Where We Are
Headed

W

ith most of the world’s advanced economies in slow
growth, Western support for major defense spending
uncertain,69 and a major emerging Asian power increasingly at military odds with its neighbors and the United States, it
is tempting to view our times as rhyming with a decade of similar
woes—the disorderly 1930s.70 Might we again be drifting toward
69. See Pew Research Center, “Public Uncertain, Divided Over America’s Place
in the World,” U.S. Politics and Policy, May 5, 2016, available at http://www.
people-press.org/2016/05/05/public-uncertain-divided-over-americas-place-inthe-world/ and Bruce Stokes, Richard Wike, and Jacob Poushter,“Europeans
Wary of Hard Power,” Global Attitudes and Trends, June 2016, available at
http://www.pewglobal.org/2016/06/13/europeans-wary-of-hard-power/.
70. See, e.g., Matthew Continetti, “A World in Crisis: What the Thirties Tell
Us about Today,” Weekly Standard, January 3, 2011, available at http://www.
weeklystandard.com/articles/world-crisis_524865.html;
“Briefing—Lessons
of the 1930s: There Could Be Trouble Ahead,” The Economist, December 10,
2011, pp. 76-78; Joe Weisenthal, “Tim Geithner Warns: The U.S. at Risk of a
1930s Repeat,” Business Insider, September 12, 2010, available at http://www.
businessinsider.com/geithner-the-us-is-at-risk-of-a-repeat-of-the-1930s-2010-9;
Thomas Walkom, “Eurozone Crisis Signals a Repeat of the 1930s Crisis,”
Star (Toronto), May 13, 2014, available at http://www.thestar.com/news/
canada/2012/05/15/walkom_eurozone_crisis_signals_a_repeat_of_the_1930s.
html; and Roger Cohen, “Yes, It Could Happen Again,” Atlantic, July 29, 2014,
available at http://www.theatlantic.com/magazine/archive/2014/08/yes-it-couldhappen-again/373465/. There are, of course, other views. See, e.g., Kishore
Mahbubani and Lawerence Summers, “The Fusion of Civilizations: The Case
for Global Optimism,” Foreign Affairs, June 12, 2016, available at https://www.
foreignaffairs.com/articles/2016-04-18/fusion-civilizations.
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some new form of mortal national combat? Or, will our future more
likely ape the near-half-century that defined the Cold War—a period
in which tensions between competing states ebbed and flowed but
peace mostly prevailed by dint of nuclear mutual fear and loathing?
The short answer is, nobody knows. This much, however, is clear:
The strategic military competitions of the next two decades will be
unlike any the world has yet seen. Assuming U.S., Chinese, Russian, Israeli, Indian, French, British, Pakistani, and North Korean
strategic forces continue to be modernized and America and Russia
freeze or further reduce their strategic nuclear deployments, the next
arms race will be run by a much larger number of contestants with
highly destructive strategic capabilities far more closely matched
and capable of being quickly enlarged than in any other previous
period in history.

Looking Back: The Past Half-Century of Nuclear
Competition
To grasp the dimensions of this brave new world, one need only
compare how capable states were of striking their adversaries suddenly a half-century ago, with what damage they might inflict
today. In 1962, Washington and Moscow engaged in the most
significant of Cold War nuclear confrontations over the Soviet
deployment of nuclear-capable missiles in Cuba. At the time, the
United States had over 24,000 operationally deployed nuclear
weapons. Russia had nearly 2,500. The other nuclear powers—
the UK and France—had an aggregate of no more than 50 (with
France possessing few, if any, deployed nuclear weapons).71 The
71. See Natural Resources Defense Council, “Table of Global Nuclear Weapons
Stockpiles, 1945-2002.”
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difference in nuclear weapons deployment numbers between the
top and bottom nuclear powers—a figure equal to at least three
orders of magnitude—was massive. America, moreover, was
clearly dominant.
Today, the United States has less than 2,000 deployed strategic and
tactical nuclear warheads and Russia roughly 3,500.72 India, Paki72. As of early 2018, the official number of deployed strategic warheads as
counted under the New START Treaty (which count heavy bombers as one
warhead) places the number of U.S. warheads at 1,350 and Russia at 1,444.
See U.S. Department of State, “New START Treaty Aggregate Numbers of
Strategic Offensive Arms,” February 2018, available at https://www.state.
gov/t/avc/newstart/278775.htm. Other sources count more than one warhead
per bomber. An average of their estimates places the number of U.S. deployed
strategic warheads at 1,740, plus 150 tactical warheads deployed in Europe for
a total of 1,890 deployed warheads. The average estimate of Russian deployed
strategic warheads is 1,950. Russia is also estimated to have around 2,000
tactical warheads that the Russian government says are in central storage, which
brings the total of Russian warheads to 4,300. The figures for each country do
not include warheads considered to be nondeployed or awaiting dismantlement.
See Hans M. Kristensen and Robert S. Norris, “United States Nuclear Forces,
2017” Bulletin of the Atomic Scientists 73, no. 1, January/February 2017, pp. 4857, available at http://www.tandfonline.com/doi/full/10.1080/00963402.2016.1
264213; Hans M. Kristensen, “Tac Nuke Numbers Confirmed?” FAS Strategic
Security Blog, Federation of American Scientists, December 7, 2010, available at
http://fas.org/blogs/security/2010/12/tacnukes/; Hans M. Kristensen and Robert
S. Norris, “Russian Nuclear Forces, 2017” Bulletin of the Atomic Scientists 73,
no. 2, March/ April 2017, pp. 115-126, available at http://www.tandfonline.
com/doi/pdf/10.1080/00963402.2017.1290375; Hans M. Kristensen, “Status of
World Nuclear Forces,” Federation of American Scientists, updated May 26,
2016, available at https://fas.org/issues/nuclear-weapons/status-world-nuclearforces/; and Shannon Kile and Hans Kristensen, “Trends in World Nuclear
Forces, 2016,” Stockholm International Peace Research Institute, June 2016,
available at https://www.sipri.org/sites/default/files/FS%201606%20WNF_
Embargo_Final%20A.pdf. President Trump has signaled a willingness to
continue reducing America’s nuclear weapons stockpile, saying about nuclear
weapons buildups “If they stop, we’ll stop,” and frankly I’d like to get rid of
a lot of them. And if they want to do that, we’ll go along with them. We won’t
lead the way; we’ll go along with them.” See, David Martosko, “‘We’ll stop in
two minutes!’ Trump says America won’t build more nuclear weapons – IF other
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stan, the UK, France, and Israel have between 100 and 400 each;
China anywhere from 190 to 900, and North Korea as many as 60.73
Thus, the difference in the numbers of nuclear deployments between
the top and bottom nuclear powers has fallen roughly two full orders
of magnitude and is projected to decline even further (see Figure 2).

nations make commitments first,” Daily Mail, February 12, 2018, available at
http://www.dailymail.co.uk/news/article-5382619/Trump-U-S-match-countriesnuke-reductions.html.
73. The UK has 120 deployed warheads and France has 280 deployed warheads.
India, Pakistan, Israel and China do not distinguish between deployed and stored
warheads. See “Nuclear Weapons: Who Has What at a Glance,” Arms Control
Association, updated March 2018, available at https://www.armscontrol.org/
factsheets/Nuclearweaponswhohaswhat; Kristensen, “Status of World Nuclear
Forces”; Hans M. Kristensen and Robert S. Norris, “Global nuclear weapons
inventories, 1945-2013”; and Shannon N. Kile and Hans M. Kristensen, “Trends in
World Nuclear Forces, 2017,” SIPRI Fact Sheet, July 2017, available at https://www.
sipri.org/sites/default/files/2017-06/fs_1707_wnf.pdf. For the UK, also see “Country
Profile: United Kingdom,” Nuclear Threat Initiative, updated October 2016, available
at http://www.nti.org/country-profiles/united-kingdom/. For Pakistan, also see Hans
M. Kristensen and Robert S. Norris, “Pakistani Nuclear Forces, 2016,” Bulletin of the
Atomic Scientists, October 31, 2016, available at https://www.tandfonline.com/doi/ab
s/10.1080/00963402.2016.1241520. For Israel, also see Warner D. Farr, “The Third
Temple’s Holy of Holies: Israel’s Nuclear Weapons,” Counterproliferation Paper No.
2, USAF Counterproliferation Center, Maxwell Air Force Base, AL, September 1999,
available at http://www.au.af.mil/au/awc/awcgate/cpc-pubs/farr.htm. For China,
also see Hans M. Kristensen and Robert S. Norris, “Chinese Nuclear Forces, 2016,”
Bulletin of the Atomic Scientists 72, no. 6, October 31, 2016, available at https://www.
tandfonline.com/doi/abs/10.1080/00963402.2016.1241520. Also see Associated
Press, “North Korea Believed to have Up to 60 Nuclear Weapons,” October 18, 2018,
available at https://www.nbcnews.com/news/north-korea/north-korea-believed-have60-nuclear-weapons-south-korea-says-n915721.
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Figure 2: From U.S. Strategic Dominance to a Compressed
Nuclear Crowd.74
As tight as the nuclear deployments between the world’s nuclear-armed states has become, the potential for this nuclear balance to shift quickly and dramatically is far greater than it was
a half-century ago. In 1962, the United States, Russia, the UK,
and France had militarized nearly all of the nuclear weapons materials they produced. They held little or nothing back in reserve.
Nor could any of them militarize significant civilian stockpiles
of separated plutonium or highly-enriched uranium (HEU), as no
such stockpiles were then available.
Today, things are different. First, the United States and Russia alone
can redeploy thousands of reserve nuclear weapons and reconfigure stockpiled fissile materials into tens of thousands of additional
nuclear weapons. Second, officials in Japan have publicly allowed
they have the means to militarize nearly 11 metric tons of civilian
74. The information used to generate this graph was drawn from the sources
in notes 71-73. In the case of the United States, Russia, UK, and France, only
deployed warheads are shown. For all other countries, both deployed and stored
warheads are shown.
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plutonium (i.e., enough to make more than 2,000 first-generation
bombs)75 material domestically.76
75. The number of kilograms of weapons-grade plutonium required to make
a first-generation Nakagaski bomb is set in this book conservatively at four
kilograms—the number the U.S. Department of Energy (DoE) has used. See
“DPRK: Plutonium Program,” GlobalSecurity.org, available at http://www.
globalsecurity.org/wmd/world/dprk/nuke-plutonium.htm and “Nuclear Weapon
Design,” Federation of American Scientists, October 21, 1998, available at http://
fas.org/nuke/intro/nuke/design.htm. The actual figure needed to fuel any given
bomb may be more or less, depending on how advanced the weapons design is.
The Soviet Union, for example, tested a device in 1953 that used only 2 kilograms
of plutonium. That weapon produced a yield of 5.8 kilotons. It also tested a
weapon in 1953 that used only 0.8 kilograms of plutonium. It produced a yield of
1.6 kilotons. See Pavel Podvig, “Amounts of Fissile Materials in Early Soviet
Nuclear Devices,” International Panel on Fissile Materials Blog, October 1,
2012, available at http://fissilematerials.org/blog/2012/10/amounts_of_fissile_
materi.html and Thomas B. Cochran and Christopher E. Paine, “The Amount
of Plutonium and Highly-Enriched Uranium Needed for Pure Fission Nuclear
Weapons” working paper, Washington, DC, Natural Resources Defense Council,
April 13, 1998, available at http://www.nrdc.org/nuclear/fissionw/fissionweapons.
pdf. The amount of reactor-grade plutonium required to make a first-generation
Nagasaki bomb is set in this book at 5.2 kilograms, or 30 percent more than
the official DoE figure for weapons-grade plutonium. See Richard L. Garwin,
“Reactor-Grade Plutonium Can be Used to Make Powerful and Reliable Nuclear
Weapons: Separated Plutonium in the Fuel Cycle Must Be Protected as If It Were
Nuclear Weapons,” August 26, 1998, available at http://fas.org/rlg/980826-pu.
htm.
76. See Katsuhisa Furukawa, “Nuclear Option, Arms Control, and Extended
Deterrence: In Search of a New Framework for Japan’s Nuclear Policy,”
in Benjamin L. Self and Jeffrey W. Thompson eds., Japan’s Nuclear Option:
Security, Politics, and Policy in the 21st Century, Washington, DC: Stimson
Center, 2003, pp. 95-147, available at http://www.stimson.org/images/
uploads/research-pdfs/56Policy_Context.pdf; Frank Von Hippel, “Plutonium,
Proliferation and Radioactive-Waste Politics in East Asia,” in The Next Arms
Race, pp. 111-140, available at http://npolicy.org/books/Next_Arms_Race/Ch4_
vonHippel.pdf; Takuya Suzuki, “Nuclear Leverage: Long an Advocate of Nuclear
Energy, Nakasone Now Says Japan Should Go Solar,” Asahi Shimbun, July 7,
2011, available at http://ajw.asahi.com/article/0311disaster/analysis_opinion/
AJ201107214814; Douglas Birch and R. Jeffrey Smith, “Plutonium Fever
Blossoms in Japan,” Center for Public Integrity, May 19, 2014, in which Japan’s
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India, meanwhile, has many hundreds of bombs’ worth of separated reactor-grade plutonium on tap, is planning to expand
its capacity to produce more of this material significantly over
the next 3 to 10 years, and has claimed to have tested a nuclear
device using this reactor-grade material.77 Third, China has produced tons of nuclear material that it might yet militarize and is
considering building a civilian plutonium reprocessing plant that
could produce over 1,500 bombs’ worth of plutonium annually.78
former defense minister in 2012, Satoshi Morimoto, is quoted saying that the
country’s nuclear power reactors have “very great defensive deterrent functions,”
available at http://www.publicintegrity.org/2014/03/12/14394/plutonium-feverblossoms-Japan; and a radio interview of former Japanese Prime Minister Naoto
Kan noted that having plutonium on hand to have an option to make bombs
was one of the reasons why Japan under Nakasone originally backed nuclear
power. See “Ex-Japanese PM on How Fukushima Meltdown was Worse Than
Chernobyl and Why He Now Opposes Nuclear Power,” Democracy Now, March
11, 2014, available at http://www.democracynow.org/2014/3/11/ex_japanese_
pm_on_how_fukushima.
77. See International Panel on Fissile Materials, Plutonium Separation in Nuclear
Power Programs: Status, Problems, and Prospects of Civilian Reprocessing
Around the World, July 2015, p. 58 ff, available at http://fissilematerials.
org/library/2015/07/plutonium_separation_in_nuclea.html; Zia Mian, A.H.
Nayyar, R. Rajaraman, and M.V. Ramana, “Fissile Materials in South Asia and
the Implications of the U.S.-India Nuclear Deal,” in Henry D. Sokolski, ed.,
Pakistan’s Nuclear Future: Worries Beyond War, 192-195, available at http://
npolicy.org/books/Pakistans_Nuclear_Worries/Ch6_Mian-Nayyar-RajaramanRamana.pdf; and Zahir Kazmi, “Normalizing the Non-proliferation Regime,”
Survival 57, no. 1, Feb/March 2015; Victor Gilinsky and Henry Sokolski,
“Don’t Give Saudi Arabia an Easy Path to Nukes,” Foreign Policy, March 1,
2018, available at http://foreignpolicy.com/2018/03/01/dont-give-saudi-arabiaan-easy-path-to-nukes/; and Mansoor Ahmed, “Addressing South Asia’s Fissile
Material Conundrum,” Off Ramps Initiative, The Stimson Center, February
20, 2018, available at https://www.stimson.org/content/addressing-south-asiasfissile-material-conundrum.
78. See World New Association, “China’s Nuclear Fuel Cycle,” update December
6, 2016, available at http://www.world-nuclear.org/information-library/countryprofiles/countries-a-f/china-nuclear-fuel-cycle.aspx and International Panel on
Fissile Materials, Global Fissile Material Report 2015, p. 31, available at http://
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Pakistan, Iran, Israel, South Korea, and North Korea also either
make or are planning to produce such nuclear fuels (see Figure 3):

Figure 3. National Stockpiles of Separated Plutonium.79
As for enriched uranium, the United States and Russia each still
easily have more than 10,000 crude bombs’ worth of surplus weapons-grade uranium on hand (see Figure 4).

fissilematerials.org/library/gfmr15.pdf.
79. See International Panel on Fissile Materials (IPFM), Global Fissile Materials
Report 2015, p. 25.
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Figure 4. National Stockpiles of Highly-Enriched Uranium.80
The amount China may have deployed in weapons is unclear but
a conservative estimate of the HEU it has produced is 16 metric
tons—i.e., enough to make roughly 800 first-generation implosion
weapons.81 India, meanwhile, has enough highly-enriched uranium
80. Ibid, p. 12.
81. A 10-to 20-kiloton yield nuclear weapon would roughly require between 1220 kilograms of weapons-grade uranium. If the Chinese should choose to use
the advanced nuclear weapons designs that they clearly have on hand, the fissile
requirements could drop to between 4 to 5 kilograms of weapons-grade uranium
per 10-to 20-kiloton yield device. It also should be noted that plutonium can be
used with highly enriched uranium in a manner that would significantly reduce
the amount of HEU required. Thus, the amount of weapons-grade uranium
required for a given critical mass can be reduced by roughly 50 percent simply
by using two kilograms of plutonium in the core. On these points and China’s
estimated HEU holdings, see Cochran and Paine, “The Amount of Plutonium and
Highly-Enriched Uranium;” Harold A. Feiveson, Alexander Glaser, Zia Mian
and Frank N. von Hippel, Unmaking the Bomb: A Fissile Material Approach to
Nuclear Disarmament and Nonproliferation, Cambridge, MA: MIT Press, 2014,
pp. 38-39 and 54-56; Gregory S. Jones, “An Iran Nuclear Deal That Spreads
Nuclear Weapons,” August 10, 2015, available at http://nebula.wsimg.com/de
41a0d1cf9f9c51df7637d3b8df3d05?AccessKeyId=40C80D0B51471CD869
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stockpiled to make several hundred additional crude nuclear implosion weapons, as do France and the UK (again, see Figure 4). As for
the future, both Japan and China plan on expanding their uranium
enrichment capacity significantly. South Korea would like to enrich
uranium as well as North Korea expands its plutonium and highly
enriched uranium stockpiles. As will be discussed, all of these
efforts are likely to be in excess of anything called for commercially.
This, then, brings us to the next qualitative strategic metric of
interest, long-range missile delivery systems. In 1962, only the
United States and the Soviet Union had missiles capable of delivering a first-generation nuclear weapon. Today, 24 states do.82
To be sure, many of these states only have theater-range systems.
But most of these states are in hotspots like the Middle East,
where missiles of such range are more than sufficient to strike
several neighbors.83 Meanwhile, the rest of the world’s nuclear-capable missile states can target this same region with either
intercontinental or medium-range systems.
As for the total number of nuclear-armed states, this figure has
increased as well. A half-century ago, only the United States,
Russia, the UK, and France had nuclear arms, and an overwhelming

75&disposition=0&alloworigin=1; and
H.C. Paxton, “Los Alamos Critical
Mass Data,” Los Alamos Scientific Laboratory Report, LA-3067-MS, December
1975, 51, available at http://www.iaea.org/inis/collection/NCLCollectionStore/_
Public/07/244/7244852.pdf.
82. See Arms Control Association, “Worldwide Ballistic Missile Inventories,”
updated December 2017, available at http://www.armscontrol.org/factsheets/
missiles; Nuclear Threat Initiative, “Country Profiles,” available at http://www.nti.
org/country-profiles/; and Missilethreat.com, “Missiles of the World,” accessed
August 13, 2014, available at http://missilethreat.com/missiles-of-the-world/.
83. See Stein, “A Gordian Knot: Missiles in the Gulf,” Arms Control Wonk (blog),
April 30, 2014, available at http://guests.armscontrolwonk.com/archive/4372/agordian-knot-missiles-in-the-gulf.
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number of these weapons were in the hands of the United States
(see Figure 5):

Figure 5. Four Nuclear Weapons States in 1962.
Now, there are nine nuclear-armed states. Two—the UK and
France—are within NATO and, to a limited extent, coordinate
their nuclear weapons efforts.84 North Korea, meanwhile, is a
state that the major powers hope will give up its nuclear arms in
negotiations. In this world, U.S. officials view not just Britain
and France, but India, Pakistan, and Israel, as either U.S. allies
or strategic partners (see Figure 6):

84. See, Matthew Harries, “Britain and France As Nuclear Partners,” Survival,
February-March 2012, available at http://www.iiss.org/en/publications/survival/
sections/2012-23ab/survival--global-politics-and-strategy-february-march2012-7116/54-1-02-harries-9500.
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Figure 6. How the U.S. Views the World Today.
This world, however, may not last. Certainly, Tehran may yet militarize its nuclear holdings, and Turkey, Saudi Arabia, Egypt, Algeria,
South Korea, and Japan must now all be viewed as nuclear weapons
aspirants. Also, unlike France, China, Russia, and the UK, these
post-Cold War nuclear-weapons aspirants may not announce their
acquisition of their first nuclear weapon by testing it. Instead, they
are likely to develop “peaceful” nuclear energy programs, as Iran,
India, Iraq, and North Korea did, and then move toward nuclear
weapons only when they conclude it is useful to do so.
Whether or not “safety” and nuclear stability in this new world
will be “the sturdy child of [mutual] terror” (Winston Churchill’s
description of Cold War stability),85 remains to be seen. Certainly,
85. See Winston Churchill, “Never Despair” (text of speech before the House of
Commons, London, March 1, 1955), available at http://www.winstonchurchill.
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the stool of nuclear deterrence will have many more strategic legs
that could give way in many more surprising ways than were possible a half century ago (see Figure 7 below):

Figure 7. Possible Proliferated Future.

What May Go Wrong?
As already noted, a fashionable rejoinder to such broodings is to
insist that all of these states will be mutually deterred. Any intelligent state, it is argued, should know that using nuclear weapons
is militarily self-defeating and that these weapons’ only legitimate
org/resources/speeches/1946-1963-elder-statesman/102-never-despair.
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mission is to deter military threats. According to this view, fretting
about nuclear use and proliferation is mistaken or overwrought.86
But is it? Can states deter military threats with nuclear weapons if
their actual use is universally viewed as being self-defeating? Which
nuclear-armed states, if any, actually believe they are militarily useless? As noted earlier, the Russians and Pakistanis clearly do not.
Just the opposite: They have gone out of their way to develop lowyield theater nuclear weapons and say they may use them to deter
and possibly defeat opposing advanced conventional forces. As for
the United States, France, and the UK, all have studiously refused
to renounce first use. Israel, meanwhile, insists that while it will
not be first to introduce nuclear weapons in the Middle East, it will
not be second. This leaves North Korea—a wild card—and India
and China, whose declared no first use policies are either unclear or
under reconsideration.87

86. See, e.g., Mueller, Atomic Obsession, pp. 129-42; Idem, Overblown: How
Politicians and the Terrorism Industry Inflate National Security Threats and Why
We Believe Them, New York: Free Press, 2006; and Kidd, “Nuclear Proliferation
Risk - Is It Vastly Overrated?”
87. See, e.g., notes 62 and 63; Anil A. Anthale, “Why Modi Wants to Change
India’s Nuclear Policy,” Rediff News, May 13, 2014, available at http://www.
rediff.com/news/column/ls-election-why-modi-wants-to-change-indias-nuclearpolicy/20140513.htm; P.R. Chari, “India’s Nuclear Doctrine: Stirrings of
Change,” Carnegie Endowment for International Peace, June 4, 2014, available
at http://carnegieendowment.org/2014/06/04/india-s-nuclear-doctrine-stirringsof-change/hcks; Liping Xia, “China’s Nuclear Doctrine: Debates and Evolution,”
Regional Voices on the Challenges of Nuclear Deterrence Stability in Southern
Asia, Washington, DC: Carnegie Endowment, June 30, 2016; Fiona S. Cunningham
and M. Taylor Fravel, “Assuring Assured Retaliation: China’s Nuclear Posture
and US-China Strategic Stability,” International Security, Fall 2015, pp. 7-50;
and Hwang Sung-Hee, “N. Korea Leader Orders Nuclear Arsenal on Standby,”
Yahoo News, March 4, 2016, available at https://www.yahoo.com/news/n-korealeader-orders-nuclear-arsenal-standby-kcna-223744330.html?ref=gs.
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But aren’t the days of highly destructive wars—nuclear or nonnuclear—behind us? Certainly, with the events surrounding 9/11, this
view gained support from a number of U.S. and allied military analysts and pundits.88 Reflecting this outlook, the United States and
its European allies have turned several Cold War nuclear “survival”
bunkers into private real estate offerings or historical tourist sites.89
The problem is that at least two states have not. U.S. intelligence
agencies have determined that Russia invested over $6 billion to
88. This debate, however, is ongoing. C.f., Graham Allison, “Just How Likely
Is Another World War?” The Atlantic, July 30, 2014, available at http://www.
theatlantic.com/international/archive/2014/07/just-how-likely-is-anotherworld-war/375320/; Robert Taber, The War of the Flea, Washington, DC:
Brassey’s Inc., 2002; George and Meredith Friedman, The Future of War,
New York: Crown Publishers, 1996; John Mueller, Retreat from Doomsday:
The Obsolescence of Major War, New York: Basic Books, 1989, available at
http://politicalscience.osu.edu/faculty/jmueller//doom.pdf; Evan Lard, War in
International Society, New Haven: Yale University Press, 1987; Yuval Noah
Harari, “Why It’s No Longer Possible for Any Country to Win a War,” Time,
June 23, 2017, available at http://time.com/4826856/russia-trump-north-koreachina-war/; and Thomas J. Wright, All Measures Short of War: The Contest for
the Twenty-First Century and the Future of American Power, New Haven, CT:
Yale University Press, 2017.
89. See Sharon Weinberg, “How To: Visit A Secret Nuclear Bunker,” Wired,
June 11, 2008, available at http://www.wired.com/dangerroom/2008/06/how-tovisit-a/; 20th Century Castles LLC, which sells decommissioned U.S. missile
bases including bases for Atlas, Titan, and Nike missiles, available at http://
www.missilebases.com/properties; GCI Datacentres, which uses NATO bunkers
to secure and host computer servers, available at http://gcichannelsolutions.
com/products/data-centres/support-services.html; and Siegfried Wittenburg, “A
Warm Grave in a Cold War: East German Nuclear Bunker Opens to Tourists,”
Spiegel Online International, August 26, 2011, available at http://www.spiegel.
de/international/germany/a-warm-grave-in-a-cold-war-east-german-nuclearbunker-opens-to-tourists-a-782755.html. Burlington Bunker in Corsham,
Wiltshire, UK, was formally a Cold War NATO nuclear bunker and is now a
tourist sight, available at http://www.burlingtonbunker.co.uk/ and guided tours
of a missile launch facility and silo are offered by the National Park Service
at the Minuteman Missile National Historic Site in South Dakota, available at
www.nps.gov/mimi/index.htm.
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expand a 400 square mile underground nuclear complex at Yamantau a full decade after the Berlin Wall fell. This complex is burrowed
deep enough to withstand a nuclear attack, and is large enough and
provisioned sufficiently to house 60,000 people for months. U.S.
intelligence officials believe it is one of a system of as many as 200
Russian nuclear bunkers (see Figure 8 below):90

Figure 8. Russian Underground Nuclear Complex at
Yamantau.91
China’s nuclear passive-defense is no less impressive. In 2009,
China’s strategic missile command, the 2nd Artillery Corp,
revealed that it had completed 3,000 miles of dispersed, deep,
90. See “Yamantau,” GlobalSecurity.org, available at http://www.globalsecurity.
org/wmd/world/russia/yamantau.htm; “What’s Going on in the Yamantau
Mountain Complex?” Viewzone, available at http://www.viewzone.com/yamantau.
html; Bill Gertz, “Russia Building New Underground Nuclear Command Posts,”
Washington Free Beacon, August 15, 2016, available at http://freebeacon.com/
national-security/russia-building-new-underground-nuclear-command-posts/;
Bill Gertz, “Russia Sharply Expanding Nuclear Arsenal, Upgrading Underground
Facilities,” The Washington Free Beacon, available at http://freebeacon.
com/national-security/russia-sharply-expanding-nuclear-arsenal-upgradingunderground-facilities/; and note 55.
91. Ibid.
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underground tunnels for the deployment of its nuclear-capable cruise and ballistic missile forces. China spent enormous
sums to build this system and is still expanding the complex,
which is known as the Underground Great Wall. The system is
said to be designed and provisioned to house thousands of military staff during a nuclear exchange (see Figure 9 below):92

Figure 9. China’s Underground Great Wall.93
North Korea also has gone to extensive lengths to protect its strategic assets. Almost all of its nuclear and long-range military systems have underground tunneled bases or host areas. South Korean
92. See James R. Holmes, “China’s Underground Great Wall,” The Diplomat,
August 20, 2011, available at http://www.the-diplomat.com/flashpointsblog/2011/08/20/chinas-underground-great-wall/; Bret Stephens, “How Many
Nukes Does China Have?” Wall Street Journal, October 24, 2011, available at
http://online.wsj.com/article/SB10001424052970204346104576639502894496
030.html; and William Wan, “Georgetown Students Shed Light on China’s Tunnel
System for Nuclear Weapons,” Washington Post, November 29, 2011, available
at
http://www.washingtonpost.com/world/national-security/georgetownstudents-shed-light-on-chinas-tunnel-system-for-nuclear-weapons/2011/11/16/
gIQA6AmKAO_story.html.
93. See Wan, “Georgetown Students Shed Light on China’s Tunnel System for
Nuclear Weapons.”
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intelligence estimates that North Korea has an excess of 10,000
underground facilities to protect its key military and civilian assets.94

Going Ballistic
All of this suggests that several nuclear-armed states still believe
they may have to endure or engage in nuclear exchanges. Fortifying
this suspicion is the increasing capacity states have to deliver both
nuclear and nonnuclear payloads quickly against one another. Back
in 1962, only the United States and Russia had nuclear-capable
missile systems—i.e., cruise or ballistic missile systems capable of
delivering a first-generation nuclear warhead (i.e., one that weighed
500 kilograms or more) 300 kilometers or farther.95 Now, no fewer
than 24 countries have perfected or acquired such systems, and ten
can launch a satellite into orbit—i.e., have mastered all that’s needed
to deploy an intercontinental ballistic missile (ICBM). In addition,
the United States, China, Iran, South Korea, Israel, and key NATO
states are all working on precision conventional missiles capable
of knocking out large military bases and major naval surface combatants that only a few decades ago were difficult or impossible to

94. See Barbara Demick, “Thousands of North Korean Tunnels Hide Arms
Secrets,” Los Angeles Times, November 15, 2003, available at http://community.
seattletimes.nwsource.com/archive/?date=20031115&slug=koreacaves140.
95. This definition of nuclear-capable missiles here is drawn directly from the
Missile Technology Control Regime (MTCR). See Missile Technology Control
Regime (MTCR) Annex Handbook (2010), pp. 1-3, available at http://www.mtcr.
info/english/MTCR_Annex_Handbook_ENG.pdf. Regarding intermediate and
intercontinental missiles, see Sergio Pecanha and Keith Collins, “Only 5 Nations
Can Hit Any Place on Earth With a Missile. For Now,” The New York Times,
February 7, 2018, available at https://www.nytimes.com/interactive/2018/02/07/
world/asia/north-korea-missile-proliferation-range-intercontinental-iranpakistan-india.html.
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destroy without using nuclear weapons.96 More nuclear-capable
missile states are likely to emerge (see Figure 10 on the next page):

Figure 10. Nuclear-Capable Missile Countries Today.97
The strategic uncertainties these missile trends can generate are difficult to exaggerate. First, the proliferation of long-range missiles
allows many more countries to play in any given regional dispute.
One way to measure a state’s diplomatic potential to influence
others militarily is simply to map out the range arcs of its deployed
missiles. Today, increasingly, these arcs and the diplomatic-political “power” shadows they cast overlap. Consider Iran. Its missiles
now target Israel, Egypt, the UAE, Russia, Pakistan, France, Saudi
Arabia, China, and the UK.

96. See, e.g., Ian Easton and Mark Stokes, “China and the Emerging Strategic
Competition in Aerospace Power,” in The Next Arms Race, pp. 141-175,
available at http://npolicy.org/books/Next_Arms_Race/Ch5_Stokes-Easton.pdf
and Thomas Shugart, “Has China Been Practicing Preemptive Missile Strikes
Against U.S. Bases?” War on the Rocks, February 6, 2017, available at https://
warontherocks.com/2017/02/has-china-been-practicing-preemptive-missilestrikes-against-u-s-bases/#.
97. See note 82.
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This is a very different world than that of a half-century ago. In
1962, when alliance loyalties within the Communist and Free World
Blocs were at their height, only Russia and America had missiles
aimed at each other. Now, there is no Communist Bloc, what
remains of the Free World alliance system (e.g., NATO; Australia,
New Zealand, United States Security Treaty [ANZUS], etc.) is relatively weak, and nuclear-capable missiles in hotspots like the Persian Gulf could be fired from any number of states—both near and
far. For nuclear-armed states, this situation places a premium on
protecting their nuclear weapons-related systems against surprise
attack.98 It also raises first-order questions about nuclear escalation,
which brings us to the second reason more missiles in more hands is
a major worry: These missiles also can act as conventional catalysts
for nuclear wars.
Increasingly, with precision guidance and advanced munitions technologies, it is possible to destroy targets that once required nuclear
weapons—e.g., large air strips and air fields, command centers,
naval ports, and even large, moving surface ships—with a handful
of precise, conventionally-armed missiles instead. This has raised
the prospect of states being able to knock out a significant portion
of an opponent’s key military forces without having to use nuclear
weapons.99
98. On the vulnerability of U.S. strategic command and control systems and its
land base ballistic missile force, see, e.g., Bill Gertz, “Stratcom: China Continuing
to Weaponize Space with Latest Anti-Satellite Missile Shot,” Washington Free
Beacon, August 13, 2014, available at http://freebeacon.com/national-security/
stratcom-china-continuing-to-weaponize-space-with-latest-anti-satellitemissile-shot/ and Bruce Sugden, “China’s Conventional Strikes against the U.S.
Homeland,” Center for International Maritime Security, accessed August 18,
2014, available at http://cimsec.org/china-conventional-strike-us/11829.
99. An example of the spread of increasingly accurate missiles spreading to
dangerous regions is the cooperation between North Korea and Syria in the Syrian
maneuverable re-entry vehicle Scud D project in 2008. See United Nations
Security Council, Final report of the Panel of Experts submitted pursuant to
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The good news is that this should make the initial use of nuclear
weapons less likely. The bad news is that with enough precision
guidance capabilities, a state might be tempted to initiate combat in
the expectation of winning without ever having to go nuclear and
end up miscalculating badly.

War Scenarios
A real-world case, much discussed by Pakistani security analysts,
is the mid-term prospect of an Indian conventional missile decapitation of Pakistani nuclear strategic command and control centers.
The Indians, in this scenario, would use precise, offensive, longrange missiles to knock these centers out. Then, New Delhi could
deter any remaining Pakistani retaliatory nuclear strike with India’s
much larger nuclear forces and with Indian nonnuclear missile
defenses. Finally, India could prevail against Pakistani armor and
artillery, with superior Indian military conventional forces.
To hedge against this prospect, Pakistan has ramped up its nuclear arms production and is deploying its nuclear weapons in ways
designed to complicate Indian efforts to knock them out (e.g., delegation of launch authority under certain circumstances, forward
deployment, dispersal, mobility, etc.). All of these methods only
increase the prospects for nuclear use and have goaded India to
develop new nuclear options of its own.
resolution 2345 (2017), S/2018/171, March 5, 2018, Paragraph 125, available
at https://www.un.org/sc/suborg/en/sanctions/1718/panel_experts/reports and
Henry Sokolski and Zachary Keck, “Kim Jong Un is Going Ballistic in More
Ways Than One,” The Wall Street Journal, July 30, 2017, available at. https://
www.wsj.com/articles/kim-jong-un-is-going-ballistic-in-more-ways-thanone-1501446238. There are, of course, limits to how far one can substitute
conventional for nuclear munitions. See Steven Lukasik, “To What Extent Can
Precision Conventional Technologies Substitute for Nuclear Weapons?” in The
Next Arms Race, 387-412, available at http://npolicy.org/books/Next_Arms_
Race/Ch12_Lukasik.pdf.
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Beyond this, advanced conventional weapons might ignite a nuclear
conflict directly. Again, consider India and Pakistan. After being
hit by so many Pakistani-backed terrorist attacks, the Indian government has developed a conventional counterstrategy known as
“Cold Start.” Under this approach, India would respond to Pakistan-backed terrorist attacks by quickly seizing a limited amount of
Pakistani territory, with quick alert, forward deployed Indian forces
(i.e., that could launch from what Indian military planners call a cold
start). The idea here would be to threaten to take a limited amount
of territory that Pakistan holds dear, but not enough to prompt Pakistan to attack India with its nuclear weapons.
Unfortunately, India’s discussion of a Cold Start plan has had nearly
the reverse effect. Shortly after New Delhi broached this strategy,
Pakistani military officials announced their intent to use tactical
nuclear weapons against any invading Indian force and deployed
new, short-range nuclear-capable tactical missiles along the Pakistani-Indian border precisely for this purpose. India has responded
by deploying tactical missiles of its own. It is unclear just how serious either India or Pakistan are about carrying out these war plans
but this uncertainty is itself a worry.100
100. See Zachary Keck, “India, ‘Cold Start’ and Pakistani Tactical Nukes,”
The Diplomat, May 8, 2013, available at http://thediplomat.com/2013/05/
india-cold-start-and-pakistani-tactical-nukes/; Ajai Shukla, “Army’s ‘Cold Start’
Doctrine Gets Teeth,” Business Standard, July 22, 2011, available at http://www.
business-standard.com/article/economy-policy/army-s-cold-start-doctrine-getsteeth-111072200071_1.html; Muhammad Aslam Khan Niazi, “India Toying with
Dangerous Cold Start War Doctrine,” Eurasia Review, October 29, 2011, available
at http://www.eurasiareview.com/29102011-india-toying-with-dangerous-coldstart-war-doctrine-analysis/; Ali Ahmed, “India and Pakistan: Azm-e-Nau as
a Response to the Cold Start,” Institute of Pace and Conflict Studies, July 28,
2013, available at http://www.ipcs.org/article/india/india-and-pakistan-azm-enau-as-a-response-to-4056.html; Muhammad Azam Khan, “India’s Cold Start
Is Too Hot;” Mike Mazza, “Pakistan’s Strategic Myopia: Its Decision to Field
Tactical Nuclear Weapons Will Only Make the Subcontinent More Unstable,”
Wall Street Journal, April 2011, available at http://online.wsj.com/article/SB10
001424052748704099704576288763180683774.html?mod=googlenews_wsj;
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Of course, relying on nuclear weapons to counter conventional
threats is not unique to Pakistan. Moscow, faced with advanced
Chinese and NATO conventional forces, has also chosen for now
to emphasize its theater nuclear weapons. For Russia, employing these weapons is far less stressful economically than quickly
trying to field a complete advanced conventional force. China, in
response, may be toying with deploying additional tactical nuclear
systems of its own.101
“Pakistan Army to Preempt India’s ‘Cold Start Doctrine,’ Express Tribune, June
16, 2013, available at http://tribune.com.pk/story/564136/pakistan-army-topreempt-indias-cold-start-doctrine/; Dinakar Peri, “Nirbhay Will Be Backbone
of ‘Cold Start,’ Say Experts,” The Hindu, October 24, 2014, available at http://
www.thehindu.com/news/national/nirbhay-will-be-backbone-of-coldstart-sayexperts/article6529087.ece; Zahid Giskori, “LoC Skirmishes: Lawmaker Raises
the Spectre of Nuclear War,” The Express Tribune, October 23, 2014, available
at
http://tribune.com.pk/story/779830/loc-skirmishes-lawmaker-raises-thespectre-of-nuclear-war/; and Henry Sokolski, “Civil Nuclear Cooperation with
Pakistan: Prospects and Consequences,” testimony given December 8, 2015,
before the House Committee on Foreign Affairs’ Subcommittee on Terrorism,
Nonproliferation, and Trade, available at http://www.npolicy.org/article.
php?aid=1301&rtid=8.
101. See, e.g., Jacob W. Kipp, “Asian Drivers of Russian Nuclear Force
Posture,” in The Next Arms Race, pp. 45-82, available at http://npolicy.org/
books/Next_Arms_Race/Ch2_Kipp.pdf; Mark B. Schneider, “The Nuclear
Forces and Doctrine of the Russian Federation and the People’s Republic of
China,” testimony given October 12, 2011, before the House Armed Services
Subcommittee on Strategic Forces, available at http://www.worldaffairscouncils.
org/2011/images/insert/Majority%20Statement%20and%20Testimony.
pdf; Nikolai N. Sokov, “Why Russia Calls a Limited Nuclear Strike ‘Deescalation,’” Bulletin of the Atomic Scientists, March 13, 2014, available at
http://thebulletin.org/why-russia-calls-limited-nuclear-strike-de-escalation;
Graham Ong-Webb, “Power Posturing: China’s Tactical Nuclear Stance Comes
of Age,” Jane’s Intelligence Review, September 2010, pp. 47-55, available at
http://www.academia.edu/412039/Power_Posturing_Chinas_Tactical_Nuclear_
Stance_Comes_of_Age_September_2010_; Nicolas Giacometti, “Could
China’s Nuclear Strategy Evolve?” The Diplomat, October 16, 2014, available
at http://thediplomat.com/2014/10/could-chinas-nuclear-strategy-evolve/; and
Jonathan Ray, Red China’s “Capitalist Bomb”: Inside the Chinese Neutron
Bomb Program, China Strategic Perspectives, no. 8, Washington, DC: National
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China and the Nuclear Rivalries Ahead
All of these trends are challenging. They also suggest what the
next strategic arms competition might look like. First, if the United
States and Russia maintain or reduce their current level of nuclear
weapons deployments, it is possible that at least one other nuclear
weapons state may be tempted to close the gap. Of course, in the
short and even mid-term, Pakistan, Israel, and India could not hope
to catch up. For these states, getting ahead of the two superpowers
would take great effort and at least one to three decades of continuous, flat-out military nuclear production. It is quite clear, moreover,
that none of these states have set out to meet or beat the United
States or Russia as a national goal.
China, however, is a different matter. It clearly sees the United States
as a key military competitor in the Western Pacific and in Northeast
Asia. China also has had border disputes with India and historically
has been at odds with Russia. It is not surprising, then, that China
has actively been modernizing its nuclear-capable missiles to target
key U.S. and Indian military air and sea bases with advanced conventional missiles, and is developing even more advanced missiles
to threaten U.S. carrier task forces on the open seas. In support of
such operations, China is also modernizing its military space assets,
which include military communications, command, surveillance, and
imagery satellites and emerging antisatellite capabilities.102
Defense University Press, 2015, available at inss.ndu.edu/Portals/68/Documents/
stratperspective/china/ChinaPerspectives-8.pdf. In the 2018 Nuclear Posture
Review, the United States seems to be following the same theory about the
possible utility of low-yield nuclear weapons. See, Office of the Secretary of
Defense, Nuclear Posture Review, U.S. Department of Defense, February 2018,
available at https://media.defense.gov/2018/Feb/02/2001872886/-1/-1/1/2018NUCLEAR-POSTURE-REVIEW-FINAL-REPORT.PDF.
102. See Eduardo Munoz ,“Germany to press China on arms control, foreign
minister tells newspaper,” Reuters, November 6, 2018, available at https://
uk.reuters.com/article/uk-usa-nuclear-germany-china/germany-to-press-china-
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Then there is China’s nuclear arsenal. For nearly 30 years, most
respected Western security analysts have estimated the number of
deployed Chinese nuclear warheads to be between 190 and 300.103
Yet, by any account, China has produced enough weapons-usable
plutonium and uranium to make up to four times this number of
weapons. Why, then, have Chinese nuclear deployments been
judged to be so low?
First, China has experienced first-hand what might happen if its
nuclear weapons fell into the wrong hands. During the Cultural Revolution, one of its nuclear weapons laboratories test fired
a nuclear-armed medium-range missile over heavily populated
regions of China and exploded the device. Not long after, Mao
ordered a major consolidation of China’s nuclear warheads and
had them placed under much tighter centralized control. Arguably, the fewer nuclear warheads China has, the easier it is for its
officials to maintain control over them.104
on-arms-control-foreign-minister-tells-newspaper-idUKKCN1NC02K; Patrick
Tucker, “China’s Moon Missions Could Threaten U.S. Satellites: Pentagon,”
Defense One, October 16, 2018, available at https://www.defenseone.com/
technology/2018/10/chinas-moon-missions-could-threaten-us-satellitespentagon/152084/; Brian Chow, “Avoiding Space War Needs a New Approach,”
Defense News, September 16, 2015, available at http://www.defensenews.
com/story/defense/commentary/2015/09/16/avoiding-space-war-needs-newapproach/32523905/; Ian Easton, China’s Evolving Reconnaissance-Strike
Capabilities, Arlington, VA: Project 2049, February 2014, available at http://
www.project2049.net/documents/Chinas_Evolving_Reconnaissance_Strike_
Capabilities_Easton.pdf; Mark A. Stokes and Ian Easton, Evolving Aerospace
Trends in the Asia-Pacific Region, Arlington, VA: Project 2049, May 27, 2010,
available at https://project2049.net/documents/aerospace_trends_asia_pacific_
region_stokes_easton.pdf..
103. Cf. Kristensen and Norris, “Chinese Nuclear Forces, 2013” and Gertz, “The
Warhead Gap.”
104. See Mark Stokes, “Securing Nuclear Arsenals: A Chinese Case Study,”
in Henry Sokolski, ed., Nuclear Weapons Security Crises: What Does History
Teach? Carlisle, PA: Strategic Studies Institute, 2013, pp. 65-85, available at
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Second, and possibly related, is China’s declared nuclear weapons
strategy. In its official military white papers since 2006 and in other
forums, Chinese officials insist that Beijing would never be first to
use nuclear weapons and would never use them against any nonnuclear weapons state. China also supports a doctrine that calls for
a nuclear retaliatory response that is no more than what is “minimally” required for its defense. Most Western Chinese security experts
have interpreted these statements to mean Beijing is interested in
holding only a handful of opponents’ cities at risk. This, in turn, has
encouraged Western officials to settle uncertainties regarding Chinese nuclear warhead numbers toward the low end.105
What China’s actual nuclear use policies might be, though, is open
to debate. As one analyst quipped, with America’s first use of nuclear weapons against Japan in 1945, it is literally impossible for any
country other than the United States to be first in using these weapons. More important, Chinese officials have emphasized that Taiwan
is not an independent state and that under certain circumstances,
it may be necessary for China to use nuclear weapons against this
island “province.” Also, there are the not-so-veiled nuclear threats
that senior Chinese generals have made against the United States
if it should use conventional weapons against China in response
to a Chinese attack against Taiwan (including the observation that

http://npolicy.org/books/Security_Crises/Ch3_Stokes.pdf.
105. On China’s no first use policies, see China’s 2008 White Paper, “China’s
National Defense in 2008,” available at http://www.fas.org/programs/ssp/
nukes/2008DefenseWhitePaper_Jan2009.pdf; also see analysis of this paper by
Hans M. Kristensen, “China Defense White Paper Describes Nuclear Escalation,”
FAS Strategic Security Blog, January 23, 2009, available at http://fas.org/blogs/
security/2009/01/chinapaper/; and M. Taylor Ravel and Evan S. Medeiros,
“China’s Search for Assured Retaliation: The Evolution of Chinese Nuclear
Strategy and Force Structure,” International Security 32, no. 2, Fall 2010, pp.
48-87, available at http://belfercenter.ksg.harvard.edu/files/Chinas_Search_for_
Assured_Retaliation.pdf.

Where We Are Headed

71

the United States would not be willing to risk Los Angeles to save
Taipei).106
Finally, as China deploys more land-mobile and submarinebased nuclear missile systems, there will be increased technical
and bureaucratic pressures to delegate more launch authority to
each of China’s military services. China’s ballistic missile submarines already have complete nuclear systems under the command of their respective submarine captains. As China deploys
ever more advanced road-mobile nuclear missiles, their commanders may want to have similar authority. Historically, in the United
States and Russia, such delegation of launch authority came with
increased nuclear weapons requirements.107
The second cause for conservatism in assessing China’s arsenal is
the extent to which estimates of the number of Chinese warheads
have been tied to the observed number of Chinese nuclear weapons
missile launchers. So far, the number of these launchers that have
been seen has been relatively low. Moreover, few, if any, missile reloads are assumed for each of these missile launchers, and
it is presumed that only a handful of China’s missiles have multiple warheads. The number of battlefield nuclear weapons, such as
nuclear artillery, are also presumed to be low or nonexistent.

106. See Danny Gittings, “General Zhu Goes Ballistic,” Wall Street
Journal, July 18, 2005, available at http://online.wsj.com/news/articles/
SB112165176626988025 and Mark Schneider, “The Nuclear Doctrine and
Forces of the People’s Republic of China,” Comparative Strategy 28, no. 3,
Spring 2009, pp. 244-270. Also see an earlier version, dated 2007, available at
http://www.nipp.org/wp-content/uploads/2014/12/China-nuclear-final-pub.pdf.
107. See note 144 and Mark Stokes, “China’s Future Nuclear Force Infrastructure:
A Notional Breakout Scenario,” draft paper prepared for the Nonproliferation
Policy Education Center East Asian Alternative Nuclear Weapons Futures
Conference, Honolulu, Hawaii, February 21, 2014, available at http://npolicy.
org/article_file/Stokes_-_CHINA_NUCLEAR_EXPANSION_SCENARIO.pdf.
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All of this may be right, but there are reasons to wonder. The
Chinese, after all, claim that they have built 3,000 miles of tunnels
to hide China’s nuclear-capable missile forces and related warheads
and that China continues to build such tunnels. Employing missile reloads for mobile missile systems has been standard practice
for Russia and the United States. It would be odd if it was not also
a Chinese practice, particularly given China’s growing number of
land-mobile solid-fueled rocket and cruise missile systems. With
China’s recent development of the DF-41, a massive, mobile, nuclear-armed ICBM, and its deployment of multiple independently targetable re-entry vehicles (MIRVs) on its silo-based DF-5s, U.S.
authorities believe China is deploying a new generation of MIRVed
missiles.108 Also, as already noted, several experts believe China
may be considering battlefield artillery for the delivery of tactical
nuclear shells.
Precisely how large is China’s nuclear arsenal, then? The answer
is unclear. The Chinese say they are increasing the size of their
nuclear weapons arsenal “appropriately.”109 They have not yet said
by how much. General Viktor Yesin, the former chief of Russia’s
strategic rocket forces, in 2012 told U.S. security experts that China
108. See Office of the Secretary of Defense, Annual Report to Congress: Military
and Security Developments Involving the People’s Republic of China 2015,
Washington, DC: U.S. Department of Defense, 2015, available at http://www.
defense.gov/pubs/2015_China_Military_Power_Report.pdf; David E. Sanger
and William J. Broad, “China Making Some Missiles More Powerful,” The New
York Times, May 16, 2015, available at http://www.nytimes.com/2015/05/17/
world/asia/china-making-some-missiles-more-powerful.html?_r=0; Tong Zhao
and David Logan, “What if China Develops MIRVs?” Bulletin of the Atomic
Scientists, March 24, 2015, available at http://thebulletin.org/what-if-chinadevelops-mirvs8133; and Bill Gertz, “China Adds Warheads to Older DF-5s,” The
Washington Times, February 10, 2016, available at http://www.washingtontimes.
com/news/2016/feb/10/inside-the-ring-china-adds-warhead-to-older-df-5s/.
109. See South China Morning Post, “China ‘Increasing Number of Missile
Warheads,’” August 4, 2014, available at http://www.scmp.com/news/china/
article/1566294/china-increasing-number-missile-warheads.
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may have more than 900 deployed nuclear weapons and another
900 nuclear weapons stored in reserve.110 This estimate, which is
roughly seven times greater than most analysts believe Beijing possesses, would give China roughly as many warheads as the United
States currently has deployed.111
Putting aside how accurate this Russian projection might be, the
first problem it and other larger estimates present is how sound
long-term U.S. and Russian strategic plans might be. It hardly is
in Washington’s or Moscow’s interest to let Beijing believe it could
threaten Taiwanese, Japanese, American, Indian, or Russian targets
conventionally because China’s nuclear forces were so large Beijing could assume they would deter any of these states from ever
responding militarily (see Figure 11):

110. See U.S.-China Economic and Security Review Commission, 2012 Report
to Congress, Washington, DC: GPO, November 2012, pp. 170-214, available
at http://origin.www.uscc.gov/sites/default/files/annual_reports/2012-Reportto-Congress.pdf; Gertz, “The Warhead Gap;” and “Nuclear Weapons: China’s
Nuclear Forces,” GlobalSecurity.org, July 7, 2014, available at http://www.
globalsecurity.org/wmd/world/china/nuke.htm.
111. A sharp critic of recent estimates that China might have as many as 3,000
nuclear weapons, though, was hardly reassuring in emphasizing that China could
only “theoretically” have as many as 1,660 nuclear weapons. For more on this
controversy, see Hans Kristensen, “No, China Does Not Have 3,000 Nuclear
Weapons,” FAS Strategic Security Blog, December 3, 2011, available at http://
fas.org/blogs/security/2011/12/chinanukes/.
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Figure 11. The Next Decade: Nuclear Weapons Uncertainties.112
Yet another question that a much larger Chinese nuclear strategic force would raise is how it might impact future U.S.Russian strategic arms negotiations. As China has increased its
deployments of highly precise, nuclear-capable missile systems,
Moscow has chaffed at the missile limits that the Intermediate-Range
Nuclear Forces Treaty (INF Treaty) imposes on it fielding similar
systems. Since the conclusion of New START in 2011, Moscow
has balked at making any further cuts unless China is included in the
112. The numbers used to generate this chart came from the sources listed in
endnotes 71-73, plus Robert Burns, “US weighing steep nuclear arms cuts,”
Associated Press, February 14, 2012, available at http://www.boston.com/news/
nation/washington/articles/2012/02/14/ap_newsbreak_us_weighing_steep_
nuclear_arms_cuts/; and Kristensen, “No, China Does Not Have 3,000 Nuclear
Weapons.”
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negotiations. Shortly after several U.S. security analysts and members of Congress spotlighted Russian moves to break out of the INF
Treaty,113 the State Department announced that Russia had, in fact,
violated the treaty.114 American hawks, meanwhile, have warned
against the United States making further nuclear cuts lest other
states, like China, quickly ramp up their force levels to meet or
exceed ours. Yet, President Trump has voiced a desire to do so.115
All of this suggests the imperative for Washington and Moscow to
factor China into their arms control and strategic modernization
calculations. The question is how.

Other Interested Parties
Unfortunately, getting a sound answer to this question is not possible without first considering the security concerns of states other
than the United States, Russia, and China. Japan, for one, is an
interested party. It already has roughly 2,000 weapons’ worth of
113. See Bill Gertz, “McKeon: State Department Ignores Major Russian Treaty
Violation: Intermediate-range Nuclear Forces Treaty Breached,” Washington
Free Beacon, July 15, 2014, available at http://freebeacon.com/nationalsecurity/mckeon-state-department-ignores-major-russian-treaty-violation/ and
Jim Thomas, “Statement before the House Armed Services Subcommittee on
Strategic Forces on the Future of the INF Treaty,” July 17, 2014, available
at
http://www.csbaonline.org/wp-content/uploads/2014/07/Thomas-INFtestimony1.pdf.
114. See Michael R. Gordon, “U.S. Says Russia Tested Cruise Missile,
Violating Treaty,” The New York Times, July 28, 2014, available at http://www.
nytimes.com/2014/07/29/world/europe/us-says-russia-tested-cruise-missile-inviolation-of-treaty.html.
115. See William James, “Trump says wants nuclear arsenals cut ‘very substantially,’” Reuters, January 15, 2017, available at http://www.reuters.com/article/
us-usa-trump-russia-arms-idUSKBN14Z0XS and Guy Faulconbridge and William James, “Trump’s offer to Russia: an end to sanctions for nuclear arms cut London Times,” Reuters, January 16, 2017, available at http://www.reuters.com/
article/us-usa-trump-russia-arms-deal-idUSKBN14Z0YE.
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separated plutonium on its soil. This plutonium was supposed to
fuel Japan’s light water and fast reactors, a fleet which, before the
accident at Fukushima, consisted of 54 reactors. After the accident,
Japan shut down all of these plants, decided to reduce its reliance
on nuclear power as much as possible, and is projected in the midterm to bring no more than one-third of its light water reactor fleet
back online.116 Meanwhile, Japan’s fast reactor program has been
effectively frozen since the 1990s due to a series of accidents, and
its only demonstration fast reactor was shut down in 2017. Japan
would like to cooperate with the United States, and France to develop such reactors, but it is unlikely to operate any for decades.117
A related and immediate operational question is whether or not Japan
will bring a $20-billion-plus commercial nuclear spent-fuel reprocessing plant capable of producing roughly 1,500 bombs’ worth of
plutonium a year at Rokkasho online sometime in the spring of 2021.
This plutonium recycling effort has been controversial. The original
decision to proceed with it was made under Prime Minister Nakasone
and can be tied to Japanese considerations of developing a plutonium
nuclear weapons option. Although this plant is not necessary for the
management of Japan’s spent fuel, the forward costs of operating it
could run as high as $100 billion. It is expected to produce eight tons
of weapons-usable plutonium annually—enough to produce nearly

116. See Mari Saito, Aaron Sheldrick and Kentaro Hamada, “Japan may only be
able to restart one-third of its nuclear reactors,” Reuters, April 2, 2014, available
at http://www.reuters.com/article/2014/04/02/us-japan-nuclear-restarts-insightidUSBREA3020020140402. In private interviews with several leading Japanese
nuclear experts, the range of restarts given is somewhat higher—between 15-25
light water reactors. As of March 2018, only five reactors were operating in Japan.
117. Fast reactor cooperation with France and the United States, though, is not a
sure thing. See Kazunari Hanawa and Shirori Goso, “Japan’s Nuclear Recycling
Policy Runs Aground,” Nikkei Asian Review, December 19, 2018, available
at
https://asia.nikkei.com/Economy/Japan-s-nuclear-recycling-policy-runsaground.
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as many first-generation nuclear weapons as is currently contained
in America’s entire deployed nuclear force (see Figure 12):118

Figure 12.

Japanese Plutonium Stocks and Projected
Production.119

In light of the questionable technical and economic benefits of
operating Rokkasho, it would be difficult for Tokyo to justify proceeding with this plant’s operation unless it wanted to develop an
118. On these points, see von Hippel, “Plutonium, Proliferation and RadioactiveWaste Politics;” Henry Sokolski, “The Post-Fukushima Arms Race?” Foreign
Policy Online, July 29, 2011, available at http://www.foreignpolicy.com/
articles/2011/07/29/the_post_fukushima_arms_race; and Mari Yamaguchi,
“Japan delays nuclear fuel reprocessing plant,” Associated Press, November 16,
2015, available at http://www.canadianmanufacturing.com/technology/japandelays-nuclear-fuel-reprocessing-plant-157735/.
119. See Frank von Hippel, “Options for Disposal of Separated Plutonium,”
presentation at the Foreign Correspondent’s Club of Japan, April 19,
2018,
available
at
http://npolicy.org/Articles/FvH%2C%20FCCJ%20
19April2018rev11.pdf.
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option to build a large nuclear weapons arsenal.120 Given Japan
currently retains nearly 11 tons of mostly reactor-grade plutonium
on its soil, enough to make roughly 2,000 first-generation nuclear
warheads, there is no immediate need to bring Rokkasho online to
assure a military nuclear option.
However, Japan says it is committed to eliminating this surplus
plutonium stockpile and in 2014 agreed to surrender roughly 800
kilograms of weapons-grade plutonium and uranium to the United
States in pursuance of this stated goal.121 In this context, keeping
Rokkasho on the ready could be seen as a kind of national security
insurance policy. Some leading Japanese figures clearly see it in
this light122 and technically, there is little question that the plutonium
120. By the Japanese Atomic Energy Commission’s own calculations made
after the Fukushima accident, starting Rokkasho would only make sense over the
next 20 to 30 years if more than 15 percent of Japan’s electricity was produced
by nuclear power reactors—i.e., 20 or more power reactors would have to be
operating. As of the writing of this volume Japan had only five reactors online
and it is unclear if the 15 percent criteria will ever be met. On this point, see note
109 and slides 24-30 from the presentation of former Japanese Atomic Energy
Commission Vice Chairman, Tatsujiro Suzuki, “Nuclear Energy and Nuclear
Fuel Cycle Policy Options, after the Fukushima Accident,” presentation at the
Nonproliferation Policy Education Center East Asian Alternative Energy Futures
Conference, Honolulu, Hawaii, February 26, 2014, available at http://npolicy.org/
article_file/Suzuki-Japan-energy-nuclear-policy.pdf.
121. See “Civilian HEU: Japan,” Nuclear Threat Initiative, April 23, 2014,
available at http://www.nti.org/analysis/articles/civilian-heu-japan/ and “Japan to
Send Weapons Grade Plutonium Back to U.S. this Weekend, Greenpeace Says,”
Reuters, March 18, 2016, available at http://www.reuters.com/article/us-japannuclear-plutonium-idUSKCN0WK0VI.
122. See note 76; Peter Symonds, “Is Japan Developing a Nuclear Weapons
Program?” Global Research, May 7, 2013, available from http://www.
globalresearch.ca/is-japan-developing-a-nuclear-weapons-program/5334227;
Robert Windrem, “Japan Has Nuclear ‘Bomb in the Basement,’ and China Isn’t
Happy,” NBC News, March 11, 2014, available from http://www.nbcnews.
com/storyline/fukushima-anniversary/japan-has-nuclear-bomb-basementchina-isnt-happy-n48976; and Hiroko Tabuchi, “Japan Pushes Plan to Stockpile
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could be used to make effective weapons.123 In this regard, even
Plutonium, Despite Proliferation Risks,” The New York Times, April 9, 2014,
available at http://www.nytimes.com/2014/04/10/world/asia/japan-pushes-planto-stockpile-plutonium-despite-proliferation-risks.html where a former senior
Japanese Trade Ministry official touts the deterrent value of having Rokkasho and
separated plutonium on the ready. Also see, Elizabeth Shim, “Japan’s Defense
Chief Stands by Past Statement on Nuclear Armament,” UPI, October 12, 2016,
available at http://www.upi.com/Top_News/World-News/2016/10/12/Japansdefense-chief-stands-by-past-statement-on-nuclear-armament/9541476297288/.
123. Reactor-grade plutonium’s tendency to spontaneously fission and to
produce more heat than weapons-grade plutonium that has higher plutonium
239 and plutonium 241 isotopic content makes reactor-grade plutonium less
than optimal for use in first-generation weapons designs of 1945. But as the
U.S. Department of Energy noted in 1997, even assuming one used the crudest
weapons design and fueled it with reactor-grade plutonium, yields “of the order
of one or a few kilotons” could be expected. See note 73 and Robert Selden,
“Reactor Plutonium and Nuclear Explosives,” a slide presentation made before
the Director General of the International Atomic Energy Agency in Vienna and
before the Atomic Industrial Forum in Washington DC 1976, available at http://
nuclearpolicy101.org/wp-content/uploads/PDF/Selden_Reactor-Plutonium_
slides.pdf; Bruce Goodwin, “Reactor Plutonium Utility in Nuclear Explosives,”
brief given before a meeting at the New Diplomacy Initiative, Tokyo, Japan,
November 6, 2015, available at http://www.npolicy.org/article_file/Goodwin_
Reactor-Plutonium-Utility.pdf; U.S. Department of Energy, Nonproliferation
and Arms Control Assessment of Weapons-Usable Fissile Material Storage and
Excess Plutonium Disposition Alternatives, DOE/NN-0007, January 1997, pp.
37-39, available at http://fissilematerials.org/library/doe97.pdf; and J. Carson
Mark, “Explosive Properties of Reactor-Grade Plutonium,” Science and Global
Security 4, no. 1, 1993, pp. 111-128, available at http://scienceandglobalsecurity.
org/archive/sgs04mark.pdf. More important, weapons engineers today can
readily compensate for these deficiencies. First, with highly precise missile
delivery systems, the need for high-yield warheads to destroy point targets is
dramatically reduced. As for destroying city centers, the difference between a 5
to 10 kiloton weapon and a 20 kiloton Nagasaki weapon is relatively small (this
is because only a portion of the explosive power of any nuclear weapon exploded
above a target impacts that target’s surface plane) and even much smaller yield
weapons would be quite destructive. Even at the very lowest range—at onekiloton—the radius of destruction would still be roughly one-third that of the
Hiroshima bomb. For a more detailed explanation of how increases in yield and
aiming accuracies translate into increases in lethality, see Henry Sokolski and
Greg Jones, “Two Modern Military Revolutions: Dramatic Increases in Explosive
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under a much less nationalistic, pro-nuclear government than the
one now in office, Japan’s Diet in the fall of 2012 felt compelled
to clarify in law that the purposes of the country’s atomic energy
program include supporting Japan’s “national security.”124 Many
nuclear observers outside of Japan saw this as a not-so-veiled reference to Japan’s ability to mobilize its “civilian” plutonium-fuel
cycle program.

Yields and Aiming Accuracies,” Nonproliferation Policy Education Center,
Arlington, VA, August 24, 2017, available at http://nuclearpolicy101.org/wpcontent/uploads/PDF/Two-Modern-Military-Revolutions.pdf. Second, weapons
designers can significantly mitigate most, if not all, of the heat and high neutron
emission downsides of reactor-grade plutonium by utilizing warhead designs that
the United States and Russia perfected and deployed over a half century ago—
e.g., hollow cores, levitated pits, two-point ellipsoid designs, composite highlyenriched uranium-plutonium cores etc.—and using the latest high-explosive, heat
management, and triggering technologies. These techniques would allow Japan to
acquire relatively efficient, reliable yields using reactor-grade plutonium. Finally,
more advanced designs that employ boosting with thermonuclear fuels, such as
tritium, would entirely eliminate the neutron emission weapons design problems
posed by reactor-grade plutonium. See Victor Gilinsky and Henry Sokolski, “The
Other Dangers from That North Korean Nuke Test,” The Wall Street Journal,
January 19, 2016, available at http://npolicy.org/article.php?aid=1304&rid=2;
David Albright and Serena Kelleher-Vergantini, “Update on North Korea’s
reactors, Enrichment Plant, and Possible Isotope Separation Facility,” Institute
for Science and International Security, February 1, 2016, available at http://
isis-online.org/isis-reports/detail/update-on-north-koreans-reactors-enrichmentplant-and-possible-isotope-sepa/; Thomas B. Cochran, “Technological Issues
Related to the Proliferation of Nuclear Weapons,” presentation, Strategic Weapons
Proliferation Teaching Seminar, San Diego, CA, August 23, 1998, available at
http://npolicy.org/article.php?aid=1310&tid=4; and Gregory Jones, “Heavy
Water Nuclear Power Reactors: A Source of Tritium for Potential South Korean
Boosted Fission Weapons,” Proliferation Matters, February 29, 2016, available at
http://nebula.wsimg.com/344f048726407b8951892db91c98a0b1?AccessKeyId=
40C80D0B51471CD86975&disposition=0&alloworigin=1.
124. See “Revisions to Japanese Atomic Law Cause Worry over Possible Weapons
Aim,” Global Security Newswire, June 22, 2012, available at http://www.nti.
org/gsn/article/revisions-japanese-atomic-law-spark-concern-about-possibleweapon-development/.
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Certainly, South Korean and Chinese officials and commentators
spotlighted this prospect with concern.125 Their apprehensions,
then, raise the question: What might happen if Japan ever decided
to open Rokkasho? How could this avoid stoking South Korean
ambitions to make their own nuclear fuels? What of China’s
long-term efforts to modernize its own nuclear weapons systems
and its “peaceful” scheme of building a copy of Rokkasho itself?
Would not starting up Rokkasho only catalyze these efforts? What
if Japan’s startup of Rokkasho came after some Chinese or North
Korean military provocation? Might this not trigger an additional
round of Chinese, North Korean, and South Korean military and
nuclear hedging actions?126
125. See, e.g., “Alarm Over Nuke Stockpiles,” The Star Online, October 25,
2015, available at http://www.thestar.com.my/News/Regional/2015/10/25/
Alarm-over-nuke-stockpiles-Japan-should-respond-to-concerns-of-theinternational-community/; Chinese Arms Control and Disarmament Association
and the China Institute of Nuclear Information and Economics, “Study
on Japan’s Nuclear Material,” September 2015, available at http://www.
cacda.org.cn/ueditor/php/upload/file/20151010/1444439848122903.pdf;
“S.
Korea Could End Up Sandwiched Among Nuclear Powers,” Chosun Ilbo,
November 14, 2012, available at http://english.chosun.com/site/data/html_
dir/2012/06/29/2012062901173.html; Austin Ramzy, “China Complains about
Plutonium in Japan,” Sinosphere (blog), The New York Times, June 10, 2014,
available at http://sinosphere.blogs.nytimes.com/2014/06/10/china-complainsabout-plutonium-in-japan/?_php=true&_type=blogs&_r=0;
Liu Chong,
“Japan’s Plutonium Problem,” Beijing Review, March 17, 2014, available at
http://www.bjreview.com.cn/world/txt/2014-03/17/content_607155.htm; and
Fredrick Dahl, “U.S. defends Japan against China’s plutonium criticism,”
Reuters, March 5, 2014, available at http://www.reuters.com/article/2014/03/05/
us-japan-plutonium-usa-idUSBREA2421A20140305?irpc=932&irpc=932.
126. See, e.g., Anna Fifield, “As North Korea Flexes its Muscles, Some in
South Want Nukes, too,” The Washington Post, March 20, 2016, available at
https://www.washingtonpost.com/world/asia_pacific/as-north-korea-flexes-itsmuscles-the-other-korea-looks-at-nukes-too/2016/03/20/e2b1bb22-eb88-11e5a9ce-681055c7a05f_story.html; “S.Koreans Must Discuss Acquiring Nuclear
Arms,” The Chosun Ilbo, January 28, 2016, available at http://english.chosun.
com/site/data/html_dir/2016/01/28/2016012801950.html; “‘Seoul Temporarily Drop Out NPT,’ says Chung Mong-joon,” The Dong-A Ilbo, February 15,
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Yet another “peaceful” East Asian nuclear activity that bears watching is the substantial plans both Japan and China have to enrich
uranium. Both countries justify these efforts as being necessary to
fuel their light water reactor fleets. There are several difficulties
with this argument. First, both countries already have access to foreign uranium enrichment services that are more than sufficient to
supply current demand. Second, any effort to become commercially
self-sufficient in enriching uranium in the name of “energy independence” is questionable for Japan and China given their lack of
economic, domestic sources of high-grade uranium ore.
Even assuming China could stop importing enrichment services,
as it now does from URENCO of Europe and Minatom/Tenex of
Russia, then, it still would want to import much of its uranium
ore from overseas. Of course, operating commercial enrichment
capacity could afford bargaining leverage to secure cheaper foreign
enrichment service contracts. But in China’s case (and Japan’s and
South Korea’s cases as well), such leverage can be had at enrichment
capacities far below those they have or want to acquire. Again, both
uranium ore and enrichment services are readily available globally
at reasonable prices and are projected to remain so. Uranium yellowcake spot prices are quite low. As for enrichment services, the
world’s current surplus of enrichment capacity is projected to persist
at least through 2035.127 In short, there is no lack of enrichment services internationally and, given China’s access to Russian and Euro2016, available at http://english.donga.com/Home/3/all/26/525363/1; and “U.S.
would Back a Rethink of Japan’s Plutonium Recycling Program: White House,”
The Japan Times, May 21, 2016, available at http://www.japantimes.co.jp/
news/2016/05/21/national/politics-diplomacy/u-s-back-rethink-japans-plutonium-recycling-program-white-house/#.V17f94SDGkr.
127. On these points, see Thomas Meade and Eileen Supko, “Enrichment excess
is here to stay,” Nuclear Engineering International, October 13, 2015, available
at http://www.neimagazine.com/features/featureenrichment-excess-is-here-tostay-4691321/.
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pean enrichers, there is little or no immediate economic imperative
for building more.
China, however, sees things differently. It currently has enough
capacity to fuel a dozen large reactors and is building more than
enough centrifuges to fuel 58 gigawatts of nuclear capacity, optimistically projected to be online by 2020.128 Some of this projected
capacity may be set aside for possible reactor exports beyond those
China is making to Pakistan. Yet, again, given the foreign enrichment services glut, none of this enrichment expansion makes much
economic sense. What is all too clear, however, is just how much
of a military option this enrichment capacity affords. By 2020,
China’s planned enrichment capacity could fuel all of its planned
civilian reactors and still produce additional material sufficient for
more than 1,500 nuclear weapons a year.129
128. It should be noted that China may encounter difficulties in achieving its
2020 reactor capacity goal. See Mycle Schneider, Antony Froggatt, et al., The
World Nuclear Industry Status Report 2014, Mycle Schneider Consulting, Paris,
London, and Washington, DC, July 2014, 105-110, available at http://www.
worldnuclearreport.org/IMG/pdf/201408msc-worldnuclearreport2014-lr-v3.
pdf; David Stanway, “China Says First Westinghouse Reactor Delayed until At
Least End-2015,” Reuters, July 18, 2014, available at http://www.reuters.com/
article/2014/07/18/china-nuclear-ap-idUKL4N0PT0T820140718?irpc=932; and
Stephen Chen, “As China’s Economy Matures, It Trades Speed for Build Quality
on Big Projects,” South China Morning Post, September 21, 2014, available at
http://www.scmp.com/news/china/article/1596995/chinas-economy-matures-ittrades-speed-build-quality-big-projects.
129. These estimates assume China would employ the advanced nuclear
weapons designs it has clearly mastered and that, as such, only 12 kilograms of
highly-enriched uranium would be needed per Chinese weapon. See note 81.
On China’s projected enrichment capability and plans, see Hui Zhang, Assessing
China’s Uranium Enrichment Capacity, Paper, Institute for Nuclear Materials
Management 57th Annual Meeting, July 24-28, 2016, Atlanta, Georgia, USA,
available at http://belfercenter.ksg.harvard.edu/publication/26984/assessing_
chinas_uranium_enrichment_capacity.html?breadcrumb=%2Fexperts%2F13%
2Fhui_zhang and World Nuclear Association, “Uranium Enrichment.” For 2020,
Zhang forecasts 13.5 million SWU per year.
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Japan’s enrichment plans differ only in scale. Like China, it too
lacks economic, domestic sources of high-grade uranium ore. As
for Tokyo’s current enrichment capacity, it can fuel about eight reactors a year. If Japan used all of this enrichment capacity for military
purposes, it could make roughly 4,500 kilograms of weapons-grade
uranium annually—enough to make at least 200 first-generation
nuclear weapons.130 Japan plans to upgrade its uranium enrichment
centrifuges. The question, in light of the global surplus of commercial uranium enrichment capacity, though, is why (see Figure 13):

Figure 13. Current and Projected East Asian Uranium
Enrichment Capacities.131
130. This set of uranium weapons estimates conservatively assumes Japan
would need 20 kilograms of highly-enriched uranium per weapon. It is possible,
however, that Japan might need as little as 12 or 13 kilograms per weapon. See
note 81. On Japan’s enrichment capability, see WISE Uranium Project, “World
Nuclear Fuel Facilities” and Frank Von Hippel, Civilian Nuclear Fuel Cycles
in Northeast Asia, paper presented the Panel on Peace and Security of North
East Asia, Nagasaki, Japan, November 20, 2016, available at http://npolicy.org/
article_file/Civilian%20Nuclear%20Fuel%20Cycles%20in%20NE%20Asia%20
28Oct2016%20%28rev.%202%29.pdf.
131. For the number of SWU to make 1 kg HEU or refuel 1-GWe reactor, see
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As noted, none of these Japanese nuclear fuel making activities
and plans sit well with China or South Korea. Seoul, in a not so
well-disguised security hedge, began to press Washington in 2009
for permission to separate “peaceful” plutonium from U.S.-origin
spent fuel and to enrich U.S.-origin uranium in Korea.
These requests coincided with several other South Korean securityrelated demands. The first came after North Korea’s sinking of
the Cheonan and the bombardment of Yeonpyeong Island. South
Korean parliamentarians asked the United States to redeploy U.S.
tactical nuclear weapons on Korean soil. Washington refused.132
Then, Seoul pushed Washington to extend the range of its nuclear-capable missiles from 300 kilometers to 800 and practically be
Richard L. Garwin, “HEU Done It,” Letter to the Editor of Foreign Affairs,
March/April 2005, in response to an article by Selig S. Harrison, “’Did North
Korea Cheat?” in Foreign Affairs, January/February 2005, available at http://
www.fas.org/rlg/030005HDI.pdf and “Separative Work Unit (SWU),” World
Nuclear Association Glossary, updated March 2014, available at http://www.
world-nuclear.org/Nuclear-Basics/Glossary/. For China and Japan figures see
notes 128 and 129. Reports from November 2014 indicate that North Korea
began operating a new enrichment facility capable of doubling its existing 8,000
SWU/year enrichment capacity, but production of weapons-grade material at the
new facility has not been confirmed. See David Albright and Robert Avagyan,
“Recent Doubling of Floor Space at North Korean Gas Centrifuge Plant,”
Institute for Science and International Security, August 8, 2013, available at
http://isis-online.org/isis-reports/detail/recent-doubling-of-floor-space-at-northkorean-gas-centrifuge-plant/10; and “North Korea puts new uranium enrichment
facility into operation – media,” Tass, November 5, 2014, available at http://itartass.com/en/world/758055.
132. See Julian Borger, “South Korea Considers Return of U.S. Tactical
Nuclear Weapons,” Guardian (Manchester), November 22, 2010, available
at
http://www.guardian.co.uk/world/2010/nov/22/south-korea-us-tacticalweapons-nuclear; David Dombey and Christian Oliver, “US Rules Out Nuclear
Redeployment in South Korea,” Financial Times, March 1, 2011, available
at
http://www.ft.com/intl/cms/s/0/e8a2d456-43b0-11e0-b117-00144feabdc0.
html#axzz4BZxYOR00; and Ser Myo-ja, “Bring Back U.S. Nukes, Says
Blue House Report,” Korea Joongang Daily, October 14, 2016, available at
http://koreajoongangdaily.joins.com/news/article/Article.aspx?aid=3024895.
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freed from range limits on its cruise missile and space satellite
launchers. Washington relented.133 As for South Korea’s nuclear
demands, Seoul is likely to continue to press its case.134
The question is what’s next? Will Japan start Rokkasho as planned in
2021? What commercial nuclear fuel making activities, if any, might
Washington allow South Korea and China to engage in?135 Will North
133. See Daniel Pinkston, “The New South Korean Missile Guidelines and Future
Prospects for Regional Stability,” In Pursuit of Peace (blog), International Crisis
Group, October 25, 2012, available at http://blog.crisisgroup.org/asia/2012/10/25/
the-new-south-korean-missile-guidelines-and-future-prospects-for-regionalstability/ and Jeffrey Lewis, “RoK Missile Rationale Roulette,” Arms Control
Wonk (blog), October 9, 2012, available at http://lewis.armscontrolwonk.com/
archive/5771/rok-missile-rationale-roulette.
134. After more than five years of negotiations, the U.S. and South Korea finally
agreed to a nuclear cooperative agreement in June 2015. This agreement initially
prevents South Korea from reprocessing or enriching U.S.-origin nuclear materials.
The agreement, however, also creates a consultative process that would allow
South Korea to change this. There is good reason to believe that South Korea will
continue to press its case for such a change. Most recently, President Moon Jae-in
pressed President Trump about Seoul’s desire to develop nuclear submarines that
would require enriched uranium fuel. On these points, see “Moon Gets US to Agree
in Principle to Let South Korea Build Nuclear Subs: Report,” Asia Unhedged,
September 20, 2017, available at http://www.atimes.com/article/moon-gets-usagree-principle-let-south-korea-build-nuclear-subs-report/amp/ and James E.
Platte, “Next Steps for U.S.-South Korea Civil Nuclear Cooperation,” Asia Pacific
Bulletin, July 1, 2015, available at http://www.eastwestcenter.org/system/tdf/
private/apb316_0.pdf?file=1&type=node&id=35218 and Soo Kim, Proliferation
Fallout from the Iran Deal: The South Korean Case Study, Washington, DC:
FDD Press, October 2015, available at http://www.defenddemocracy.org/content/
uploads/documents/Proliferation_Fallout_South_Korea.pdf.
135. See Frank Von Hippel and Fumihiko Yoshida, “A Little-Known Nuclear Race
Taking Place in East Asia Is Dangerous and Pointless,” Huffington Post, April 5,
2016, available at http://www.huffingtonpost.com/frank-von-hippel/nuclear-raceasia_b_9609116.html; Henry Sokolski, “Can East Asia Avoid a Nuclear Explosive
Materials Arms Race?” Bulletin of the Atomic Scientists, March 28, 2016, available at http://thebulletin.org/can-east-asia-avoid-nuclear-explosive-materialsarms-race9295; and Brad Sherman, Jeff Fortenberry, and Adam Schiff, “Letter to
President Obama Regarding the Production of Fissile Material in East Asia,” May
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Korea or China continue to engage in provocations that will increase
Japanese or South Korean demands for more strategic military independence from their American security alliance partner?
The two popular rejoinders to these questions are that there is no
reason to worry. Most experts insist that neither Japan nor South
Korea would ever acquire nuclear weapons. The reasons, they
argue, are simple. It would not only undermine the nuclear nonproliferation regime that they have sworn to uphold and strengthen,
it would risk their continued security ties with their most important
ally, the United States.
Perhaps, but when South Korea first doubted its American security
guarantees in the 1970s, it tried to get nuclear weapons.136 Those
doubts continue today as North Korea builds up its nuclear and
nonnuclear forces against the South.137 On May 29, 2014, South
Korea’s president noted that if North Korea tested another nuclear
weapon, it would make it difficult “to prevent a nuclear domino
from occurring in this area”—a clear warning not only to North
Korea, but the United States and China, that if they fail to prevent
Pyongyang from further perfecting its nuclear force, Japan and
South Korea might well acquire nuclear weapons of their own.138
19, 2016, available at http://npolicy.org/article.php?aid=1317&rtid=4.
136. For a complete historiography of South Korea’s nuclear weapons program,
see Alexander Lanoszka, “Seoul in Isolation: Explaining South Korean
Nuclear Behavior, 1968-1980,” in Protection States Trust?: Major Power
Patronage, Nuclear Behavior, and Alliance Dynamics (PhD. Dissertation,
Princeton University, 2010), available at http://www.alexlanoszka.com/
AlexanderLanoszkaROK.pdf.
137. See, e.g., Ted Galen Carpenter, “South Korea’s Growing Nuclear Flirtation,”
China-US Focus, April 24, 2013, available at http://www.chinausfocus.com/
peace-security/south-koreas-growing-nuclear-flirtation/.
138. See Gerald Baker and Alastair Gale, “South Korea President Warns on
Nuclear Domino Effect,” Wall Street Journal, May 29, 2014, available at http://
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After Pyongyang conducted its fourth nuclear test, on January 6,
2016, South Korean and Japanese politicians commented on the
legality and desirability of developing nuclear weapons options.139
They repeated these points when Pyongyang tested its fifth device
later in 2016.140
Yet another optimistic view argues that it may actually be in Washington’s interest to let Japan and South Korea go nuclear. Letting
them arm might actually tighten America’s relations with these key
allies while reducing what the United States would otherwise have
to spend on their protection. Implicit to this argument is the hope
neither Seoul nor Tokyo would feel compelled to acquire many
weapons—i.e., that like the UK, they would eagerly integrate their
modest nuclear forces with that of America’s larger force, share their
target lists with Washington, and that Washington would do likewise
with them (as Washington already has with London).141
online.wsj.com/articles/south-korea-president-park-geun-hye-warns-on-nucleardomino-effect-1401377403.
139. See Anna Fifield, “As North Korea Flexes its Muscles, Some in South
Want Nukes, Too,” The Washington Post, March 20, 2016, available at https://
www.washingtonpost.com/world/asia_pacific/as-north-korea-flexes-its-muscles-the-other-korea-looks-at-nukes-too/2016/03/20/e2b1bb22-eb88-11e5-a9ce681055c7a05f_story.html.
140. For example after the fifth nuclear test, Rep. Won Yoo-chul from the ruling Saenuri Party said “We need to take steps to be armed with our own nuke
not only to protect ourselves, but to preserve peace.” See “Lawmakers call for
nukes following N. Korea’s 5th nuclear test,” Yonhap News, September 9, 2016,
available at http://english.yonhapnews.co.kr/northkorea/2016/09/09/0401000000
AEN20160909008151315.html.
141. See note 24; Ian Easton, “Japanese Weapons Programs and Strategies: Future
Scenarios and Alternative Approaches,” Arlington, VA: The Nonproliferation
Policy Education Center, 2015, available at http://npolicy.org/books/East_Asia/
Ch7_Easton.pdf; and Charles D. Ferguson, “How South Korea Could Acquire
and Deploy Nuclear Weapons,” Arlington, VA: The Nonproliferation Policy
Education Center, 2015, available at http://npolicy.org/books/East_Asia/Ch4_
Ferguson.pdf.
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Again, this is plausible. But it is worth noting that neither Japan nor
South Korea are the UK. Early on, the UK understood its nuclear
weapons efforts would ultimately be subordinate to and in the service of maintaining its “special relationship” with Washington (and
scaled down its nuclear efforts accordingly). With the Japanese
and South Koreans, though, their nuclear efforts would unavoidably be seen as a vote of no confidence in Washington’s nuclear
security guarantees. As such, these efforts would have to deal with
demands by nationalists eager to build a truly independent nuclear
force of much more ambitious dimensions.142 More important (and
more likely), even if Japanese and South Korean officials wanted
to keep their forces subordinate to those of the United States, they
might still be driven to acquire larger nuclear forces of their own to
deal with the likely military reactions of China, North Korea, and
other nuclear states.143

142. When polled, roughly 10 percent of the Japanese electorate now identify
themselves as New Rightists. Yet an additional percentage of Japanese may
be sympathetic to the New Right. Japanese New Rightists now have their own
organized political parties; the age of those who identify with these organizations
is dropping; and, now, is much lower than it was a generation ago. More important,
as Japan reforms its foreign and military policies, the political parties with the
clearest views on these topics are the New Right. See, e.g., Yuka Hayashi,
“Tension in Asia Stoke Rising Nationalism in Japan: Young Conservatives,
Japan’s Version of U.S. Tea Party, Are Fast Gaining Clout,” Wall Street Journal,
February 26, 2014, available at http://online.wsj.com/articles/SB100014240527
02304610404579403492918900378; Kathryn Ibata-Arens, “Why Japan’s Right
Turn Could Be Trouble for the US,” Daily Beast, December 16, 2012, available
at http://www.thedailybeast.com/articles/2012/12/16/why-japan-s-right-turncould-be-trouble-for-the-u-s.html; Roland Kelts, “The Identity Crisis that Lurks
Behind Japan’s Right-Wing Rhetoric,” Time, May 31, 2013, available at http://
world.time.com/2013/05/31/the-identity-crisis-that-lurks-behind-japans-rightwing-rhetoric/; and Jake Adelstein and Mari Yamamoto, “Japan: Shinzo Abe’s
Government Has a Thing About Hitler. It Likes Him.” Daily Beast, May 23,
2017, available at http://www.thedailybeast.com/articles/2017/05/23/japanshinzo-abes-government-has-a-thing-about-hitler-it-likes-him.
143. See note 135.
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Consider the action-reaction dynamic of Seoul or Tokyo going
nuclear might set into motion with Beijing and Pyongyang. Presumably, in all cases (China included), each state would try to protect
its strategic forces against possible attacks by building more passive
and active defenses (hardening, mobility, tunneling, missile defense
systems, etc.). They also would focus on building up their offensive forces (both nuclear and nonnuclear) so they might eliminate
as much of each other’s strategic forces at sea and on land as soon
as any war began (this to limit the damage they would otherwise
suffer). Finally, they would increase the number of nuclear weapons assets, missile portals, and other strategic aim points to prevent
any of their adversaries from thinking they could easily “knock out”
their retaliatory forces. This, roughly, is what unfolded during the
Cold War rivalry between Washington and the Soviet Union: As
was the case for Russia and the United States then, maintaining
one’s relative nuclear position today could easily drive East Asian
nuclear weapons requirements well beyond scores or even hundreds
of weapons.144
Potentially catalyzing this rivalry further are the actions China’s
immediate nuclear neighbors might take. As has already been
144. At the height of the Cold War, the United States had over 31,000 nuclear
weapons; the Soviets 40,000 (see note 26). Some senior military planners, however,
considered even these high numbers to be insufficient. For example, in a recently
declassified official Department of Defense history, it was revealed that the U.S.
Army alone in 1956 had a requirement for 151,000 nuclear weapons. This suggests
how nuclear warhead requirements might trend upward in an unconstrained East
Asian nuclear weapons competition. See Office of the Assistant to the Secretary
of Defense (Atomic Energy), History of the Custody and Deployment of Nuclear
Weapons: July 1945 through September 1977, Washington, DC: U.S. Department
of Defense, February 1978, p. 50, available at http://www.dod.gov/pubs/foi/
Reading_Room/NCB/306.pdf. For a more detailed discussion of the demanding
requirements for any state contemplating tactical weapons deployments today of
the sort South Korea or China might choose to pursue, see Jeffrey D. McCausland,
“Pakistan’s Nuclear Weapons: Operational Myths and Realities,” Stimson Center
Analysis, March 10, 2015, available at http://www.stimson.org/summaries/
pakistans-tactical-nuclear-weapons-operational-myths-and-realities/.
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noted, the Russians are unlikely to reduce their nuclear weapons deployments if the Chinese increase theirs. As for India, it
already has roughly 100 nuclear weapons and many hundreds
of bombs’ worth of separated reactor-grade plutonium it claims
it can fashion into nuclear weapons. It is hedging its nuclear
bets even further with plans to build six unsafeguarded plutonium-producing breeder reactors by 2030 and an enrichment
plant that may double its production of weapons-grade uranium.145 Late in 2011, India announced it was working with Russia
to develop a terminally guided ICBM in response to Chinese
medium-range ballistic missile deployments near India’s borders.146
New Delhi has also pushed the development of a nuclear submarine force, submarine-launched ballistic missiles (SLBM), missile
145. See Adrian Levy, “India is Building a Top-Secret Nuclear City to Produce
Thermonuclear Weapons, Experts Say,” Foreign Policy, December 16, 2015,
available at http://foreignpolicy.com/2015/12/16/india_nuclear_city_top_secret_
china_pakistan_barc/ and International Panel on Fissile Materials, Plutonium
Separation in Nuclear Power Programs. Also see “India to Commission
Breeder Reactor in 2013,” New Indian Express, February 20, 2012, available at
www.newindianexpress.com/nation/article322002.ece; Paul Brannan, “Further
Construction Progress of Possible New Military Uranium Enrichment Facility in
India,” Institute for Science and International Security, October 5, 2011, available
at http://www.isis-online.org/isis-reports/detail/further-construction-progressof-possible-new-military-uranium-enrichment-f/7; Douglas Busvine, “India
Nuke Enrichment Plant Expansion Operational in 2015 – IHS,” Reuters, June
20, 2014, available at http://www.reuters.com/article/2014/06/20/india-nuclearidINKBN0EV0JR20140620; and “India Plans to Construct Six More Fast
Breeder Reactors,” The Economic Times, December 1, 2015, available at http://
articles.economictimes.indiatimes.com/2015-12-01/news/68688445_1_fuelloading-prototype-fast-breeder-reactor-pfbr.
146. “Russia to Provide ‘Seeker’ Tech for Agni-V ICBM,” Asian Defence News,
October 26, 2011, available at http://www.asian-defence.net/2011/10/russia-toprovide-seeker-tech-for.html; B. K. Pandey, “Agni-V to Be Launched By March
End,” SP’s Aviation.net, available at http://www.sps-aviation.com/story_issue.
asp?Article=900; and “Why Is This DRDO Official in Moscow?” Trishul (blog),
October 5, 2011, available at http://trishul-trident.blogspot.com/2011/10/whyis-this-drdo-official-in-moscow.html.
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defenses, long-range cruise missiles, and improved strategic command and control and intelligence systems. India is not yet competing with China weapon-for-weapon. But if China were to increase
its nuclear weapons deployments significantly, Indian leaders might
argue that they had no other choice but to increase their own nuclear
holdings.
This then brings us back to Pakistan. It has done all it can to keep up
with India militarily. Since Islamabad is already producing as much
plutonium and highly-enriched uranium as it can, it would likely
seek further technical assistance from China and financial help from
its close ally, Saudi Arabia. Islamabad may do this to hedge against
India, whether China or India build their nuclear arms up or not. There
is also good reason to believe that Saudi Arabia may want to cooperate on nuclear weapons-related activities with Pakistan to help Saudi
Arabia hedge against Iran’s growing nuclear weapons capabilities. It
is unclear if either China or Pakistan would actually transfer nuclear
weapons directly to Saudi Arabia or choose instead to merely transfer
sensitive weapons-related technologies. They might do both.147
147. See, e.g., Jeff Stein, “Exclusive: CIA Helped Saudis in Secret Chinese
Missile Deal,” Newsweek, January 29, 2014, available at http://www.newsweek.
com/exclusive-cia-helped-saudis-secret-chinese-missile-deal-227283; Bill Gertz,
“Saudi Arabia Shows Off Chinese Missiles,” Washington Free Beacon, May 2,
2014, available at http://freebeacon.com/national-security/saudi-arabia-showsoff-chinese-missiles/; Mark Urban, “Saudi nuclear weapons ‘on order’ from
Pakistan,” BBC News, November 6, 2013, available at http://www.bbc.com/news/
world-middle-east-24823846; “Report: Saudi Arabia to Buy Nukes if Iran Tests
A-bomb,” MSNBC, February 10, 2012, available at http://worldnews.nbcnews.
com/_news/2012/02/10/10369793-report-saudi-arabia-to-buy-nukes-if-irantests-a-bomb; Andrew Dean and Nicholas A. Heras, “Iranian Crisis Spurs Saudi
Reconsideration of Nuclear Weapons,” Terrorism Monitor 10, no. 4, February 23,
2012, pp. 4-6, available at http://www.jamestown.org/programs/gta/single/?tx_
ttnews%5Btt_news%5D=39048&tx_ttnews%5BbackPid%5D=26&cHash=9aec
de0ac8f6849d8877289c07a49ad7; Mustafa Alani, “How Iran Nuclear Standoff
Looks to Saudis,” Bloomberg View, February 15, 2012, available at http://www.
bloombergview.com/articles/2012-02-16/how-iran-nuclear-standoff-looks-fromsaudi-arabia-mustafa-alani; and Ali Ahmad, “The Saudi Proliferation Question,”
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In this regard, Saudi Arabia has made it known that it intends to
build up its “peaceful” nuclear energy production capabilities and
that itwill not forswear its “right” to enrich uranium or to reprocess
plutonium.148 The reactors Saudi Arabia might build also could
serve as the basis for developming a nuclear weapons option. As
Saudi Arabia’s former head of intelligence told NATO ministers,
the kingdom would have to get nuclear weapons if Iran did.149 Further underscoring this point, during a March 2018 visit to Washington Saudi Crown Prince Mohammed bin Salman stated that if Iran
acquires a nuclear weapon, Saudi Arabia would do so as well “as
soon as possible.”150
Saudi Arabia is not the only Muslim state to be pursuing a nuclear
future. Turkey also announced an ambitious “peaceful” atomic
power program shortly after Iran’s nuclear enrichment efforts were
revealed in 2002 and expressed an interest in 2008 in enriching its

Bulletin of the Atomic Scientists, December 17, 2013, available at http://
thebulletin.org/saudi-proliferation-question.
148. On why the United States should not sign any civilian nuclear cooperative
agreement with Saudi Arabia that allowed uranium enrichment or plutonium reprocessing, see Victor Gilinsky and Henry Sokolski, “Don’t Give Saudi Arabia
an Easy Path to Nukes,” Foreign Policy, March 1, 2018, available at http://foreignpolicy.com/2018/03/01/dont-give-saudi-arabia-an-easy-path-to-nukes/.
149. See Jason Burke, “Riyadh Will Build Nuclear Weapons if Iran Gets Them,
Saudi Prince Warns,” Guardian (Manchester), June 29, 2011, available at
http://www.theguardian.com/world/2011/jun/29/saudi-build-nuclear-weaponsiran and Angelina Rascouet and Wael Mahdi, “Saudi Arabia to Select Nuclear
Power-Plant Site ‘Very Soon’,” Bloomberg, October 20, 2016, available at http://
www.bloomberg.com/news/articles/2016-10-20/saudi-arabia-to-select-nuclearpower-plant-site-very-soon.
150. See Vivian Salama, “Saudi crown prince: If Iran makes a nuclear bomb, so
will we,” NBC News, March 19, 2018, available at https://www.nbcnews.com/
politics/white-house/saudi-crown-prince-if-iran-makes-nuclear-bomb-so-willn857921.
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own uranium.151 Given Turkish qualms about Iran acquiring nuclear
weapons, the possibility of Ankara developing a nuclear weapons
option (as it previously toyed with doing in the late 1970s)152 must be
taken seriously. In addition, Algeria and Egypt (political rivals) and
Syria (a historical ally of Iran) all have either attempted to develop
nuclear weapons options or refused to forswear making nuclear fuel,
a process that can bring states within weeks of acquiring a bomb.
Algeria now has enough plutonium and the skills to separate it from
spent fuel to make several bombs’ worth.153 Egypt, which has long
complained about Israeli nuclear weapons and previously attempted
to get nuclear weapons, just announced its intention to tender bids
for its first, large power reactor.154 Israel, meanwhile, continues to
151.
See “Turkey Considers Uranium Enrichment for Own Nuclear
Power Plants,” RIA Novosti, January 15, 2008, available at http://en.ria.ru/
world/20080115/96832054.html; “Japan’s Energy Pact with Turkey Raises
Nuclear Weapons Concerns,” Asahi Shimbun, January 7, 2014, available at http://
ajw.asahi.com/article/behind_news/politics/AJ201401070060; and Rebecca
Flood, “Turkey is trying to get an ATOMIC BOMB in secret weapons plan, warns
expert,” Express, August 18, 2017, available at https://www.express.co.uk/news/
world/838694/Turkey-atomic-bomb-Recep-Tayyip-Erdo-an-nuclear-weaponfears/amp.
152. Turkish nuclear engineers in the late 1970s were asked by their government
to investigate how plutonium from spent light water reactor fuel might be used
to make nuclear explosives. They determined that it was quite feasible. Cf.
Hans Rühle, “Is Turkey Secretly Working on Nuclear Weapons?” The National
Interest, September 22, 2015, available at http://nationalinterest.org/feature/
turkey-secretly-working-nuclear-weapons-13898 and U.S. Department of Energy,
Office of Nonproliferation and International Security, “International Safeguards:
Challenges and Opportunities for the 21st Century,” NNSA report NA-24,
National Nuclear Security Administration, Washington, DC, October 2007, pp.
93-94.
153. See Bruno Tertrais, “Alternative Proliferation Futures for North Africa,”
in The Next Arms Race, pp. 205-38, available at http://npolicy.org/books/Next_
Arms_Race/Ch7_Tertrais.pdf.
154. See Henry Sokolski, “In the Middle East, Soon Everyone Will Want the Bomb,”
Foreign Policy, May 21, 2018, available at https://foreignpolicy.com/2018/05/21/
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make nuclear weapons materials at Dimona,155 and all of these
states have nuclear-capable missile systems (see Figure 14):

Note: States in beige already have established nuclear power programs.

Figure 14. States Planning to Have Their First Nuclear Power
Reactor by or before 2035.
Very little of this rhymes with the world a half century ago. In the
early 1960s, the only countries with civilian nuclear power reactors
were the United States, the UK, and Russia. The number now is 31
states. Most of these are in Eastern and Western Europe but, as the
map above makes clear, other states in far less stable regions are
hoping to bring their first nuclear power plants online before 2035.
in-the-middle-east-soon-everyone-will-want-the-bomb/ ; “Egypt to Launch
Global Tender for Nuclear Power Plant by End of 2014,” Ahram Online, July
19, 2014, available at http://english.ahram.org.eg/NewsContent/3/12/106618/
Business/Economy/Egypt-to-launch-global-tender-for-nuclear-power-pl.aspx;
Rafael Ofek, “Egypt’s Nuclear Dreams,” IsraelDefense, February 11, 2013,
available at http://www.israeldefense.co.il/en/content/egypts-nuclear-dreams;
and Shaul Shay, “Will Egypt Go Nuclear?” Arutz Sheva, September 13, 2012,
available at http://www.israelnationalnews.com/Articles/Article.aspx/12181.
155. See Avner Cohen, “Paying Too Much for Insurance,” Haaretz, June 6,
2014, available at http://www.haaretz.com/opinion/1.597240.
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This trend, particularly in the Far and Middle East, has strategic
implications.156
As already noted, each of these plants—even the most proliferationresistant light water reactor types—can be regarded as a “nuclear
bomb starter kit.” Although the nuclear industry has consistently
promoted the mistaken idea that the plutonium power reactors produce is unsuitable to make bombs, these reactors can be operated
not only to produce large amounts of reactor-grade plutonium that
can be made into bombs, but of weapons-grade and near-weaponsgrade plutonium as well.157 In fact, in their first 12-18 months of
normal power production operation, these reactors can produce
roughly 50 bombs’ worth of near-weapons-grade plutonium. If refueled every 10 months, they can produce roughly 30 bombs’ worth
of weapons-grade plutonium.158 Also, the plants can and have been
156. On potential Middle Eastern nuclear arms races, see Henry Sokolski, “In
the Middle East, Soon Everyone Will Want the Bomb,” Foreign Policy, May 21,
2018, available at http://foreignpolicy.com/2018/05/21/in-the-middle-east-sooneveryone-will-want-the-bomb/.
157. This point has long been understood in the nuclear weapons engineering
community. See note 120. Thus, the Reagan administration formally proposed
acquiring an unfinished Washington Power Supply System light water reactor
in Washington State in 1987 to increase U.S. production of weapons plutonium
and tritium. See Milton Hoenig, “Energy Department Blurs the Line Between
Civilian, Military Reactors,” Bulletin of the Atomic Scientists 43, no. 5, June 1987,
pp. 25-27, available at http://books.google.com/books?id=pQYAAAAAMBAJ&
pg=PA25&dq=wppss+weapons+plutonium+production+doe&hl=en&sa=X&e
i=yISkU7mvB9froAS5_YKoCQ&ved=0CCQQ6AEwAQ#v=onepage&q=wp
pss%20weapons%20plutonium%20production%20doe&f=false and Oversight
Hearing on Potential Conversion of WPPSS 1 Commercial Nuclear Power plant
to a Production Reactor, Before the House Subcommittee on General Oversight
and Investigations of the Committee on Interior and Insular Affairs, Hearing held
in Portland, OR, 100th Cong., First Session (1988), Ser. No. 100-42, Washington,
DC: GPO, 1988, available at http://babel.hathitrust.org/cgi/pt?id=pst.000014315
848;view=1up;seq=1.
158. Lawrence Livermore National Laboratory and Stanford University’s Center
for International Security and Cooperation determined that a standard one-
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used as covers to acquire weapons related technology, hardware
and training.159 Finally, the massive amounts of low-enriched fresh
fuel stored at these reactors for safety reasons can afford a source
of enriched uranium to jump start a uranium enrichment weapons
option.160 That’s why efforts are made to control the export of these
plants and to have them routinely inspected to guard against military diversions.161
gigawatt electrical light water reactor of the sort the United States pledged to
North Korea as part of the 1994 Agreed Framework (which is similar to the
light water reactor at Bushehr, Iran) would produce 300 kilograms of “fuelgrade” plutonium, which is nearly weapons-grade in the first 12 to 18 months
of operation and the rector could be operated to continue to produce 150
kilograms of “essentially” weapons-grade plutonium every 9 to 10 months.
See Michael May, et al., “Verifying the Agreed Framework,” report CGSR2001-001, Center for Global Security Research, Lawrence Livermore National
Laboratory, Livermore, CA, April 2001, p. 65, available at http://iis-db.stanford.
edu/pubs/12020/VAF-June.pdf. On the weapons utility of this “beginning of
life” fuel-grade plutonium as compared to weapons- and super weapons-grade
plutonium, see the analysis of former weapons designer Harmon Hubbard in
Victor Gilinsky, et al., A Fresh Examination of the Proliferation Dangers of
Light Water Reactors, Nonproliferation Policy Education Center, Arlington,
VA, October 22, 2004, available at http://www.npolicy.org/article_file/A_Fresh_
Examination_of_the_Proliferation_Resistance_of_Light_Water_Reactors.pdf.
159. See Susan Voss, “Scoping Intangible Proliferation Related to Peaceful
Nuclear Programs: Tracking Nuclear Proliferation within a Commercial Nuclear
Power Program,” in Henry Sokolski, ed., Moving Beyond Pretense: Nuclear
Power and Nonproliferation, Carlisle, PA: Strategic Studies Institute, 2014, pp.
149-183, available at http://www.npolicy.org/books/Moving_Beyond_Pretense/
Ch6_Voss.pdf.
160. See Gilinsky, et al., A Fresh Examination of the Proliferation Dangers of
Light Water Reactors.
161. On the less than comprehensive character of these inspections and diversion
worries this raises, see “Nuclear Safeguards: In Pursuit of the Undoable:
Troubling Flaws in the World’s Nuclear Safeguards,” The Economist, August
23, 2007, available at http://www.economist.com/node/9687869 and Henry
Sokolski, “Assessing the IAEA’s Ability to Verify the NPT,” in Falling Behind:
International Scrutiny of the Peaceful Atom, pp. 3-61 available at http://npolicy.
org/thebook.php?bid=5#intro.
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As for declared nuclear fuel making plants—uranium hexafluoride and enrichment facilities, plutonium separation and fuel fabrication plants, etc.—there is a deeper problem that relates to the
limits of International Atomic Energy Agency (IAEA) safeguards
themselves. Even under ideal circumstances, the agency allows that
with commercial-sized plants, it can lose track of special nuclear
material. The margins of statistical error associated with the inspection of these plants are egregiously large. Consider the reprocessing
plant Japan wants to operate at Rokkasho. In this case, the IAEA
can be expected to lose track of roughly 250 kilograms (i.e., roughly
50 first-generation bombs’ worth) a year. Another way to put this
is that nearly 50 bombs’ worth of weapons-usable plutonium could
possibly go missing from Rokkasho without setting off any international inspection alarms. In addition, enrichment and reprocessing
plants and the separated plutonium and enriched uranium they produce can be diverted to make nuclear weapons in a matter of days
or weeks —far more quickly than the international community can
intervene to prevent bombs from being made.162
Will the world be able to cope with the further spread of such
“peaceful” nuclear facilities? Given the additional noted missile,
fissile, and weapons trends, what, if anything, can be done to avoid
their military diversions or worse—more widespread nuclear weapons competitions and, far worse, a possible accidental or intentional
use of nuclear weapons?

162. See Marvin M. Miller, “Are IAEA Safeguards on Plutonium Bulk-Handling
Facilities Effective?” reprinted in Nuclear Power and the Spread of Nuclear
Weapons, Paul Leventhal et al., eds., Washington, DC: Brassey’s, 2002, p. 273.

