ASSURING DESTRUGTION FOREVER

NUCLEAR
WEAPON
MODERNIZATION
AROUND
THE
WORLD

JORN AINSLIE - JORN BURROUGHS - MERAV DATAN - HANG KRISTENSEN
ANDREW LIGHTERMAN - A MIAN - PAVEL PODVIG - M RAMANA - TIM WRIGHT - RUI ZHANG

{L Reaching Critical Will
‘y a project of the Women’s International League for Peace and Freedom




ASSURING Do [ RUGTION FOREVER

NUGLEAR WEAPON MODERNIZATION AROUND THE WORLD

Edited by RAY ACHESON

Contributing authors
RAY ACHESON Reaching Critical Will of WILPF
JOHN AINSLIE Scottish Campaign for Nuclear Disarmament
JOHN BURROUGHS Lawyers Committee on Nuclear Policy
MERAV DATAN Lawyers Committee on Nuclear Policy
HANS KRISTENSEN Federation of American Scientists
ANDREW LICHTERMAN Western States Legal Foundation
ZIA MIAN Program on Science and Global Security, Princeton University
PAVEL PODVIG Russian Nuclear Forces Project
M.V. RAMANA Princeton University
TIM WRIGHT International Campaign to Abolish Nuclear Weapons
HUI ZHANG Harvard University



© 2012 Reaching Critical Will of the Women’s International League for Peace and Freedom

Permission is granted for non-commerical reporduction, copying, distribution, and transmission of this

publication or parts thereof so long as full credit is given to the coordinating project and organization, editor, and
relevant authors; the text is not altered, transformed, or built upon; and for any reuse or distribution, these terms are

made clear to others.

The views expressed in this publication are those of the authors alone. Institutional affiliations are provided for
purposes of identification only and do not imply endorsement of the content herein.

Front cover image: Jared Rodriguez /truthout. org
Remixed under a creative commons licence

Design and layout: Ray Acheson

Printed by Wholesale Copies



CONTENTS

Acronyms 1
Author biographies 2
Executive summary 4
Introduction u
Ray Acheson

China 17
Hui Zhang

France 27
Hans Kristensen

India 34
M.V. Ramana

Israel 44
Merav Datan

Pakistan 51
Zia Mian

Russian Federation 59
Pavel Podvig

United Kingdom 67
John Ainslie

United States 89

Andrew Lichterman

MODERNIZATION AND

International law 115
John Burroughs

Divestment 125
Tim Wright

Political will 130

Andrew Lichterman



AGRONYMS

BM
ASMPA

ASMP
BARC

CEA

CMRR-NF

CTBT
DAE
DAM

DND
DoE
DoD

DPRK
DRDO
DRDL

E2
FAS

FMCT
FOST

GE
GDP
GDP
HEU
IAEA
ICBM
ICJ
11SS

IPFM

LEP
MIRV

MIT

Anti-ballistic missile NPT
Air-Sol Moyenne Portee Amélioré NNSA
cruise missile

Air-Sol Moyenne Portee cruise missile NNSP
Bhabha Atomic Research Centre NPR
(India) NSG
Le Commissariat & L'énergie NWFZ
Atomique et aux Energies PFBR
Renouvelables (France) PGS
Chemistry and Metallurgy Research PLA
Replacement Nuclear Facility R&D
Comprehensive Test Ban Treaty RGP
Department of Atomic Energy (India)

Direction des Applications Militaires SAF
(France) SLBM
Draft nuclear doctrine SPD
Department of Energy (United States) SSBN
Department of Defense (United START
States) SWU
Democratic People’s Republic of TNA
Korea TNO
Defence Research and Development UNGA
Organization (India) UPF
Defence Research and Development uUsDh
Laboratory (India) VLF
Enhanced effectiveness programme WMD
Forces Aériennes Stratégiques WMDFZ
(France)

Fissile material cut-off treaty

La Force Océanique Stratégique
(France)

General Electric

Gross domestic product

Gaseous diffusion plant

Highly enriched uranium
International Atomic Energy Agency
Intercontinental ballistic missile
International Court of Justice
International Institute of Strategic
Studies

International Panel on Fissile
Materials

Life extension program

Multiple independently-targeted
reentry vehicles

Moscow Institute of Thermal

Non-Proliferation Treaty

National Nuclear Security
Administration (United States)
Next Steps in Strategic Partnership
Nuclear Posture Review

Nuclear Suppliers Group

Nuclear weapon free zone
Prototype Fast Breeder Reactor
Prompt Global Strike

People’s Liberation Army (China)
Research and development

Rajiv Gandhi Plan for nuclear
disarmament

Second Artillery Force (China)
Submarine-launched ballistic missile
Strategic Plans Division (Pakistan)
Ballistic missile submarine
Strategic Arms Reduction Treaty
Separative work unit

Téte Nucleaire Aéroportée warhead
Téte Nucléaire Océanique warhead
United Nations General Assembly
Uranium Processing Facility

US dollars

Very low frequency

Weapons of mass destruction
Weapons of mass destruction

free zone

Assuring destruction forever 1



AUTHOR BIOGRAPHIES

Ray Acheson is the Director of Reaching Critical Will, a
project of the Women’s International League for Peace
and Freedom (WILPF). She is responsible for coordi-
nating, writing for, and editing Reaching Critical Will’s
publications, such as the NPT News in Review and First
Committee Monitor, as well as research projects such as
Beyond arms control: challenges and choices for nucle-
ar disarmament and Costs, risks, and myths of nuclear
power. Previously, Ray worked with the Institute for
Defense and Disarmament Studies tracking the man-
ufacture and trade of conventional weapon systems
and writing for the organization’s flagship journal, the
Arms Control Reporter. She has an Honours BA from
the University of Toronto in Peace and Conflict Studies
and is pursuing an MA in Politics at the New School for
Social Research.

John Ainslie is coordinator of the Scottish Campaign
for Nuclear Disarmament. In addition to supporting
the anti-nuclear weapons movement in Scotland he
has carried out research into the history of the British
nuclear weapons programme, the Polaris and Trident
systems, and defence nuclear safety issues over the past
20 years.

John Burroughs, ].D., Ph.D., is Executive Director of
the New York-based Lawyers Committee on Nuclear
Policy, and an adjunct professor of international law at
Rutgers Law School, Newark. He is co-editor and con-
tributor, Nuclear Disorder or Cooperative Security? U.S.
Weapons of Terror, the Global Proliferation Crisis, and
Paths to Peace (2007); co-editor and contributor, Rule
of Power or Rule of Law? An Assessment of U.S. Policies
and Actions Regarding Security-Related Treaties (2003);
and author of The Legality of Threat or Use of Nuclear
Weapons: A Guide to the Historic Opinion of the Inter-
national Court of Justice (1998). His articles and op-eds
have appeared in the Bulletin of the Atomic Scientists,
the World Policy Journal, the Harvard International Re-
view, Newsday, and other publications.

Merav Datan is an international lawyer and a former
adjunct professor at Rutgers Law School. She is a
board member of the Lawyers Committee on Nuclear
Policy and former director of the Women’s Interna-
tional League for Peace and Freedom’s UN Office in
New York. She has also worked as a consultant for the

2 Assuring destruction forever

United Nations Department for Disarmament Affairs
(WMD Branch) and as Middle East Political Advisor for
Greenpeace International.

Hans M. Kristensen is Director of the Nuclear Informa-
tion Project at the Federation of American Scientists
in Washington, D.C., where he researches and writes
about the status and operations of nuclear forces of the
nine nuclear weapon states. He is a frequent advisor to
the news media on the status of nuclear forces and pol-
icy. Kristensen is co-author of the bi-monthly Nuclear
Notebook column in the Bulletin of the Atomic Scien-
tists and the World Nuclear Forces overview in the SI-
PRI Yearbook, both of which are some the most widely
used reference material on the status of the world’s nu-
clear arsenals. He is the author of “Reviewing Nuclear
Guidance: Putting Obama’s Words Into Action,” Arms
Control Today, November 201, and From Counter-
force to Minimal Deterrence: A New Nuclear Policy on
the Path Toward Eliminating Nuclear Weapons (FAS/
NRDC, April 2009). Prior to his current position, Kris-
tensen was a consultant to the Nuclear Program at the
Natural Resources Defense Council in Washington,
D.C. (2003-2005), and Program Officer at the Nautilus
Institute in Berkeley, CA (1998-2002).

Andrew Lichterman is a lawyer and policy analyst for
the Oakland, California-based Western States Legal
Foundation. He has represented peace and environ-
mental activists in settings ranging from arrests in
mass direct actions to environmental challenges to mil-
itary projects, and also has written extensively about
disarmament and disarmament movements in the San
Francisco Bay area. As a lawyer, he has represented
peace and environmental activists in a variety of set-
tings, and also taught law at alternative law schools for
many years. In recent years his work has focused on the
purposes and impacts of US nuclear and other strategic
weapons programs, including their effect on global dis-
armament efforts, and on the relationship between nu-
clear technologies, militarism, and the global economy.
He also writes about the politics of disarmament efforts
and the relationship between disarmament work and
other social movements. He is a member of the boards
of the Western States Legal Foundation and of the Los
Alamos Study Group, an Albuquerque, New Mexico-
based peace organization.



Zia Mian directs the Project on Peace and Security in
South Asia at Princeton University’s Program on Sci-
ence and Global Security and teaches at Princeton’s
Woodrow Wilson School of Public and International
Affairs. His research and teaching focus on nuclear
weapons and nuclear energy policy, especially in Paki-
stan and India. He is co-editor of Science & Global
Security, the international technical journal of arms
control, nonproliferation, and disarmament and co-
deputy chair of the International Panel on Fissile Ma-
terials (IPFM). He is the editor of several books, most
recently Bridging Partition: People’s Initiative for Peace
between India and Pakistan, and has also worked on
two documentary films for the Eqbal Ahmad Founda-
tion, Crossing the Lines: Kashmir, Pakistan, India and
Pakistan and India under the Nuclear Shadow. In ad-
dition to his research and writing, he is active with a
number of civil society groups working for nuclear dis-
armament, peace, and justice.

Pavel Podvig is an independent analyst based in Ge-
neva, where he runs his research project, “Russian Nu-
clear Forces”. He is also a Senior Research Fellow at the
United Nations Institute for Disarmament Research.
Pavel Podvig started his work on arms control at the
Center for Arms Control Studies at the Moscow Insti-
tute of Physics and Technology (MIPT), which was the
first independent research organization in Russia dedi-
cated to analysis of technical issues of disarmament
and non-proliferation. Pavel Podvig led the Center for
Arms Control Studies project that produced the book,
Russian Strategic Nuclear Forces (MIT Press, 2001). In
recognition of his work in Russia, the American Physi-
cal Society awarded Podvig the Leo Szilard Lectureship
Award of 2008 (with Anatoli Diakov). Podvig worked
with the Program on Science and Global Security at
Princeton University, the Security Studies Program at
MIT, and the Center for International Security and Co-
operation at Stanford University. His current research
focuses on the Russian strategic forces and nuclear
weapons complex, as well as technical and political
aspects of nuclear non-proliferation, disarmament,
missile defence, and US-Russian arms control process.
Podvig is a member of the International Panel on Fis-
sile Materials. He has a physics degree from MIPT and
PhD in political science from the Moscow Institute of
World Economy and International Relations.

M. V. Ramana, a physicist by training, is currently ap-
pointed jointly with the Nuclear Futures Laboratory
and the Program on Science and Global Security, both
at Princeton University, and works on the future of
nuclear energy in the context of climate change and
nuclear disarmament. He is the author of The Power of
Promise: Examining Nuclear Energy in India, to be pub-
lished later this year by Penguin. He is co-editor of Pris-
oners of the Nuclear Dream (New Delhi: Orient Long-

man, 2003) and author of Bombing Bombay? Effects of
Nuclear Weapons and a Case Study of a Hypothetical
Explosion (Cambridge, MA: International Physicians
for the Prevention of Nuclear War, 1999). He is on the
National Coordinating Committee of the Coalition for
Nuclear Disarmament and Peace (India), a member
of the International Panel on Fissile Materials, and on
the Science and Security Board of the Bulletin of the
Atomic Scientists.

Tim Wright is the Australian director of the Interna-
tional Campaign to Abolish Nuclear Weapons, which
advocates for a global ban on the use and possession of
nuclear weapons by all states. His most recent publica-
tions include Don’t Bank on the Bomb: A Global Report
on the Financing of Nuclear Weapons Producers (2012)
and Towards a Treaty Banning Nuclear Weapons: A
Guide to Government Positions on a Nuclear Weapons
Convention (2012). He has an honours degree in law
and a degree in international studies from the Univer-
sity of Melbourne.

Hui Zhang is a Senior Research Associate at the Proj-
ect on Managing the Atom in the Belfer Center for Sci-
ence and International Affairs at Harvard University’s
John F. Kennedy School of Government. Dr. Zhang is
leading a research initiative on China’s nuclear policies
for the Project on Managing the Atom in the Kennedy
School of Government. His researches include verifi-
cation techniques of nuclear arms control, the control
of fissile material, nuclear terrorism, China’s nuclear
policy, nuclear safeguards and non-proliferation, and
policies of nuclear fuel cycle and reprocessing.

Assuring destruction forever 3



EXECUTIVE SUMMARY

CHIVA

Current status

Estimates suggest China currently has approximately
170 nuclear warheads including approximately 110 oper-
ationally deployed nuclear missiles, approximately 60
warheads stored for its submarine-launched ballistic
missiles, and bombers. China has not declared publi-
cally thatis hasended the production of highly enriched
uranium (HEU) and plutonium for nuclear weapons,
though it is believed that China stopped production of
HEU in 1987 and plutonium by 1990. China’s military
inventory would be about 16+4 tons of weapon-grade
HEU and 1.8+0.5 tons of weapon-grade plutonium.

Modernization

China is concerned with maintaining what it sees as a
“limited” and “effective” nuclear arsenal and its mod-
ernization programme has focused on increasing the
“survivability” of its land-based strategic missiles. It
is expected that after this is accomplished, China will
speed up the modernization of its sea-based strategic
force. US missile “defence” plans will be a major driving
forcing for China’s nuclear weapon modernization, as
some Chinese officials are concerned that even a lim-
ited missile “defence” system could neutralize China’s
nuclear force.

Economics

It is difficult to estimate the cost of China’s nuclear
weapon force, however, assuming that China consis-
tently maintains 5% of its overall military expenditure
for its nuclear weapons programme, China would have
spent between USs$4.5 and $9 billion on its nuclear pro-
gramme in 2011. A recent report by Global Zero esti-
mates China’s nuclear cost to be $7.6 billion in 2011.

International law

China has signed but not ratified the Comprehensive
Test Ban Treaty (CTBT). Most estimates assume China
will ratify the CTBT only after the United States does.
China officially supports the commencement of negoti-
ations of a fissile materials cut-off treaty (FMCT) at the
Conference on Disarmament, but US plans to develop
its missile “defence” capabilities will likely affected Chi-
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na’s willingness to participate in FMCT negotiations. If
China remains concerned about US missile “defence,”
it would need more fissile materials to fuel additional
ICMBs. In terms of disarmament, China is bound by
article VI of the NPT to negotiate the elimination of its
arsenal, though has consistently demanded the US and
Russia reduce their arsenals first.

Public discourse and transparency

China is one of the least transparent of the nuclear
weapon states though in theory it might increase
transparency if it develops more confidence about the
survivability of its nuclear force. There is scant public
debate about nuclear weapons in China. After US Pres-
ident Obama outlined his “vision” of a nuclear weapon
free world, an online survey conducted by the People’s
Daily newspaper indicated that 51% of respondents
wanted nuclear disarmament while 49% did not.

FRANCE

Current status

France possesses approximately 300 nuclear warheads,
approximately 290 of which are deployed or opera-
tionally available for deployment on short notice. Its
delivery vehicles consist of approximately 4o aircraft
assigned to a total of 40 cruise missiles; four nuclear-
powered ballistic missile submarines (at least two of
which are always fully operational) equipped with
nuclear-armed long-range ballistic missiles. France is
no longer thought to be producing fissile materials for
nuclear weapons. It is believed to have an estimated six
tons of plutonium and 26 tons of HEU.

Modernization

France is the middle of a broad modernization of its
nuclear forces involving submarines, aircraft, missiles,
warheads, and production facilities that will continue
for another decade.

Economics

The French government has indicated that it spends
approximately US$4.6 billion on its nuclear forces each
year, though a recent report from Global Zero estimates



that the total cost for 2011 was approximately $6 billion.
The government announced in November 2011 that
the deficit would have to be cut by 20% in 2012 with
half of the savings coming from spending cuts, but the
nuclear weapons budget will reportedly only see a 1.3%
decrease.

International law

Officials indicate that France will reject calls for nucle-
ar reductions in the near term, which, especially when
considered in context with its substantial nuclear mod-
ernization, is in conflict with France’s obligations un-
der the NPT to negotiate disarmament.

Public discourse
There is scant debate in France over the composition or
cost of its nuclear forces.

INDIA

Current status

India is estimated to have 8o-100 nuclear warheads. It
is also developing a range of delivery vehicles, includ-
ing land- and sea-based missiles, bombers, and sub-
marines. There are no official estimates of the size of
India’s stockpile of fissile materials, though it is known
that India produces both HEU for its nuclear subma-
rines and plutonium for weapons. India is estimated
to have a stockpile of 0.52+0.17 tons of weapon-grade
plutonium by the end of 20u. There has been specu-
lation that India has used reactor-grade plutonium in
its nuclear weapons, in which case, the nuclear arsenal
could potentially be much larger, as India has approxi-
mate 3.8 to 4.6 tons of separated plutonium from its
power reactors. Its fast breeder reactor programme also
provides another potential source of producing weap-
on-grade plutonium.

Modernization

The primary focus of modernization has been on in-
creasing the diversity, range, and sophistication of
nuclear delivery vehicles. Its most recent missile tests
were conducted in December 2011. Based on official re-
ports and tests, it appears that India is aiming to have
all legs of its nuclear triad operational by 2013. There
are also plans to expand the nuclear weapons and mis-
sile production complex as well as the capacity to en-
rich uranium.

Economics

The expansion of India’s nuclear and missile arsenals
are part of a larger military build-up and consistently-
increasing military spending. However, there is no re-
liable public estimate on nuclear weapon spending in
India. Historically, the nuclear and defence research

establishments have wielded considerable social, po-
litical, and economic power. They have been joined in
recent decades by government laboratories, public sec-
tor and private companies, and universities, to form a
burgeoning and powerful military-industrial complex.

International law

Since the 1974 nuclear test, the Indian government’s
focus in arms control diplomacy has been to resist
signing onto any international treaties that impose
any obligations on its nuclear arsenal. This allows the
government to maintain that it is a responsible mem-
ber of the international community because it has
not breached any agreement. It also interprets this as
meaning there are no legal constraints on any modern-
ization activities that may affect the quantity or quality
of its nuclear weapons. However, its activities may not
be in complete concordance with international law; the
1996 advisory opinion of the International Court of Jus-
tice maintained that the obligation for disarmament is
not restricted to signatories of the NPT.

Public discourse

Over the years, the idea that India has a right to pos-
sess nuclear weapons has become widely shared across
much of the political spectrum. While nuclear weap-
ons used to be seen as a “necessary evil,” there is no
more enthusiasm for India to become a bonafide nu-
clear weapon power that can exercise its military might
in the region. While the government continues to pro-
mote the 1988 Rajiv Gandhi plan for nuclear disarma-
ment, this is somewhat hypocritical when viewed in
the light of its ongoing modernization plans.

ISRAEL

Current status

Estimates about the size of the arsenal are based on the
power capacity of the nuclear reactor near Dimona. Ex-
perts estimate that Israel’s current nuclear force ranges
from 60-80 weapons at the low end to over 400 at the
high end. The most frequently cited figure is 100-200
warheads. It is assumed that Israel has a triad of deliv-
ery systems: land, air, and sea. It is estimated that by
the end of 2003, Israel could have produced approxi-
mately 510-650 kg of weapons-grade plutonium. Es-
timates of HEU production are even more difficult to
make though public information suggests Israel has an
uranium enrichment programme.

Modernization

In November 2005, Israel reportedly signed a contract
worth US$1.7 billion with Germany for the construction
of two more submarines, with the first one to be com-
pleted by 2012. In light of current and planned nuclear
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capabilities, it seems that the country is continuing to
“enhance” its triad of delivery systems. Nuclear weap-
ons modernization is related to modernization activi-
ties in the security sector generally, including in areas
of information technology, advanced military technol-
ogy, and outer space technology.

Economics
There is no reliable public estimate on nuclear weapon
spending in Israel.

International law

Israel has signed but not ratified the CTBT. It is party
to a number of non-proliferation-related agreements,
on the basis of which it projects itself domestically and
internationally as a responsible non-proliferant. Israel
has not signed or ratified the NPT and interprets this as
meaning it is not bound by the article VI disarmament
obligation.

Public discourse

The policy of opacity entails a nuclear weapons capa-
bility about which “everyone knows” (domestically and
internationally) and an umbrella of secrecy covering
the physical and doctrinal elements of this capability.
The secrecy surrounding Israel’s nuclear programme
has taken on a life of its own at the domestic level with
Israelis practicing self-censorship on a wide range of
nuclear issues. At the same time, a discourse does ex-
ist at the academic level and increasingly in the me-
dia driving in large part by debate over Iran’s nuclear
programme. This discourse relies primarily on foreign
sources. Historically, public opinion polls have indicat-
ed support for the nuclear option though a new survey
has indicated that 65% of Israelis would prefer a nu-
clear weapon free Middle East to the current situation.

PAKSTAN

Current status

Pakistan is currently estimated to have go-110 nuclear
weapons. It has a number of short-range, medium, and
longer-range road-mobile ballistic surface-to-surface
missiles in various stages of development. It has devel-
oped a second generation of ballistic missile systems
over the past five years. It is estimated that Pakistan
could have a stockpile of 2750 kg of weapon-grade
HEU and may be producing about 150 kg of HEU per
year. Estimates suggest Pakistan has produced a total
of about 140 kg of plutonium.

Modernization

Pakistan has been rapidly developing and expanding
its nuclear arsenal, increasing its capacity to produce
plutonium, and testing and deploying a diverse array
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of nuclear-capable ballistic and cruise missiles. Paki-
stan is moving from an arsenal based wholly on HEU
to greater reliance on lighter and more compact plu-
tonium-based weapons, which is made possible by a
rapid expansion in plutonium production capacity.
Pakistan is also moving from aircraft-delivered nuclear
bombs to nuclear-armed ballistic and cruise missiles
and from liquid-fueled to solid-fueled medium-range
missile. Pakistan also has a growing nuclear weapons
research, development, and production infrastructure.
A long-term concern now driving Pakistan’s nuclear
programme is the US policy of countering the rise of
China by cultivating a stronger strategic relationship
with India. This may tie the future of Pakistan and In-
dia’s nuclear weapons to the emerging contest between
the United States and China.

Economics

There is almost no information about the funding of
Pakistan’s nuclear weapons programme. It is clear that
a significant fraction of Pakistan’s financial resources
go to its nuclear weapons, but that this cost is not a
large share of its overall military spending. Estimates
indicate that Pakistan spends about USs$2.5 billion
a year on nuclear weapons. Despite extensive foreign
military assistance, Pakistna’s effort to sustain its con-
ventional and nuclear military programmes has come
at increasingly great cost to the effort to meet basic
human needs and improve living standards. The 201
budget increased military spending by over Rs. 50 bil-
lion but cut social and economic development by Rs.
100 billion.

International law

Pakistan is not a signatory to the NPT nor has it signed
the CTBT and it appears to recognize no legal obliga-
tion to restrain or end its nuclear weapons and mis-
sile programme. The government has, however, said it
supports negotiation of a nuclear weapons convention.
Pakistan has blocked negotiations of an FMCT at the
Conference on Disarmament arguing that it would only
further entrench asymmetries between the nuclear
weapon possessors. It has indicated it would support
talks if were granted an exemption on nuclear trade
from the Nuclear Suppliers Group as India has been.

Public discourse

The government has sought to create a positive image
of the nuclear weapons programme, often by linking
it to national pride and identity. Pakistan’s major po-
litical parties publicly support the nuclear weapons
programme. The central thrust of most public debate
about Pakistan’s nuclear weapons is the struggle with
India. Pakistan’s nuclear weapons are widely seen as a
response to India’s.



RUSOIAN FEDERATION

Current status

Russia is estimated to have about 11,000 nuclear weap-
ons: 2430 strategic and about 2000 non-strategic war-
heads that are considered operationally deployed; and
about 3000 strategic and up to 3300 non-strategic war-
heads awaiting dismantlement. Russia’s delivery ve-
hicles include about 330 operationally deployed ballis-
tic missiles of five different types that carry about 1100
warheads; nine submarines carrying 16 SLBMs; and 72
heavy bombers capable of carrying more than 800 air-
launched cruise missiles. Russia is estimated to have
about 737+120 tons of HEU and 145+8 tons of weapon-
grade plutonium.

Modernization

Russia’s modernization plans indicate that it is deter-
mined to maintain parity with the United States in
terms of number of warheads and delivery systems.
Most of the currently operational ICBMs are being
retired but new multiple-warheads missiles are being
deployed to replace them. In 201 the government de-
cided to begin development of a new multiple-warhead
liquid-fuel ICBM, which is supposed to be ready for de-
ployment in 2016 although development will likely take
longer. There are no plans to extend modernization of
the strategic fleet beyond the planned construction of
eight Project 955 submarines. In the next few years,
Russia will continue an overhaul of its current strategic
bomber fleet and start work on a new-generation stra-
tegic bomber.

Economics

Modernization of the nuclear arsenal is part of a broad-
er rearmament programme that is expected to spend
about US$600 billion on various military systems in
2011-2020. About 10% of these funds will be spent on
strategic force modernization. Financial constraints
could affect the scale of these plans, though the rear-
mament effort appears to have strong support of the
political leadership and public, so significant cuts to
the modernization programme are unlikely. This situ-
ation may change if political environment in Russia
would allow an open discussion of government spend-
ing priorities and the role of nuclear weapons in the
national security policy, but so far this discussion has
been very limited.

International law

Official documents of the Russian government do not
question Russia’s right to possess nuclear weapons,
though they also recognize its responsibilities as an
NPT nuclear weapon state including to pursue a world
free of nuclear weapons as a means of achieving secu-
rity for all. Official policy assumes the right of first use

of nuclear weapons, though the policy has a limited
range of scenarios under which this would be consid-
ered. Both Russia and the United States consider their
bilateral arsenal reductions to contribute toward the
goal of article VI of the NPT.

Public discourse

Public opinion in Russia tends to support the nuclear
status of the country—according to a poll conducted
in 2006, 76 percent of all the respondents believed that
Russia “needs nuclear weapons.” More than half of the
population consider nuclear weapons to be the main
guarantee of the security of the country and about 30
percent of respondents believe that nuclear weapons
play an important, although not a decisive, role. To a
large extent, the lack of critical assessment of the role
of nuclear weapons is a result of the lack of an open
and informed discussion of national security priorities
and policies that would involve independent voices.
While there are non-governmental research organi-
zations that are involved in the discussion of defence
policies, there are no independent public organizations
that would have nuclear weapons related issues on the
agenda.

UNITED KINGDOM

Current status

In September 2010, the UK government announced that
it had “not more than 225" Trident nuclear warheads
and that this would be reduced to “not more than 180”
by the mid 2020s. The UK’s only delivery system is the
Trident D5 missile. Until 2010 each of the two or three
armed Vanguard class submarines carried between 12
and 14 operational D5 missiles. This will be reduced to
eight missiles per submarine over the next few years. It
is estimated that the UK has produced over 3.5 tons of
weapon-grade plutonium and that it has acquired from
the United States 21-22 tons of HEU and has produced
4-5 tons itself.

Modernization

The UK has plans to upgrade and extend the lives of its
warheads in conjunction with the United States. It will
be making a decision on whether or not to design and
build a successor to Trident in 2015-2020. US modern-
ization of the D5 missile system will apply equally to
the missiles deployed on British submarines. The UK is
also planning to replace the Vanguard class submarine.
There are also plans to upgrade and expand facilities at
the Atomic Weapons Establishment (AWE), including
by constructing a new enriched uranium facility and a
new warhead assembly/disassembly facility, refurbish-
ing the plutonium fabrication facility, and more.
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Economics

Annual expenditure on the UK nuclear weapons pro-
gramme, including AWE, is currently estimated as £2.1
billion in 2010/11. Meanwhile, public expenditure is due
to be cut by 5.3% between 2011/12 and 2016/17. The gov-
ernment’s aim is to reduce public spending from 46.6%
of the GDP to 39%.

International law

In 2006 the UK government claimed that its plan to
replace Trident was consistent with the NPT because
the Treaty does not set a timetable for nuclear disarma-
ment and does not specifically prohibit the updating of
nuclear capabilities. This implies that the UK govern-
ment thinks it can continue indefinitely to retain and
modernize its nuclear forces. Its current plan is not to
keep nuclear weapons for a short period of a few years,
pending multilateral progress on disarmament, but to
introduce a new system that can remain in service until
the 2060s.

Public discourse and transparency

The UK government has disclosed some of its plans for
modernization, but there have been important limits
to its transparency. It has tried to keep the Mk4A war-
head modification program out of the limelight. The
upgrading of AWE is presented as if it were discon-
nected from the development of a successor warhead.
The government uses safety and surety as arguments
to support the modernization of British nuclear forc-
es. The Trident force operates from Faslane, Scotland.
The Scottish National Party, which is strongly opposed
to Trident, has formed the Scottish government since
May 2007. In May 2011 it won a majority in the Scot-
tish Parliament and will hold a referendum on Scottish
independence in August 2014. If successful, this would
result in an end to the UK hosting its nuclear weapons
in Scotland.

UNITED STATES

Current status

The US government indicates it has an active stockpile
of 5113 nuclear weapons. Independent estimates indi-
cate it also has approximately 3500 “retired” warheads,
an unknown number of which are being maintained
for possible reactivation. The US currently reports
1790 strategic nuclear weapons as deployed on ICBMs,
SLBMs, and heavy bombers. This does not include
warheads that are in the stockpile that could be car-
ried by delivery systems not defined as deployed. In-
dependent estimates indicate the US stockpile has 760
non-strategic weapons with about 200 deployed, most
of them at air bases in NATO countries in Europe. The
US currently deploys 448 ICBMS; D5 SLBMs on 12 Tri-
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dent submarines, currently carrying 249 SLBMs; and
two long-range heavy bombers. The US has produced
approximately 850 tons of HEU and 85 tons of weapon-
grade.

Modernization

The US government is officially committed to modern-
izing its nuclear bombs and warheads; the submarines,
missiles, and aircraft that carry them; and the laborato-
ries and plants that design, maintain, and manufacture
nuclear weapons. US policy and budget documents all
manifest an intent to keep some thousands of nuclear
weapons in active service for the foreseeable future,
together with the capability to bring stored weapons
back into service and to design and manufacture new
weapons should they be desired. The US also has been
engaged for more than a decade in efforts aimed at
taking advantage of improvements in the accuracy of
long range missiles and re-entry vehicles to develop the
means to deliver non-nuclear weapons anywhere on
earth in short order. Furthermore, the US is refurbish-
ing and upgrading many of the facilities where nuclear
weapons are designed, tested, and manufactured.

Economics

US nuclear weapons, the associated systems for fight-
ing nuclear wars, and the factories and laboratories to
design, produce, and maintain it all are owned, man-
aged, and operated by an interlocking network of pub-
lic agencies and private corporations. These in turn are
part of a military-industrial-political complex of un-
precedented size and power, a social phenomenon still
so new and large that it remains incompletely under-
stood. The fiscal year 2012 US military budget, includ-
ing nuclear weapons spending, totaled about US$650
billion, which is about 43% of global military spending.
At the time of the Fiscal Year 2012 President’s Budget
Request submitted to Congress in early February 2011,
the administration anticipated spending approximate-
ly $88 billion for bombs and warheads and supporting
infrastructure and about $125 billion for delivery sys-
tems over a ten year period. Despite austerity measures,
an announcement was made in January 2012 that the
2013 military budget will make no significant cuts that
would affect current US nuclear weapons systems.

International law

More than four decades after the United States signed
and ratified the NPT, it retains a nuclear arsenal large
enough to end civilization in short order. None of its
bilateral reduction agreements with Russia fundamen-
tally change the character of nuclear weapon deploy-
ments. The US has signed but not ratified the CTBT;
ratification was rejected by the US Senate in 1999 even
after a bargain was made to modernize its arsenal in ex-
change for ratification. Meanwhile, the US announced
its withdrawal from the Anti-Ballistic Missile Treaty in



2011; continuing US development and deployment of
ballistic missile “defence” systems remains an impedi-
ment to disarmament progress. Endless modernization
of the research laboratories and factories necessary to
design and produce nuclear weapons is inherently in-
compatible with any “principle of irreversibility” in re-
gard to disarmament. Doing so with the express inten-
tion of being able to re-arm, to permanently hold open
the potential to reconstitute large nuclear arsenals
throughout the course of disarmament, also is incon-
sistent with an “unequivocal undertaking” to eliminate
nuclear arsenals.

Public discourse

In the broader populace, there is little debate about US
nuclear weapons policies or spending. Thirty years on
from the outpouring of disarmament sentiment that
brought a million people out to protest in Central Park,
little is left in the way of a disarmament movement in
the United States. What remains is a scattering of orga-
nizations, some more towards the “arms control” end
of the spectrum that always were part of the political
mainstream and some that are institutionalized rem-
nants of movements past. The former always have pur-
sued a remedial and incrementalist politics. Most who
work in the latter have come to believe that they have
no choice. Either way, what public discussion there is
about US nuclear weapons policy is dominated by spe-
cialists.

INTERNATIONAL LAW

The application of international law to moderniza-
tion, especially qualitative modernization, faces multi-
ple challenges. In the NPT context, while nuclear weap-
on states have endorsed in principle the CTBT, FMC(T,
and capping and reducing nuclear arsenals, they have
resisted specific commitments with respect to qualita-
tive modernization. Thus the 2010 NPT Review Confer-
ence could only record the “legitimate interest” of non-
nuclear weapon states in “constraining” development
and improvement of nuclear arsenals.

There is no international institutional mechanism
for assessment of nuclear weapons programmes and
the state of their compliance with international law
with respect to cessation of the nuclear arms race and
nuclear disarmament. Nor is there any international
mechanism for enforcement of compliance. In the NPT
review process and in the UN General Assembly First
Committee, a few states devote at most several sen-
tences to general statements on the subject of modern-
ization. No ad hoc official international expert groups
have examined the subject. NPT states parties not only
do not have any institutional capability for assessment
and enforcement of compliance with article VI, they
have not developed such a capability with respect to

non-proliferation. That is handled by the International
Atomic Energy Agency, a wholly distinct body whose
Board of Governors has a restricted membership, and
the UN Security Council.

The establishment of adequate institutional capa-
bility to monitor nuclear weapons matters would help
develop reliable information and a shared understand-
ing of applicable standards, and thus the trust needed
for a workable process of global disarmament. It would
counteract the tendency of states, especially powerful
ones, to treat international law and institutions as ma-
nipulable for their own ends, rather than as global pub-
lic goods whose integrity should be preserved.

Notwithstanding those challenges, international
law bearing on modernization is reasonably well devel-
oped. It is a normative code that the ‘invisible college’
of non-governmental analysts exemplified by the au-
thors in this collection, as well as disarmament experts
and advocates within and without governments around
the world, can and should draw upon in working for an
end to modernization and a beginning of global disar-
mament.

OVESTMENT FOR' DISARMAMENT- CRALLENGNG THE
FINANCING OF NUGLEAR WEAPON COMPANIES

In order to ban the use and possession of nuclear
weapons by all states, the modernization of nuclear
arsenals must be effectively challenged. Divestment is
one such strategy for mounting this challenge.

In four of the nine nations that possess nuclear
arms—the United States, Britain, France and India—
private companies are heavily involved in the design,
manufacture, modernization, and maintenance of
nuclear warheads, their delivery vehicles (missiles,
submarines and bombers), and related infrastructure.
Vested interests in nuclear arms production are a ma-
jor impediment to disarmament. The nuclear weapons
industry is booming, with more than USs$100 billion
spent on nuclear weapons programmes globally in 2011,
much of which went to private military contractors.
These companies employ lobbyists to patrol the corri-
dors of power in search of the next big deal.

Divestment focuses on financial institutions—
banks, asset managers, insurance companies and pen-
sion funds—that invest in nuclear weapons companies,
either by providing capital loans or through the owner-
ship of bonds or shares. Divestment helps to establish,
or reinforce, the illegitimacy of the nuclear weapons
industry by building understanding and acceptance of
the illegality of these weapons and drawing attention
to the catastrophic humanitarian and environmental
harm they cause. The ultimate aim of divestment is to
force nuclear weapons companies to withdraw from
the industry, fearing financial losses or damage to their
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reputation. If companies choose to withdraw from
the industry because of the commercial harm caused
to them by divestment, decision makers will feel less
pressure to continue investing in nuclear weapons
modernization programmes.

The nuclear weapons industry is the most illegiti-
mate of all industries. It threatens every one of us. Yet
mainstream financial institutions across the world
continue to invest in companies that participate in this
grossly immoral, earth-endangering industry. It is up to
civil society to act to stop this complicity. It is time for
a global divestment campaign to challenge the build-
up and modernization of the world’s most destructive
weapons. Such a campaign will be vital to the success
of a genuine, total ban on these ultimate instruments
of terror.

POLITIGAL WALL: GV SOCIETY; SOCIAL MOVEMENTS,
AND DISARMAMENT IN'THE 215T CENTURY

As the articles in this volume show, all of the nuclear
weapons states are modernizing their nuclear arsenals,
and some are continuing to expand them. It appears
likely that smaller but still potentially world-destroying
nuclear arsenals have been normalized, and are an in-
tegral part of the political and economic architecture
of the global system as it now exists. Despite social and
political changes of a magnitude that from the perspec-
tive of the Cold War times might have been expected to
make nuclear disarmament possible, the nuclear dino-
saurs appear to have adapted successfully to their new
environment. The task now is to imagine conditions in
which humanity can outlive them, and the means to
bring those conditions about.

When seeking to explain the perennial absence of
disarmament progress in international negotiating
fora, diplomats and NGO staffers alike often will cite
the absence of “political will”. How such political will
might be created, however, is seldom seriously ana-
lyzed or discussed.

Much of the work done by civil society at the inter-
national level has focused on developing mechanisms
and tools to implement disarmament institutionally
and technically once the requisite “political will” ex-
ists. While useful, it has not actually generated “po-
litical will”. Creating the political will for disarmament
requires the construction of movements within states,
particularly in states that deploy nuclear weapons or
in which there are powerful elements that might wish
to acquire them. Constructing movements capable of
supporting the conditions for disarmament will vary
depending on the role that nuclear weapons and nu-
clear technology plays in national economies, develop-
ment discourses, and in the military and geopolitical
strategies of particular national elites. As during the

10 Assuring destruction forever

Cold War, the internationalist character of disarma-
ment work will consist of finding common ground be-
tween the relevant movements in parallel on both sides
of confrontations between states that involve nuclear
weapons, including efforts by nuclear weapons states
to prevent additional states from acquiring them.

Movements sufficient to create the political will to
eliminate the danger of nuclear weapons use, and finally
the weapons themselves, will not arise from within the
professional and institutional worlds of arms control
and disarmament. Even the kind of debate and analy-
sis needed to understand what must be done to create
the political conditions for disarmament have largely
failed to take hold within disarmament discourses and
institutions. It is a time for all of us who work not just
for disarmament but for peace and justice to be looking
outward: for allies, for hope, and for understanding of
what must be done. Only by building a place where we
can have the conversation about how to make another
world possible, will we be able to start moving towards
a world where nuclear weapons have no place.



INTRODUGTION

RAY AGHES)

n the middle of the 2010 nuclear Non-Proliferation

Treaty (NPT) Review Conference, the Obama ad-
ministration submitted a “Section 1251” report to the
US Senate, attached to its request for the Senate’s con-
sent to ratify the New Strategic Arms Reduction Treaty
(START) the US had signed with the Russian govern-
ment. Included in this report was a commitment to
spend 180 billion USD on the modernization of the US
nuclear weapons complex: its warheads, its delivery
systems, and its production infrastructure. The report
outlined a comprehensive plan to (1) maintain nuclear
weapon delivery systems; (2) sustain a “safe, secure,
and reliable” US nuclear weapons stockpile; and (3)
modernize the nuclear weapons complex.*

Inside the United Nations, where state parties to the
NPT were gathered to develop a comprehensive plan for
implementing the Treaty—including the disarmament
obligations contained in article VI—not a word was
said about this report. The day before the report was
released, the South African and Irish delegations had
pointed out that arsenal reductions, such as the mod-
est ones contained in New START, do not automatically
translate to a commitment to nuclear disarmament.?
They and many others, notably the Non-Aligned Move-
ment, have over the years argued that modernization of
nuclear weapons is contrary to obligations to disarm.
Yet on 13 May 2010, when the first US president with
a “vision” of a world free of nuclear weapons commit-
ted his administration to providing billions upon bil-
lions of dollars to extending the life of the US nuclear
weapon enterprise for the indefinite future, there was
no outrage in the conference rooms.

In the meantime, throughout the Review Confer-
ence the nuclear weapon states had been insisting that
fulfillment of article VI of the NPT is everyone else’s
responsibility. In their joint statement, they continued
to put disarmament off into the distant future, arguing
that other states need to first “create the conditions”
that they deem necessary to fulfill their own obliga-
tions under article V1.2 They argued, “All other States
must contribute to fulfilling these disarmament goals
by creating the necessary security environment, resolv-
ing regional tensions, promoting collective security,
and making progress in all the areas of disarmament.”

However, as the Brazilian ambassador pointed out,
the vast majority of non-nuclear weapon states “have
never put their non-proliferation duties on hold, condi-

tioning their fulfillment to indefinite, more favourable
international conditions.” The international commu-
nity cannot leave it up to the nuclear weapon states to
decide when they are ready to disarm. Allowing these
states to retain their nuclear weapon capabilities, ac-
cepting their reliance on nuclear weapons as a form of
security and defence, and remaining silent when they
develop new weapons and facilities might be the great-
est challenge to international peace and stability that
the world is facing.®

As of March 2012, the nuclear weapon possessors—
China, Democratic People’s Republic of Korea, France,
India, Israel, Pakistan, Russia, the United Kingdom,
and the United States—are estimated to possess ap-
proximately 19,500 nuclear weapons.” Furthermore, the
United States is not the only one to have plans to mod-
ernize its nuclear complex—all of the nuclear weapon
possessors are engaged in modernization activities.

This study explores these nuclear weapon mod-
ernization programmes in depth. Non-governmental
researchers and analysts, leading and knowledgeable
experts about nuclear weapons programmes and poli-
cies, provide information on the plans of China (Hui
Zhang), France (Hans Kristensen), India (M.V. Rama-
na), Israel (Merav Datan), Pakistan (Zia Mian), Russia
(Pavel Podvig), the United Kingdom (John Ainslie),
and the United States (Andrew Lichterman).®? They
also analyze the costs of nuclear weapons in the con-
text of the economic crisis, austerity measures, and ris-
ing challenges in meeting human and environmental
needs. Combined, the nuclear weapon possessors have
spent approximately one hundred billion USD on their
nuclear programmes. At this rate, they will collectively
spend at least one trillion USD on nuclear weapons
over the next decade.®

At the same time as they commit billions of dollars
to their nuclear weapon arsenals, most of these states
are simultaneously making significant cuts in their so-
cial welfare systems, such as health care, education,
and childcare. This arguably constitutes a violation of
human rights. Adequate resources are critical to the re-
alization of human rights and several instruments of
international law mandate the prioritization of human
rights over militarism.

Forexample, article 2.1 of the International Covenant
on Economic, Social and Cultural Rights (ICESCR) in-
structs all state parties “to take steps, individually and
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through international assistance and co-operation, es-
pecially economic and technical, to the maximum of its
available resources, with a view to achieving progres-
sively the full realization of the rights recognized in the
present Covenant by all appropriate means, including
particularly the adoption of legislative measures.” The
Maastricht Guidelines on violations of economic, so-
cial, and cultural rights clarifies that a state is in viola-
tion of the Covenant if it fails to allocate the maximum
of its available resources to realizing human rights.'
Article 26 of the UN Charter itself calls for the “estab-
lishment and maintenance of international peace and
security with the least diversion for armaments of the
world’s human and economic resources.”

Continued investment in nuclear arsenals will con-
tinue to drain the world’s resources, which will have
particularly harsh impacts on the world’s poor. Over 1.2
billion people live in what is known as “extreme pov-
erty’, i.e. less than 1.25 USD per day. The Millennium
Development Goals (MDGs) state that poverty in the
world is to be halved by 2015, but not enough effort
or money is expended to achieve this goal. The World
Bank estimates that it would take between 35 to 76 bil-
lion USD per year until 2015 for the world community
to be able to live up to the MDGs. This is but a frac-
tion of the one trillion USD that will likely be spent on
nuclear weapons over the next decade.™

The money spent on nuclear weapons not only de-
tracts from the resources available to tackle the con-
verging ecological, economic, and energy crises, but
also reinforces the institutions that benefit from weap-
ons and war. As one of the chapters in this report ex-
plores, “nuclear establishments and military-industrial
complexes exist today in the context of (and, to a de-
gree still inadequately understood, in the service of ) an
aggressive corporate capitalism that now encompasses
virtually the entire planet.”*?> Author Andrew Lichter-
man argues, “It is in this broader global context that we
need to view nuclear weapons.”

This chapter, on political will, is one of three the-
matic chapters in this study that look at some of the key
challenges and opportunities to prevent nuclear weap-
on modernization and achieve disarmament. A second
examines the application of international law to mod-
ernization. The third analyzes the feasibility of divest-
ment campaigns as a way to challenge the financing of
nuclear weapon companies. Tim Wright, one of the au-
thors of the recently released report Don’t Bank on the
Bomb: The Global Financing of Nuclear Weapons Pro-
ducers, explains that divestment can help “establish,
or reinforce, the illegitimacy of the nuclear weapons
industry by building understanding and acceptance of
the illegality of these weapons and drawing attention
to the catastrophic humanitarian and environmental
harm they cause.”*®

Divestment is indeed a valuable tool for govern-
ments and civil society to take direct action against the
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profit of nuclear weapons. However, divestment alone,
and calls for “disarmament for development,” do not
solve the entrenched structural challenges of nuclear
weapons and the systems that sustain them. As Lich-
terman argues in his chapter, we need to develop “a
deeper critique of the current conjuncture, a vision of
an alternative path forward that reduces the demand
for weapons and military services, and a strategy for ad-
vancing along that path.”** He argues that it is the “fun-
damental institutional arrangements of our economy
and their relationship to the technologies, built world,
and development path that they entail” that must also
be challenged. Rejecting the argument that before the
elimination of nuclear arsenals can be negotiated, the
world must be free of war and international tensions,
Lichterman writes:

We do not have to wait until we have removed the
causes of war to advocate for disarmament, or to
develop the movements and social change strate-
gies that make disarmament possible. Removing the
causes of war and working for nuclear disarmament
are part of the same larger project. Making the world
more economically equitable lessens the danger of
war. Giving all people a voice in the decisions that
affect every sphere of their lives lessens the danger
of war—and almost certainly increases the chances
that economic life will become more fair as well.
Moving towards a way of life that is consistent with
the rhythms and limits of the ecosystems that sus-
tain us likely reduces the dangers of war over the
long term. Nuclear weapons and nuclear power are
both leading instances of the irrationalities that re-
sult from a social world that has been constructed to
concentrate power in the hands of tiny minorities,
and to make it possible for them to maintain and
defend their power.”

Currently, there are no near-term prospects for nu-
clear disarmament. Russia and the United States have
engaged in bilateral negotiations; however, Hans Kris-
tensen of the Federation of American Scientists has ex-
plained that while New START “reduces the legal limit
for deployed strategic warheads, it doesn’t actually re-
duce the number of warheads. Indeed, the treaty does
not require destruction of a single nuclear warhead and
actually permits the United States and Russia to deploy
almost the same number of strategic warheads that
were permitted by the 2002 Moscow Treaty.”*® Further-
more, as Shannon Kile, Senior Researcher at the Stock-
holm International Peace Research Institute (SIRPI)
has argued, “It’s a stretch to say that the New START
cuts agreed by the USA and Russia are a genuine step
towards nuclear disarmament when their planning for
nuclear forces is done on a time scale that encompasses
decades and when nuclear modernization is a major
priority of their defence policies.””” While both Russia
and the United States are considering cuts to their arse-
nals that go further than those required by New START



(see their respective chapters in this study), their si-
multaneous plans for and investment in moderniza-
tion undermines the idea that either country is actively
pursuing disarmament.

“Consider this brash analogy,” says Darwin Bond-
Graham of the Los Alamos Study Group, a watchdog
of the US nuclear weapons laboratory in New Mexico:

If the two states that hunt the vast majority of the
world’s whales (out of the ten states that still allow
this practice) agreed to a bilateral international trea-
ty concerning whaling which stated that all parties
‘seek a world free of whaling, and if whaling states
party to this treaty agreed to reduce their harvests
by 10%, and yet the convention concretely allowed
for the use of new hunting techniques, the killing of
new species, hunting in new waters and the design
and construction of advanced new whaling ships
and harpoons, would it be hailed as an anti-whaling
treaty? Indeed, if part of the domestic political deal
made within whaling states in order to secure rati-
fication in their legislatures included large invest-
ments in a ‘national whaling complex’ that would
be able to build these ships and harpoons a century
into the future, would anti-whaling activists publicly
support it? Would they call it a good first step to-
ward an end to whaling?*®

Meanwhile, none of the other nuclear weapon pos-
sessors have expressed willingness to engage in reduc-
tions, or even negotiations for reductions, until the
US and Russian arsenals have come down to “strategic
parity” with their own. The Conference on Disarma-
ment, the UN-affiliated body in Geneva in which mul-
tilateral disarmament agreements are to be negotiated,
has been unable to even adopt a programme of work in
15 years, let alone engage in negotiations on any topic.
France, Russia, the United Kingdom, and the United
States have made it clear that they object to the negoti-
ation of a nuclear weapons convention that would ban
the possession and use of nuclear weapons. They have
all, in one way or another, reiterated President Obama’s
remarks that until nuclear weapons are eliminated,
they will retain them**—a catch-22 of epic proportions.

In article VI, the NPT contains a legally-binding ob-
ligation for five of the eight nuclear weapon possessors
to achieve an agreement on the elimination of nuclear
weapons. None of the five are in compliance with this
obligation. At each meeting of NPT state parties, these
countries profess their continued commitment to dis-
armament and report on the “measures” they have un-
dertaken to fulfill this commitment. Through action 1
of the 2010 NPT Review Conference final document,
all state parties are further committed “to pursue poli-
cies that are fully compatible with the Treaty and the
objective of achieving a world without nuclear weap-
ons.” Yet in reality, each of the nuclear weapon states
are pursuing programmes for the modernization, re-
furbishment, and lifetime extensions of their nuclear

weapons. Those programmes are contrary to the article
VI obligation of cessation of the nuclear arms race at an
early date pending nuclear disarmament, as explained
in John Burroughs’ thematic chapter on international
law. The three non-NPT state parties—India, Israel,
and Pakistan—have also indicated their intention to
maintain and/or modernize their arsenals rather than
disarm, despite some rhetoric to the contrary. And as
the international law chapter sets forth, these latter
three states do indeed have obligations to disarm, de-
spite their refusal to join the NPT.

This study is for both civil society and governments.
We hope it is useful in preparing for the next review
cycle of the NPT and for challenging the rhetoric of
the nuclear weapon possessors. Exposing the reality of
their modernization plans demonstrates that stronger
and more concrete commitments must be extracted
now, in the immediate term, in order to ensure that the
global nuclear weapon enterprise is not extended into
the indefinite future. It also demonstrates the need for
civil society to focus on challenging key structures and
processes of our political and economic institutions in
order to truly effect change that will impact the nuclear
weapon policies of our governments.
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hina has upheld its nuclear policy of maintaining a

minimum deterrent with a no-first use pledge and
avoiding a nuclear arms race since its first nuclear ex-
plosion in 1964." Following the guiding principles of its
nuclear polices, the main purpose of China’s nuclear
modernization is to assure what it considers to bea “lim-
ited,” “reliable,” and “effective” counterattack nuclear
capability for deterring a first nuclear strike. To main-
tain an “effective nuclear deterrent,” China will contin-
ue to modernize its nuclear force posture accordingly
along with other countries’ military developments and
the international security environment. However, the
nuclear force will likely be kept at the minimum level
Beijing feels is required to deter a nuclear attack. China
could have the smallest arsenal of nuclear weapons and
stocks of fissile materials for weapons among the five
original nuclear weapon states.

STATUS OF CHINAS NUCLEAR FORCES

Estimates of Chinese nuclear force are difficult,
given the fact that China has revealed little informa-
tion about its nuclear force posture. However, based on
the intentions of China’s nuclear modernization and
Western government and non-government estimates,?
China has a total inventory of approximately 170 nucle-
ar warheads including approximately 110 operationally
deployed nuclear missiles (mainly land-based nuclear
ballistic missiles, of which approximately 35 can reach
the continental United States), approximately 60 war-
heads stored for its submarine-launched ballistic mis-
siles (SLBMs), and bombers (see table 1). Each of those
nuclear ballistic missiles carries a single warhead. The
warheads are separated from the missiles under normal
circumstances.?

To make a reasonable estimate of China’s nuclear
force, it is necessary to understand the intention of
China’s nuclear modernization. Under the guideline
of China’s no-first use doctrine and the principle of a
“lean and effective” (jinggan youxiao) nuclear force,
the main goal of China’s nuclear modernization, ini-
tiated in the 1980s, is to secure a limited and reliable
second-strike nuclear force to deter a nuclear attack.
Unlike the United States’ focus on counterforce tar-
geting 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
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.”* 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 weap-
ons) a little bit, make (the weapons) a little bit better”
(you yidian, shao yidian, hao yidian).5 This “yidian” (a
little bit) policy has been kept by the several genera-
tions 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 dur-
ing the past three decades. 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 guide-
line of China’s nuclear policy, maintaining the princi-
ple of counterattack in self-defense and avoiding [an]
arms race,” and one feature of China’s nuclear modern-
ization is that “China’s nuclear modernization is im-
possible and unnecessary to be accomplished through
simple increase of the number of nuclear weapons.”

Specifically, China’s nuclear modernization has been
focusing on increasing the survivability of its nuclear
force by replacing older, liquid-fueled missiles with
solid-fueled, mobile ballistic missiles and constructing
underground tunnels that can act as missile bases. The
pace of China’s nuclear modernization efforts has been
slow and gradual for the past three decades. It should
be noted that since the Taiwan strait crisis in 1996, the
secondary artillery has emphasized modernization of
conventional missiles as well and increased signifi-
cantly the size of the conventional arsenal (in particu-
lar the DF-21 C missiles). However, there is no obvious
increase of nuclear warheads.”

Delivery systems
Land-based ballistic missiles

Given that China has no reliable operational air-
based (bomber) or sea-based (SSBN) nuclear force,
China’s nuclear modernization since its initiation in
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1980 has focused on increasing the survivability of its
limited land-based strategic missiles by the People’s
Liberation Army Second Artillery Force (PLASAF). As
its recent Defense White Paper states, “Following the
principle of building a lean and effective force, the PLA
Second Artillery Force (PLASAF) strives to push for-
ward its modernization and improves its capabilities
in rapid reaction, penetration, precision strike, damage
infliction, protection, and survivability, while steadily
enhancing its capabilities in strategic deterrence and
defensive operations.”

Based on the intention of China’s nuclear mod-
ernization and Western publications, it is estimated
that China could have approximately 110 land-based,
nuclear-capable ballistic missiles, including up to 20
silo-based, liquid-fueled DF-sA (CSS-4) interconti-
nental ballistic missiles (ICBMs); approximately 10
solid-based, road-mobile DF-31 ICBMs; approximately
15 solid-based, road-mobile DF-31A ICBMs; approxi-
mately 10 liquid-fueled, limited-range DF-4 ICBMs; ap-
proximately 5 liquid-fueled DF-3A intermediate-range
ballistic missiles; and approximately 50 road-mobile,
solid-fueled DF- 21s medium-range ballistic missiles
(MRBMs).

The US Department of Defense (DoD) has reported
consistently that China has 20 DF-5A—a liquid-fueled,
two stage, silo-based ICBM with a range beyond 13,000
kilometers, which can reach the continental United
States.® It can deliver a 4-5 megaton warhead. China
began to develop the DF-5A in the late 1980s, mainly in
order to enhance the range of DF-5s that had entered
service in 1981. The DF-5A was deployed in the 1990s.
After this, China had the capacity to target the conti-
nental United States.” It has been reported that it takes
up to two hours for launch preparation. Given that it is
silo-based and has extensive fueling requirements, the
DF-5A could be vulnerable to a first strike. One focus
of the modernization programme is to replace those
older, liquid-fueled ICBMs with the new solid-fueled
DF-31A ICBMs. In 2006, the DoD reported that China
had about 20 DF-5A before it started to deploy the DF-
31A in 2007." As the DF-31A starts to deploy over the
coming years, it may be reasonable to expect that least
some DF-5A will be replaced. However, China’s under-
ground great wall project initiated in 1985—aimed at
increasing the survivability of those land-based mis-
siles through underground tunnels to shield them=—
could motivate China not to replace all those DF-5As
so quickly. Based on those considerations, the author
assumes China could have less than 20 DF-5A by 2011.

As a key part of Chinese second generation ICBMs,
the DF-31A achieved initial operational capability
(IOCQ) in 2007. The DF-31A is a solid-fueled, three stage,
road-mobile ICBM with a range over 11,200 kilometers.
It can deliver a 200-300 kilotons warhead. The DF-31A
is carried on a six-axle transporter-erector-launcher.
Based on the DoD report, China deployed less than 10
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DF-31As in 2008 and between 10-15 DF-31As in 2009.
However, the 2011 DoD report did not provide the spe-
cific number deployed in 2010. It noted “additional
CSS-10 Mod 2s” will appear by 2015. The Federation of
American Scientists report estimated China deployed
10-20 DF-31As by 2011.3 It is reasonable to assume China
has approximately 15 DF-31As.

Based on China’s minimum deterrence policy—it
“will limit its nuclear capabilities to the minimum level
required for national security”#—approximately 15 DF-
31As with about 20 DF-5As (thus a total 35 longer-range
ICBMs) would meet its “minimum need”. It should be
noted that while Beijing does not disclose the specific
number of its “minimum need,” a nuclear force with
approximately ten warheads reaching a target coun-
try may be considered enough to inflict “unacceptable
damages” (as discussed in the following sections). As
more DF-31As are deployed, it could be expected that
more DF-5As would be phased out. However, the total
amount of around 35 should be not changed signifi-
cantly.

One major target for this longer-range ICBM would
be the continental United States. If China thought 20
ICBMs were enough to deter a US first strike in the
1980s and 1990s, the minimum nuclear force capable to
reach the target after surviving the first strike would be
around 10 warheads, which could inflict unacceptable
damages for United States. However, with the develop-
ment of US satellite surveillance capabilities and the
increased accuracy of its nuclear weapons, the survived
weapons would be much lower than the needed mini-
mum level. To maintain the “needed” minimum nuclear
force, China started the underground great wall project
in 1985, which can protect most of its missiles. Thus,
a total of 20 longer-range missiles could be enough to
detera US nuclear attack without a missile defence sys-
tem. However, facing a ground-based midcourse mis-
sile defence system currently deployed by the United
States (with about 30 interceptors), a total of around
35 ICBMs would meet its “minimum needed” weapons.
Assuming most of those Chinese missiles would sur-
vive a first strike due to the protection from the under-
ground great wall, and that every two interceptors of
missile defence can kill each incoming ICBM, and then
around 10 ICBMs would reach their target. In addition,
decoys and missile defence countermeasures would
help those missiles to overcome the midcourse missile
defence system.

China also has the older, first generation DF-4. The
DF-4, deployed in 1980, is a liquid-fueled, two stage,
limited-range ICBM (5,400+ km). It is stored in cave
bases and needs to be pulled out to the fixed prepared-
launch site for launch. It is being replaced by the new
solid-fueled DF-31 and DF-21s. The DoD reported
China had about 16-24 DF-4s in 2006 when the DF-31
was first introduced.> The DoD estimated China had
15-20 DF-4s in 2009.% The Military Balance report of



the International Institute of Strategic Studies (IISS)
estimated China had approximately 10 DF-4s in 2010.7
It is reasonable to assume China has approximately 10
DF-4s.

The DF-31 is a solid-fueled, three stage, road-mobile
ICBM with a range over 7,200 kilometers. As with the
DF-31A, the DF-31 is carried on a six-axle transporter-
erector-launcher. It can cover targets in Russia and
Asia. Based on the DoD report, China deployed less
than 10 DF-31 by 2009. IISS estimated China had ap-
proximately 12 DF-31s in 2010.%®

Based on China’s principle of “minimum needs,” it is
reasonable to assume China has approximately 10 DF-
31s by 2011. Thus, a total of 20 DF-31 and DF-4s could
meet China’s minimum needs. As more DF-31s are de-
ployed, more DF-4s would be replaced. However, the
total ICBMs in this category (in term of range) would
not be increased significantly according to the current
analysis of China’s security. The main target of the DF-4
during the cold war was Moscow. As with the DF-5A,
about 20 weapons would have an effective deterrent.
Given that China and Russia have improved their re-
lations significantly, China has no rational to have a
significant increase in this category of missiles. While
those missiles can target India, the DF-21 could also
reach India if needed. In addition, given China’s focus
on countervalue targeting policy (i.e. population cen-
ters), the US Guam military base would not be a focus
for China’s strategic weapons.

China is phasing out its oldest and near-retired DF-
3A. The liquid-fueled, single-stage, medium-range DF-
3A with a range over 3000 km is being replaced by the
DF-21. It is mainly for regional “deterrence”. The 20m
DoD report estimated China has 5-20 DF-3As.” IISS
estimated that China had about two DF-3As by 2010.*°
The 2008 DoD report expected the DF-3A to be retired
by 2010.* Most of the DF-3As could be replaced by the
DF-21s. China could have approximately five DF-3As by
2011.

The DF-21 family is the most important MRBM sys-
tem of the Second Artillery for regional nuclear deter-
rence. This family includes the DF-21 (CSS-5 Mod 1),
DF-21A (CSS-5 Mod2), DF-21C, and DF-21 D. However,
only the DF-21and DF-21A are for nuclear mission. This
mobile and solid-fueled missile has a range of more
than 1750 km. China began serious deployment of the
DF-21in 1991. After its deployment for two decades, the
DF-21 could replace most of those DF-3As. The DoD es-
timated that China had about 19-50 in 2005 and 40-50
in 2006 nuclear-armed CSS-5 Mod 1 and CSS-5 Mod
2MRBMs. The 2011 DoD report estimated China had
75-100 missiles of the whole DF-21 family, including
conventional mission missiles as well (e.g. DF-21C).

However, there is no evidence to show that China
has a rationale to significantly increase its DF-21s with
nuclear missions during such a short period. In fact, af-
ter about 15 years of deployment of DF-21s (1991-2005),

its deployment for nuclear mission should be nearly ac-
complished. Most likely, the new increase in the DF-21
family is contributed by its conventional missions. In
fact, the Second Artillery has emphasized its dual mis-
sions (nuclear and conventional) since the early 2000s.
A study of the Project 2049 Institute also emphasized
that “[d]espite a significant expansion of Second Artil-
lery’s missile brigade infrastructure over the last 15 to
20 years, a review of China’s nuclear warhead storage
and handling system offers no obvious signs of a sig-
nificant increase in China’s nuclear stockpile.” Further-
more, “Much of the missile infrastructure expansion,
beyond short range ballistic missile brigades deployed
opposite Taiwan, appears to accommodate new bri-
gades equipped with DF-21 (CSS-5) medium range bal-
listic missiles, including the terminally-guided DF-21C
and perhaps the DF-21D maritime variant in the near
future.”>> The Project 2049 Institute report further stat-
ed that “the absence of a clear sign of nuclear warhead
growth and expansion of missile infrastructure could
indicate an extension of Second Artillery’s conven-
tional mission.” In short, as a conservative estimate,
China could have no more than 50 DF-21 MRBMs that
are nuclear capable.

Submarine-launched ballistic missiles

After about two-decade’s worth of efforts, the Peo-
ple’s Liberation Army Navy started to operate its sole
Xia-class SSBN (Type-092) in early 1980.24 It is equipped
with 12 JL-1 SLBMs (Julang-1, “Great wave-1”). Each JL-1
missile has a single warhead and a rage of 1700 km.
However, the 2011 DoD Report states, “The operational
status of China’s single XIA-class ballistic missile sub-
marines (SSBN) ... remains questionable.” It is reported
that the Xia-class has never conducted a deterrent pa-
trol. In fact, the DoD recent reports do not count the
JL-11in the Chinese missile forces.

This old, first generation Xia and its JL-1 is being
replaced with the second generation Jin-class SSBN
(Type-094) and the new JL-2. The Jin-class SSBN can
carry 12 JL-2 SLMBs with a much longer range (7400
km, a modification model of DF-31) than that of JL-1.
As the deployment of the new Jin-class SSBNs with JL-2
SLBMs, it will further secure China’s second-strike ca-
pability.

Based on the 2011 DoD report and the FAS report,
China built a maximum of three Jin-class SSBNs by
2010. The first one appears ready to enter service soon.
However, it is uncertain when China will have the op-
erational JL-2 and the combination of the Jin-class
SSBN with the JL-2 SLBM. In addition, US naval intel-
ligence projected in 2007 that China might build five
Jin-class SSBNs.*¢ However, the US intelligence com-
munity often overstates China’s nuclear force, and the
number of five is likely too high. China has maintained
only one SSBM for the past three decades, and China’s
nuclear modernization focus is mainly on updating its
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old SSBM with higher quality ones, instead of gener-
ating larger numbers. Thus, China would have no in-
tention to expand its sea-based nuclear force by such
a large amount. Furthermore, if China can operate
three SSBMs in the future, and even if only one-third
of those SSBMs can survive a first strike, then China
will still have about 12 SLBMs for counterattack, which
would meet China’s “minimum need for deterrence,’
as is the case for the land-based missiles. Meanwhile,
if China feels confident about survivability of its land-
based strategic nuclear force by the protection of its
“underground great wall,” China would have no ratio-
nale to have more than three new SSBNs under current
security circumstance. In short, the author assumes
that China could have up to three Jin-class SSBNs with
36 JL-2 SLBMs. As the new SSBNs are fully deployed,
those old Xia-class SSBM and JL-1 missiles will be fully
phased out.

It can be expected that, after its three-decade mod-
ernization programme, with a focus on increasing
the survivability of its land-based missiles, China will
speed up the modernization of its sea-based strate-
gic force to secure a second-strike force in the coming
years. As retired PLA General Xu Guangyu told Reuters
in 2010, “International experience shows the most ef-
fective second-strike capability is submarines ... and
upgraded missiles are a focus.””” Indeed, China’s 2011
Defense White Paper states that “the PLA Navy (PLAN)
endeavors to accelerate the modernization of its inte-
grated combat forces, enhances its capabilities in stra-
tegic deterrence and counterattack, and develops its
capabilities in conducting operations in distant waters
and in countering non-traditional security threats.”

Bombers

China’s air-based nuclear force is the weakest leg
among its triad. China’s aged strategic bomber force
consists about 20 Hong-6 bombers (with a combat ra-
dius of approximately 3000 km, each with one bomb)
based on the old design of the Soviet Tu-16 Badger
bomber. This small arsenal could be used as a second-
ary mission for a small number of bombers.® All cur-
rent publications indicate China has no operational
strategic nuclear bombers.

However, China could have no rationale to have a
larger air-based nuclear force. Given their relatively
short operating range and poor penetrability, those
bombers would be very difficult to fly into an enemy’s
heartland to destroy strategic countervalue targets, e.g.
cities. Moreover, during the cold war, the major target
of those bombers was the Soviet Union/Russia. How-
ever, the relationship between China and Russia has
recently improved significantly. China has improved
relations with other neighbors as well. Thus, there is no
rationale to expend its air-based force due to geopoliti-
cal considerations.

That said, 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.>°
“A certain variety” of weapons means here to sup-
port 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.

Table 1: China’s nuclear forces 2011

Type NATO Year Range Yield Number of
Designation Deployed (kilometers)  (kilotons) warheads
Land-based ballistic missiles
DF-5A CSs-4 1990s 13,000+ 4,000-5,000 <20
DF-31A CSS-10 Mod 2 2007 11,200+ 200-3007 15
DF-4 CSs-3 1980 5,400+ 3,300 10
DF-31 CSS-10 Mod 1 2006 7,200+ 200-300? 10
DF-3 A CSS-2 1971 3,000+ 3,300 5
DF-21 CSS-5 Mods 1/2 1991 1,750+ 200-300 50
Subtotal: 110
Submarine-Launched ballistic missiles
JL-1 CSS-NX-3 1986 1,000+ 200-300 (n.a)
JL-2 CSS-NX-4 ? 7,400 200-300? (36)
Bombers
H-6 B-6 1965 3,100 --- 20
Total 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.
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Given the experience that China has had with its 12 JL-1
SLMBs for the sea-based leg of the triad for the past
several decades, China may want to have a small arse-
nal of bombers with no more than 20 warheads/ bomb-
ers—even if these weapons did not have an operational
capability.

Tactical nuclear weapons

There have been rumors for many years that China
has tactical weapons. In 1988 China tested a 1-5 kilo-
ton nuclear device with an enhanced radiation yield,
or a “neutron bomb”3 Some CIA declassified docu-
ments also indicated that China pursued or possessed
several types of non-strategic weapons, including bal-
listic missiles, cruise missiles, and artillery.* However,
Chinese nuclear experts argue that the deployment of
tactical nuclear weapons is not consistent with China’s
no-first-use policy. From the beginning of China’s nu-
clear age, Mao Zedong and the following generation of
leaders have viewed nuclear weapons as strategic tools
to deter nuclear threats or the the use of nuclear weap-
ons against China, not as war-fighting tools. Chinese
nuclear experts have argued that the “neutron bomb”
test was for tracking and understanding its effect as
part of defence studies. In practice, while it should not
be difficult for China to have tactical weapons, China
does not do s0.3 In fact, the tests of low-yield weap-
ons conducted before 1996, when China ended it tests,
were reportedly mainly for “safety purposes” and the
miniaturization of warheads, which would be used for
the next generation of missiles.

Fissile materials

While China has not declared officially that it has
ended highly enriched uranium (HEU) and plutonium
production for weapons, based on new public infor-
mation it is believed that China stopped production
of HEU in 1987 and of plutonium by about 1990. All
its previous military production facilities have been
closed, converted, or are being decommissioned.>

Highly-Enriched Uranium (HEU)

China has produced HEU for weapons at two facili-
ties: Lanzhou gaseous diffusion plant (GDP), which be-
gan operating in January 1964 and provided HEU for
China’s first nuclear test in October 1964; and Heping
GDP, a “Third Line” facility that began operating in
1975. Based on new public information, it is believed
that the Lanzhou and Heping GDPs stopped produc-
tion of HEU in 1979 and 1987, respectively.

The total separative work units (SWUs)—the
amount of separation achieved by the enrichment
process—produced by the Lanzhou and Heping GDPs
could have produced roughly 20 tons of weapon-grade
HEU. Subtracting the SWU consumption for enriching
uranium for non-weapon purposes, China’s military
inventory of weapon-grade HEU would be about 16+4

tons of HEU for weapons. This new estimate is signifi-
cantly lower than previous estimates, which range from
17-26 tons of HEU.

Plutonium

China has produced plutonium for weapons at two
nuclear complexes: The first is the Jiuquan Atomic En-
ergy Complex, near Yumen in Gansu province. This site
includes China’s first plutonium reactor, which began
operation in 1966, and the associated reprocessing fa-
cilities. The second is the Guangyuan plutonium pro-
duction complex, located at Guangyuan in Sichuan
province. This was the “third line” plant backing up the
Jiuquan complex and also included a plutonium reactor
and reprocessing facility. The reactor began operation
in 1973. Based on new public information, it is believed
that the Jiuquan and Guangyuan reactors stopped plu-
tonium production in 1984 and 1989 respectively.

China’s two plutonium production reactors pro-
duced an estimated 2+o0.5 tons of weapon-grade plu-
tonium. It is estimated that about 200 kg of plutonium
have been consumed in China’s nuclear tests. Thus, its
current inventory of weapon-grade plutonium would
be 1.8+0.5 tons available for weapons. The new esti-
mates are significantly lower than most previous inde-
pendent estimates, which range from 2.1 to 6.6 tons of
plutonium.

The estimates show that China could have the small-
est military stockpile of HEU and plutonium available
for weapons among the five acknowledged nuclear
weapon states, which is consistent with China’s “mini-
mum nuclear deterrence” policy.

MODERNIZATION: GLIDING PRINGIPLES AND DRIVERS

China’s government 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.” China 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 devel-
oping its nuclear force. It has never entered into and
will never enter into a nuclear arms race with any other
country” The 2007 fact sheet published by the Ministry
of Foreign Affairs declared, “Among the nuclear-weap-
on states, China has performed the least number of nu-
clear tests and possesses the smallest nuclear arsenal.”®

It can be expected that China’s future development
of nuclear forces will follow China’s nuclear policy with
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a no-first-use pledge and “minimum deterrence”. This
strategy has been consistently embraced by top Chinese
leaders, from Mao Zedong to the current leader, Hu Jin-
tao, who believes a small arsenal capable of counterat-
tack 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”” 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.”s®

While many experts and scholars suspect China’s
no-first-use pledge is insincere or claim that it is just a
declaratory policy, China has maintained a much small-
er 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.® The increased stockpiling of China’s
conventional missiles by the Second Artillery could
further enhance the credibility its no-first-use pledge.
Furthermore, China’s nuclear force posture seems to
be determined primarily by its strategy, not financial
or technological constraints. 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
China plans on changing it in the near future.

The Chinese government insists that China con-
tinues to modernize its nuclear force only in order to
maintain a reliable second-strike retaliatory capability.
Chinese president Hu Jintao has emphasized that Chi-
na’s modernization programmes are designed to en-
sure 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 pol-
icy, maintaining the principle of counterattack in self-
defence and avoiding an arms race. The main features
of China’s nuclear modernization programme, as em-
phasized by Professor Hu Side, include the beliefs that
it is impossible and unnecessary to accomplish China’s
nuclear modernization “requirements” through a sim-
ple 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 without nuclear testing.+

The main goal of China’s nuclear modernization
is said to be increasing “survivability, reliability, and
safety” for its small nuclear arsenal and maintaining an
“effective” second-strike nuclear force. The following
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equation indicates the relationship between the “effec-
tiveness” of China’s nuclear force and the level of arma-
ment the government says it requires for a “minimum
deterrent”-

wioctiveness = N i [ [(survivability from a first
strlkejj'x (penetrablllty of a missile defense)]

N ectiveness TEPTESENLS AN “effective nuclear force” to
meet China’s minimum requirement under different
circumstance. TheN .. = isthe minimum nuclear
force that will reach the target after surviving a first nu-
clear strike and penetrating a missile defence system.
It would be relatively kept constant. Thus, the specific
number of warheads required for an effective nuclear
force (N . venee) 18 dynamic and changeable, relying
on a number of factors including survivability after the
first strike and the penetration rate through an enemy’s
missile defence system (if deployed). The minimum
nuclear force (N . ) itself, however, is constant
and does not need to change. In short, to maintain an
“effective nuclear deterrent,” China will continuously
modernize its nuclear force according to its perception
of international security circumstances.

China’s officials have never declared the specific
number of weapons needed for its minimum nuclear
force (i.e. theN .. ). Mao Zedong stated, “Inany
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.”# While six war-
heads is likely not be the specific number in the mind
of Chinese leaders, a minimum nuclear force with
approximately ten warheads reaching a target coun-
try may be considered enough to inflict unacceptable
damages. Based on a Natural Resources Defense Coun-
cil study,+ the average number of fatalities per attack-
ing weapon (e.g. the DF-5A with a 4-5 MT warhead)
is about 800,000, and the average number of casual-
ties per weapon is about two million for these nuclear
airbursts. Thus, ten DF-5As would kill about 8 million
people and incur casualties of 20 million. It is probable
that Chinese officials would consider this enough to
“deter” a nuclear first strike.

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 solid-fueled and mobile missiles and
building underground tunnels to shield those missiles.
These measures are mainly in response to the devel-
opment of military capabilities of other countries, in-
cluding the improvement of space surveillance to lo-
cate and target Chinese missies, either fixed- or mobile
based; the increased accuracy of nuclear weapon at-
tacks; and long-range conventional strike capabilities.
Once China has confidence in its land-based missiles,
it will likely speed up the modernization of its sea-
based nuclear force.

Without concerns about US missile defence, China’s
modernization programme would likely continue to



focus on quality over quantity. However, US missile de-
fence plans will be a major driver for China’s nuclear
weapon modernization. Some Chinese officials are
concerned that even a limited missile defence system
could neutralize China’s smaller nuclear force. China
is also concerned about US coop-

analysts do not believe that the Chinese official data
represent the real Chinese military-related spend-
ing.#® The 2011 DoD report estimated that China’s total
military-related spending for 2010 was over $160 bil-
lion, almost double the official Chinese estimates. The

Stockholm International Peace
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ICBMs (about 35 ICBMs) could
meet its “minimum nuclear deterrent” facing the cur-
rent US deployed missile defence system. However,
China’s plans could change significantly if the United
States were to deploy a more comprehensive or more
operationally successful missile defence system. This
might include building more warheads that can over-
come missile defences, in addition to developing de-
coys and missile defence countermeasures.®
Washington’s strategic nuclear intentions toward
Beijing could also influence China’s nuclear modern-
ization plans. In particular, China worries that the
United States could use nuclear weapons against China
in a potential Taiwan conflict. The Bush administra-
tion’s 2002 Nuclear Posture Review specifically men-
tions the possibility of using nuclear weapons during
a conflict in the Taiwan Strait and the possible use of
tactical nuclear weapons.* 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.

ECONOMS

China does not release information about how much
it has spent on its nuclear weapons. It is difficult to
make an estimate. Chinese experts of nuclear weapons
believe China invests at a very low level for its nuclear
weapon programmes.®

Beijing insists that it coordinates military modern-
ization with national economic development. As stated
in its recent White Paper, “China adheres to the prin-
ciple of coordinated development of national defense
and economy. In line with the demands of national
defense and economic development, China decides on
the size of defense expenditure in an appropriate way,
and manages and uses its defense funds in accordance
with the law.”+¢

China’s officially announced defence budget of 601
billion yuan (about 91.5 billion USD) for 2011 is an in-
crease of 12.7% over the 533 billion yuan ($81.3 billion
[USD]) authorized in 2010.# However, many foreign

China spent $u9 billion on de-
fence in 2010, a 46% increased
over Chinese official data.®

It is even more difficult to estimate the spending on
nuclear forces without knowing the specific portion of
the overall military budget dedicated to nuclear weap-
ons. Assuming that China consistently maintains 5% of
its overall military expenditure for its nuclear weapons
programme, as suggested by an Indian analyst,>* China
would thus have spent between $4.5 and $9 billion on
its nuclear programme in 2011. A recent report by Glob-
al Zero estimates that China’s core nuclear cost to be
$6.4 billion in 2011, and its full cost to be $7.6 billion.>

INTERNATIONAL LAW

Comprehensive Test Ban Treaty (CTBT)

Its most recent white paper indicates that China
“supports the early entry into force of the Comprehen-
sive Nuclear Test Ban Treaty (CTBT)” and that it has
“strictly abided by its commitment to a moratorium
on nuclear testing and has actively participated in the
work of the Preparatory Commission of the Compre-
hensive Nuclear Test Ban Treaty Organization, and is
steadily preparing for the national implementation
of the Treaty” China signed the CTBT in 1996 but has
not yet ratified it, partly because it was rejected by the
US Senate in 1999. Most likely, Beijing’s ratification of
the CTBT will follow Washington’s ratification of the
Treaty.

In practice, the CTBT will constrain China’s nuclear
modernization the most among the NPT-recognized
nuclear weapon states. China conducted only 45 tests
before its testing moratorium commitment in 1996.
This leaves China with a very limited number of tested
warhead designs certified for deployment. The lack of
test data would limit China to further develop new and
smaller warheads.

Some analysts claim that China has deployed mul-
tiple independently-targeted reentry vehicles (MIRVs)
on its new road mobile DF-31s and DF-31As or the JL-2
in order to defeat potential missile defences. However,
China’s limited nuclear test data indicate China would
not be able to design sufficiently smaller warheads for
MIRVing those missiles.>> While China is reportedly
able to MIRV its older, liquid-fueled DF-5A ICBMs,
China does not do it yet. Responding to a limited US
missile defence system, China may prefer to take sim-
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pler ways including decoys and missile defence coun-
termeasures. As those DF-5A ICBMs are phased out, if
China wants to have the option to MIRV its new mobile
DF-31s and DF-31As, it would meet the technical con-
strains imposed by the CTBT.

It should be noted that MIRVing those land-based
ICBMs may be not consistent with China’s long-held
campaign for no-first-use, because MIRVs are more
appropriate for first-use nuclear attacks. However, the
further development of US missile defences could push
China to consider the option to MIRV its SLMBs. Once
again, it will be constrained by CTBT.

Fissile material cut-off treaty (FMCT)

In its recent White Paper, China’s government in-
dicated its supported for “the early commencement
of negotiations on the Fissile Material Cut-off Treaty
(FMCT) at the Conference on Disarmament (CD)”>*

However, US development of missile defence will af-
fect China’s willingness to participate in FMCT nego-
tiations. Indeed, due to its concerns about US missile
defence and potential space weaponization technol-
ogy, China strongly indicated its preference to simul-
taneously address both the FMCT and the prevention
of an arms race in outer space (PAROS) during the
early 2000s. In recent years, China’s position has not
demanded simultaneous negotiations, though it con-
tinues to promote, with Russia, a draft treaty on pre-
venting space weaponization.

If Beijing remains concerned about US missile de-
fence, it might decide to build more ICBMs, which
would mean it would need more plutonium and HEU
to fuel those weapons. A calculation of this measure
would undermine possible Chinese support for FMCT
negotiations.

China currently has a military inventory of about
1.8 tons of plutonium and 16 tons of weapon-grade
HEU. It would not support an arsenal of more than
1000 warheads.> In practice, part of the fissile mate-
rial stocks would be used as a reserve for future needs.
The other four of the five NPT-recognized nuclear
weapon states devote half or less of their fissile mate-
rials to their weapons. If this were the case for China,
the upper-boundary on its arsenal would be around
500 warheads. It should be noted that a recent study
by Georgetown Professor Phillip Karber suggests China
could have 3000 nuclear weapons based on assump-
tions that more underground tunnels means holding
more missiles and more nuclear weapons.>® Obviously,
China’s inventory of fissile materials is not able to fuel
such a huge arsenal.

China’s current fissile materials will likely provide a
sufficient amount for its current modernization plans.
However, as the United States expands its missile de-
fence system, China may seek to produce more fissile
materials, possibly going as far as to refuse to negotiate
and/or ratify an FMCT.
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Nuclear disarmament

China’s official policy has always called for “the com-
plete prohibition and thorough destruction of nuclear
weapons,” as stated in its recent Defense White Paper.
Furthermore, the White Paper emphasizes that in order
to “attain the ultimate goal of complete and thorough
nuclear disarmament, the international community
should develop, at an appropriate time, a viable, long-
term plan with different phases, including the conclu-
sion of a convention on the complete prohibition of
nuclear weapons.” China is the only country among the
five NPT nuclear weapon states to support on paper a
nuclear weapons convention (NWC). China is also the
only of these states to vote in favour of the annual UN
General Assembly resolution “Follow-up to the advi-
sory opinion of the International Court of Justice on
the Legality of the Threat or Use of Nuclear Weapons,”
which underlines “the unanimous conclusion of the In-
ternational Court of Justice that there exists an obliga-
tion to pursue in good faith and bring to a conclusion
negotiations leading to nuclear disarmament in all its
aspects under strict and effective international con-
trol,” and calls for the negotiation of an NWC.

However, China maintains that “countries possess-
ing the largest nuclear arsenals bear special and pri-
mary responsibility for nuclear disarmament” and thus
they “should further drastically reduce their nuclear
arsenals in a verifiable, irreversible and legally-binding
manner, so as to create the necessary conditions for the
complete elimination of nuclear weapons.”

Before “the complete prohibition and thorough de-
struction of nuclear weapons,” China will continue to
modernize its nuclear force in order to assure a “lim-
ited, reliable and effective second-strike nuclear capa-
bility for deterring a first nuclear strike.” However, if
Washington and Moscow move forward to a deeper cut
of their nuclear force, China will have to reassure both
capitals that it will cap its arsenal at a low level (say 200
warheads).

PUBLIC DISCOURSE AND TRANGPARENCY

While many Western analysts complain that Beijing
keeps its nuclear force posture opaque, Beijing believes
the transparency of its nuclear strategy and nuclear
doctrine is more important than that of the force pos-
ture and that the opacity of its force posture can serve
to enhance the “deterrence effect” of its small nuclear
force. Beijing has not revealed the details of its plans
for modernization of its nuclear force; however, China’s
nuclear modernization programme will likely continue
to be guided by its nuclear policy, which is character-
ized by a no-first-use pledge and a commitment to
“minimum nuclear deterrence”.

If Beijing develops more confidence about the
survivability of its small nuclear force, the govern-



ment might become more open about its nuclear pro-
grammes. Increasing transparency and developing
relevant and mutual confidence-building measures
would certainly contribute to stabilizing the relation-
ship between China and the United States, which is in
everyone’s interests.

Beijing has made clear its nuclear policies by issu-
ing defence white papers since 1998. However, the Chi-
nese public gets information about its nuclear posture
mainly through Western publications.

While some scholars and security analysts in China
challenge the government’s official nuclear policies,
in particular its unconditional no-first-use pledge,
there are few civil society groups that engage in critical
analysis of China’s nuclear weapons policies and pro-
grammes.

After US President Barack Obama declared on 5
April 2009 his vision of a nuclear weapon free world in
Prague, debates have were stimulated in the Chinese
public regarding whether or not China should follow
suit. On 23 September 2009, the Global Times, an Eng-
lish-language website run by the Communist Party’s
People’s Daily newspaper, conducted an online survey
of the internet users. About 51% of respondents agreed
to support the call for a nuclear free world, and 49%
disagreed.s® The supporters believe complete disman-
tlement of nuclear weapons will eventually benefit Chi-
na’s national interest, while others do not believe so.

The voices against China’s nuclear weapon pro-
gramme have been very weak in China. However, con-
cerns about the safety of nuclear power plants, in partic-
ular in the wake of Japan’s Fukushima nuclear disaster
in March 2011, are increasing along with the emergance
of anti-nuclear movement in some local communities
within China that host nuclear power reactors, through
mainly online anti-nuclear campaigns.>
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FRANCE

HANG KRIGTENGEN

rance spends approximately US$4.6 billion (€3.5 bil-

lion) on its nuclear forces each year. Like several of
the other nuclear weapon states, France is in the middle
of a broad modernization of its nuclear forces involving
submarines, aircraft, missiles, warheads, and produc-
tion facilities that will continue for another decade.

Having recently completed a reduction of its air-de-
livered nuclear forces, the indication from public state-
ments and conversations with officials is that France
will reject calls for additional nuclear reductions in the
near term. Such a rejection is, especially when consid-
ered in context with its substantial nuclear modern-
ization, in conflict with France’s obligations under the
nuclear Non-Proliferation Treaty to pursue additional
reductions of nuclear weapons.

STATUS OF FRENCH NUCLEAR FORCES

As of early 2012, France possessed a stockpile of an
estimated 300 nuclear warheads. Approximately 290
of these warheads are deployed or operationally avail-
able for deployment on short notice. A small number

of additional warheads are in maintenance or awaiting
dismantlement.

The current forces level is the result of recent adjust-
ments made to the posture following President Nicolas
Sarkozy’sannouncement on 21 March 2008, that the “ar-
senal” would be reduced to “fewer than 300 warheads”
by cutting one of three nuclear bomber squadrons.'

Sarkozy also declared that France “has no other
weapons besides those in the operational stockpile.”
The statement was probably intended to signal that
France, unlike the United States, does not have a desig-
nated reserve of non-deployed warheads that could be
uploaded onto delivery systems to increase the size of
force if necessary.

It seems likely, however, that in addition to the op-
erational stockpile of warheads deployed on ballistic
missiles and in storage facilities with operational forc-
es, a small number of additional warheads are present
in the maintenance cycle of the industrial complex ei-
ther as new warheads, warheads undergoing repairs, or
retired warheads awaiting dismantlement.

For example, at the time of Sarkozy statement
in 2008, the new Air-Sol Moyenne Portee Amélioré

Figure 1: French nuclear weapon stockpile 1964-2012
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The roughly 300 nuclear warheads in the current French nuclear weapons stockpile correspond to about half of the peak stockpile size

at the end of the Cold War, and about equal to the stockpile size in 1984.
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(ASMPA) cruise missile with the new Téte Nucleaire
Aéroportée (TNA) warhead was not yet in the “opera-
tional stockpile” even though the warheads had been
produced. Since then, the ASMPA has replaced the Air-
Sol Moyenne Portee (ASMP), whose TN81 warheads
have been retired and are awaiting dismantlement.
Likewise, from 2015, the new TNO warhead will begin
replacing the TN75 on the Ms1 submarine-launched
ballistic missiles (SLBMs). Production of the Téte Nu-
cléaire Océanique (TNO) warheads is probably com-
plete but they are not yet in the “operational stockpile.”

The current operational stockpile of nearly 300
warheads, Sarkozy declared, “is half of the maximum
number of warheads we had during the Cold War.”s The
peak occurred in 1991-1992 at end of the Cold War, and
the size of today’s stockpile is about the same as in 1984
(see Figure 1), although the composition is significantly
different.

Delivery systems

France’s nuclear posture is based on two types of de-
livery vehicles: aircraft and ballistic missiles (see Table
1). France also used to deploy nuclear medium-range
ballistic missiles in silos at Plateau d’Albion, but all
were deactivated in 1996.

Land-based aircraft
Theland-based aircraft are organized under the Stra-
tegic Air Forces (Forces Aériennes Stratégiques, or FAS),

which operates two nuclear-capable fighter-bombers:
the Mirage 2000N K3 and the Rafale F3. The force is in
the middle of a transition from the old Mirage to the
new Rafale, which by the end of this decade will com-
pletely replace the Mirage in the nuclear strike mission.
Approximately 40 aircraft (20 of each type) are thought
to be assigned a total of 40 ASMPA cruise missiles.

The Mirage 2000N K3, which first entered opera-
tions in 1988, carries two pilots and has an unrefueled
combat range of approximately 1480 km. The standard
nuclear strike configuration is with the ASMPA on the
centerline pylon and two 1700-liter fuel tanks under the
wings. The remaining Mirage 2000Ns at Istres will be
replaced by the Rafale in 2018.

The two-seater Rafale F3 nuclear version, which first
entered service in 2009 at Saint Dizier airbase, has an
unrefueled combat range 1850 km. As with the Mirage
2000N, the standard nuclear strike configuration for
the Rafale F3 is with the ASMPA on the centerline pylon
and two fuel tanks under the wings. Initially project-
ed at 294 aircraft (232 for the Air Force and 60 for the
Navy), the Rafale programme has been scaled back to
132 aircraft for the Air Force (and 48 Ms for the Navy).

France operates a fleet of 14 Boeing-produced C-
135FR tankers to refuel its nuclear strike aircraft. The
tankers are organized under the o/93 Bretagne squad-
ron at Istres airbase. The C-135FR is schedule to be re-
placed with a new tanker from 2017, possibly in collabo-
ration with the United Kingdom.

Table 1: French nuclear forces, 2012
Delivery vehicle No. Year Range Warheads x yield | Warheads
operational | deployed® (kilometers)® (kilotons)
Land-based aircraft
Mirage 2000N/ASMPA 20 1988/2009 2,750 1 TNA x variable to 300 20
Rafale F3/ASMPA 20 2008/2010 2,000 1 TNA x variable to 300 20
Carrier-based aircraft
Rafale MF3/ASMPA 10 2010/2011 2,000 1 TNA x variable to 300 10
SLBMs*
M45 32 1997 5,000+ 4-6 TN75 x 100° 160
M51.1 16 2010 6,000+ 4-6 TN75 x 100° 80
M51.2 n.a. 2015 6,000+ 4-6 TNO x 100 n.a.
Total 98 290'

9 For aircraft, the first number is for the aircraft, the second is for when the ASMPA became operational with that aircraft.

b For aircraft the range of the aircraft is listed. The maximum range of the ASMPA is 500 kilometers.

¢ Three sets of missiles are deployed on three of four SSBNs in the operational cycle.

d Compared with its predecessor, the M4, the M45 carries “higher-performance TN75 nuclear warheads (stealthier RV and penetration

aids).”*

€ The M51, which first became operational on the Terrible in late-2010, has “significantly greater range and payload capacity, as well as

greater accuracy™

than the M45 and can potentially carry more than six warheads. Under normal circumstances, however, the M51

probably carries the same number of warheads as the M45 to maximize range. Payloads of individual missiles may vary significantly

depending on mission.

£ In addition to the operational stockpile, a small number of additional warheads are thought to be undergoing maintenance or await-
ing dismantlement. The TN81 warhead was retired with the ASMP missile in 2010. Moreover, new TNO warheads for the M51.2 are

either in production or stored for deployment from 2015.
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The ASMPA is a nuclear enhanced medium-range
air-to-ground missile with a ramjet engine and a maxi-
mum range of 500 km. The missile carries the new TNA
warhead with an estimated maximum yield of 300 ki-
lotons, although lowers yield options are thought to be
available. MBDA Missile Systems states that the TNA
is a “medium energy thermonuclear charge, a concept
validated during the last nuclear testing campaign [in
1995-1996]. Simulators have proven its effective op-
eration.”® Although validated by live nuclear tests, the
French Ministry of Defence states that the TNA is the
only nuclear warhead that has been designed and certi-
fied by simulation rather than nuclear tests.”

Following initial design development in 1997, the
ASMPA production contract was awarded in 2000 to
Aerospatiale Matra Missiles at a value of more than
five billion French Francs (~USs$1 billion).® Aerospatiale
Matra Missiles later merged with other companies to
form the MDBA, the current producer of ASMPA. The
ASMPA programme cost $146 million (€110 million) in
2011, with another $68 million (€51 million) budgeted
for 2012 as the programme is nearing completion.®

The ASMPA first became operational on 1 October
2009, on the Mirage 2000Ns of the 3/4 “Limousin”
Fighter Squadron at Istres airbase in southern France.
The ASMPA was declared operational on the Rafale
F3s of the 1/91 “Gascogne” Fighter Squadron during a
ceremony at Saint-Dizer airbase (Air Base 113) on 1 July
2010. Production and delivery of the ASMPA and its
TNA warhead was completed in 2011.

Following the announcement by President Sarkozy
in 2008 that the air-based nuclear posture would be re-
duced by one-third, the Strategic Air Force has been
significantly reorganized in recent years. Of the three
nuclear fighter-bomber squadrons that existed in 2008,
two have been disbanded, one transferred, and an ear-

lier disbanded squadron has be re-established at a new
location. Of the two squadrons previously based at
Luxeuil airbase, one (1/4 Dauphine) was disbanded in
2010 and the other (2/4 La Fayette) was moved to Istres
airbase where it replaced the 3/4 Limousin squadron
in 2011. Two squadrons now remain: the 2/4 “La Fay-
ette” squadron at Istres airbase near Marseille and the
1/91 “Gascogne” squadron at Saint Dizier airbase east of
Paris (see Table 2).

Apart from the decision to reduce the nuclear pos-
ture, the reorganization also reflects modernization
of the remaining aircraft and weapons. In the nuclear
mission, the Rafale is gradually replacing the Mirage
2000N, and the ASMP cruise missile that first entered
service in 1988 has been replaced by the ASMPA.

Along with reorganization and modernization of
the aircraft and their weapons, the nuclear custodial
units have also been reorganized. The nuclear weapons
custodial unit at Istres has been converted to ASMPA,
and the nuclear weapons unit at Luxeuil has been dis-
banded. The nuclear weapons custodial unit at Saint
Dizier that previously provided ASMP support to one
of the two nuclear squadrons that used to be at Luxeuil,
has now been converted to ASMPA to support the new
1/91 Gascogne squadron at Saint Dizier.

The airbase at Avord (BA 702) continues to provide
nuclear support to the fighter squadrons. The base has
a nuclear weapons storage area managed by a nuclear
weapons custodial unit and recently converted to the
new ASMPA missile.

Sea-based aircraft

The aircraft carrier Charles de Gaulle (Rg1) is
equipped to carry ASMPA cruise missiles for delivery
by Rafale MF3 fighter-bombers organized under the
12F squadron.

2: French strategic air force nuclear reorganization

Base 2008

2012

Avord (BA 702) 14.004 DAMS

91.532 DAMS

Istres (BA 125) 3/4 Limousin Sq

11.004 DAMS

Mirage 2000N K3/ASMP

2/4 La Fayette Sq
Mirage 2000N K3/ASMPA
11.004 DAMS

Luxeuil (BA 116) 1/4 Dauphine Sq

2/4 La Fayette Sq

Mirage 2000N K3/ASMP

Mirage 2000N K3/ASMP

No nuclear units but serves as
dispersal base

13.004 DAMS
Saint Dizier (BA 113) 18.004 DAMS* 1/91 Gascogne Sq
Rafale F3/ASMPA
18.004 DAMS

Key: ASMP = Air-Sol Moyenne Portee; ASMPA = Air-Sol Moyenne Portee Amélioré; BA = Base Aériennes; DAMS = Dépét Atelier de Muni-
tions Spéciales (special weapons depot); Sq = Squadron. * Provided ASMP support to the 1/4 Dauphine squadron at Luxeuil.
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This mission was previously performed by the Super
Etandard, but the Rafale MF3 has taken over this mis-
sion and the Super Etandard is scheduled to be retired
in 2015-2017. When not deployed on the carrier, the air
wing is based at Landivisau in northern France.

When deployed, the Charles de Gaulle does not
carry nuclear weapons under normal circumstances.
Its complement of ASMPA missiles is probably stored
at one of the airbases, probably Istres. Management
of the ASMPA cruise missile for the Rafale MF3 on
the Charles de Gaulle carrier is supported by cen-
tre d’expérimentations pratiques et de réception de
l'aéronautique navale (center for practical experiments
and integration of naval aviation, CEPA/10S) at Istres
airbase (AB 125).

Sea-launched ballistic missile submarines

France operates four Triomphant-class nucle-
ar-powered ballistic missile submarines (SSBNs)
equipped with nuclear-armed long-range ballistic mis-
siles (SLBMs). The fleet, which is known as the FOST
(La Force Océanique Stratégique), is based at the Ile
Longue peninsula near Brest.

range and payload capacity, as well as greateraccuracy.
Increasing warhead load makes little sense today so the
Ms1probably carries the same number of warheadsasiits
predecessor to maximize countermeasures and range.*

Conversion of the remaining three SSBNs to the M51
will happen during their normal maintenance and refu-
eling cycles. The contract for the second (Vigilant) was
awarded in 2010, and third conversions (Triumphant)
will be signed in 2012. The final conversion (Téméraire)
contract is planned in 2015 for completion in 2018.5 A
total of $248 million (€187 million) was spent on Ms51
conversion in 2011, and another $278 million (€210 mil-
lion) is budgeted for 2012.°

From 2015, apparently beginning with the Vigilant,
the Ms1.1 will be replaced with a modified version, the
Ms1.2, which will carry a new warhead known as the
TNO (Téte Nucléaire Océanique).” The development
contract was awarded to EADS Astrium Space Trans-
portation in the third quarter of 2010.

Operation of the SSBN force reportedly costs more
than $2 billion (€1.5 billion) per year,® and a French au-
dit report in 2010 found that the unit cost of the SSBNs
had increased by more than 50 percent.”

Table 3: French SSBN missile and warhead modernization

SSBN Name 2008 2015 2018

Le Triomphant M45/TN75 M51.1/TN75 M51.2/TNO
Le Téméraire M45/TN75 M51.1/TN75 M51.2/TNO
Le Vigilant M45/TN75 M51.2/TNO M51.2/TNO
Le Terrible M45/TN75 M51.1/TN75* M51.2/TNO

Of the four SSBNS, at least two are always fully op-
erational, one of them at sea on “deterrent patrol”. A
deterrent patrol reportedly lasts about 10 weeks.*

Ballistic missiles for non-operational submarines are
stored at the Ile Longue base in unique silos, and the
warheads are at the weapons storage facility near Saint-
Jean, approximately 4 kms south of the Ill Longue.

The French SSBN force is in the middle of an up-
grade from the M45 to the Ms1 missile. Currently, three
of the four SSBNs are equipped to carry the M45, while
the fourth submarine (Terrible) became operational
with the Msa in late 2010.

The M45 entered service in 1997, has a range of more
than 5000 km and can carry up to six TN75 thermo-
nuclear warheads. The TN75 was proof tested during
France’sfinal nucleartestseriesat Mururoaini99s-1996.

The current version of the Ms1 is known as Ms1.1.
The production contract was awarded to EADS As-
trium SPACE Transportation in 2004 at a price of $3
billion (€3 billion)." Production of the Ms51.1 cost $821
million (€620 million) in 2011 and another $857 million
(€647 million) is budgeted for 2012.>

The Ms1.1 carries the same warhead (TN75) as the
M4s, but the Ms1.1 reportedly has “significantly greater
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Although not nuclear-armed themselves, Rubin-
class nuclear-powered attack submarines play an im-
portant part in the nuclear mission by providing pro-
tection to SSBNs deploying on patrol.>> The Rubin-class
will be replaced by the Barracuda-class starting in 2016.

Fissile materials

France is no longer thought to be producing fissile
materials for nuclear weapons. Large quantities pro-
duced during the Cold War are more than sufficient for
the current warhead level. Plutonium production at the
Marcoule facility ceased in 1992 with an estimated six
tons remaining. HEU production ended in 1996 with
an estimated 26 tons remaining, and the HEU produc-
tion plant at Pierrelatte has been dismantled.>

THE NUCLEAR WEAPONS COMPLEX

France’s nuclear weapons complex is managed by
the DAM (Direction des Applications Militaires), a de-
partment within the Nuclear Energy Commission (Le
Commissariat a L'énergie Atomique et aux Energies
Renouvelables, CEA). DAM is responsible for research,



Table 4: French Nuclear Weapons Complex

Name of Facility

Location (coordinates)

Role

Centre d'Etudes de Valduc
(CEA Valduc)

Burgundy
(47°34'37.02"N, 4°52'6.79"E)

Warhead production and
dismantlement. Hydrodynamic test
center added from 2014.

DAM-lle-de-France
(CEA Bruyeres-le-Chatel)

Ile-de-France
(48°35'40.53"N, 2°12'0.30"E)

Warhead design research and
computer simulation.

Centre d'Etudes de Ripault
(CEA Ripault)

Centre
(47°17'26.05"N, 0°40'13.66"E)

Research and production of non-
nuclear components, including high
explosives.

Centre d’Etudes Scientifiques
et Techniques d’Aquitaine

Aquitaine
(44°38'46.70"N, 0°47'42.20"W)

Design of equipment for nuclear
weapons, reentry vehicles, and

(CESTA)

coordinates the development of
nuclear warheads. The site is the
location of the Mejoule facility
designed to study the fusion process
of secondaries.

Centre d'Etudes de Vaujour-
Moronvilliers
(CEA Moronwvilliers)

Champagne-Ardenne
(49°14'5.32"N, 4°19'16.88"E)

Airix x-ray machine used to study
hydrodynamic behavior of pre-
fission implosion of primary. Airix
being moved to Valduc.

Centre d’études de Gramat
(CEA Gramat)

Midi-Pyrénées

(44°44'23.44"N, 1°44'3.05"E)

National center for studying
vulnerability of nuclear weapons
systems to nuclear effects.

design, manufacture, operational maintenance, and
dismantlement of nuclear warheads. Of CEA’s 15,000
employee, more than 4,700 are working for the DAM.
In 2010, the DAM received €1.7 billion of the €4.2 bil-
lion allocated to CEA.

Following the decision to end nuclear testing in
1996, France has reorganized its nuclear weapons cen-
ters. Today, DAM operates six sites (see Table 4).

Warhead design and simulation of nuclear warheads
take place at the DAM-Ile-de-France (Bruyéres-le-Cha-
tel) Centre approximately 30 kilometers south of Paris.
The centre houses Tera 100, a super computer that went
into operation in July 2010. The previous generation
super computer, Tera 10, is also located at the centre,
which employs about half of the people affiliated with
the military section (DAM) of the CEA.

The Valduc Center (Centre d’Etudes de Valduc, or
CEA Valduc) is responsible for nuclear warhead pro-
duction, maintenance, and dismantlement. It is locat-
ed approximately 30 kilometers northwest of Dijon and
is undergoing expansion to accommodate new facilities
resulting from the 2010 French-British defence treaty.
The AIRIX x-ray radiography facility is being moved to
Valduc from the Moronvilliers center to become opera-
tional in 2014. A second radiography facility will be add-
ed by 2019, and a third by 2022 to form the Epure facility.

The CESTA (Centre d’Etudes Scientifiques et Tech-
niques d’Aquitaine) near Le Barp is responsible for the
design of equipment for nuclear weapons, reentry, and
coordinates the development of nuclear warheads. The
site is also the location of the new Megajoule laser,
France’s equivalent of the US National Ignition Facil-
ity. Construction of Megajoule, which will study the
thermonuclear process in warhead secondaries, be-
gan in 2005 and will be completed in 2014. A smaller
Laser Integration Line (LIL) laser has been operating
at CESTA since 2002 to validate the Megajoule design.
The Megajoule reportedly costs €3 billion.>* CESTA was
established in 1965 and employs 970 people.

The Vaujour-Moronvilliers Centre 60 kilometers
east of Reims includes the Airix x-ray pulse machine
established in 2000 to study the pre-fission hydrody-
namic behavior of imploding high explosives in a nu-
clear warhead primary. The results are used to validate
warhead simulation computer codes. Airix will be dis-
mantled and re-established at Valduc in 2014.

The Gramat Centre (Centre d’études de Gramat) is
responsible for hardening nuclear weapons against ra-
diation. The centre was transferred to the CEA in 2010.

Combined, warhead simulation costs accounted for
approximately $831 million (€627 million) in 201 with
another $857 million (€647 million) budgeted for 2012.%
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NAVAL NUCLEAR PROPULSION

In addition to nuclear weapons production, France
spends considerable resources on building nuclear pro-
pulsion for naval vessels that carry the nuclear weapons.
France currently has 11 nuclear-powered naval vessels
in operation: four Triumphant-class ballistic missile
submarines, six Rubis-class attack submarines, and
one Charles de Gaulle-class aircraft carrier. Although
nuclear-powered attack

composition and cost of the nuclear forces, it is not a
very prominent debate. Moreover, the French govern-
ment has strongly opposed ideas for additional reduc-
tions in its nuclear forces—neither unilaterally nor as
part of a potential NATO decision to reduce its nuclear
forces in Europe. The condition in the NATO Lisbon
Summit declaration that the Defence and Deterrence
Posture Review would only examine the contribution
of nuclear forces assigned to NATO apparently was in-

ifezrfiﬁzarfhzﬁ " Sy THE FRENCH GOVERNMENT HAS STRONELY QPPOSED IDEAS FOR ADDITIONAL REDLTIONS I TS NUGLEAR FORGES—
an important role in the - NFITHFR N ATERALLY NOR AS PART O A POTENTIAL NATO DECYSION T0'REDUCE [T NUCLEAR FORCES IN'EUROPE

nuclear posture by pro-
tecting SSBNs on patrol.
Construction of a replacement for the Rubin-class is
underway, known as the Barracuda-class, at a price of
more than €8.6 billion with the first unit expected in
2017.%4

Construction of nuclear-powered vessels happens at
the naval shipyard in Cherbourg on the English Chan-
nel. Development and testing of the nuclear reactors
takes place at CEA Cadarache center north of Toulon.
Production of the reactors happens near Nantes at the
naval propulsion factory of DCNS (Direction des Con-
structions Navales), the manager of the naval shipyard
at Cherbourg. Refueling of the nuclear-powered vessels
takes place at the naval shipyard in Toulon. The fuel-
life of French naval reactor cores is probably 6-8 years.

POLITIGAL ECONOMY, INTERNATIONAL LAW; AND PUBLI
DISCOURSE

Assessing the total cost of French nuclear forces is
difficult. There is no detailed official public budget and
reports vary depending on sources and cost categories
counted. But two sources in 2011 reach comparable es-
timates. A study by Global Zero set the number at ap-
proximately $6 billion (€4.1 billion) in 201, of which
some $4.7 billion (€3.2 billion) were so-called core costs
from researching, developing, procuring, testing, oper-
ating, maintaining, and upgrading the nuclear arsenal
(weapons and their delivery vehicles) and its key nucle-
ar command-control-communications and early warn-
ing infrastructure.> In comparison, a report from the
French Parliament’s defence committee sets the appro-
priated “deterrence” cost at $4.6 billion (€3.5 billion).>

The government announced in November 2011 that
the deficit would have to be cut by 20 percent in 2012
with half of the savings coming from spending cuts.”
Yet the defence committee report indicated that the
nuclear weapons budget will only see a 1.3 percent de-
crease in appropriations, from $4.6 billion (€3.5 billion)
in 2011 to $4.5 billion (€3.4 billion) in 2012.2®

Although there is some debate in France over the
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cluded in the text at the insistence of the French gov-
ernment.? Although the French government will insist
that its recent reduction of the land-based air-delivered
nuclear force is consistent with France’s obligations un-
der article VI of the nuclear Non-Proliferation Treaty
to pursue nuclear reductions, its rejection of additional
reductions and its ongoing modernization if its nuclear
forces might be seen as being out of sync with those
obligations.

Given this situation, and that the budgetary pressure
on the defence budget is likely to continue in the fore-
seeable future, one option for additional reductions in
France’s nuclear forces might be to consider retiring the
ASMPA nuclear cruise missile. The United Kingdom
has already made such a transition by retiring its air-
delivered nuclear weapons, and for France to terminate
its land-based nuclear capability would not only save
money but also free the bomber squadrons from the
additional burden of maintaining nuclear proficiency
and instead focus on their conventional mission.

Pressure is building for Russia and the United States
to reduce their non-strategic nuclear forces in Europe,
and although the French government calls its air-de-
livered weapons strategic, the short range ASMPA is
of course just as tactical as a Russian AS-4 cruise mis-
sile on a Tu-22M3 Backfire bomber or an American B61
bomb on an F-16 fighter-bomber. A French decision to
retire the ASMPA would place France on the forefront
of the nuclear agenda in Europe and increase the pres-
sure on Russia and the United States to reduce their
short-range nuclear weapon systems.
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ver since the 1998 nuclear tests, and indeed even

well prior to that, India has been in the process of
“modernizing” its nuclear arsenal, and more generally
its military capabilities. The main focus of moderniza-
tion in terms of its nuclear arsenal has been on increas-
ing the diversity, range and sophistication of ways of
delivering weapons. There has also been a wide ranging
research effort that the government has sought to keep
unconstrained.' Though we do not explore the subject
here in any detail, over the last decade, there has been
a growing ballistic missile defence program that seeks
to deploy a multi-layered system to intercept incoming
attacks.

Much of the information in this chapter is based
on independent estimates. There is little information
available from India’s government on most nuclear
weapon matters except at the most general level. The
one exception is in the case of ballistic missiles, where
every (successful) test launch is much lauded as a mark
of the country’s prowess in destructive ability, with
statements extolling the multiple characteristics of the
missile, such as its accuracy, range, and the payload it
can carry.

STATUS OF INDIA'S NUCLEAR FORCES

India’s nuclear weapons programme first became
public knowledge in 1974 when it conducted a nucle-
ar weapon test at the Pokharan site, not far from the
border with Pakistan. It followed this test 24 years
later in May 1998 with five nuclear explosions again
at Pokharan, albeit with planned attempts in the early
1980s and 1995 to conduct nuclear tests.> Much of what
is known about the designs of the nuclear weapons in
Indi