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modernizing the Nuclear Arsenal
Is a new arms race brewing?

I

n his first term, President Obama vowed to try to rid the
world of nuclear weapons. Now, in his second term, while
still hoping for a non-nuclear world, Obama has embarked
on a vast plan to modernize the U.S. nuclear arsenal, a

step he says is needed to keep the weapons reliable and safe.
The effort — aimed at upgrading the nation’s launch systems, warheads and the missiles, bombers and submarines that deliver them
— could run nearly $350 billion in equipment and operational
costs over the next decade and up to $1 trillion by 2050. The
move comes amid rising tensions with Russia and China, the
world’s other top nuclear superpowers, as well as continuing skirmishes between nuclear-armed India and Pakistan and the nuclear
ambitions of rogue states such as North Korea and Iran. Advocates
of nuclear disarmament say the administration’s plan will increase
the danger of a nuclear holocaust by encouraging other countries
to add to their nuclear stockpiles. But advocates of modernizing
the U.S. arsenal say up-to-date and powerful nuclear weapons will
discourage hostile nations from attacking the United States.

President Obama speaks May 27 in Hiroshima, Japan,
where the U.S. detonated the first atomic bomb.
Obama called on nations with nuclear weapons to
“have the courage to escape the logic of fear
and pursue a world without them.”
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modernizing the Nuclear Arsenal
BY WILLIAM WANLUND

THE ISSUES

weapons in defiance of global condemnation.
“we are fast approaching
he B61-12 nuclear bomb
the point where [failing to
is a battlefield commanmodernize aging nuclear
der’s dream — and an
weaponry] will put at risk our
anti-war activist’s nightmare.
. . . nuclear deterrent,” Adm.
The most flexible and most
Cecil Haney, who as comaccurate nuclear weapon in
mander of the U.S. Strategic
the U.S. arsenal, it allows the
Command is responsible for
military to increase the bomb’s
the military’s nuclear forces,
strength to the equivalent of
said in January. 4
50,000 tons of TNT, or lower
But those who oppose the
it to 300 tons. (In comparison,
plan say it will lead to a more
the largest bomb in America’s
dangerous world, is irrelevant
arsenal has a yield equivalent
to the threats facing the counto 1.2 million tons.) *
try and exacerbates an already
This “dial-a-yield” capability
dangerous arms race with
means that when the B61-12
Russia and perhaps China.
is operational — it is underKingston Reif, director for
going testing and scheduled to
disarmament and threat reducenter production in 2020 —
tion policy at the pro-disarmacommanders can use it at its
ment Arms Control Association,
lower setting to largely confine
called the modernization plan
damage to a battlefield. At a
“overly ambitious and exceshigher setting, they can use the
sively expensive” and said the
bomb to wipe out an industrial
administration should look for
complex or even a city. 1
other ways to reshape the naAn unarmed Minuteman III intercontinental ballistic
But it is those attributes of
tion’s nuclear arsenal. 5
missile — capable of delivering an atomic warhead to
accuracy and flexibility that
Critics also express disapRussia — is test launched at Vandenberg Air Force Base,
worry disarmament advocates,
pointment
at Obama’s apparCalif. Among the nine nations with nuclear weapons, the
who say the bomb’s versatility
ent policy reversal. Shortly
United States and Russia, each with about 7,000
warheads, hold approximately 93 percent of the total.
makes it tempting to use and
after becoming president, he
thus more dangerous because
vowed in a 2009 speech in
Such a scenario, some argue, could Prague, Czech Republic, to “seek the
the risk of collateral damage to property
and of killing noncombatants is lower cause a low-level conflict to escalate peace and security of a world without
than with larger, less accurate bombs. into a nuclear war. 2 The $8 billion nuclear weapons.” 6 Now, with only
Hans Kristensen, director of the Nuclear B61-12 program is part of an ambitious, months left in his second term, “Obama
Information Program of the federation of potentially 30-year Obama administra- is on course to leave a legacy that
American Scientists, said, “It’s more likely tion plan to spend up to $1 trillion to boosts, not busts, America’s nuclear arthat a military commander will go to the operate, maintain and modernize the senal,” said Tom Collina, policy director
president with this weapon and say, ‘mr. nation’s nuclear warheads as well as of the Ploughshares fund, which dePresident, all our other options are out the planes, missiles and submarines velops and finances projects that proof the question, but we have a good one that deliver them. 3 modernization sup- mote reduction and elimination of nuhere that doesn’t pollute [the atmosphere porters say America’s aging nuclear ar- clear weapons. 7
senal puts the country at risk from agwith radiation] a whole lot.’ ”
Advocates of modernization point
gressive adversaries such as Russia, out that Obama also declared in Prague
which also is modernizing its weapons that as long as other nations have nu* The atomic bombs dropped on Hiroshima and
systems,
China — the world’s No. 4 clear weapons, “the United States will
Nagasaki, Japan, ending World War II delivered
nuclear
power
— and North Korea, maintain a safe, secure and effective
the equivalent of 15,000 and 21,000 tons of
which is developing and testing nuclear arsenal to deter any adversary, and
TNT, respectively.
U.S. Air Force/Joe Davila
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mODERNIzING THE NUCLEAR ARSENAL
U.S., Russian Nuclear Stockpiles Decline
The world’s nine nuclear powers hold about 15,350 warheads, down from a peak of 70,300 in 1986.
After the end of the Cold War in 1991, when the Soviet Union imploded, the United States and Russia
drastically cut their nuclear stockpiles. France and the United Kingdom have reduced theirs as well,
but the other nuclear powers have held steady. The overall pace of reduction has slowed in recent
years because of regional rivalries and other factors.

U.S., Russian Nuclear Arsenals,
1945-2015
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Source: “Status of World Nuclear Forces,” Federation of American Scientists, May 26, 2016, http://tinyurl.com/q7lxnzn

guarantee that defense to our allies.”
michaela Dodge, a policy analyst
specializing in nuclear issues at the
conservative Heritage foundation think
tank in washington, says it would be
“ludicrous” for the United States not
to modernize its nuclear arsenal. She
says the nation’s land, air and sea “triad”
— its missiles, bombers and submarines
used to deliver nuclear weapons — is
too old to be reliable or safe.
for example, she and other modernization proponents point out, the
B-52 bomber, the nation’s principal
aircraft in a nuclear attack, entered
service in 1954. The 12 Ohio class
nuclear missile-equipped submarines,
which carry about half of U.S. nuclear
warheads, will begin reaching the
end of their 42-year service lives in
2027. 8 The nation’s nuclear infrastructure is so outdated, critics say,
that computers that would receive a
presidential order to launch minuteman 3 intercontinental nuclear ballistic missiles (ICBms), rely on data
stored on 8-inch floppy discs. 9
“we have spent almost nothing [on
nuclear arms] since the end of the
Cold war,” says Brad Roberts, a former
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Defense Department official who is director of the Center for Global Security
Research at the Lawrence Livermore
National Laboratory, a federal research
facility in Livermore, Calif.
These nuclear proponents also say
the United States must modernize to
keep pace with other nations. The federation of American Scientists (fAS),
which tracks the world’s nuclear forces,
estimates the world’s nine nuclear powers possess 15,350 warheads.* That is
down from 70,300 in the peak year
of 1986 but still big enough to destroy
much of the planet. (See graphic, above.)
Despite the sharp drop, “All the nuclear weapon states continue to modernize their remaining nuclear forces
and appear committed to retaining nuclear weapons for the indefinite future,”
according to Kristensen and Robert S.
* The nine countries with nuclear weapons, listed
in the order of the size of their arsenals, are
Russia, the United States, France, China, the
United Kingdom, Pakistan, India, Israel and North
Korea. (Israel has never acknowledged that it
has nuclear weapons. North Korea reportedly
has enough material to build warheads but it is
not clear if it has done so.)

Norris, a senior fellow for nuclear policy
at fAS. 10
North Korea has test-detonated four
nuclear devices and its government has
declared it is developing ballistic missiles
capable of carrying nuclear warheads
to the continental United States. 11 India
and Pakistan, neighbors with a history
of violent border clashes, have an estimated 120 nuclear weapons apiece,
and Pakistan is expected to double its
arsenal in the next 10 years, according
to a 2015 report in the Bulletin of the
Atomic Scientists. 12 And China, which
has maintained a relatively small arsenal
— roughly 260 warheads — has developed a multiple-warhead missile capable of reaching the United States
and is expanding its missile-carrying
submarine fleet. 13
The United States and Russia, each
with about 7,000 warheads, hold approximately 93 percent of the world’s
nuclear arms, according to fAS. This
equilibrium puts the two nations in a
state of “mutual vulnerability,” according
to the Carnegie Endowment for International Peace, a washington think tank
that promotes peaceful resolutions to
international conflicts. “Put simply, both

sides have the power to wreak unprecedented destruction on the other
through the employment of nuclear
weapons even in the face of a determined effort by the other to preempt
or defend against it.” 14
The United States and Russia retain
their nuclear weapons to keep each
other at bay and protect their economic
and political interests and those of their
allies. The tensions that characterized
relations between the two countries
during the Cold war lessened considerably after the 1991 breakup of the
Soviet Union, thanks largely to arms
control treaties and agreements that
have reduced arsenals and improved
transparency. However, Russian officials
say they are modernizing their arsenal
partly to counter NATO’s installation
of anti-ballistic missile (ABm) systems
in Eastern Europe. NATO has said the
systems are to defend against attacks
on Europe from adversaries in the middle East; Russia disputes that claim,
saying the ABms are intended to
counter Russia’s nuclear missiles.
Some experts consider a nuclear
strike involving the major nuclear powers unlikely. Steven Pifer, a former U.S.
ambassador to Ukraine who is now
director of the Arms Control and NonProliferation Initiative at the Brookings
Institution, a washington think tank,
says a nuclear exchange between Russia
and the United States, “while not a
zero probability, is still way smaller
than during the Cold war.”
But Keith B. Payne, co-founder and
CEO of the National Institute for Public
Policy, which analyzes defense and foreign policy issues, says the United
States would be mistaken to minimize
the threat from modern Russia. “If a
threat is measured by probability times
consequences,” he says, “you can’t
avoid the conclusion that nuclear conflict between the U.S. and Russia is
the greatest threat.”
Experts also are unsure about the
potential for terrorist organizations, such
as the self-described Islamic State (ISIS),
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Russia and U.S. Dominate the Nuclear Club
With a combined arsenal of more than 14,000 warheads, Russia
and the United States possess approximately 93 percent of the
world’s nuclear weapons. Of the nine nuclear powers, Russia, the
United States and the United Kingdom are slowly reducing their
arsenals while China, Pakistan and India are increasing theirs.
France and Israel are holding steady. North Korea reportedly has
enough nuclear material to build 10 to 12 warheads, but it is
unclear whether it has done so.
7,300 7,000

Estimated Number of Nuclear
Warheads, by Country, 2016
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Source: “Status of World Nuclear Forces 2016,” Federation of American Scientists,
May 26, 2016, http://tinyurl.com/q7lxnzn

to obtain and use nuclear materials.
“[w]e don’t have any publicly available
evidence that [ISIS is] pursuing a nuclear
weapon,” said matthew Bunn, a professor of practice at Harvard University’s
Kennedy School of Government who
researches nuclear theft and terrorism.
“But they have an apocalyptic ideology
that calls for a final total war between
Islam and the so-called crusader forces,
which of course refers to the west
and the United States in particular.
. . . If [ISIS] did turn toward nuclear
weapons, they have more money, more
people, more territory under their control, and more ability to recruit globally
than al Qaida ever had.” 15
Because of the sophisticated technology needed to manufacture a nuclear
weapon, some experts believe terrorists
are more likely to detonate “dirty bombs”
than nuclear explosives. Dirty bombs
are portable devices that detonate conventional explosives to disperse radioac-

tive material stolen from places that
use radiological equipment, such as
atomic power plants, hospitals or other
civilian facilities. Their potency depends
on the size of the explosive and the
amount and type of radioactive material;
a small dirty bomb could be carried
in a suitcase or backpack. 16
As military officials, foreign-policy
experts, disarmament advocates and
supporters of modernizing the nuclear
arsenal consider the nuclear-weapons
outlook, here are some of the questions
they are debating:
Are U.S. ballistic missile defenses
in Europe hampering arms control?
In may, a U.S. anti-ballistic missile
(ABm) defense system to be operated
by NATO began operations at an air
base in the southern Romanian village
of Deveselu. The Aegis Ashore system
uses radar to detect and destroy enemy
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A Russian Yars RS-24 intercontinental ballistic missile system rolls through
Moscow on May 9, 2016, during the 71st anniversary of the Soviet Union’s
victory over Nazi Germany in World War II. Cold War nuclear tension between
Russia and the United States eased after the 1991 breakup of the Soviet Union,
thanks largely to arms control treaties. Today, however, Russian officials say
they are modernizing their arsenal partly to counter NATO’s installation of
anti-ballistic missile (ABM) systems in Eastern Europe.

missiles. 17 But a dispute over the stationing of the ABms has raised tensions
between the United States and Russia
and may stymie future arms control
negotiations, experts say.
The Deveselu installation is NATO’s
first land-based ABm system in Europe.
Until now, four U.S. ships based in Rota,
Spain, have been equipped to identify
and intercept enemy missiles, aided by
a U.S. command-and-control center at
Ramstein Air Base in Germany and a
radar station in Turkey. 18 A second
Europe-based ABm missile battery, similar to that in Deveselu, is under construction in Redzikowo, Poland, and
scheduled to be operational in 2018. 19
The new elements form what the
Obama administration calls the European
Phased Adaptive Approach (EPAA),
which will permit detection and interception of hostile ballistic missile attacks
on America’s European allies. 20
The United States said the EPAA system
is intended to defend America’s NATO
allies from short- and medium-range missile attacks by Iran or other “rogue states”
or terrorist groups in the middle East.
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But Russian President vladimir Putin
isn’t buying that explanation, saying
that a 2015 agreement between Iran
and six major powers preventing Iran
from developing nuclear weapons has
eliminated any Iranian nuclear threat.
The defense system’s real objective, he
contended, is to neutralize Russia’s
missiles. That, Putin said, would leave
Russia without its most important deterrent force, and unable to retaliate
against an enemy’s first strike. 21
Another Russian concern is that the
ABm systems might also harbor offensive weapons. foreign ministry spokeswoman maria zakharova said that the
Aegis Ashore launchpad was “practically
identical” to a system used aboard Aegis
warships that can fire Tomahawk cruise
missiles. U.S. officials said the Romanian
base has no Tomahawks. 22
The United States also denies that
the system is intended to counter a
Russian threat. Deputy Secretary of Defense Bob work, speaking at the inauguration of the Deveselu site, said,
“This site, nor the site in Poland, has
any capability — none whatsoever —

to undermine Russia’s strategic deterrent. It is a defensive system.” 23
But Alexei Arbatov, director of the
Center for International Security at the
Russian Academy of Sciences in
moscow, says Russia simply doesn’t
trust the United States. Russia believes
“there is no reason for that defense
to be deployed in Europe, and if it is
deployed in Europe, its assigned mission must be against Russia, to undercut
Russian strategic deterrence, which is
the central pillar of Russian defense
and security,” Arbatov says.
Putin said Russia could retaliate
against Romania and Poland for hosting
the NATO ABm facilities, although he
did not specify what actions Russia
might take. 24
In march 2013, hoping to overcome
Russian resistance to future arms control
negotiations, Obama canceled an upgrade to the EPAA system, scheduled
to begin in 2022, which Russia suspected would have allowed the missiles
to also target Russia’s longer-range intercontinental missiles — those capable
of reaching the United States. 25
Russia’s initial reaction to the cancellation was cautious. A week after
it was announced, Deputy foreign
minister Sergey Ryabkov said, “There
is no unequivocal answer yet to the
question of what consequences all this
can have for our security. The causes
for concern have not been removed,
but dialogue . . . is in our interest,
and we welcome the fact that the
American side also, it appears, wants
to continue this dialogue.” 26 So far,
however, there are no signs that Russia
is now more amenable to seeking new
agreements.
A 2015 study by Jaganath Sankaran,
a researcher at the Center for International and Security Studies at the University of maryland, concluded that
canceling the upgrade “has opened a
window for the United States and Russia
to come together on additional bilateral
nuclear arms reduction measures and
missile defense cooperation.”

“The restructured EPAA system does
not pose a threat to Russian ICBms,”
Sankaran wrote. “The interceptors at
Deveselu are not capable of reaching
Russian ICBms,” nor, under realistic conditions, are those based at Redzikowo,
because the interceptors’ reaction time
would be too great. 27
The interceptors, Pifer of Brookings
explains, would struggle to catch up to
the Russian missiles. That’s because the
ICBm would have a head start, he says.
“You have to watch and track the missile
for the first couple of minutes of flight
to understand where it’s going before
you launch the interceptor. most people
use the analogy that the interceptor just
runs out of gas — it can’t catch up.”
Heather williams, a macArthur postdoctoral fellow who researches nuclear
weapons policy at the Centre for Science
and Security Studies at King’s College
London, says while future talks with Russia
may be possible, “right now, there doesn’t
seem to be a chance for arms control
negotiations,” with the impasse over ballistic missile defense a chief obstacle.
“Russia’s biggest concern is in balance, in strategic stability,” she says.
“for quite a while the Russians have
been saying that a combination of
things has been upsetting strategic stability as they see it, and No. 1 is U.S.
missile defenses in Eastern Europe.
meanwhile, the U.S. really wants reductions in Russian tactical [short-range
battlefield] nukes,” which could pose
a threat to America’s NATO allies.
“we’re stuck, because both sides want
very different things,” williams says.
Do terrorists pose a nuclear threat?
world leaders including Obama,
Putin and United Nations SecretaryGeneral Ban Ki-moon have all called
nuclear terrorism one of the greatest
dangers facing the world.
The threat is real, said a report in
march by Harvard University’s Belfer Center for Science and International Affairs:
“At least two terrorist groups — al Qaeda
and [in the 1990s] the Japanese terror
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cult Aum Shinrikyo — have made serious
efforts to get nuclear weapons, and there
is suggestive evidence of Chechen terrorist
interest as well,” the report said. “Al Qaeda
had a focused nuclear weapons program
and repeatedly attempted to buy stolen
nuclear bomb material and recruit nuclear
expertise.” 28
European investigators reinforced
these fears earlier this year when they
found evidence that ISIS-connected terrorists responsible for suicide bombings
in Brussels on march 22 had secretly
videotaped the residence of a Belgian
nuclear scientist. “The terrorist cell . . .
naively believed they could use him to
penetrate a lab to obtain nuclear material
to make a dirty bomb,” according to a
french nuclear security expert. 29 It was
also reported that Salah Abdeslam, a
suspect in the Nov. 13, 2015, terrorist
attacks in Paris, had hidden documents
pertaining to Germany’s Jülich Nuclear
Research Center, where nuclear waste is
stored, in his Brussels apartment. 30 Belgian federal investigators said they found
evidence linking Abdeslam to ISIS. 31
The Belfer report described the three
forms nuclear terrorism could take:
• Detonation of a nuclear bomb,
either acquired from a state’s arsenal or
improvised from stolen weapons-usable
nuclear material (most difficult to accomplish but by far the most devastating).
• Use of a “dirty bomb” to spread
radioactive material and create panic
and disruption (least difficult and lethal,
“but could impose billions of dollars
in economic disruption and cleanup
costs,” according to Belfer).
• Sabotage of a nuclear facility causing a large release of radioactivity
(somewhere between the other two in
difficulty and lethality). 32
many nuclear experts largely discount
the possibility of terrorists building a
nuclear bomb because the necessary
materials are difficult to obtain and dangerous to handle. “Terrorists don’t have
access to highly enriched uranium or
plutonium, the key components of a
nuclear weapon,” Pifer says.

Similarly, illicitly obtaining a so-called
loose nuke from a country’s stockpile
is also difficult to accomplish. However,
the possibility of ready-to-use nuclear
weapons falling into terrorists’ hands
came into sharp relief in July 2016
when a violent though short-lived coup
attempt in Turkey temporarily left in
question control of the Incirlik air base,
home to an estimated 50 hydrogen
bombs — NATO’s largest nuclear stockpile. 33 A modern hydrogen bomb is
hundreds of times more destructive
than the two atomic bombs dropped
on Japan in world war II.
Incirlik is just 68 miles from Turkey’s
border with Syria, where terrorist groups
are participating in that country’s civil
war. Turkey also is battling Kurdish militants, adding to the precariousness of
the security situation, Kristensen of the
federation of American Scientists said,
noting that in 2015 the U.S. Air force
initiated security upgrades at Incirlik and
at the nuclear facility at Italy’s Aviano
air base to improve protection for the
estimated 50 weapons stored there. The
need for the upgrades indicates that
“nuclear weapons deployed in Europe
have been stored under unsafe conditions
for more than two decades,” Kristensen
said, and calls into question the security
for weapons stored at bases in Belgium,
Germany and the Netherlands. 34
Kelsey Davenport, director for nonproliferation policy at the Arms Control
Association, worries more about a dirty
bomb. “The material that could be used
for a dirty bomb is widely available,”
Davenport says. for example, “hospitals
have a lot of radioactive isotopes that
are used against cancer and other diseases and which are produced from
weapons-usable materials that could
be stolen, concealed in a truck or van
and detonated in a populated area.”
And such materials sometimes go
missing. A database maintained by the
vienna-based International Atomic Energy Agency (IAEA) of the United Nations reported 2,889 confirmed incidents
of illicit trafficking in nuclear and other
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U.S. to Spend $348 Billion on Nuclear Forces
The cost to maintain, operate and modernize the nation’s nuclear
arsenal will run an estimated $348 billion over the next decade.
The projected cost includes upgrading or replacing warheads as
well as the airplanes, submarines and missiles that carry them.
Projected Costs of Operating,
Modernizing U.S. Nuclear Forces
Subtotal (in $ billions)

$23.9 $25.1

$33.6
$26.4 $26.8

$28.7

$35.6

$33.5

$34.7

$30.3

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Source: “Projected Costs of U.S. Nuclear Forces, 2015 to 2024,” Congressional
Budget Office, January 2015, http://tinyurl.com/z9yjadd

radioactive material between 1993 and
2015. most of the incidents involved
small quantities, the agency said, although “a small number of these incidents involved seizures of kilogram
quantities of potentially weapons-usable
nuclear material.” 35
“As you do research into these illicit
incidents, you find it was always small
quantities,” says Rafael mariano Grossi,
Argentina’s ambassador to the IAEA.
“One reason is that buyers don’t know
how much they need [to make a dirty
bomb]; in other cases it’s buyers going
to a bar in Chisinău [in moldova] or
moscow and asking, ‘where can I buy
some uranium?’ ”
“we should be concerned about nuclear terrorism, but the immediacy, or
the urgency, is very difficult to assess,”
Grossi says. “who would have expected
9/11? It’s much better to err on the
side of caution and to be prepared.”
Others, while acknowledging the
existence of a terrorist nuclear threat,
feel it less keenly. “I know I should
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worry about [nuclear terrorism]; a lot
of money’s been spent on [preventing]
it, and it would be a really, really bad
thing if someone got a weapon and
somehow detonated it in a populated
area,” says George Perkovich, vice president for studies at the Carnegie Endowment for International Peace. “But
it’s not going to end civilization; it’s
not going to be the kind of cataclysm
that changes the global environment.”
Is U.S. spending to modernize its
nuclear arsenal warranted?
The price tag of the Obama administration’s modernization plan varies depending on how costs are calculated.
According to the Congressional Budget
Office (CBO), the United States is proposing to spend $348 billion between 2015
and 2024 to operate, maintain and upgrade its nuclear force, including replacing
the planes, submarines and missiles that
carry the weapons. The CBO estimates
the total will amount to 5 to 6 percent
of the national defense budget. 36

But the James martin Center for
Nonproliferation Studies in monterey,
Calif., looked at a longer time frame,
projecting the total cost over 30 years
at $872 billion to $1.1 trillion. 37
Regardless of which estimate is accurate, Roberts of Lawrence Livermore
National Laboratory acknowledges that
“the raw investments, the dollar investments, are huge,” although he adds, “I
invite you to be wary of these numbers.
They depend on big assumptions on
how long one thinks it will take and
how much inflation there might be.”
Proponents of modernization say the
costs should be put in perspective. Retired
Lt. Gen. James Kowalski, who was deputy
commander of U.S. Strategic Command,
said that even the higher estimate represents less than 0.3 percent of gross
domestic product (GDP), a measure of
national output. “At the end of the day
we’re talking about something that is
foundational to the national security of
our country,” he said. 38
Katherine Blakeley, a research fellow
at the Center for Strategic and Budgetary
Assessments, says costs are so high
partly because the bill is coming due
for years of neglect. “After a decline
in [nuclear weapons] spending in the
1990s and early 2000s,” she says, “you
are seeing the beginning of a rise now,
partly because a lot of these systems
that were fielded in the 1970s and ’80s
are reaching end-of-life, and the recapitalization costs are all bunched into
one narrow time frame.”
Pifer of Brookings argues that the
United States must spend money to
keep pace with Russia, which is buying
new missile-launching submarines and
upgrading its ballistic missiles and
nuclear bombers. Although Russia traditionally does not make the details
of its defense expenditures public, in
2011 Russia’s first deputy minister of defense, vladimir Popovkin, said his country
planned to spend about $70 billion —
10 percent of the military budget — between 2011 and 2020 to modernize its
strategic nuclear triad. 39
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But other analysts believe the Pentagon is asking for more than it needs
and that the necessary modernization
can be done more cheaply, for example
by building fewer replacement submarines or eliminating a class of nucleararmed missiles.
Some think the high cost will doom
the modernization plans. “The military
knows they can’t modernize nuclear
weapons and also modernize their conventional weapons,” says Joseph Cirincione,
Ploughshares fund president. “You reach
a tipping point where you can’t sustain
funding the nuclear enterprise, and the
whole thing starts to tumble.”
In 2015 Sen. Ed markey, D-mass.,
introduced legislation that would significantly reduce U.S. spending on nuclear weapons. markey said the bill,
called the Smarter Approach to Nuclear
Expenditures (SANE) Act, would cut
$100 billion from the nuclear weapons
budget over the next 10 years by reducing
the numbers of current and replacement
submarines, canceling construction of
nuclear weapons processing facilities and
other measures. The legislation has three
co-sponsors — Democrats Al franken
of minnesota and Jeff merkley of Oregon
and independent Bernie Sanders of vermont. Rep. Earl Blumenauer, D-Ore., introduced companion legislation in the
House. The independent legislative tracking service GovTrack.us gives the legislation no chance of passing. 40
A Center for Strategic and Budgetary
Assessments report said applying the
most frequently proposed cost-cutting
measures “would substantially reduce
U.S. nuclear forces, with significant
[negative] near-term and long-term
strategic consequences” while saving
only $106 billion by 2030, which one
expert called “small potatoes.” 41
Davenport of the Arms Control Association says the cost of maintaining
an up-to-date nuclear arsenal should
be measured in more than dollars.
“we’ve moved away from the fundamental question of whether or not we’d
actually be willing to use a nuclear

Hiroshima, Japan, lies devastated after the United States dropped an atomic
bomb on the city of 300,000 on Aug. 6, 1945. When Japan refused to surrender,
ending World War II, the U.S. dropped a second atomic bomb, on Nagasaki.
The death toll in Hiroshima was 200,000, and 140,000 in Nagasaki.

weapon, and whether it actually provides the deterrence and the security
we think it does,” she says.
“And is that value, weighed against
the risk posed by theft, sabotage or
accidental use, and the cost of maintaining these arsenals, worth modernizing and deploying these weapons? I
think we’ve lost the greater understanding of the risks posed by obtaining
these weapons.”

BACKGROUND
‘Most Terrible Bomb’

I

n a letter dated Aug. 2, 1939, physicist
Albert Einstein wrote to President
franklin D. Roosevelt, warning that scientists in Nazi Germany were working
to develop “extremely powerful bombs”
using “a nuclear chain reaction in a
large mass of uranium.” Einstein had

fled Europe to escape Nazism and
feared the consequences if Germany
developed a nuclear bomb first.
“A single bomb of this type,” Einstein
wrote, “carried by boat and exploded
in a port, might very well destroy the
whole port together with some of the
surrounding territory.” He urged Roosevelt to support uranium research at
U.S. universities. 42
Eight days after receiving the letter,
Roosevelt replied to Einstein that he
had created a military-civilian board
“to thoroughly investigate the possibilities of your suggestion regarding the
element of uranium.” 43
meanwhile, french and British scientists also had been conducting research; a British report in July 1941
concluded that uranium could be used
to produce a powerful explosive. 44
with france falling under Nazi occupation in 1940 and Great Britain unable to commit resources to full-fledged
nuclear weapons research, it fell to the
United States to pursue it. Roosevelt
approved government involvement on
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Jan. 19, 1942. The effort, then headquartered in New York City, received
the code name “manhattan Project.” 45
A nuclear bomb requires fissile material “composed of atoms that can be
split by neutrons in a self-sustaining
chain-reaction to release enormous
amounts of energy” to produce the nuclear chain reaction required for a bomb,
according to the Institute for Energy and
Environmental Research, an environmental advocacy organization. 46
manhattan Project researchers, based
in Los Alamos, N.m., aimed to develop
a bomb by the first half of 1945. 47
(As it happened, while German scientists had begun nuclear experiments
in 1939, developing a bomb hadn’t
been a Nazi priority. “Germany . . .
made other choices and simply ran
out of time,” said mark walker, who
teaches modern German history at
Union College in Schenectady, N.Y. 48)
Roosevelt died on April 12, 1945.
His successor, vice President Harry S.
Truman, knew little about the manhattan Project until he was briefed on
April 25. The bomb was tested July
16, 1945, in the New mexico desert,
exploding with a force equivalent to
about 20 kilotons (20,000 tons, or 20
KT) of TNT.
Germany had surrendered on may 7,
so Truman had to decide whether to
use the new weapon against Japan. On
July 25 he wrote in his diary, “we have
discovered the most terrible bomb in the
history of the world.” But he added, “it
can be made the most useful.” 49
Truman decided using it could end
the war sooner and avoid risking the
lives of hundreds of thousands of
U.S. servicemen in an invasion of
Japan. 50 On Aug. 6 an American
plane dropped a 15 KT atomic bomb
on Hiroshima, a military and communications center with a population
of about 300,000. Three days later,
Nagasaki, home to a mitsubishi munitions factory and a population of
240,000, was hit with a 21 KT bomb.
Japan surrendered Aug. 14. 51
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In his July 25 diary entry, Truman
wrote he had “told the secretary of
war, mr. Stimson, to use [the bomb]
so that military objectives and soldiers
and sailors are the target and not
women and children.” 52
Even so, the Hiroshima bomb killed
70,000 civilians outright; five years later,
deaths from radiation poisoning had
brought the number killed to 200,000.
Nagasaki’s bomb killed 40,000 immediately,
and the final death toll reached 140,000.

Arms Race Begins

T

he United Nations, founded in late
1945, unanimously passed its first
resolution on Jan. 24, 1946: to establish
a U.N. Atomic Energy Commission “to
deal with the problems raised by the
discovery of atomic energy and other
related matters.” 53
Six months later, U.S. Ambassador to
the U.N. Bernard Baruch proposed to the
commission that nuclear-related scientific
information be shared among nations; that
atomic energy be used only for peaceful
purposes; that all nuclear weapons be
eliminated and that inspections be carried
out to ensure compliance. 54
However, under Baruch’s proposal
the United States would retain its nuclear capability until it was certain the
Soviet Union would not be able to
develop its own nuclear weapons. The
Soviets objected.
Instrumental in formulating the
Baruch plan were two wartime U.S.
government officials, vannevar Bush,
director of the Office of Scientific Research and Development, which directed
national science and technology policy,
and James Conant, chairman of the National Defense Research Committee.
They had written to Secretary of war
Henry Stimson in 1944, calling it “the
height of folly” to assume the United
States and Great Britain could retain
global nuclear superiority. 55 They also
warned of possible espionage and a
coming arms race.

Bush and Conant proved prophetic:
Among British scientists sent to the
United States to collaborate on the
manhattan Project was Klaus fuchs, a
German-born physicist, naturalized
British citizen and Soviet spy. He began
passing nuclear secrets to the USSR
soon after his arrival in the United
States — including a detailed drawing
of “fat man,” as the Nagasaki bomb
had been nicknamed. 56
On Aug. 29, 1949, the Soviets detonated
their first atomic bomb — a 22 KT nearreplica of fat man — breaking the U.S.
monopoly on nuclear weapons. 57
The United States and the Soviet
Union, allies during world war II, had
become Cold war rivals. when the Soviets acquired a nuclear weapon, the
United States embarked on a crash
program to develop a more powerful
device, the hydrogen bomb, in order
to retain its nuclear advantage. The
United States tested the first hydrogen
bomb — a 14.8 megaton (mT) weapon
700 times more powerful than the
atomic bomb used on Hiroshima —
on Nov. 1, 1952, on Eniwetak Atoll in
the central Pacific.
Eniwetak was uninhabited, but people living hundreds of miles away
soon registered signs of radiation poisoning, although no deaths of these
islanders were attributed to the explosion. 58
Between 1946 and 1958, the United
States conducted 67 nuclear tests in
the marshall Islands — 23 on Bikini Atoll
and 44 on or near Eniwetak. when the
harmful health and environmental effects of the testing became known, the
U.S. government established a program
to compensate affected islanders, paying them $531 million between 1958
and 2004. 59
The Soviet Union tested its first
hydrogen bomb on Nov. 22, 1955,
having developed it with information
obtained by fuchs before his arrest
and conviction in Britain for espionage
in 1950. 60
Continued on p. 636

Chronology
1930s-1940s
The atomic bomb is born.

permanent ban fail. . . . Soviets test
a 50-megaton hydrogen bomb, the
most powerful weapon in history.

1986
Global inventory of nuclear weapons
peaks at 70,300.

1939
with world war II imminent, U.S.
physicist Albert Einstein alerts
President franklin D. Roosevelt
that Germany could develop an
atomic bomb.

1962
U.S. discovers Soviet missiles in
Cuba; the resulting confrontation
threatens to escalate to nuclear war
before a compromise is found.

1987
U.S. and Soviet Union ban mediumrange missiles.

1942
Roosevelt establishes manhattan
Project to develop an atomic bomb.

1963
U.S., Britain and Soviet Union sign
Limited Test Ban Treaty, the first
major nuclear arms control agreement.

1945
President Harry S. Truman orders
atomic bombs dropped on Japan,
ending world war II.

1964
China tests an atomic bomb, becoming the world’s fifth nuclear power.

1946
United Nations establishes a commission to deal with dangers
posed by nuclear weapons.
1949
Soviet Union detonates atomic bomb,
ending U.S. nuclear monopoly.
•

1950s-1960s
Cold War intensifies arms race.
1952
U.S. tests hydrogen bomb at Eniwetak Atoll in the Pacific. . . .
Britain tests atomic bomb.
1955
Soviet Union tests hydrogen bomb.
1958
Soviet Union, Britain and the United
States suspend nuclear testing.
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1998
India and Pakistan declare themselves nuclear powers.
•

•

1970s
New nuclear
treaties take effect.
1970
Nuclear Non-Proliferation Treaty
pledges U.S., Soviet Union, United
Kingdom, france and China to prevent the spread of nuclear weapons.
1972
U.S. and Soviet Union sign Strategic
Arms Limitation Treaty (SALT) and
Anti-Ballistic missile (ABm) Treaty.
1974
India tests a nuclear bomb.
1979
President Jimmy Carter and Soviet
President Leonid Brezhnev sign
SALT II, limiting the number of
multiple-warhead missiles; the treaty
never enters into force, but both
countries agree to abide by its terms.

1960
france tests an atomic bomb.
1961
American, British and Soviet testing
resumes after negotiations for a

1991
Strategic Arms Reduction Treaty
(START) makes deep cuts in longerrange missiles. . . . Soviet Union
collapses, ending the Cold war.

•

1980s-1990s
More nations acquire nuclear
weapons.

2000s-2016
North Korea becomes nuclear
power.
2002
U.S. withdraws from ABm Treaty.
2004
Russian President vladimir Putin
authorizes modernization of his
country’s Cold war-era nuclear
arsenal.
2006
North Korea explodes a nuclear
device.
2013
Obama administration announces a
sweeping modernization of the
U.S. nuclear arsenal, potentially
costing up to $1 trillion by 2050.
2015
Iran promises to limit its nuclear
program; critics doubt Iran’s sincerity.
2016
In its fourth nuclear test since
2006, North Korea detonates what
it calls a hydrogen bomb; outside
observers dispute the claim.
July 29, 2016
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Advocates See a Nuclear weapons-free world
But opponents say elimination is unrealistic, even mistaken.

I

n the tense Cold war 1980s, recalls Joseph Cirincione, “we
really thought we were on the brink of thermonuclear war.”
Cirincione had been a congressional staff member specializing
in nuclear issues, but he gradually came over to the anti-nuclear
weapons movement. Now president of the Ploughshares fund,
which seeks global elimination of nuclear weapons, he says,
“The more I learned about some of these programs and strategy
and doctrines, the crazier it seemed.”
Derek Johnson, executive director of Global zero, another
anti-nuclear weapons organization, took a different route to the
movement. An attorney, he worked for JUSTICE, the British
section of the International Commission of Jurists, focusing on
human rights and rule of law, before joining Global zero.
“I’m not a nuclear security expert,” Johnson says. “I was
initially drawn to the organization because it was full of pragmatic
idealists — people who had a vision and a clear plan to make
it happen. It was a chance to work for a cutting-edge organization
that had a real shot at advancing big social change.” Now, he
says, “it’s a job that became a calling.”
Organized opposition to nuclear weapons is nearly as old
as the atomic bomb. In November 1945, a group of scientists
and engineers from the manhattan Project, which had developed
the bomb, organized into the federation of Atomic Scientists
(renamed the federation of American Scientists three months
later) to promote disarmament. They worried about nuclear
weapons’ potential health and environmental risks. 1
Testing of increasingly powerful nuclear bombs in the 1950s
and ’60s led to global protests. In the United States, the National
Continued from p. 634

Fears and Hopes

I

n 1953, in a speech to the U.N. General Assembly, President Dwight D.
Eisenhower warned of the consequences
of a developing arms race and suggested
nuclear power instead be used to “serve
the peaceful pursuits of mankind.” The
address became known as the “Atoms
for Peace” speech. 61
Eventually, the United States created
its own Atoms for Peace program, allowing nuclear technology and material to be exported to other nations
if they were not used for “atomic
weapon design, development or fabrication capability.” 62
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Committee for a Sane Nuclear Policy (SANE), founded in 1957,
and womens Strike for Peace, established in 1961, were among
early “ban the bomb” organizations. 2
Some countries, and even some towns and cities, have taken
it upon themselves to oppose nuclear weapons and their risks.
Eighty-nine nations, including leading economies such as Australia,
Brazil and Indonesia, have grouped themselves into five regional
nuclear weapon-free zones [Nwfzs], whose members have committed themselves not to manufacture, acquire, test or possess
nuclear weapons. Taken together, four such Nwfzs span the
entire Southern Hemisphere. 3
At least 130 U.S. communities — including Berkeley, Calif.;
Takoma Park, md., and Hoboken, N.J. — have declared themselves
“nuclear-weapons free,” largely seen as symbolic expressions
of political attitude having little or no practical impact. 4
The movement to eliminate nuclear weapons has some influential
supporters. In 2007, four key members of the U.S. national security
establishment during the Cold war — former secretaries of State
George Shultz and Henry Kissinger, ex-Secretary of Defense william
Perry, and former Senate Armed Services Committee Chairman
Sam Nunn — formed the Nuclear Security Project, a program of
the Nuclear Threat Initiative, to advance the cause of a nuclear
weapons-free world.” 5
Johnson is optimistic about getting to a nuclear-free world.
“Getting to (global) zero will require a multilateral approach:
nuclear-armed states acting in concert to proportionately phase
out their arsenals, with rigorous verification every step of the
way,” he says, but adds “There are no insurmountable technical

Still, planning for a possible nuclear
war continued and testing accelerated:
Between 1953 and 1958, the three nuclear powers (Britain had tested its
first atomic bomb in 1952) conducted
231 tests, prompting growing international concern over health hazards
posed by fallout. In march 1958, under
growing worldwide pressure to end
testing, the Soviet Union announced
it was suspending its nuclear tests;
the United States and Britain followed
suit in August. The three countries
began test ban negotiations in Geneva,
Switzerland, on Oct. 31. 63
meanwhile, france tested its first
bomb in february 1960. Continued
french testing and escalating Cold war
tensions led the Soviets, and then the

British and Americans, to resume testing
in September 1961. 64
The Geneva test ban talks ended
in January 1962 without a treaty. Then,
that October, an American spy plane
discovered evidence of Soviet nuclear
missile sites in Cuba, from which missiles could reach the United States
within minutes. President John f.
Kennedy ordered preparations for a
nuclear counterattack against the Soviet Union.
The Soviet Union withdrew its missiles on Oct. 28, ending the crisis. for
its part, the United States removed missiles based in Turkey which had threatened the Soviet Union and had been
“a key reason for [Soviet Premier Nikita]
Khrushchev’s decision to send nuclear

or financial barriers to achieving global zero. The barriers are
political, and that’s a problem we know how to solve.”
Adds Cirincione, “we will get to a world without nukes.
These are obsolete weapons that were an accident of history,
and history has shown their disutility. we’ve lost tens of thousands
of troops in some major wars in the last 70 years, and yet not
once did the president think he had to use a nuclear weapon.
we have some risks today, but they pale in comparison to the
conflicts we’ve already fought without using nuclear weapons.”
But Keith Payne, president of the National Institute for Public
Policy in fairfax, va., which researches U.S. foreign and defense
policies, thinks history offers a different lesson. “It’s not clear
to me that nuclear disarmament is a desirable goal now,” says
Payne, who is also head of the Graduate Department of Defense
and Strategic Studies at missouri State University. “Deterrence
remains a key to preventing war. If you liked the first half of
the 20th century, which saw something like 100 million deaths
in just 12 years of combat, you’ll love nuclear disarmament and
the elimination of nuclear deterrence.
“Obviously there are dangers associated with maintaining
nuclear weapons,” Payne says. “But, unless you’ve instituted a
new, cooperative world order that deals effectively with international conflict without the resort to war, the great danger is
not having nuclear deterrence.”
michaela Dodge, a senior policy analyst at the Heritage foundation, a conservative think tank in washington, says eliminating
all nuclear weapons is “unrealistic.” “Countries are sovereign,’ she
says. “There will always be room for nations to pursue their

missiles to Cuba,” according to historian
Philip Nash. 65
The Cuban missile crisis had brought
the nuclear powers to the brink of
war, convincing the two sides to begin
negotiations to reduce the risk of a
future conflict. The United States, Britain
and Soviet Union reopened test ban
negotiations on July 15, 1963, and
quickly completed the Limited Test Ban
Treaty, which banned all but underground nuclear testing. 66
In 1964, China became the fifth
country to test an atomic bomb, which
led to the 1968 Treaty on the NonProliferation of Nuclear weapons
(known as the Non-Proliferation Treaty,
or NPT) whose signatories pledged to
prevent the spread of nuclear weapons
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own interests, and one of the most powerful guarantees of
national interest, and survival as a state, is having nuclear weapons.
There is no room for nuclear zero. And even if we could get
rid of all nukes tomorrow, I’m not convinced that a world without
them would be more peaceful than one with them.”
But valerie Plame, a Ploughshares board member and former
CIA operative, sees global nuclear disarmament as a daunting
but vital goal that would require political engagement by the
emerging leadership generation — the “millennials” — who
reached maturity during a period of relative nuclear tranquility.
“How do we get people to understand that this is an existential
threat, but that they can do something about it?” Plame says.
“The whole notion of nuclear weapons is so damn intimidating
— it’s easier just to recycle your garbage if you want to feel
good about doing something for the planet,” Plame says. “But
how do we harness this generation coming up, which has no
functional awareness of this existential threat, and put that
pressure on politicians? There’s a huge reservoir of passion, but
we need to tap into it.”
— William Wanlund
1

“About fAS,” federation of American Scientists, https://fas.org/about-fas/.
Lawrence S. wittner, “Disarmament movement lessons from yesteryear,”
Bulletin of the Atomic Scientists, July 27, 2009, http://tinyurl.com/zcdkobh.
3 “Nuclear-weapon-free zones (Nwfz) At a Glance,” fact sheet, Arms Control
Association, Dec. 15, 2009, http://tinyurl.com/777pluh.
4 Adeshina Emmanuel, “Sometimes fiscal Urgency Tops Desire to be Nuclear
free, Cities find,” The New York Times, July 10, 2012, http://tinyurl.com/no2vqcb.
5 “About NSP,” Nuclear Security Project, http://tinyurl.com/hger4cp.
2

beyond the five nations that already
had them. Eventually, all U.N. member
states except Israel, India and Pakistan
signed the treaty. By 1998, all three of
those non-signatories had developed
and tested nuclear weapons.
In the 1970s the United States —
under both GOP and Democratic administrations — negotiated treaties with
the Soviet Union designed to reduce
the number of nuclear weapons:
• Strategic Arms Limitation Treaty
(SALT), limiting the number of nuclear
missiles on each side (1972).
• Anti-Ballistic missile (ABm) Treaty,
limiting the Soviet Union and United
States to two ABm complexes, each
of which could have no more than
100 anti-ballistic missiles (1972).

• SALT II, limiting the number of
multiple-warhead missiles; the treaty
never entered into force, but both countries agreed to abide by its terms (1979).

Post-Cold War Challenges

O

n march 23, 1983, concerned that
the United States could not protect itself against a Soviet attack, President Ronald Reagan announced the
Strategic Defense Initiative (SDI) to
intercept incoming missiles. 67 The
controversial plan, which included
using space-based weapons, became
known derisively as “Star wars.”
If developed, the SDI would have
required the United States to withdraw
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Does ‘mutual Assured Destruction’ Still Prevent Armageddon?
Some experts say the Cold War-era doctrine is outdated.

T

he doctrine of mutual assured destruction — or mAD
— is fundamentally simple: If both sides have big enough
nuclear arsenals to survive a first strike from an enemy
and retaliate, then neither side will dare to attack at the risk
of its own destruction.
The concept took root during the Cold war, when the Soviet
Union successfully challenged American nuclear superiority. In a
1967 speech, then-Secretary of Defense Robert mcNamara outlined
the mAD concept, saying, “[w]e must be able to absorb the total
weight of nuclear attack on our country. . . . Deterrence of nuclear
aggression . . . means the certainty of suicide to the aggressor, not
merely to his military forces, but to his society as a whole.” 1
Today, some experts believe mAD is irrelevant to the unorthodox threats the United States faces from terrorists and
“rogue nations,” in particular North Korea.
Others argue, however, that Russia — now overhauling the
massive nuclear arsenal it inherited from the Soviet Union —
remains a menace that can be kept in check only by a modern
and reliable U.S. force.
when the Soviet Union dissolved in 1991 and the Cold war
ended, the United States reassumed the nuclear dominance it
lost in the 1970s to the Soviets, who had the world’s biggest
arsenal. In 1994, william Perry, secretary of Defense under President Bill Clinton, said America’s nuclear strategy was no longer

from the ABm Treaty and upset the
strategic balance between the United
States and the Soviet Union. In any
event, the required technology proved
too complex and expensive. SDI was
abandoned after Reagan left office in
1989, and his successors pursued less
ambitious missile defense schemes. 68
Despite efforts to halt the spread
of nuclear weapons, the global inventory peaked in 1986 at 70,300
warheads, with the United States and
Soviet Union together holding about
63,000 of them. meeting in Reykjavik,
Iceland, that year, Reagan and Soviet
Premier mikhail Gorbachev discussed
eliminating all ballistic missiles,
which travel outside the atmosphere
before falling back to Earth, and
eventually doing away with nuclear
weapons altogether. The discussion
foundered, mostly over language
dealing with SDI.
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based on mAD. “we have coined a new word for our new
posture, which we called mutual assured safety, or mAS,” based
on reduced arsenals and “improved safety and security for the
residual force of nuclear weapons.” 2
But Steven Pifer, a senior fellow at the Brookings Institution,
think tank that advises washington policymakers, says elements
of mAD remain. “The one country that poses an existential
threat in terms of being able to destroy the United States is
Russia, and how do we prevent that? By having the basis to
form a strong nuclear capability, that the Russians would understand that if they tried to do something, the result would
be the destruction of Russia.”
Pifer continues, “I’d like to see more of a move toward mAS,
where in a cooperative way you begin to reduce weapons, with
greater transparency. But I think it’s been derailed by the politics
between moscow and washington over the last four years.”
mAD isn’t a one-size-fits-all doctrine, says Brad Roberts, director
of the Center for Global Security Research at the Lawrence
Livermore National Laboratory. “It’s been the policy of every administration since the Cold war to reject a relationship of mutual
vulnerability or mutual assured destruction with countries like
North Korea.” That Asian nation, according to the Congressional
Research Service, has at most a handful of nuclear weapons, and
the United States maintains clear nuclear superiority over it. 3

However, the Reykjavik meeting led
to the 1987 signing of the IntermediateRange Nuclear forces Treaty, banning
nuclear missiles with a range between
300 to 3,400 miles, and laid the groundwork for the first Strategic Arms Reduction Treaty (START I) providing for
deep reductions in missiles with a range
of more than 3,400 miles. 69
START I, signed July 31, 1991, was
the last arms-control agreement between
the United States and Soviet Union,
which within six months had disintegrated into 15 countries. The fall of the
Soviet Union ended the Cold war and
left nuclear weapons in Russia, Ukraine,
Belarus and Kazakhstan, all eventually
brought under Russian control. 70
India declared itself a nuclear
weapons state in 1998, after conducting
five more nuclear tests, followed quickly
by Pakistan, which became the world’s
eighth nuclear power. 71

After the Sept. 11, 2001, terrorist attacks
in the United States, President George
w. Bush declared that the United States
and Russia no longer had to fear missile
attacks from one another. The United
States pulled out of the ABm treaty,
Bush said, so it could reinforce its missile
defenses to protect against attacks by
terrorists or “rogue states.” 72
In 2010, Obama and Russian President Dmitry medvedev signed the New
START pact, which replaced the expired
START I and further reduced the numbers of missiles and launchers on both
sides. 73 New START became operative
in february 2011.
Russia and the United States also collaborated on nine-year-long talks that
in 2015 produced the Joint Comprehensive Plan of Action, which restricted
Iran’s nuclear development to peaceful
objectives in exchange for the lifting of
economic sanctions on that nation. 74

“we had to accept this relationship of mAD with the USSR
during the Cold war. There was nothing we could do to escape
it,” Roberts says. “we accept it today as a matter of principle
with Russia, but we reject it as a matter of national policy since
the Cold war with states like North Korea.”
for George Perkovich, vice president for studies at the
Carnegie Endowment for International Peace, a washington
think tank that promotes peaceful resolutions to international
conflicts, mAD isn’t really a doctrine. Rather, he says, “it’s a fact
of life. It was stumbled upon as it became a fact.
“But ultimately, when you have an adversary that has a lot
of capabilities and resources like the Russians, or now like
China,” which has the world’s third-largest nuclear arsenal, after
Russia and the United States, “you can’t escape [mAD],” says
Perkovich. “As long as the other side has a survivable nuclear
force that can destroy some large fraction of your population,
that’s mutual deterrence.”
Some defense policymakers say mAD’s value is that it has
worked. Despite the Cold war arms buildup and the global
and regional tensions among nuclear powers today, no nation
has used an atomic bomb since August 1945 when the United
States dropped one on Nagasaki, Japan.
“[T]here is no doubt for 70 some years . . . that the United
States has deterred great power war against nuclear-capable

But the relative cordiality of the U.S.Russian nuclear relationship had already
begun to break down. In July 2014,
the United States accused Russia of violating the Intermediate-Range Nuclear
forces Treaty by testing a groundlaunched cruise missile, which, unlike
ballistic missiles, are guided, jet-powered weapons that fly low over land
and water. Russia called the accusation
“baseless” and in february 2015 said
the United States had itself violated
the treaty by installing cruise missile
launchers in Eastern Europe. 75 Relations
worsened in 2014 when Russian forces
entered eastern Ukraine, leading to U.S.
support for international economic
sanctions being placed on Russia. 76
The cooling in the relationship coincided with what some observers perceived as a newly threatening tone in
the rhetoric of Russian officials in discussing nuclear weapons. 77
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adversaries” by maintaining a sizable and modern deterrent
force, said Adm. Cecil Haney, commander of the U.S. Strategic
Command. 4
Joseph Cirincione, president of the pro-disarmament
Ploughshares fund in washington, has a different perspective.
“Some argue that mAD is pragmatic and has prevented nuclear
war, but you can’t make the argument that it’s just, that it’s
right, that we should actually launch a thermonuclear war,” he
says. “No sane person could walk through what it means to
launch these weapons and say it’s the right thing to do.
“The problem with mAD is, it works until it doesn’t — and
then it fails catastrophically. The consequences of the failure
of this doctrine isn’t that your country is invaded or a war
starts; it’s that civilization is destroyed.”
— William Wanlund
1 Secretary of Defense Robert mcNamara, “mutual Deterrence,” Atomic Archive,

Sept. 18, 1967, http://tinyurl.com/ye73nxs.
Secretary of Defense william Perry, press conference, Department of Defense,
Sept. 22, 1994, http://tinyurl.com/zqhkymb.
3 Emma Chanlett-Avery, Ian E. Rinehart and mary Beth D. Nikitin, “North Korea:
U.S. Relations, Nuclear Diplomacy, and Internal Situation,” Congressional Research
Service, Jan. 15, 2016, http://tinyurl.com/jfahdkl.
4 Cecil D. Haney, remarks at the Center for Strategic and International Studies,
washington, D.C., Jan. 22, 2016, http://tinyurl.com/gloy2mt.
2

CURRENT
SITUATION
Russian Saber-Rattling

S

ome experts think the tough, recent
Russian rhetoric on nuclear weapons
reflects the Putin government’s efforts
to regain international respect it believes
was lost when the former Soviet Union
broke up. “Russia’s goal is to be recognized
as a great power, a nuclear superpower,
equal to the United States,” says Arbatov
of the Russian Academy of Sciences.
williams of Kings College says the
Russian saber-rattling “is primarily for
domestic consumption.” Still, she says,
“that doesn’t make it any less risky.

“Russia still wants to be in the greatpower business, and nuclear weapons
remain their No. 1 tool for portraying
themselves that way,” she says. “That’s
why we’re seeing this increased reliance
on nuclear weapons and modernization
and this nuclear saber-rattling.”
Kristensen of the federation of American Scientists says the Russian tough
talk is meant mainly to camouflage
the country’s conventional military
shortcomings. “when the Putin leadership is saying these things, one has
to be careful not to automatically interpret it as an increased willingness
to use nuclear weapons,” he says.
Others suspect a deeper reason for
the Russian rhetoric. The National Institute for Public Policy’s Payne says
Putin is trying to regain influence or
even control over the other countries
of the former Soviet Union. One example is Georgia, which Russia invaded
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ten years, it is likely to double that of
India, and exceed those of france, the
United Kingdom, and China. Only the
arsenals of the United States and Russia
will be larger.” 78
Nadeem Hotiana, spokesman for
Pakistan’s embassy in washington, says
that, once India had tested a nuclear
weapon in 1974, Pakistan felt it needed
to develop a nuclear capability to defend itself. “Unresolved conflicts with
India . . . required that Pakistan take
necessary steps to maintain strategic
stability in South Asia,” Hotiana says.

AFP/Getty Images/Niklas Halle’n

in 2008, ostensibly on behalf of separatists there.
“Russia reportedly went to nuclear
alert status during its 2008 move into
Georgia, and Putin has said . . . he was
considering going to a nuclear alert during Russia’s 2014 military occupation of
Crimea. That seems to signal that Putin
believes the threat of using nuclear
weapons can help Russia regain hegemony over [former Soviet territory]. If
that really is Russian planning, we have
an enormous and unprecedented deterrence challenge on our hands.”

Demonstrators in London protest the proposed renewal of Britain’s Trident
submarine-launched nuclear weapon system on Feb. 27, 2016. Britain has the
world’s fifth-largest nuclear arsenal behind Russia, the United States, France
and China. In 1963 Britain, along with the U.S. and Soviet Union, signed the
Limited Test Ban Treaty, the first major nuclear arms control agreement.

South Asian Arsenals

I

ndia and Pakistan, two nuclear-armed
enemies, remain a flashpoint. Currently the two countries’ nuclear arsenals
are about equal. The federation of
American Scientists estimates India’s inventory at 100 to 120 nuclear weapons
and Pakistan’s at 110 to 130. But C.
Christine fair, an associate professor at
Georgetown University’s Peace and Security Studies Program, believes “Pakistan
has the [world’s] fastest-growing nuclear
arsenal and, within the next five to
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India enjoys substantial conventionalweapon superiority over Pakistan and
has adopted what it calls the “Cold
Start” doctrine, which could allow the
Indian military to invade Pakistan with
little warning. That puts Pakistan “under
increasing pressure to rely on its nuclear
arsenal for self-defense,” said Oxford
University international relations scholar
walter Ladwig III. 79
Pakistan, which has had numerous
coups through the years and has Taliban
in its northwest frontier, is falling “farther
and farther behind India on nearly all

other attributes of national power,” including economic strength, according
to nuclear scholars Toby Dalton, codirector of the Nuclear Policy Program
at the Carnegie Endowment, and
michael Krepon, co-founder and senior
associate of the Stimson Center, an international affairs think tank in washington. And “the weaker Pakistan becomes, the more the dangers associated
with its growing stockpiles of nuclear
weapons and fissile material will be
compounded,” they said. 80
One of those dangers is uncertain
command and control of Pakistan’s battlefield weapons, says Davenport of
the Arms Control Association. “when
you consider an India-Pakistan border
clash, and escalation in the fog of war,
it’s not inconceivable that a Pakistani
commanding general might choose to
use a tactical nuclear weapon in response to [Indian] conventional superiority,” Davenport says.

North Korean Secrecy

I

n January, North Korea tested a nuclear device — its fourth test since
2006 — which it described as a hydrogen bomb. The secrecy surrounding
North Korea’s nuclear weapons program makes it difficult to verify the
claim. many western nuclear experts
were skeptical, noting that seismic reports indicated the blast wasn’t powerful
enough for a hydrogen bomb, although
some said the explosion could have
been “a partial, failed test.” 81
while few doubt North Korea can
produce nuclear weapons, experts are
uncertain whether it has an arsenal.
The Congressional Research Service,
which provides nonpartisan policy reports to federal lawmakers, estimated
in January that North Korea has enough
fissile material to build “at least half a
dozen nuclear weapons.” 82
David Albright, president of the Institute for Science and International SeContinued on p. 642
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o

ver an area equivalent to a thousand football fields, a
fireball forms a mile out in every direction. Temperatures exceed 20 million degrees fahrenheit — hotter than the
sun’s surface. Every living thing and human structure vanishes.
The subsequent blast demolishes everything within two
miles. Beyond that range, the heaviest concrete buildings still
stand, but barely. Everything else within three miles crumples.
Roughly 1.5 million people die in that first flash of light.
Another 1.5 million — men, women and children living or
working within seven miles of the epicenter — spend agonizing
hours or days dying from burns, crush wounds and radiation.
meanwhile, thousands of fires ignited by the blast coalesce
into a massive firestorm that consumes the city. Above, radioactive fallout stretches hundreds of miles, poisoning everything in
its path.
That is a single — and comparatively modest-sized — nuke
detonated in downtown manhattan. The world is bristling with
15,000 of these weapons, some with far greater destructive force.
The terrible prospect that these weapons will be used has
driven every American president since Dwight D. Eisenhower
to reduce global nuclear arsenals. It is the clear-eyed understanding of what these weapons do that drove President
Ronald Reagan’s quest for “the total elimination one day of
nuclear weapons from the face of the Earth,” and compelled
President Barack Obama to swing for the fences in 2009
when he announced America’s commitment to seek the same.
“Nuclear security” is an absurd proposition so long as nuclear weapons exist. Every day, we risk their use — by accident, by unauthorized action, by mistaken launch on false
warning, by deliberate decisions stemming from crisis or
conflict, or by terrorists who acquire them. And nuclear-armed
nations, including our own, are spending lavishly to upgrade,
expand and/or further operationalize their arsenals, increasing
that risk.
Perversely, these risks are being accepted in the name of
deterrence and security. But deterrence cannot prevent the unintended use of nuclear weapons, and in fact may not prevent
intentional use. Its core premise is to threaten, at all times, the
use of nuclear weapons. That is not security. The only way to
eliminate the risk is to eliminate the weapons. That is an international effort the United States is uniquely suited to spearhead, not unilaterally or “by example,” but through relentless
leadership, diplomacy and pressure. The alternative is to accept the inevitability of their use — and all that entails.

t

he chief goal of U.S. nuclear policy should not be to
abolish nuclear weapons. That goal involves extreme
dangers that typically go unspoken but are critical to its
serious consideration.
Since world war II, U.S. nuclear deterrence capabilities
have, without a doubt, helped to prevent and limit wars. The
evidence is overwhelming. Correspondingly, since the establishment of nuclear deterrence after world war II, there has been
a dramatic reduction in the percentage of combat deaths
worldwide from the relatively high levels that had prevailed
for centuries. That is a historic accomplishment.
for example, during the first half of the 20th century, absent nuclear deterrence to prevent war, two world wars
caused 80 million to 100 million deaths in a dozen years of
combat. Another world war fought with modern conventional,
chemical and biological weapons would lead to far greater
death and destruction. It must be deterred.
Proponents of nuclear disarmament appeal for a new, more
cooperative world order that would no longer need nuclear
deterrence to prevent world war. But such appeals have never
created a cooperative world order, and there is no evidence
they ever will. In response to earlier activism for nuclear abolition, winston Churchill said, “Be careful above all things not to
let go of the atomic weapon until you are sure and more than
sure that other means of preserving peace are in your hands.”
The inconvenient truth is that no plausible alternative to nuclear
deterrence for preserving peace is foreseeable, much less in
hand. Yet, nuclear abolition would eliminate this existing tool
known to have moved human history away from its bloody past.
Another reason for not prioritizing nuclear abolition is that
numerous countries that would have to agree instead reject it
as a serious goal. moscow, for example, deems it an American
“trick” to deny Russia its most critical weapons. Indeed, Russia
now, more than ever, emphasizes its nuclear forces for coercion
and wartime employment.
At the same time, U.S. allies place high priority on maintaining the U.S. nuclear deterrence “umbrella” for their security.
As former french Ambassador to NATO françois de Rose observed wryly, “It will be time to think about general and complete nuclear disarmament when human nature has changed.”
Precisely so. Prioritizing nuclear abolition now, rather than
effective nuclear deterrence, ignores international realities and
would undercut the means we know support what must be
our highest priority, preventing and limiting war.

yes no

no
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curity, a washington think tank that
promotes nuclear nonproliferation, estimated North Korea could produce 20
to 100 nuclear weapons by 2020. 83
North Korea also has test-fired ballistic missiles capable of reaching South
Korea and Japan, 650 miles away. U.S.
military analysts say North Korea is
working to perfect longer-range missiles, but believe it will be years before
they will be able to reach the U.S.
mainland. Experts debate whether the
North Koreans have the ability to miniaturize a nuclear weapon for use as a
missile warhead; a 2015 Defense Department report stated they may have
overcome that obstacle. 84

New Arms Race?

O

n may 27, in the last full year of
his administration, Obama again
called for the world to rid itself of its
nuclear arsenals. Speaking in Hiroshima,
Japan, target of the world’s first atomic
bombing, Obama said, “[A]mong those
nations like my own that hold nuclear
stockpiles, we must have the courage
to escape the logic of fear, and pursue
a world without them.” 85
In July The Washington Post reported
that Obama is considering several strategies to fulfill this promise, including
scaling back plans for modernizing the
U.S. nuclear arsenal without jeopardizing
national security. Another is renouncing
the first use of nuclear weapons during
a conflict, a policy known as “no first
use.” A third would be to push the
U.N. Security Council to affirm its ban
on testing nuclear weapons. 86
But many feel a nuclear-free world
is still a long way away. former U.S.
Defense Secretary william J. Perry has
said that “far from continuing the nuclear
disarmament that has been underway
for the last two decades, we are starting
a new nuclear arms race.” 87
Stephen Rademaker, an assistant secretary of State during the George w.
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Bush administration, said the disarmament goals Obama set in his 2009
Prague speech were never realistic. “Of
course, he continues to articulate the
abolition of nuclear weapons as a goal,”
Rademaker said, “but . . . unlike in
2009, when I think he was sincere
and he really thought this was achievable, I think today he wants to abolish
nuclear weapons in the same way that
other politicians say they want to abolish
poverty or eliminate drug addiction.
It’s an aspiration, but . . . something
we all understand is not going to be
achieved anytime soon.” 88
As Obama’s presidency winds down,
other observers see a mixed nuclear
legacy. “On [nuclear] funding, strategy,
arms control policy, the Obama administration has come across as a surprisingly
traditional presidency,” Kristensen of the
federation of American Scientists says.
“There’s an inherent reluctance in any
administration to do too much, too fast.
maybe that’s sound, but there’s a disconnect in the public impression of
what this administration was thought
to be about as opposed to what it has
actually accomplished.”
Some disarmament supporters feel
let down. Derek Johnson, executive
director of Global zero, which, like
Ploughshares, advocates total nuclear
disarmament, says, “we could not have
predicted that President Obama — the
man who won a Nobel Peace Prize
[in 2009] for his commitment to nuclear
disarmament — would embark on a
$1 trillion nuclear spending spree of
his own, one that threatens to lock in
a new nuclear arms race.”
Some, however, doubt that Obama’s
successors will follow through on the
modernization plan. “Insiders don’t believe it will ever happen,” said Philip E.
Coyle III, a former head of Pentagon
weapons testing. 89 Neither presidential
candidate has commented at length on
the plan, but GOP nominee Donald J.
Trump said that “our nuclear arsenal
doesn’t work” and is obsolete. Democratic
nominee Hillary Clinton has vowed to

maintain the world’s “strongest military,”
but said at one campaign stop that expanding and modernizing the nuclear
force “doesn’t make sense to me.” She
added she will study the issue. 90
Other observers see pluses on
Obama’s nuclear ledger. Harvard’s Bunn
praised the New START pact with Russia
and the recent agreement to prevent
Iran from developing nuclear weapons,
which he described as a “breakthrough.”
On the other hand, Bunn said, “we
have a nuclear arms race in South Asia
between India and Pakistan. . . . we
have North Korea expanding its nuclear
arsenal in a very dangerous way,” and
tensions with Russia have increased.
“The successes are real and important,”
Bunn said, “but the world has proven
to be more resistant to change in nuclear
postures than Obama expected when
he came to office.” 91

OUTLOOK
Uncertain Future

“T

wenty years down the road,”
says Cirincione of Ploughshares,
“the disarmament agenda will be advancing significantly, with fewer nuclear
weapons, no new nuclear states and
Russian and U.S. weapons levels going
down considerably. The weapons become less and less relevant to our
threats and become more and more
expensive. I think that’s the future.”
But he cautions, “The question is
whether we can get there without a
nuclear catastrophe, like a terrorist
threat or a nuclear war in South Asia
or an accident or a miscalculation.”
Payne of the National Institute for
Public Policy says “you would have to
be omniscient” to know precisely what
America’s future nuclear weapons deterrence requirements will be. “You
would have to know opponents’ values,
will and decision-making processes so

well that you could determine the number and types of weapons necessary to
deter them from whatever you’re hoping
to deter them from,” he says. But, he
adds, “we still must try to deter war.”
Some are optimistic about the possibilities for disarmament. Johnson of
Global zero envisions a four-step scenario that will bring the world to nuclear
zero around 2030. The first would see
the United States and Russia negotiate
to reduce their warheads to 1,000 each,
he says. “Once that’s ratified, every
other nuclear-armed country would
agree to freeze its own arsenal and
pledge to join multilateral talks.”
Then, the United States and Russia
would further cut their warheads to
500 each, and other countries would
reduce their inventories proportionately.
After that, all nuclear countries would
sign and implement an accord.
But Thomas Schelling, emeritus distinguished professor in the University of
maryland School of Public Policy, who
shared the 2005 Nobel Prize in Economics
for research on conflict and cooperation,
is skeptical. “Any state with fissionable
material would cheat on an agreement
and keep a stock of weapons-grade material in the belief that every other nation
would do the same thing,” he says. “A
nuclear-zero world would be a nervous
world. It cannot be guaranteed to be a
world without war, and if nuclear powers
go to war, they will develop nuclear
weapons as fast as they can.”
It also will be important to keep
an eye on China’s nuclear development,
according to Robert farley, an assistant
professor at the University of Kentucky’s
Patterson School of Diplomacy and International Commerce. China, he noted,
is developing a land-mobile intercontinental ballistic missile, which “suggests
that China is moving definitively away
from [its traditional policy of] minimal
deterrence and toward a more robust,
survivable second-strike capability.”
China is also doubling the size of its
missile-carrying submarine fleet from
four to eight.
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farley said, “for four decades, the
key nuclear arms control agreements
have been conducted in bilateral terms
between washington and moscow. The
increasing size and sophistication of
the Chinese arsenal may make this approach obsolete.” 92
The dynamic between Russia and
the United States, however, remains key
to any nuclear future, many observers
say. The Carnegie Endowment’s
Perkovich sees a possible opening for
future negotiations. “Arms control treaties
make predictable the threat you have
to deal with,” he says. “The Russians
don’t want to be without that kind of
predictability, and I don’t think we do.”
However, he adds, “Nuclear disarmament won’t be possible unless the
major relationships among the states
that have nuclear weapons are fundamentally secure. . . . It’s very difficult
to see all of those relationships being
resolved, but, gee, we try to work on
them anyway.”
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