology, mastered
by the mid-1980s.  Pakistan gained technology from many sources.  This extensive
assistance is reported to have included, among other things, uranium enrichment
technology from Europe, blueprints for a small nuclear weapon from China, and
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6  “Global Fissile Material Report 2007,” International Panel on Fissile Materials
[http://www.fissilematerials.org/ipfm/site_down/gfmr07.pdf]
7 David Albright and Paul Brannan, “Commercial Satellite Imagery Suggests Pakistan is
Building a Second, Much Larger Plutonium Production Reactor: Is South Asia Headed for
a Dramatic Buildup in Nuclear Arsenals?” ISIS, 24 July 2006.
8 See chart of facilities in Pakistan chapter of Joseph Cirincione, Jon B. Wolfsthal, Miriam
Rajkumar, Deadly Arsenals, Carnegie Endowment for International Peace, 2005.

missile technology from China.  In 1989, the United States learned that Pakistan had
assembled a nuclear warhead, which then led to a cut-off in military and financial aid
under the Pressler Amendment.2  When India conducted nuclear weapon tests on May
12, 1998, Pakistan’s government responded two weeks later on May 28 and May 30
with six tests at the Chagai Hills test site in western Pakistan.  Test yields were about
10 kilotons and 5 kilotons, according to seismic analysis.3 The United States imposed
additional sanctions after the tests (these were lifted after the September 11th, 2001
attacks).

Most observers estimate that Pakistan has enough nuclear material (highly
enriched uranium and a small amount of plutonium) for about 60 nuclear weapons.4

Pakistan’s nuclear warheads use an implosion design with a solid core of highly
enriched uranium (HEU), approximately 15-20 kg per warhead.5  Pakistan reportedly
continues to produce highly-enriched uranium for weapons at a rate of at least 100
kg per year.6

Pakistan has also pursued plutonium-based warheads since the 1990s and
continues to produce plutonium for weapons. Pakistan has received Chinese
assistance for its plutonium program.  The 40-50 megawatt heavy water Khushab
plutonium production reactor has been operating since 1998.  A second heavy water
reactor is being built at Khushab, which will at least double Pakistan’s plutonium
production capacity.7  Pakistan’s nuclear weapons complex also includes the 300-
megawatt reactor at Chasma, a reprocessing plant at Chasma, fuel fabrication plant,
tritium production facility, etc.8  The continued expansion of the complex and
production of weapons materials indicates plans to increase its nuclear weapons
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Renews Fighter Exports to Pakistan,” Arms Control Today, September 2007.
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Agency news release,  June 28, 2006. [http://www.dsca.mil/PressReleases
/36-b/2006/Pakistan_06-11.pdf]
12  CRS Report RL30623, Nuclear Weapons and Ballistic Missile Proliferation in India and
Pakistan: Issues for Congress, by K. Alan Kronstadt.
13 Nuclear Notebook, ibid.; “Worldwide Ballistic Missile Inventories,” Arms Control Today
Fact Sheet [http://www.armscontrol.org/factsheets/missiles.asp] and Mahmud Ali Durrani,
“Pakistan’s Strategic Thinking and the Role of Nuclear Weapons,” Cooperative Monitoring
Center Occasional Paper 37, July 2004. [http://www.cmc.sandia.gov/cmc-papers/sand2004-
3375p.pdf]

arsenal in the near future. Pakistan may be partially responding to India’s ambitious
plans to build a nuclear triad.9

Delivery Vehicles

Pakistan has two types of delivery vehicles for nuclear weapons:  aircraft under
the Pakistan Air Force and surface-to-surface missiles under the Pakistan Army.
Pakistan could deliver its nuclear weapons using F-16s purchased from the United
States, provided modifications are made.  It is widely believed that Pakistan has made
modifications to the F-16s previously sold to them. Concerns have been raised about
the impact of these sales on the strategic balance in South Asia.10  The U.S.
government maintains that the sale of additional F-16s to Pakistan will not alter the
regional balance of power.11  The contract for provision of an additional 36 aircraft
was signed on September 30, 2006, as was the contract for the weapons for those
aircraft, and a contract to perform the mid-life upgrade on Pakistan’s F-16A/B model
aircraft. Pakistan’s F-16 fleet will therefore be expanded, but it is unclear what
portion of the fleet will be capable of a nuclear mission. Mirage III and V aircraft
could also be used, although would have limited range. A-5’s may have been
modified to carry a nuclear payload.12

After India’s first test of its Prithvi ballistic missile in 1988, Pakistan jump-
started its own missile program. Three types of ballistic missiles are thought to be
nuclear-capable: the solid fuel Hatf-III (Ghaznavi) and Hatf-IV (Shaheen) with a
range of 100-290 and 200-650 km respectively; and the medium-range Hatf-V
(Ghauri) with a 1200 km range.  The Hatf-VI (Shaheen-2) is under development.13

Reports also indicate that Pakistan may be developing a nuclear-capable cruise
missile, the Hatf-7 (Babur), with ground, sea and air-launched versions.
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14 Bulletin of Atomic Scientists, January/February 2002.
15  “Agreement Between the Republic of India and the Islamic Republic of Pakistan on Pre-
Notification of Flight Testing of Ballistic Missiles,” Full text on the Henry L. Stimson
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16 Peter Lavoy, “Pakistan’s Nuclear Posture: Security and Survivability,” Paper presented
to the Conference on Pakistan’s Nuclear Future, Nonproliferation Education Center,
Washington, DC, April 28, 2006 [http://www.npec-web.org/Frameset.asp?PageType
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17 For an in-depth discussion of minimum deterrence, see Naeem Salik, “Minimum
Deterrence and India Pakistan Nuclear Dialogue: Case Study on Pakistan,” Landau Network
Centro Volta South Asia Security Project Case Study, January 2006
[http://www.centrovolta.it/landau/South%20Asia%20Security%20Program_file%5CDoc
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18  Mahmud Ali Durrani, “Pakistan’s Strategic Thinking and the Role of Nuclear Weapons,”
Cooperative Monitoring Center Occasional Paper 37, July 2004.
[http://www.cmc.sandia.gov/cmc-papers/sand2004-3375p.pdf]

A.Q. Khan, former head of Khan Research Laboratories, maintained that only
the medium-range Ghauri missiles would be usable in a nuclear exchange (given fall-
out effects for Pakistan of shorter-range missiles). Other observers view the 30 to 50
Hatf-II short-range (300km) missiles (modified Chinese M-11s) as potential delivery
vehicles for nuclear weapons.  Ghauri missiles (1350 and 2300km), which reportedly
are based on the North Korean No-Dong and Taepo-Dong-1, are capable of reaching
New Delhi with large payloads.14  Pakistan continues to carry out ballistic missile
tests, but notifies India in advance in accordance with the bilateral missile pre-
notification pact of October 2005.15

Nuclear Doctrine

Pakistan’s strategic doctrine is undeclared, and will probably remain so, but
prominent officials and analysts have offered insights concerning its basic tenets.16

They have indicated that Pakistan’s posture is designed to preserve territorial
integrity against Indian attack, prevent military escalation, and  counter its main
rival’s conventional superiority.  “Minimum credible nuclear deterrence” is the
guiding principle.17  Statements of high level officials point to four policy objectives
for Pakistan’s nuclear weapons: deter all forms of external aggression; deter through
a combination of conventional and strategic forces; deter counterforce strategies by
securing strategic assets and threatening nuclear retaliation; and stabilize strategic
deterrence in South Asia.18

Pakistani officials state that they have already determined the arsenal size
needed for a minimum nuclear deterrent and they will not engage in an arms race
with India.  Pakistan has also pledged no-first-use against non-nuclear-weapon states,
but has not ruled out first-use against a nuclear-armed aggressor that attacks Pakistan
 — for example, India.  Analysts say this ambiguity serves to maintain deterrence
against India’s conventional superiority.  Others argue that keeping the first-use
option against India allows Pakistan to conduct sub-conventional operations while
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19 Kanti Bajpai, “No First Use in the India-Pakistan Context,” Pugwash Workshop No. 279,
November 2002. [http://www.pugwash.org/reports/nw/bajpai.htm]
20 Lavoy, ibid.
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22 See Lavoy, Slide 19, ibid. and Naeem Salik, “Changes within Pakistan’s Nuclear Security
Structure since 1998,” Presentation to the Partnership for Global Security Conference,
“Building Confidence in Pakistan’s Nuclear Security,” June 20, 2007.
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effectively deterring India at the strategic level.19  Pakistan has reportedly addressed
issues of survivability through second strike capability, possible hard and deeply
buried storage and launch facilities, road-mobile missiles, air defenses around
strategic sites, and concealment measures.20

Command and Control

Pakistan’s command and control over its nuclear weapons is compartmentalized
and includes strict operational security.  It has three components — the National
Command Authority (NCA), the Strategic Plans Division (SPD), and the Strategic
Forces Commands.21  The NCA was created in 2000 and for the first time the nuclear
program was under military control with oversight.  The SPD acts as the secretariat
for the NCA and coordinates with the strategic forces commands.  The Army, Air
Force, and Navy each have their respective strategic force command, but operational
control remain with the NCA.  The authority to launch a nuclear strike requires
consensus within the NCA.  The NCA Chairman, who is the President of Pakistan,
casts the final vote.22

Security Concerns

Pakistan’s nuclear weapons are reportedly stored unassembled, with the fissile
core separated from the non-nuclear explosives.  These components are stored
separately from delivery vehicles.  However, a Department of Defense report says
that Pakistan can probably assemble the weapons fairly quickly.23  Nevertheless,
separate storage may provide a layer of protection against accidental launch or
prevent theft of an assembled weapon.

As the United States prepared to launch an attack on the Afghan Taliban after
9/11, President Musharaff reportedly ordered Pakistan’s nuclear arsenal be
redeployed to “at least six secret new locations.”24  This action came at a time of
uncertainly about the future of the region, including the direction of U.S.-Pakistan
relations.  In President Musharraf’s speech justifying his decision to assist the United
States against the Taliban, he cited protection of Pakistan’s nuclear and missile assets
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as one of the reasons for the dramatic policy shift.25  Pakistan’s leadership was
uncertain whether the U.S. would decide to conduct military strikes against
Pakistan’s nuclear assets if it did not do so.  These events, in combination with the
2002 conflict with India at the Line of Control and revelations about the A.Q. Khan
proliferation network, inspired a variety of reforms to secure the nuclear complex.
Risk of nuclear war in South Asia ran high in the 1999 Kargil crisis, when the
Pakistani military is believed to have begun preparing nuclear-tipped missiles. It
should be noted that even at high alert levels of 2001 and 2002, there were no reports
of Pakistan mating the warheads with delivery systems.26

In the fall of 2007, Pakistan faces another crucial moment in its history and
some observers have recently expressed concern about the security of Pakistan’s
arsenal if the current situation persists.27  Former Prime Minister and now opposition
leader Benazir Bhutto said in an interview on November 5, 2007, that while President
Musharraf says he is firm control of the nuclear arsenal, she is afraid this control
could weaken due to instability in the country.28  U.S. military officials have also
expressed concern about the security of Pakistan’s nuclear weapons.29 Experts worry
that while nuclear weapons are currently under firm control, with warheads
disassembled, technology could be sold off by insiders during a worsened crisis.30

Deputy Secretary of State John D. Negroponte in testimony to Congress on
November 7, 2007 expressed confidence that Pakistan’s nuclear weapons were not
at risk. He said he believes there is “plenty of succession planning that’s going on in
the Pakistani military” and that Pakistan’s nuclear weapons are under “effective
technical control.”31

The issue of U.S. plans to secure Pakistani nuclear weapons in case of a loss of
control by the Pakistani government were famously addressed in Secretary of State
Condoleeza Rice’s confirmation hearing in January 2005.  In response to a question
by Senator Kerry asking what would happen to Pakistan’s nuclear weapons if there
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32  “The Nomination of Dr. Condoleeza Rice to be Secretary of State,” Hearings before the
Senate Foreign Relations Committee, January 18 and 19, 2005. The concept of a
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5, 2001.
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Washington Post, November 11, 2007.
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was a radical Islamic coup in Islamabad, Secretary Rice answered, “We have noted
this problem, and we are prepared to try to deal with it.”32

The United States reportedly offered Pakistan nuclear security assistance soon
after September 11th, 2001.33  U.S. assistance to Pakistan has included technical
measures that could help prevent unauthorized or accidental use of nuclear weapons
as well as contribute to physical security of storage facilities and personnel
reliability.34  Press reports say that the United States provided Pakistan with
Permissive Action Links (PALs) in 2003.35  PALs require a code to be entered before
a weapon can be detonated. U.S. assistance must comply with nonproliferation
guidelines.

Former Deputy Secretary of State Richard Armitage confirmed that there has
been U.S. assistance in this area. In a recent interview, he said the US was unlikely
to intervene militarily in a crisis in Pakistan because “we have spent considerable
time with the Pakistani military, talking with them and working with them on the
security of their nuclear weapons.  I think most observers would say that they are
fairly secure.  They have pretty sophisticated mechanisms to guard the security of
those.”36

Proliferation Threat37

Many observers are concerned that other states or terrorist organizations could
obtain material or expertise related to nuclear weapons from Pakistan.38 Beginning
in the 1970s, Pakistan used clandestine procurement networks to develop its nuclear
weapons program. Former Pakistani nuclear official A.Q. Khan subsequently used
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a similar network to supply Libya, North Korea, and Iran with materials related to
uranium enrichment.39

Al-Qaeda has also sought assistance from the Khan network. According to
former Director of Central Intelligence George Tenet, the United States “received
fragmentary information from an intelligence service” that in 1998 Osama bin Laden
had “sent emissaries to establish contact” with the network.40

Other Pakistani sources could also provide nuclear material to terrorist
organizations.  According to a 2005 report by the Commission on the Intelligence
Capabilities of the United States Regarding Weapons of Mass Destruction, al-Qaeda
“had established contact with Pakistani scientists who discussed development of
nuclear devices that would require hard-to-obtain materials like uranium to create a
nuclear explosion.”41  Tenet explains that these scientists were affiliated with a
different organization than the Khan network.

The current status of Pakistan’s nuclear export network is unclear, although
most official reports indicate that, at the least, it has been damaged considerably.
Director of National Intelligence John D. Negroponte implied that the network had
been dismantled when he asserted in a January 11, 2007 statement to the Senate
Select Committee on Intelligence that “Pakistan had been a major source of nuclear
proliferation until the disruption of the A.Q. Khan network.”42

However, when asked about the network’s current status during a July 25, 2007
Senate Foreign Relations Committee hearing, Undersecretary for Political Affairs
Nicholas Burns replied that:

I cannot assert that no part of that network exists, but it’s my understanding
based on our conversations with the Pakistanis that the network has been
fundamentally dismantled.  But to say that there are no elements in Pakistan, I’m
not sure I could say that.

Similarly, the London-based International Institute for Strategic Studies found
in a May 2007 report that “at least some of Khan’s associates appear to have escaped
law enforcement attention and could … resume their black-market business.”43
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Asked about Pakistan’s cooperation in investigating the network, Burns
acknowledged that the United States has not had “personal, consistent access” to
Khan, but added that he did not “have all the details of everything we’ve done.”
Similarly, the International Atomic Energy Agency (IAEA) has not yet been able to
interview Khan directly, according to an agency official.  However, Islamabad has
responded to written questions from the IAEA and has been cooperative in its
investigation of Iran’s nuclear program.44

A Pakistani Foreign Office spokesperson told reporters in May 2006 that the
government considered the Khan investigation “closed.”

Pakistan’s Response

Undersecretary Burns testified in July that the Bush administration has “told the
Pakistani government that it is its responsibility … to make sure” that neither the
Khan network nor a “similar organization” resurfaces in the country.  Since the
revelations about the Khan network, Pakistan appears to have increased its efforts to
prevent nuclear proliferation.  But whether and to what extent these efforts have been
successful is not yet clear.

Pakistani officials argue that Islamabad has taken a number of steps to prevent
further proliferation of nuclear-related technologies and materials.45  For example,
Pakistan adopted new national export controls legislation in September 2004.  This
legislation includes a requirement that the government issue control lists for “goods,
technologies, material, and equipment which may contribute to designing,
development, stockpiling, [and] use” of nuclear weapons and related delivery
systems. According to an April 2007 presentation by Air Commodore Khalid Banuri,
Director of Pakistan’s Arms Control and Disarmament Division,46 the lists, which
were issued in October 2005, include items controlled by the Nuclear Suppliers
Group.47

The legislation includes several other important elements, such as end-use and
end-user certification requirements and new penalties for violators. Since its
adoption, Pakistan has established a Strategic Export Controls Division (SECDIV)
and an associated Oversight Board.  The SECDIV is responsible for formulating rules
and regulations for implementing the legislation.  The board is comprised of officials
from multiple agencies and is headed by Pakistan’s Foreign Secretary.



CRS-10
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Islamabad says that it has also taken several other steps to improve its nuclear
security.  For example, the government announced in June 2007 that it is
“implementing a National Security Action Plan with the [IAEA’s] assistance.”  That
same month, Pakistan also joined the U.S. — and Russian-led Global Initiative to
Combat Nuclear Terrorism.

The United States has also provided relevant assistance to Pakistan. Burns
described several such efforts in his June testimony.48  And according to an October
U.S. Government Accountability Office report, Islamabad was during fiscal years
2003-2006 the second-largest recipient of bilateral U.S. assistance designed to
improve target countries’ export controls.  Pakistan received such assistance from the
Departments of State, Energy, and Homeland Security.49

Pakistani officials participating in an April 2007 Partnership for Global Security
workshop argued that Islamabad has improved the reliability of its nuclear personnel
by, for example, making its security clearance procedures more stringent.  However,
the officials also acknowledged that Islamabad still needs to do more to control its
nuclear expertise.50
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