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This book was written while I was in my eighth year 
as director for nonproliferation at the Carnegie Endowment 
for International Peace. While at Carnegie I had the oppor-
tunity to directly engage some of the top scholars and senior 
officials in the field, both in the United States and around 
the world. Their insights inform the discussion of the history, 
theory, and future of nuclear weapons within this volume. I 
have tried to cite as many of them as possible and refer the 
reader to their works for more in-depth discussion. To all, 
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heavily on the dedication and assistance of Jane Vaynman 
and Joshua Williams, two of the finest researchers at Carn-
egie. Both worked for months to provide historical data, 
reviews of literature on the history and theory of prolif-
eration, first drafts, informed comments, and painstaking 
corrections. Ben Bain and Caterina Dutto also pored over 
volumes of writings on nuclear issues and diligently deliv-
ered references, tables, charts, and insights. Georgetown 
University graduate student Courtney Radsch and Carnegie 
researcher Revati Prasad got this book off to a strong start 
with research that informed the proliferation theory chap-
ter. My colleagues and my coauthors of Deadly Arsenals, Jon 
B. Wolfsthal and Miriam Rajkumar, educated and sustained 
me not only during the drafting of this study but throughout 
our years together at the Endowment. The book could not 
have been written without this outstanding Carnegie non-
proliferation team.
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From the beginning, nuclear weapons have both ter-
rified and fascinated us. Fear of the bomb motivated the first 
atomic program; the allure of the bomb’s power later pro-
pelled national leaders to build ever-larger arsenals. Today, 
fear of a nuclear attack by terrorists or another country has 
made nuclear proliferation the number one security threat 
facing the United States and many other nations. Yet several 
countries still maintain extensive nuclear arsenals developed 
for another era, develop plans for new weapons, and postu-
late new nuclear missions. Leaders in several other nations—
motivated by their own perceived security needs as well as by 
a desire for symbols of power and status—covet the weapons 
now denied them.

This is a book about those weapons. More specifically, it 
is about how and why nuclear weapons have multiplied, and 
what can be done to slow, stop, and reverse their spread. This 
discussion makes one very important assumption: the prolif-
eration of nuclear weapons is undesirable.

This assumption is far from universal. Since the early days 
of the nuclear age, there has been a vigorous debate among 
scholars and policy makers on this issue. Nuclear optimists 
contend that nuclear weapons are beneficial, that their pres-
ence enhances international stability, and that their spread is 
inevitable. Nuclear pessimists warn that nuclear arsenals cre-
ate instability, that the risk of nuclear weapon use—either by 
intention or accident—is too great to accept, and that there is 
nothing inevitable about nuclear proliferation.1
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xi i  i n t r o d u c t i o n

The optimists embrace the theory of nuclear deterrence, 
which holds that fear of a devastating nuclear counterstrike 
prevents states from attacking other nuclear states. Because 
of mutual deterrence, they argue, nuclear weapons prevent 
war between nuclear nations. Their presence enhances sta-
bility by discouraging rash or aggressive action. There is 
some compelling evidence to support this view. From 900 to 
950, for example, one hundred million people died in wars. 
From 95 to 2000, only some twenty million people suffered 
that same fate.2 “Well-managed proliferation,” some say, with 
perhaps double the number of today’s nuclear-armed states, 
would extend the benefits of nuclear deterrence to many ar-
eas of the world, helping to keep the peace in Europe, Asia, 
and elsewhere.3

The pessimists disagree. They believe that “we lucked out” 
during the Cold War, when the two nuclear superpowers 
stood “eyeball to eyeball,” in former secretary of state Dean 
Rusk’s famous description of the Cuban Missile crisis.4 The 
spread of nuclear weapons, they argue, reduces real secu-
rity. States are not always rational actors, for example. State 
leaders may act irrationally and initiate a nuclear strike. Nor 
are states monolithic. Substate actors with their own agen-
das, such as military commanders, may ignore orders and 
trigger a nuclear attack. Even with stable governments, they 
argue, the risk of an accidental launch is great because of 
technical failure, breakdown of command and control, bad 
intelligence, or false assumptions. Finally, the proliferation 
of nuclear weapons and their related technologies increases 
the risk of nuclear terrorism. Osama bin Laden has declared 
it a “religious duty” to acquire nuclear, biological, and chemi-
cal weapons; the multiplication of state arsenals and facilities 
would give him more possible sources of supply.5

While presenting both sides of the debate, this book 
clearly aligns with the nuclear pessimists. Though no nuclear 
weapons have been used in war since August 945, no one 
can guarantee that this good fortune will continue. There 
have been too many close calls in the past sixty years to war-
rant such optimism. The physical, economic, and political 
consequences of a nuclear explosion in any major city would 
be far beyond anything seen since World War II. The physi-
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cal damage from the blast, heat, and radiation of a nuclear 
weapon would be enormous. A small atomic weapon of 20 
kilotons (similar to those used on Hiroshima and Nagasaki) 
would destroy or damage most buildings in a modern city 
and kill almost everyone within a 0-square-mile area, while 
a modern -megaton hydrogen bomb would kill most people 
within 50 to 600 square miles, depending on the ferocity of 
the firestorms created by the explosion. Radioactive fallout 
from the blast would kill thousands of others.

Profound societal damage would also occur. Physicist 
Charles Ferguson and scholar William Potter explain in a 
2004 study:

Consequences stemming from a terrorist-detonated nu-
clear weapon in an American city would emanate beyond 
the immediate tens or hundreds of thousands of fatalities 
and the massive property and financial damage. Ameri-
cans who were not killed or injured by the explosion 
would live in fear that they could die from future nuclear 
terrorist attacks. Such fear would erode public confidence 
in the government and could spark the downfall of the 
administration in power. The tightly interconnected 
economies of the United States and the rest of the world 
could sink into a depression as a result of a crude nuclear 
weapon destroying the heart of a city.6

This threat stems not only from the 27,000 nuclear weap-
ons held by eight or nine nations today but also from the 
possibility that new nations or even terrorist groups will join 
this deadly club. Many therefore conclude that we must find 
a non-nuclear alternative to global security. Upon receiving 
the 2005 Nobel Peace, Prize Mohamed ElBaradei, the direc-
tor general of the International Atomic Energy Agency, said, 
“I have no doubt that, if we hope to escape self-destruction, 
then nuclear weapons should have no place in our collective 
conscience, and no role in our security.”7

This book reviews the history, theory, and current trends 
in nuclear proliferation before coming to several conclusions 
about current policy and how it can be improved to signifi-
cantly reduce the global nuclear threats.



xiv  i n t r o d u c t i o n

Our story begins with an historical look back for a very 
good reason: we forget most of what we learn. This is true of 
individuals and of nations. The first three chapters serve both 
as a narrative for an elaboration of the science and technol-
ogy of nuclear weapons and as a reminder that many of to-
day’s challenges are new in form, but not in substance, from 
those of the past. Policies to address these threats have been 
debated for over sixty years. We now have a solid historical 
record to use in judging which strategies worked and which 
did not. Just as the policy choices made in the early days of 
the nuclear age shaped the Cold War nuclear threats, the de-
cisions we make in the next few years will determine whether 
we will roll back today’s challenges or launch instead into a 
new wave of proliferation.

This brief look at the history of nuclear weapons should 
help readers better understand the various policy options 
described in the second half of the book. To help navigate 
these nuclear waters, we have also included a glossary, and 
extensive footnotes provide ideas for further readings. With 
these tools, readers can come to their own insights and con-
clusions about what the future of these weapons should be. 
For these should be policy decisions decided not by a small 
group of officials behind closed doors but by an informed 
public with the full benefit of considered debate. We hope 
this study contributes to that discussion.
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The Atom
Figure from the Department of Energy, http://www.eia.doe.gov

http://www.eia.doe.gov/kids/energyfacts/sources/images/carbon%20atom.gif

Fission
Figure from the Government of the Hong Kong Special Administrative  

Region of the People’s Republic of China, http://emb.gov.hk
http://resources.emb.gov.hk/envir-ed/globalissue/images/e_Nuclear_fission.jpg

Centrifuge
Figure from Cirincione, Wolfsthal, and Rajkumar, Deadly Arsenals: Nuclear, 

Chemical, and Biological Threats  
(Carnegie Endowment for International Peace, 2005)



Albert Einstein signed the letter. Years later he would 
regret it, calling it the one mistake he had made in his life. 
But in August 939, Adolf Hitler’s armies already occupied 
Czechoslovakia and Austria and his fascist thugs were arrest-
ing Jews and political opponents throughout the Third Reich. 
Signing the letter seemed vital. His friends and fellow physi-
cists, Leo Szilard and Eugene Wigner, had drafted the note he 
would now send to President Franklin D. Roosevelt.

The scientists had seen their excitement over the recent 
breakthrough discoveries of the deepest secrets of the atom 
turn to fear as they realized what unleashing atomic energies 
could mean. Now the danger could not be denied. The Nazis 
might be working on a super-weapon; they had to be stopped.

In his famous letter, Einstein warned Roosevelt that in the 
immediate future, based on new work by Szilard and the Ital-
ian physicist Enrico Fermi, “it may become possible to set up 
a nuclear chain reaction in a large mass of uranium, by which 
vast amounts of power and large quantities of new radium-
like elements would be generated.” This “new phenomenon,” 
he said, could lead to the construction of “extremely power-
ful bombs of a new type.” Just one of these bombs, “carried 
by boat and exploded in a port, might very well destroy the 
whole port together with some of the surrounding territory.” 
The Nazis might already be working on such a bomb. “Ger-
many has actually stopped the sale of uranium from Czecho-
slovakian mines, which she has taken over,” Einstein report-
ed.1 He urged Roosevelt to speed up American experimental 
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work by providing government funds and coordinating the 
work of physicists investigating chain reactions.

Roosevelt responded, but tentatively. He formed an Advi-
sory Committee on Uranium to oversee preliminary research 
on nuclear fission. By the spring of 940, the committee had 
allocated only 6,000 to purchase graphite bricks, a critical 
component of experiments Fermi and Szilard were running 
at Columbia University. In 94, however, engineer Vannevar 
Bush, the president of the Carnegie Institution of Washing-
ton and the president’s informal science advisor, convinced 
Roosevelt to move faster. British Prime Minister Winston 
Churchill also weighed in, sending the president new, critical 
studies by scientists in England.

The most important was a memorandum from two German 
refugee scientists living in England, Otto Frisch and Rudolph 
Peierls. From their early experiments and calculations, they 
detailed how vast the potential destructive power of atomic 
energy could be—and such power’s military implications. 
Their memo to the British government estimated that the en-
ergy liberated from just 5 kilograms of uranium would yield 
an explosion equal to several thousand tons of dynamite.

This energy is liberated in a small volume, in which it will, 
for an instant, produce a temperature comparable to that 
in the interior of the sun. The blast from such an explo-
sion would destroy life in a wide area. The size of this area 
is difficult to estimate, but it will probably cover the center 
of a big city.

In addition, some part of the energy set free by the 
bomb goes to produce radioactive substances, and these 
will emit very powerful and dangerous radiations. The ef-
fects of these radiations is greatest immediately after the 
explosion, but it decays only gradually and even for days 
after the explosion any person entering the affected area 
will be killed.

Some of this radioactivity will be carried along with 
the wind and will spread the contamination; several miles 
downwind this may kill people.2

The scientists concluded:

2  b u i l d i n g  t h e  b o m b



If one works on the assumption that Germany is, or will 
be, in the possession of this weapon, it must be realized 
that no shelters are available that would be effective and 
that could be used on a large scale. The most effective re-
ply would be a counter-threat with a similar bomb. There-
fore it seems to us important to start production as soon 
and as rapidly as possible.3

They did not, at the time, consider actually using the bomb, 
as “the bomb could probably not be used without killing 
large numbers of civilians, and this may make it unsuitable 
as a weapon for use by this country.”4 Rather, they thought 
it necessary to have a bomb to deter German use. This was 
exactly the reasoning of Einstein, Szilard, and others.

Soon after the Frisch-Peierls memo circulated at the 
highest levels of the British government, a special commit-
tee on uranium , confusingly named the MAUD committee 
for a British nurse who had worked with the family of Dan-
ish physicist Niels Bohr, began assessing  the two scientists’ 
conclusions.5 The MAUD report on “Use of Uranium for a 
Bomb” would have an immediate impact on the thinking of 
both Churchill and Franklin Roosevelt in the summer and 
fall of 94. It concluded that a “uranium bomb” could be 
available in time to help the war effort: “the material for the 
first bomb could be ready by the end of 943.”6 Upon meeting 
with Vannevar Bush and learning of the MAUD committee’s 
dramatic conclusions on October 9, 94, Roosevelt autho-
rized the first atomic bomb project.

Bush, then head of the newly formed National Defense 
Research Committee, asked Harvard President James Conant 
to direct a special panel of the National Academy of Sciences 
to review all atomic energy studies and experiments. Though 
Bush’s committee recommended the “urgent development” 
of the bomb, the December 94 attack on Pearl Harbor gave 
other conventional military concerns greater precedence. It 
was not until a year later that work began in earnest.

The Manhattan Project, formally the “Manhattan En-
gineering District,” was created in August 942 within the 
Army Corps of Engineers. The laboratory research now be-
came a military pursuit, in part to mask its massive budget. 
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Brigadier General Leslie Groves assumed leadership of the 
project in September 942 and immediately accelerated work 
on all fronts. Historian Robert Norris says of Groves, “Of all 
the participants in the Manhattan Project, he and he alone 
was indispensable.”7

Groves was the perfect man to direct the massive effort 
needed to create the raw materials of the bomb, having just 
finished supervising the construction of the largest office 
building in the world, the new Pentagon. He needed to find 
a partner who could mobilize the scientific talent already 
engaged in extensive nuclear research at laboratories in 
California, Illinois, and New York. At the University of Cali-
fornia at Berkeley, Groves met physicist J. Robert Oppen-
heimer for the first time and heard his plea for a laboratory 
purely devoted to work on the bomb itself.8 Groves thought 
Oppenheimer “a genius, a real genius,” and soon convinced 
him to head the scientific effort.9 Together they chose a re-
mote southwestern mesa as the perfect site for the greatest 
concentration of applied nuclear brainpower the world had 
ever seen.

An Atomic Primer

When the young scientists recruited for the Manhattan Proj-
ect moved into the stark buildings of Los Alamos, New Mex-
ico, surrounded by barbed wire, they understood that they 
would be working on a top-secret project that could win the 
war. Most knew that they were there to build the world’s first 
atomic bomb, but didn’t know much more beyond that. To 
bring everyone up to speed, physicist Robert Serber gave five 
lectures in early April 943 on the scientific and engineer-
ing challenges ahead. His lecture notes, mimeographed and 
given to all subsequent arrivals, became knows as The Los 
Alamos Primer. Today, it still serves as a valuable guide to the 
essentials of an atomic bomb.

Serber got right to the point: “The object of the Project is to 
produce a practical military weapon in the form of a bomb in 
which the energy is released by a fast neutron chain reaction in 
one or more of the materials known to show nuclear fission.”10

4  b u i l d i n g  t h e  b o m b



The discovery of fission was new, but the idea of the atom 
goes back to the early Greek thinkers. In about 400 bce, 
Democritus reasoned that if you continuously divided matter, 
you would eventually get down to the smallest, undividable 
particle, which he called an atom, meaning “uncuttable.” By 
the beginning of the twentieth century, scientists realized the 
atom had an internal structure. In 908 Ernest Rutherford dis-
covered that atoms had a central core, or nucleus, composed 
of positively-charged protons, surrounded by the negatively 
charged electrons detected by J. J. Thompson eleven years ear-
lier. In 932 James Chadwick discovered that there were par-
ticles equal in weight to the proton in the nucleus, but without 
an electrical charge. He dubbed them neutrons. This led to the 
atomic model that we are familiar with today, of an atom as 
a miniature planetary system, with a nucleus of hard, round 
balls of protons and neutrons with smaller electron balls orbit-
ing around. (See the first diagram on the page facing page .)

Familiar, but not quite right. Danish physicist Niels Bohr, 
among his many other contributions, found that a large nu-
cleus behaved more like a water droplet. His insight led to 
a breakthrough discovery in 939. German scientists Otto 
Hahn and Fritz Strassman, working with physicist Lise Meit-
ner, had been bombarding uranium, the heaviest element 
found in nature, with neutrons and observing the new ele-
ments that seemed to form. Uranium has an atomic number 
of 92, meaning it has 92 protons in its nucleus. The scientists 
thought that the neutrons were being absorbed by the urani-
um atoms, producing new, man-made elements, but chemi-
cal analysis indicated that this was not the case. When Meit-
ner and physicist Otto Frisch applied Bohr’s water droplet 
model to these experimental results, they realized that under 
certain conditions the nucleus would stretch and could split 
in two, like a living cell. Frisch named the process after its 
biological equivalent: fission. (See the second diagram.)

Three events happen during fission. The least important, it 
turns out, is that the uranium atom splits into two smaller at-
oms (usually krypton and barium). Scientists had finally re-
alized the dream of ancient alchemists—the ability to trans-
form one element into another. But it is the other two events 
that made the discovery really interesting. The two newly 
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created atoms weigh almost exactly what the uranium atom 
weighed. That “almost” is important. Some of the weight loss 
is attributable to neutrons flying out of the atom. These are 
now available for splitting other, nearby uranium nuclei. For 
every one neutron that splits a uranium nucleus, two more, 
on average, are generated. Splitting one nucleus can, under 
the right conditions, lead to the splitting of two additional 
nuclei, then four, then eight, on up. This is the chain reaction 
that can start from a single neutron.

The third event is the real payoff. Each fission converts a 
small amount of the mass of the atom into energy. The first 
scientists to discover fission applied Einstein’s famous formu-
la, E = mc2, and quickly realized that even this small amount 
of matter (“m”) multiplied by the speed of light squared (“c2”) 
equals a very large amount of energy (“E”).11

Energy at atomic levels is measured in electron volts. 
Normal chemical reactions involve the forming or break-
ing of bonds between the electrons of individual atoms, each 
releasing energies of a few electron volts. Explosives, such 
as dynamite, release this energy very quickly, but each atom 
yields only a small amount of energy. Splitting a single ura-
nium nucleus, however, results in an energy release of al-
most 200 million electron volts. Splitting all 2,580,000,000,
000,000,000,000,000 (2.58 trillion trillion) uranium atoms 
in just one kilogram of uranium would yield an explosive 
force equal to ten thousand tons of dynamite. This was the 
frightening calculation behind the Frisch-Peierls memo and 
Einstein’s letter to Roosevelt. One small bomb could equal 
the destructive force of even the largest bomber raid.

The Right Stuff

Understanding these calculations was the easy part. There 
wasn’t any great “secret” to atomic energy (and there isn’t 
now). Physicists at the time in the United States, Great Brit-
ain, Russia, Germany, Italy, and Japan all quickly grasped the 
significance of nuclear fission. The hard part, and this is still 
true today, is producing the materials that can sustain this 
chain reaction. Some concluded that the material could not 
be made, or at least not made in time to affect the course 
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of the war. Others disagreed—among them the influential 
authors of the MAUD committee report. The crucial differ-
ence in the United States was not superior scientific exper-
tise but the industrial capability to make the right materials. 
Groves used this capability to build by the end of the war 
the manufacturing equivalent of the American automobile 
industry—an entirely new industry focused on creating just 
one product.12

To understand the challenge the United States faced then, 
and which other nations who want nuclear weapons face to-
day, we have to delve a little deeper into atomic structures. 
Ordinary uranium cannot be used to make a bomb. Urani-
um, like many other elements, exists in several alternative 
forms, called isotopes. Each isotope has the same number of 
protons (and so maintains the same electric charge) but var-
ies in the number of neutrons (and thus, in weight). Most of 
the atoms in natural uranium are the isotope U-238, mean-
ing that they each have 92 protons and 46 neutrons for a 
total atomic weight of 238. When an atom of U-238 absorbs a 
neutron, it can undergo fission, but this happens only about 
one-quarter of the time. Thus, it cannot sustain the fast chain 
reaction needed to release enormous amounts of energy. But 
one of every 40 atoms in natural uranium (about 0.7 per-
cent) is of another uranium isotope, U-235. Each U-235 nu-
cleus has 92 protons but only 43 neutrons. This isotope will 
fission almost every time a neutron hits it. The challenge for 
scientists is to separate enough of this one part of fissile ura-
nium from the 39 parts of non-fissile uranium to produce 
an amount that can sustain a chain reaction. This quantity 
is called a critical mass. The process of separating U-235 is 
called enrichment.

Almost all of the 2 billion spent on the Manhattan Project 
(about 23 billion in 2006 dollars) went toward building the 
vast industrial facilities needed to enrich uranium. The Army 
Corps of Engineers built huge buildings at Oak Ridge, Ten-
nessee, to pursue two different enrichment methods. The first 
was gaseous diffusion. This process converts the uranium 
into gas, then uses the slightly different rates at which one 
isotope diffuses across a porous barrier to separate out the 
U-235. The diffusion is so slight that it requires thousands of 
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repetitions—and hundreds of diffusion tanks. Each leg of the 
U-shaped diffusion plant at Oak Ridge was a half-mile long.

The other system was electromagnetic separation. Again, 
the uranium is converted into a gas. It is then moved through 
a magnetic field in a curved, vacuum tank. The heavier iso-
tope tends to fly to the outside of the curve, allowing the 
lighter U-235 to be siphoned off from the inside curve. Again, 
this process must be repeated thousands of times to produce 
even small quantities of uranium rich in U-235. Most of the 
uranium for the bomb dropped on Hiroshima was produced 
in this way.

Both of these processes are forms of uranium enrichment 
and are still in use today. By far the most common and most 
economical method of enriching uranium, however, is to use 
large gas centrifuges. (See the third diagram on the page facing 
the opening of chapter .) This method (considered but rejected 
in the Manhattan Project) pipes uranium gas into large vacuum 
tanks; rotors then spin it at supersonic speeds. The heavier iso-
tope tends to fly to the outside wall of the tank, allowing the 
lighter U-235 to be siphoned off from the inside. As with all 
other methods, thousands of cycles are needed to enrich the 
uranium. Uranium enriched to 3–5 percent U-235 is used to 
make fuel rods for modern nuclear power reactors. The same 
facilities can also enrich uranium to the 70–90 percent levels of 
U-235 needed for weapons. (This inherent “dual-use” capability 
is one of the key problems in controlling the spread of nuclear 
weapons and is explored further in chapters 2, 4, and 6.)

There is a second element that can sustain a fast chain re-
action: plutonium. This element is not found in nature and 
was still brand-new at the time of the Manhattan Project. In 
940, scientists at Berkeley discovered that after absorbing 
an additional neutron, some of the U-238 atoms transformed 
into a new element with 93 protons and an atomic weight of 
239. (The transformation process is called beta-decay, where 
a neutron in the nucleus changes to a proton and emits an 
electron.) Uranium was named after the planet Uranus. Since 
this new element was “beyond” uranium, they named it nep-
tunium after the next planet in the solar system, Neptune. 
Neptunium is not a stable element. Some of it decays rap-
idly into a new element with 94 protons. Berkeley scientists 

8  b u i l d i n g  t h e  b o m b



Glenn Seaborg and Emilio Segré succeeded in separating this 
element in 94, calling it plutonium, after the next planet in 
line, Pluto.

Plutonium-239 is fissile. In fact, it takes less plutonium to 
sustain a chain reaction than uranium. The Manhattan Proj-
ect thus undertook two paths to the bomb, both of which 
are still the only methods pursued today. Complementing 
the uranium enrichment plants at Oak Ridge, the Project 
built a small reactor at the site and used it to produce the 
first few grams of plutonium in 944. The world’s first three 
large-scale nuclear reactors were constructed that year in just 
five months in Hanford, Washington. There, rods of uranium 
were bombarded with slow neutrons, changing some of the 
uranium into plutonium. This process occurs in every nu-
clear reactor, but some reactors, such as the ones at Hanford, 
can be designed to maximize this conversion process.

The reactor rods must then be chemically processed to 
separate the newly produced plutonium from the remaining 
uranium and other highly radioactive elements generated in 
the fission process. This reprocessing typically involves a se-
ries of baths in nitric acid and other solvents and must be 
done behind lead shielding with heavy machinery. The first 
of the Hanford reactors went operational in September 944 
and produced the first irradiated slugs (reactor rods that had 
been bombarded with neutrons) on Christmas Day of that 
year. After cooling and reprocessing, the first Hanford plu-
tonium arrived in Los Alamos on February 2, 945. The lab 
had gotten its first 200 grams of U-235 from Oak Ridge a year 
earlier and it now seemed that enough fissile material could 
be manufactured for at least one bomb by August 945.

The Manhattan Project engineers and scientists had con-
quered the hardest part of the process—producing the mate-
rial. But that does not mean that making the rest of the bomb 
is easy.

Bomb Design

The two basic designs for atomic bombs developed at Los 
Alamos are still used today, though with refinements that in-
crease their explosive yield and shrink their size.
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In his introduction lectures, Robert Serber explained the 
basic problem that all bomb designers have to solve. Once 
the chain reaction begins, it takes about 80 generations of 
neutrons to fission a whole kilogram of material. This takes 
place in about 0.8 microseconds, or less than one millionth 
of one second. “While this is going on,” Serber said, “the en-
ergy release is making the material very hot, developing great 
pressure and hence tending to cause an explosion.”13

This is a bit of an understatement. The quickly generated 
heat rises to about 0 billion degrees Celsius. At this tempera-
ture the uranium is no longer a metal but has been converted 
into a gas under tremendous pressure. The gas expands at 
great velocity, pushing the atoms further apart, increasing 
the time necessary for neutron collisions, and allowing more 
neutrons to escape without hitting any atoms. The material 
would thus blow apart before the weapon could achieve full 
explosive yield. When this happens in a poorly designed 
weapon it is called a “fizzle.” There is still an explosion, just 
smaller than designed and predicted.

Led by Robert Oppenheimer, the scientific teams devel-
oped two methods for achieving the desired mass and ex-
plosive yield. The first is the gun assembly technique, which 
rapidly brings together two subcritical masses to form the 
critical mass necessary to sustain a full chain reaction. The 
second is the implosion technique, which rapidly compresses 
a single subcritical mass into the critical density.

The gun design is the least complex. It basically involves 
placing a subcritical amount of U-235 at or around one end of 
a gun barrel and shooting a plug of U-235 into the assembly. 
To avoid a fizzle, the plug has to travel at a speed faster than 
that of the nuclear chain reaction, which works out to about 
,000 feet per second.14 The material is also surrounded by 
a “tamper” of uranium that helps reflect escaping neutrons 
back into the bomb core, thus reducing the amount of mate-
rial needed to achieve a critical mass.

The nuclear weapon that the United States dropped on 
Hiroshima, Japan, on August 6, 945, was a gun-type weap-
on. Called “Little Boy,” the gun barrel inside weighed about 
,000 pounds and was six feet long. The science was so well 
understood, even at that time, that it was used without being 
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explosively tested beforehand. Today, this is almost certainly 
the design that a terrorist group would try to duplicate if they 
could acquire enough highly enriched uranium. The Hiro-
shima bomb used 64 kilograms of U-235.15 Today, a similar 
bomb could be constructed with approximately 25 kilograms, 
in an assembled sphere about the size of a small melon.

Gun-design weapons can use only uranium as a fissile ma-
terial. The chain reaction in plutonium proceeds more rap-
idly than the plug can be accelerated, thus causing the device 
to explode prematurely. But plutonium can be used in anoth-
er design that uniformly compresses the material to achieve 
critical mass (as can uranium). This is a more complex design 
but allows for a smaller device, such as those used in today’s 
modern missile warheads. The implosion design was used in 
the first nuclear explosion, the Trinity test at Alamogordo, 
New Mexico, on July 6, 945, and in the “Fat Man” nuclear 
bomb dropped on Nagasaki, Japan, on August 9, 945.

The implosion method of assembly involves a sphere of 
bomb material surrounded by a tamper layer and then a layer 
of carefully shaped plastic explosive charges. With exquisite 
microsecond timing, the explosives detonate, forming a uni-
form shock wave that compresses the material down to criti-
cal mass. A neutron emitter at the center of the device (usu-
ally a thin wafer of polonium that is squeezed together with a 
sheet of beryllium) starts the chain reaction. The Trinity test 
used about 6 kilograms of plutonium,16 but modern implo-
sion devices use approximately 5 kilograms of plutonium or 
less—a sphere about the size of a plum.17

By Spring 945 the Los Alamos scientists were franticly rush-
ing to assemble what they called the “gadget” for the world’s 
first atomic test. Although they had spent years in calculation, 
the staggering 20-kiloton magnitude of the Trinity explosion 
surpassed expectations. Secretary of War Henry Stimson re-
ceived word of the successful test while accompanying Presi-
dent Truman at the Potsdam Conference. At the close of the 
conference, Truman made a deliberately veiled comment to 
Stalin, alluding to a new U.S. weapon. The Soviet premier re-
sponded with an equally cryptic nod and “Thank you.”18

Back in the U.S. the wheels were in motion, and the first 
atomic bomb, “Little Boy,” was on a ship headed to Tinian, 
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an island off the coast of Japan. In the months leading up 
to Trinity, top government officials had selected targets and 
formed a policy of use. The eight-member Interim Commit-
tee, responsible for A-bomb policy and chaired by Stimson, 
concluded that “we could not give the Japanese any warning; 
that we could not concentrate on a civilian area; but that we 
should seek to make a profound psychological impression 
on as many of the inhabitants as possible . . . [and] that the 
most desirable target would be a vital war plant employing a 
large number of workers and closely surrounded by workers’ 
houses.”19 On August 6, 945, Little Boy exploded with a force 
of 5 kilotons over the first city on the target list, Hiroshima.

Dropping the Bomb

To this day, the decision to drop the bomb on Japan remains 
controversial and historians continue to dispute the bomb’s 
role in ending the Pacific war. The traditional view argues 
that Truman faced a hellish choice: use the bomb or subject 
U.S. soldiers to a costly land invasion. Officials at the time 
did not believe that Japan was on the verge of unconditional 
surrender, and the planned land invasion of the home islands 
would have resulted in extremely high casualties on both 
sides. The months preceding the atomic bombings had wit-
nessed some of the most horrific battles of the war in the Pa-
cific, with thousands of U.S. troops dying in island assaults. 
Historians Thomas B. Allen and Norman Polmar write:

Had the invasions occurred, they would have been the 
most savage battles of the war. Thousands of young U.S. 
military men and perhaps millions of Japanese soldiers 
and civilians would have died. Terror weapons could have 
scarred the land and made the end of the war an Arma-
geddon even worse than the devastation caused by two 
atomic bombs.20

Immediately after the bombing of Hiroshima and Naga-
saki, there was significant moral backlash, expressed most 
poignantly in the writings of John Hersey, whose gripping 
story of six Hiroshima residents on the day of the bombing 
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shocked readers of the New Yorker in 946. But the debate 
was not over whether the bombing was truly necessary to 
end the war. It was not until the mid-960s that an alternate 
interpretation sparked a historiographical dispute.21 In 965, 
Gar Alperovitz argued in his book Atomic Diplomacy that 
the bomb was dropped primarily for political rather than 
military reasons. In the summer of 945, he says, Japan was 
on the verge of surrender. Truman and his senior advisors 
knew this but used the atomic bomb to intimidate the Soviet 
Union and thus gain advantage in the postwar situation.22 
Some proponents of this perspective have disagreed with 
Alperovitz on the primacy of the Soviet factor in A-bomb 
decision making, but have supported his conclusion that the 
bomb was seen by policy makers as a weapon with diplo-
matic leverage.23

A middle-ground historical interpretation, convincingly 
argued by Barton Bernstein, suggests that ending the Pacific 
war was indeed Truman’s primary reason for dropping the 
bomb, but that policy makers saw the potential to impress 
the Soviets, and to end the war before Moscow could join 
an allied invasion, as a “bonus.”24 This view is buttressed by 
compelling evidence that most senior officials did not see a 
big difference between killing civilians with fire bombs and 
killing them with atomic bombs. The war had brutalized ev-
eryone. The strategy of intentionally attacking civilian tar-
gets, considered beyond the pale at the beginning of the war, 
had become commonplace in both the European and Asian 
theaters. Hiroshima and Nagasaki, in this context, were the 
continuation of decisions reached years earlier. It was only 
after the bombings that the public and the political leaders 
began to comprehend the great danger the Manhattan Proj-
ect had unleashed and began to draw a distinction between 
conventional weapons and nuclear weapons.
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Soon after using the bomb, President Harry Tru-
man began wrestling with how to control it. “The hope of 
civilization,” he said in his message to Congress in October 
945, “lies in international arrangements looking, if possible, 
to the renunciation of the use and development of the atomic 
bomb.” In November 945, Truman advanced the first gov-
ernment nonproliferation plan when he joined with British 
Prime Minister Clement Attlee and Canadian Prime Minis-
ter Mackenzie King to propose to the new United Nations 
that all atomic weapons be eliminated and that nuclear tech-
nology for peaceful purposes be shared under strict interna-
tional controls, implemented by a U.N. Atomic Energy Com-
mission. By 946, he had a detailed plan that included many 
of the nuclear nonproliferation proposals still debated today, 
including a ban on the production of any new weapons or the 
fissile material for weapons, international control of nuclear 
fuel, a strict inspection regime, and complete nuclear dis-
armament. Truman was not alone in considering new poli-
cies that might be able to stop the spread of this terrible new 
weapon. In fact, the origins of this first U.S. plan can be found 
in the troubled conversations some atomic scientists held in 
the closing days of the war.

Franck Warning

A-bomb research was conducted primarily in Los Alamos, 
while scientists at the Manhattan Project’s Metallurgical 
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Laboratory in Chicago focused on the production of fissile 
materials that would form the core of the explosive device. 
In December 942, the first test nuclear reactor went criti-
cal in the squash courts under the stadium at the University 
of Chicago. While Los Alamos raced to finish the bomb, by 
the spring of 945 work at Chicago had slowed and scientists 
were drawn to thoughts of the future. That June, when the de-
feat of Nazi Germany eliminated the major reason why many 
of the scientists had rallied to the atomic project, Chicago 
physicist and Nobel laureate James Franck formed a com-
mittee to consider the implications of the bomb. It included 
Eugene Rabinowitch, the ultimate drafter of the report (and 
later that year a founder of the Bulletin of the Atomic Scien-
tists) and Leo Szilard, who agonized about its use on Japan 
after Hitler’s defeat. They were increasingly concerned about 
the uncontrolled spread of atomic energy and the moral im-
plications of using the atomic bomb.

The scientists warned that the United States could not 
rely on its current advantage in atomic weaponry. Nuclear 
research would not be an American monopoly for long, and 
secrecy would not mean protection. Staying ahead in pro-
duction was also a false source of security, since a “quantita-
tive advantage in reserves of bottled destructive power will 
not make us safe from sudden attack.” If no international 
agreement were developed after the first detonation of the 
bomb, they concluded, then there would be a “flying start of 
an unlimited armaments race.”1

The report identified nuclear materials as the critical choke 
point. The scientists believed that the rationing of uranium 
ores could be the simplest way to control nuclear technol-
ogy. Under an international agreement, uranium could be 
accounted for, and there would be a check on the conversion 
of natural uranium into fissile material. Any international 
agreement must, they said, be backed by controls: “No paper 
agreement can be sufficient since neither this or any other 
nation can stake its whole existence on trust in other na-
tions’ signatures.”

The Franck report also argued that the use of the bomb on 
Japan without warning would have both moral and political 
repercussions:
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It will be very difficult to persuade the world that a nation 
which was capable of secretly preparing and suddenly re-
leasing a weapon, as indiscriminate as the rocket bomb 
and a thousand times more destructive, is to be trusted in 
its proclaimed desire of having such weapons abolished 
by international agreement.

Rather than immediately drop the bomb, they contended, 
there should be a technical demonstration of its enormous 
explosive power to warn the Japanese of what would happen 
if they failed to surrender.

After a discussion of the Franck report in mid-June, the 
interim committee decided that the technical demonstration 
pushed by the scientists would not convince Japan to surren-
der. It did not seriously consider the recommendations on 
international control of atomic energy.

But the Chicago scientists had hit upon a core truth: pre-
venting proliferation had to be a universally accepted politi-
cal solution; the science of nuclear technology could not be 
otherwise contained. They could not have been more clear:

We urge that the use of nuclear bombs in this war be con-
sidered as a problem of long-range national policy rather 
than military expediency, and that this policy be directed 
primarily to the achievement of an agreement permit-
ting an effective international control of the means of 
nuclear warfare.

Enter Baruch

This impulse found new life after the war. The Truman-At-
tlee-King proposal to form a commission was adopted by 
the United Nations in December 945. On June 4, 946, the 
United States representative to the commission, conservative 
financier Bernard Baruch, presented the nation’s detailed rec-
ommendations. At the United Nations, Baruch was nothing 
if not dramatic. “We are here to make a choice between the 
quick and the dead,” he said. “That is our business. . . . If we 
fail, then we have damned every man to be the slave of fear.”
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Baruch based his plan on the Acheson-Lilienthal report, 
which had been submitted to President Truman by Under-
secretary of State Dean Acheson and U.S. Atomic Energy 
Commission Chairman David Lilienthal in March 946. The 
plan sought to establish an International Atomic Develop-
ment Authority that would own and control all “dangerous” 
elements of the nuclear fuel cycle, including all uranium 
mining, processing, conversion, and enrichment facilities. 
Only “non-dangerous” activities would be allowed on a na-
tional level, and even then only with a license granted by the 
proposed International Authority. Baruch reasoned that this 
structure would make verification relatively simple since the 
mere possession of a uranium conversion or enrichment plant 
by a national authority would be a clear violation. Baruch’s 
version of the plan also included automatic punishment for 
violations, which went a step further than the recommenda-
tions of Acheson and Lilienthal.2

Since the objective of the Baruch Plan was not only to re-
strain the spread of nuclear weapons, but also to prevent an 
arms race and eliminate the bomb altogether, it proposed that 
once the International Authority could ensure that no other 
state was able to construct the bomb, the United States would 
guarantee the elimination of its entire nuclear stockpile.

Approved by the U.N. Atomic Energy Commission on De-
cember 3, 946, the plan was opposed by the Soviet Union in 
the U.N. Security Council. Stalin saw the bomb as more than 
a weapon. It was also a symbol of industrial might, scientific 
accomplishment, and national prestige. Stalin told his scien-
tists, “Hiroshima has shaken the whole world. The balance 
has been broken. Build the Bomb—it will remove the great 
danger from us.”3

Stalin was not about to accept any plan that limited Soviet 
national sovereignty and that might have locked in, even if 
only for a short time, America’s nuclear advantage. Knowing 
that the Americans would refuse, the Soviets proposed that 
any agreement require Washington to disarm prior to the es-
tablishment of some form of international authority.

Stalin was right. Truman and Baruch would not compro-
mise. There was a growing sense among prominent Ameri-
can officials that the United States should retain a nuclear 
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monopoly. Leslie Groves argued that the Soviets would not 
be able to build the bomb for one to two more decades. Sec-
retary of State James Byrnes saw the bomb as a trump card 
in meetings with Stalin and Soviet Foreign Minister V. M. 
Molotov. Even Baruch came to believe that the plan could 
only be accepted on its own terms since “America can get 
what it wants if she insists on it. After all, we’ve got it and 
they haven’t.”4

The combination of Soviet opposition and growing faith in 
the sustainability of American superiority proved too much 
for the Baruch Plan. For a brief time in 946, this revolu-
tionary vision to abolish the ultimate weapon seemed within 
reach. In a matter of months, it was defunct.

A Bomb for Russia

Historian David Holloway and others argue persuasively that 
even if Truman had followed physicist and Nobel laureate 
Niels Bohr’s advice to tell the Soviets about the bomb before 
it was built, Stalin would still have pursued a Russian bomb. 
“As the most powerful symbol of American economic and 
technological might, the atomic bomb was ipso facto some-
thing the Soviet Union had to have too,” Holloway writes. 5 
In fact, by the time of the Baruch Plan, Russia was seriously 
committed to her atomic bomb project.

The Soviet effort commenced with little fanfare in 943. 
Stalin did not expect the bomb to be ready in time to influ-
ence the war with Germany, and the nuclear program was 
instead started as “a rather small hedge against future un-
certainties.”6 The head of the Soviet project, physicist Igor 
Kurchatov, struggled to attain both the fissile materials and 
the political support necessary to speed up development of 
the bomb. Even in the spring and summer of 945, Stalin 
remained skeptical. When Truman cryptically mentioned a 
“new weapon of unusual destructive force” at the Potsdam 
Conference in July 945, Stalin most likely understood the 
atomic bomb reference.7 But the reality of the weapon as a 
tool of both destruction and diplomacy was not apparent to 
Stalin until the bombing of Hiroshima and Nagasaki.8
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Moscow’s effort was greatly accelerated following the end 
of World War II. Stalin was determined, and he spared no 
expense, telling his nuclear scientists, “Ask for whatever you 
like. You won’t be refused.”9 Thrown full force into a greatly 
expanded nuclear program, Soviet scientists knew they were 
several years behind the Americans. But they also had a sig-
nificant advantage: the U.S. had shown it could be done. The 
American design, while not the most efficient, was success-
ful, and the Soviet Union did not have time to take chances. 
Soviet intelligence provided scientists with the key elements 
of the American bomb design.10 But as the source of the 
bomb design was kept secret, experimental results had to be 
reconstructed and steps retraced. Apart from Kurchatov and 
a few other select members of the project, Soviet physicists 
did not know they were working on copied designs.

It took the U.S.S.R. four years to catch up, achieving the 
bomb in almost the exact same time it took the U.S.11 The first 
Soviet nuclear test took place on August 29, 949. The test 
was set up in remote Kazakhstan, at a site known as Semi-
palatinsk-2. The area around the settlement, later renamed 
after Kurchatov, was to be the site of over 450 nuclear tests 
through the course of the Cold War.

An Atomic Edge?

The American monopoly was over. For Stalin, the bomb 
wasn’t a threat to all of humanity, but rather a source of se-
curity and power. Truman saw it more than ever as a tool to 
contain Stalin and preserve American security. He ordered a 
rapid increase in the then small U.S. atomic arsenal.

Atomic weapons were becoming the currency of power. 
Policy was increasingly influenced by the strong belief in the 
diplomatic utility of these new weapons. As we will see later, 
this view retains a powerful hold on policy makers in many 
countries today. It began early on, as some within the U.S. 
government argued that dropping the bomb on Japan would 
also have a deterrent effect on the Soviet Union. The Soviets 
understood this, but did not respond as predicted. Molo-
tov said years later that the Soviets rejected the Baruch Plan  

c o n t r o l l i n g  t h e  b o m b  9



because they believed that the bombs dropped on Japan 
“were, of course, not against Japan but against the Soviet 
Union: ‘See, remember what we have. You don’t have the 
atomic bomb, but we do—and these are what the conse-
quences will be if you stir.’ Well, we had to adopt our tone, to 
give some kind of answer, so that our people would feel more 
or less confident.”12

The idea that political power comes from the barrel of a 
gun-assembly fission bomb took hold in both American and 
Soviet policy. Even James Conant, the president of Harvard 
who had overseen the Manhattan Project and was a voice 
for nuclear restraint, wrote Henry L. Stimson in 947, “I am 
firmly convinced that the Russians will eventually agree to the 
American proposals for the establishment of an atomic energy 
authority of world-wide scope, provided they are convinced 
that we would have the bomb in quantity and would use it 
without hesitation in another war” (emphasis in original).13   
But Conant was wrong. The American shift to more and big-
ger bombs did not convince the Soviets to forgo their own 
arsenal. Instead, it encouraged Moscow to respond in kind.
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After the 948 coup in Czechoslovakia and the Berlin 
crisis that same year, President Truman ordered an increase 
in weapons production. By late 949, the United States had 
more than 200 atomic bombs. When the Soviets tested their 
first fission bomb that November, Truman raised the stakes, 
accelerating a program to build the “Super,” or hydrogen 
bomb.1 David Lilienthal, chairman of the U.S. Atomic Energy 
Commission (AEC), wrote in his diary, “More and better 
bombs. Where will this lead . . . is difficult to see. We keep 
saying, ‘We have no other course’; what we should say is ‘We 
are not bright enough to see any other course.’ ”2

Many of the scientists responsible for the first nuclear 
weapon, including Robert Oppenheimer and James Conant, 
strongly opposed the “Super.” The AEC had asked for the ad-
vice of its General Advisory Committee on the entire nuclear 
weapons program. Oppenheimer and Conant joined in the 
unanimous opinion of the eight-member group against the 
hydrogen bomb. They believed it to be a weapon of genocide: 
“The use of this weapon would bring about the destruction 
of innumerable human lives; it is not a weapon which can be 
used exclusively for the destruction of material installations 
of military or semi-military purposes. Its use therefore car-
ries much further than the atomic bomb itself the policy of 
extermination of civilian populations.”3 Even if the Soviets 
developed the H-bomb, they argued, the United States could 
deter its use with atomic weapons.

The scientists’ views did not prevail. Albert Einstein wrote 
in March 950, “The idea of achieving security through  
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national armaments is, at the present state of military tech-
nique, a disastrous illusion. . . . The armament race between 
the USA and the USSR, originally supposed to be a preven-
tive measure, assumes hysterical character.”4

The Super project inaugurated the design and testing of 
the advanced weapon that now composes the large majority 
of modern arsenals. Fission bombs create temperatures equal 
to those of the surface of the sun, but fusion bombs truly are 
the equivalent of bringing a small piece of the sun down to 
earth. The energy of all stars (including our own sun) comes 
not from the splitting of atoms, but from their fusion. The 
enormous gravity and high temperatures within stars fuses 
atoms together by overcoming the electromagnetic resistance 
that keeps them apart. Each fusion releases enormous ener-
gies, including the sunlight that makes possible life on earth.

The smaller the electrical charge of the atom, the lower 
the temperature needed to fuse the atoms. Thus, the process 
in the sun and other stars begins with the fusing of the light-
est atoms, hydrogen, into helium, then continues crushing 
heavier atoms together until they can no longer overcome the 
resistance of the created atoms. For the sun, this process has 
been continuing for about 4.5 billion years and will end some 
5–6 billion years hence when most of the its atoms have been 
fused up the chain into carbon, oxygen, silicon, magnesium, 
and sulfur. Massive stars, many times the size of our sun, can 
synthesize atoms all the way to iron before collapsing in a su-
pernova explosion whose shockwave forges trace amounts of 
the heavier elements up to and including uranium and scat-
ters all these elements into the universe. Every one of these 
atoms found on earth was created by this nuclear synthesis. 
The iron in our blood came from a supernova.

This science was now applied to weapons. Fusion weapons 
have two or more separate nuclear components in the same 
device that are ignited in stages—the energy released in the 
exploding fission “primary” is used to compress and ignite 
nuclear reactions in the separate fusion “secondary,” vastly 
increasing the explosive yield. The energy released in these 
weapons is generated primarily by the fusion of isotopes of 
hydrogen, hence the name, hydrogen bomb. A hydrogen 
atom normally has one proton and one electron. The hydro-
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gen isotopes best suited for fusion are known as deuterium 
(one proton, one neutron, and one electron) and tritium 
(one proton, two neutrons, and one electron). Fusion devices 
are also called thermonuclear weapons, because of the high 
temperature required to fuse these light isotopes together.5

The United States tested the first hydrogen device in the 
southern Pacific Ocean on November , 952. Whereas the 
first fission nuclear explosion—the Trinity device—had a 
force of 20,000 metric tons of TNT (that is, 20 kilotons), the 
first hydrogen explosion had a force of 0,400,000 metric 
tons of TNT (0.4 megatons).

The Soviet Union tested its first fusion device a year later 
on August 2, 953. The American Bravo test of March , 954, 
exploded the first deliverable H-bomb (with a yield of 5 
megatons) and the Soviets dropped their first true H-bomb 
on November 23, 955.

Atoms for Peace

America’s leaders were enthusiastic about both nuclear power 
and nuclear weapons in the 950s. Expert witnesses told Con-
gress that nuclear energy was the miracle power of the immedi-
ate future. They predicted atomic-powered cars, airplanes, and 
homes. They said that nuclear reactors would make electricity 
so cheap that we would no longer meter it. Winston Churchill, 
once again prime minister, envisioned atomic energy as “a 
perennial fountain of world prosperity.”6 President Dwight 
Eisenhower also believed in the promise of nuclear energy, but 
was more worried than many of his subordinates were about 
the dangers of nuclear weapons. He sought a way to promote 
peaceful use of the atom while also restricting military use. On 
December 8, 953, Eisenhower stepped to the podium of the 
United Nations to unveil his Atoms for Peace program. The 
former general wrote in his diary two days after the speech that 
he was inspired by “the clear conviction that the world was rac-
ing toward catastrophe,” and that he had to act.7

At the time of his speech the United States had detonated 
42 nuclear test explosions and military leaders were begin-
ning to integrate the much more powerful H-bombs into 
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their operational forces. Eisenhower explained to the Gen-
eral Assembly, “A single air group, whether afloat or land-
based, can now deliver to any reachable target a destructive 
cargo exceeding in power all the bombs that fell on Britain in 
all of World War II.”

But the Soviet Union was now also testing and deploying 
nuclear weapons, as was the United Kingdom. Eisenhower 
warned, “the knowledge now possessed by several nations will 
eventually be shared by others—possibly all others.”8 While 
countries were already beginning to build warning and de-
fensive systems against nuclear air attack, he cautioned, “Let 
no one think that the expenditure of vast sums for weapons 
and systems of defense can guarantee absolute safety for the 
cities and citizens of any nation. The awful arithmetic of the 
atomic bomb does not permit any such easy solution.”9

Eisenhower proposed the creation of the International 
Atomic Energy Agency (IAEA) to promote the peaceful uses 
of atomic energy while the nuclear powers “began to dimin-
ish the potential destructive power of the world’s atomic 
stockpiles.” By the time the IAEA opened for membership 
in 956, the disarmament components of the original vision 
were gone, as was the idea of the IAEA as a uranium bank 
that would equitably receive and redistribute fissile material. 
This hope disappeared with Soviet reluctance to contribute 
to the uranium bank, with American and Soviet nuclear 
arms policy, and with the strong views in Congress that the 
United States should be the one to decide who would receive 
its fissile material and nuclear technology.

But the promotion of atomic energy remained, now 
through bilateral agreements between each nuclear power 
(the United States, the United Kingdom, the Soviet Union), 
and whomever they chose to provide with nuclear assistance 
(most typically with research reactors, but also with power 
reactors, fissile material, heavy water, collaborative research 
efforts, and more). Eisenhower’s initiative has divided histo-
rians into two opposing schools of thought.

The first group—the proponents of the program—argue 
that nuclear technology was already beginning to spread, 
and that Atoms for Peace was the only way for responsible 
nations like the United States to regulate that spread in an at-
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tempt to ensure that it would remain peaceful. Former chair-
man of the IAEA Board of Governors Bertrand Goldschmidt 
believes “the Atoms for Peace policy has contributed to the 
slowing down of horizontal proliferation . . . The acceptance 
of a system of safeguards as a normal condition of interna-
tional nuclear commerce is without any doubt the major 
achievement of the Atoms for Peace program.”10

The second group’s view is just the opposite. From their 
perspective, Atoms for Peace was driven by a budding nu-
clear industry concerned that it might lose market share to 
the British, French, and Soviets, and by Cold War strategists 
who believed that, as a 955 National Security Council di-
rective put it, sharing nuclear technology would “strengthen 
American world leadership and disprove the Communists’ 
propaganda charges that the United States is solely con-
cerned with the destructive uses of the atom.” Atoms for 
Peace spread nuclear technology too quickly and too reck-
lessly, they contend. Not only was nuclear technology ag-
gressively promoted, but an acceptable safeguards regime 
was not even put into place until the late 960s. They point to 
the countries—such as India, Israel, Argentina, and Brazil—
that benefited from the program and used it as a springboard 
to build, or attempt to build, nuclear weapons. As Leonard 
Weiss, a former Senate staff expert on the program, put it, 
“It is legitimate to ask whether Atoms for Peace has accel-
erated proliferation by helping some nations achieve more 
advanced arsenals earlier than would have otherwise been 
the case. The jury has been in for some time on this question, 
and the answer is yes.”11

Learning to Love the Bomb

While Atoms for Peace was promoting nuclear technology 
for peaceful purposes, the U.S. military was equipping their 
troops with thousands of nuclear weapons, adapting them 
for use in nuclear depth charges, nuclear torpedoes, nuclear 
mines, nuclear artillery, and even a nuclear bazooka. (This 
infantry weapon, called the Davy Crockett, would fire a 
nuclear warhead about half a mile.) Both the United States 
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and the Soviet Union developed strategies to fight and win 
a nuclear war, created vast nuclear weapon complexes, and 
began deploying intercontinental ballistic missiles and fleets 
of ballistic missile submarines.

The effective abandonment of international control ef-
forts and the race to build a numerical and then a qualitative 
nuclear advantage resulted in the American nuclear arsenal 
mushrooming from just under 400 weapons in 950 to over 
20,000 by 960.  The Soviet arsenal likewise jumped from 5 
warheads in 950 to roughly ,600 in 960. The United States 
was ahead but afraid. As the atomic scientists had warned in 
the Franck report, numerical superiority did not bring secu-
rity. Tensions were high, and confrontations in Berlin (96) 
and Cuba (96 and 962) put the world on edge.

Baby boomers remember this era vividly. Most towns test-
ed their air raid sirens and civil defense emergency broadcast 
radio stations at noon every Saturday. Schools conducted 
regular “duck and cover” drills and brought students down to 
basements stocked with barrels of water and cartons of crack-
ers. The new shopping plazas opening up in the growing sub-
urbs regularly showed in their parking lots models of prefab-
ricated fallout shelters that could be buried in the backyard. 
Nuclear fears found artistic expression in books such as On 
the Beach and movies including Fail-Safe and most famously, 

figure 3.. U.S. and U.S.S.R. Nuclear Weapon Stockpiles, 
948–960
Global Nuclear Stockpiles, 945–2002, NRDC: Nuclear Notebook, Bulletin of the 
Atomic Scientists (Nov./Dec. 2002). 
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Dr. Strangelove, or How I Learned to Stop Worrying and Love 
the Bomb. Russia’s launch of Sputnik, the world’s first satellite, 
in 959 brought home a chilling new reality: atomic bombs 
could now be carried by long-range missiles that could de-
stroy cities within thirty minutes of launching. Anyone who 
was a child of that era can remember at least one moment 
when they were safely riding a bike or tucked in bed and the 
sound of a plane or a siren made them suddenly think, “This 
might be it. The Russians are bombing us.”

Moreover, the threat no longer came from just two states. 
The United Kingdom had joined the nuclear club in 952, 
France in 960, and China was not far off (they would test 
their first atomic weapon in 964). In 958, the U.S. intel-
ligence community concluded that, if things proceeded as 
they had over the previous ten years, then as many as sixteen 
states could have nuclear weapons by 968.12

Nuclear Restraint

American leaders were thus faced with the crucial question 
of how to protect the United States in the face of such a se-
vere threat. Build more weapons or try to climb down? For 
John F. Kennedy, the answer was clear. In September 96 the 
new president said that “the risks inherent in disarmament 
pale in comparison to the risks inherent in an unlimited 
arms race.”13

Table 3.. 958 National Intelligence Estimate

16 Potential Nuclear Weapon States

France Canada

Sweden East Germany

West Germany Czechoslovakia

Italy Poland

Belgium Japan

Netherlands China

Switzerland India

Norway Israel
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During the presidential campaign, Kennedy had gone 
after his opponent, Vice President Richard Nixon, from the 
right. He criticized the Eisenhower-Nixon administration 
for failing to protect American national security from the 
rising nuclear threats. In their third presidential debate in 
October 960, Kennedy said the administration had not 
done enough to end nuclear testing and stop the spread of 
nuclear weapons. “There are indications, because of new 
inventions,” he said, “that ten, fifteen or twenty nations will 
have a nuclear capacity—including Red China—by the end 
of the presidential office in 964.”14 While offering his sup-
port for an increase in conventional forces and production 
of the new Minuteman and Polaris nuclear missiles, he 
went on:

One of my disagreements with the present administration 
has been that I don’t feel a real effort has been made on 
this very sensitive subject, not only of nuclear controls, 
but also of general disarmament. Less than a hundred 
people have been working throughout the entire federal 
government on this subject. . . . If I have anything to do 
with it, the next administration will make one last great 
effort to provide for control of nuclear testing, control of 
nuclear weapons. If possible, control of outer space free 
from weapons and also to begin again the subject of gen-
eral disarmament levels.15

Kennedy was realistic. He balanced his disarmament pro-
posals with programs that modernized the U.S. nuclear forc-
es (and in the campaign accused his opponent—falsely—of 
allowing a “missile gap” to develop with the Soviet Union). 
The combined approach worked. As president, Kennedy kept 
his promises and worked forcefully for ways to reduce the 
nuclear threats. He created the Arms Control and Disarma-
ment Agency to pursue his vision and to provide some bal-
ance in national policy discussions.

If he had any doubts about the urgency of reducing nu-
clear dangers, these were dispelled by the 962 Cuban Mis-
sile crisis. The discovery that the Soviet Union had placed 
missiles in Cuba capable of hitting the United States set off 
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a diplomatic and military confrontation that terrified the 
world. Former Kennedy speech writer Arthur Schlesinger Jr. 
recalled the crisis in 2006:

The Cuban missile crisis was not only the most danger-
ous moment of the Cold War. It was the most dangerous 
moment in all human history. Never before had two con-
tending powers possessed between them the technical ca-
pacity to destroy the planet. Had there been exponents of 
preventive war in the White House, there probably would 
have been nuclear war.16

Only decades later, with the collapse of the Soviet Union 
and the opportunity for the participants in the crisis to sit 
down and discuss these events, did previously secret and 
terrifying information come to light. We now know what 
Kennedy and the Joint Chiefs did not know then: the Soviet 
Union had already placed over 00 nuclear warheads in Cuba 
and that the submarines escorting the cargo ships toward the 
American blockade of Cuba were armed with nuclear-tipped 
torpedoes.17 Any attack on either the ships or Cuba would 
have almost certainly unleashed an atomic reaction.

After the crisis, relieved that the United States and Russia 
had avoided nuclear war (however narrowly), Kennedy was 
determined never to come so close to the precipice again. He 
renewed the stalled Eisenhower administration negotiations 
for a Comprehensive Nuclear Test-Ban Treaty and began 
pursuit of a global nonproliferation pact. He signed the Lim-
ited Test Ban Treaty with the Soviet Union in 963, banning 
nuclear tests in the atmosphere, in space, and underwater, 
calling it a “first step” in a series of threat reduction mea-
sures he hoped would follow.18 “The weapons of war must be 
abolished,” he had told the United Nations in his first year in 
office, “before they abolish us.”19 He was now backing up his 
words with actions.

Kennedy did not live to finish the job, but Lyndon Johnson 
picked up where Kennedy left off. On July , 968, LBJ signed 
the diplomatic crown jewel of his presidency: the Treaty on 
the Non-Proliferation of Nuclear Weapons, popularly known 
as the Non-Proliferation Treaty or NPT.

r a c i n g  w i t h  t h e  b o m b  29



The Regime Emerges

Richard Nixon had some criticisms of the NPT while cam-
paigning against Hubert Humphrey in 968, but as presi-
dent secured its ratification by the Congress and signed it 
into force in a Rose Garden ceremony in March 970. “Let us 
trust that we will look back,” he said, “and say that this was 
one of the first and major steps in that process in which the 
nations of the world moved from a period of confrontation 
to a period of negotiation and a period of lasting peace.”20 
The treaty went into effect in 970 with almost one hundred 
nations as original signatories.

The treaty has become a mainstay of the international 
security system, enjoying near universal acceptance, with 
almost every nation in the world today a member of the 
treaty regime (India, Pakistan, and Israel remain outside the 
treaty and North Korea left the agreement). The basic pact 
is simple: 83 nations have pledged never to acquire nuclear 
weapons; in addition, the five nuclear powers recognized by 
the treaty (the United States, Russia, the United Kingdom, 
France, and China) are all members and have committed to 
reduce and eventually eliminate their arsenals. Those states 
that have nuclear technology also promise to sell it to those 
states that do not as long as the receiving countries pledge 
to use it for peaceful purposes only. This system regulates 
international commerce in nuclear power reactors, nuclear 
fuel, and nuclear technology for agricultural or medicinal 
purposes under a system of safeguards and inspections run 
by the IAEA.

Initially proposed by the Irish delegation to the United 
Nations General Assembly in 958 as a way to stem the arms 
race, the treaty emerged from bilateral negotiations between 
the United States and the Soviet Union on preventing the 
transfer of nuclear weapons to states that did not already pos-
sess them. It was not until the rest of the world got involved 
with the negotiations that its most contentious provisions—
those calling for sharing nuclear technology for peaceful 
purposes and for the gradual elimination of the nuclear 
weapon states’ arsenals—were debated and finally accepted. 
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As former Atomic Energy Commission chairman (and dis-
coverer of plutonium) Glenn Seaborg has written, “The non-
nuclear countries were not about to accept without resistance 
a pact that they believed to be highly discriminatory against 
them . . . the United States and the Soviet Union found them-
selves in an unaccustomed alliance as they sought to fend off 
the demands of the nonnuclear-weapon countries.”21

The treaty reflected the international realities of the times. 
Alliance security arrangements, including the promise that 
the United States would extend a “nuclear umbrella” over 
Europe and Japan, undoubtedly made it easier for several in-
dustrial nations to abandon their nuclear weapons programs 
and embrace the treaty. The Soviet Union simply enforced 
nonproliferation on its alliance system. The United States 
was not averse to using strong-arm tactics to convince, for 
example, Taiwan and South Korea to abandon nuclear weap-
ons research and join the treaty regime. In many developing 
nations, nuclear ambitions ran into the formidable financial 
and technological obstacles to both nuclear power and nu-
clear weapon development. (These issues are discussed fur-
ther in chapter 4.)

These financial, technical, and alliance factors were not 
in themselves sufficient barriers to proliferation. These same 
factors were present in the 960s as well as in the 970s. But 
before the signing of the NPT, proliferation was on the rise; 
afterward it was on the decline. The critical importance of 
the NPT is that it provided the international legal mecha-
nism and established the global diplomatic norm that gave 
nations a clear path to a non-nuclear future. It captured rath-
er than created the consensus view developing within many 
nations that their security was better assured without nuclear 
weapons than with them. Sweden, for example, officially an-
nounced its decision to forgo a nuclear weapons program in 
968, not because of the treaty but after an extensive domes-
tic debate about the security impact of an independent Swed-
ish arsenal.

Over time, however, the treaty established an internation-
al standard—seeking or selling nuclear weapons has become 
something done only by pariah states on the periphery of the 
international system. “The basic purpose of the NPT was to 
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provide another choice,” explains George Bunn, a principal 
member of the U.S. NPT negotiating team, “to establish a 
common nonproliferation norm that would assure cooperat-
ing nuclear weapon ‘have-not’ countries that if they did not 
acquire nuclear weapons, their neighbors and rivals would 
not do so either.”22

David Fischer, a historian of the regime, wrote:

A broadly shared perception that one’s national interest is 
better served by not possessing nuclear weapons is thus the 
foundation of the international non-proliferation regime. 
[T]he former Axis nations had no choice in the matter but 
since then their enforced renunciation has become firmly 
embedded in national policy. In some cases renunciation 
presupposed that the USA would shield them with her 
nuclear umbrella but even that link has now lost most of 
its relevance. In many small developing countries nuclear 
abstention may simply reflect technical inability. But in 
several countries the decision to forego nuclear weapons 
came after prolonged internal debate as in Sweden, Swit-
zerland, Belgium, Yugoslavia, Turkey, Egypt, and Spain. 
Even in Australia there were once powerful voices in favor 
of nuclear weapons.23

Within the United States, the NPT was a bipartisan effort 
that produced a measurable increase in national and interna-
tional security. The NPT and the test ban proved the substan-
tive link between controlling existing nuclear arsenals and 
controlling the spread of nuclear weapons to other nations. 
Though hotly debated today, it was clearly recognized at the 
time. In 958, when only three countries had nuclear weap-
ons, a now declassified National Intelligence Estimate noted:

A US-USSR agreement provisionally banning or limit-
ing nuclear tests would have a restraining effect on inde-
pendent production of nuclear weapons by fourth coun-
tries. However, the inhibiting effects of a test moratorium 
would be transitory unless further progress in disarma-
ment—aimed at effective controls and reduction of stock-
piles—were evident.24
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Subsequent NIEs reaffirmed this linkage. The first assess-
ment done during Kennedy’s presidency, in September 96, 
looked at fifteen countries that might develop nuclear weap-
ons programs during that decade. It judged seven as unlikely 
to do so in the next few years, but warned, “These attitudes 
and views could change in the coming years with changing 
circumstances, e.g., if it became increasingly clear that prog-
ress on international disarmament was unlikely. . . .”25

Four years later, President Johnson’s Gilpatric Committee 
report,26 primarily authored by National Security Council 
staffer Spurgeon Keeny, concurred with the sentiment of the 
earlier NIEs: “It is unlikely that others can be induced to ab-
stain indefinitely from acquiring nuclear weapons if the So-
viet Union and the United States continue in a nuclear arms 
race.”27

The collective successes of the test ban, the NPT, and other 
disarmament efforts had an impact on the likelihood of new 
nations pursuing nuclear weapons. NIEs in 963, 964, and 
966 confirmed a steady decrease in the number of “likely” 
or “possible” new nuclear states. The danger then (as now) 
was that increased national arsenals and decisions by new 
states to “go nuclear” would lead to a cascade of proliferation. 
For example, the 958 assessment judged five states as likely 
to develop weapons, four as possible, and seven as possible 
but unlikely. But if disarmament efforts faltered and if several 
states did go nuclear, then the estimate changed. Many more 
states might take the leap. These were not “outlaw states,” but 
developed nations including Belgium, Italy, the Netherlands, 
Switzerland, West Germany, and Japan.

By the signing of the NPT, even though France and China 
did test nuclear weapons, only two other states were of real 
concern, India and Israel. The arms control efforts of the pre-
vious ten years had made a tangible difference. Proliferation 
no longer seemed inevitable. The diplomatic dam held.

Ambassador George Bunn said,

The first and greatest success of the NPT is that only these 
nine countries are believed to have nuclear weapons: the 
NPT-permitted P-5 plus India, Pakistan, Israel and North 
Korea. Without the NPT, I believe that 30–40 countries 
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would now have nuclear weapons. That would have in-
cluded at least these nine plus Argentina, Australia, Be-
larus, Brazil, Canada, Egypt, Germany, Indonesia, Italy, 
Japan, Kazakhstan, the Netherlands, Norway, Romania, 
South Africa, South Korea, Spain, Sweden, Switzerland, 
Taiwan (China), Ukraine, the former Yugoslavia—all of 
which have had nuclear research programs or other nu-
clear activities. If, without the NPT, these countries had 
continued their research to the point of making nuclear 
weapons, some of their neighbors and rivals would no 
doubt have sought nuclear weapons as well.28

These nonproliferation victories were not so obvious or 
desirable to some. While popular with the public, they were 
fiercely opposed by Cold War hawks. The limited test ban 
was a particularly tough fight, and rhetoric was at fever pitch. 
Phyllis Schlafly, a strong voice for conservative Republicans, 
told the Senate Committee on Foreign Relations in 963, “If 
the Senate approves the Moscow treaty, then America—the 
last, best hope of mankind—may be at the mercy of the dicta-
tors who already control a third of the world.”29 Senator Wil-
liam Fulbright (D-Ark.) chaired the Senate Foreign Relations 
Committee that recommended the treaty’s approval. But 
Senator John Stennis (D-Miss.) held his own hearings and 
his subcommittee report opposed the ban on atmospheric 
and underwater tests, citing the need for nuclear dominance. 
“Soviet secrecy and duplicity require that this nation pos-
sess a substantial margin of superiority in both the quality 
and quantity of its implements of defense,” the report said. 
It claimed that the test ban posed “serious—perhaps even 
formidable—military and technological disadvantages to the 
U.S.” and further, that it would block the ability to produce 
“the highest quality of weapons of which our science and 
technology are capable.”30

A few years later, opponents of the NPT were equally 
adamant. Senator Strom Thurmond (R-S.C.) opposed the 
treaty because it would “prevent the modernization of ar-
maments in the Western European countries, thereby re-
moving a counterforce to Soviet designs.”31 Stennis called it 
“unilateral disarmament.”32
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The Regime Evolves

Despite the conservative criticisms, the success of the NPT 
and improving relations with the Soviet Union encouraged 
other nonproliferation efforts in the 970s. In addition to the 
NPT, President Nixon negotiated or initiated many of the 
other cornerstones of today’s international control regimes. 
To implement controls over the export of nuclear fuel, mate-
rials, and equipment, Nixon established the NPT Exporters 
Committee (known as the Zangger Committee after its first 
chair, the Swiss expert Claude Zangger). This group of nucle-
ar supplier nations worked out standards and procedures to 
regulate their nuclear exports to non-nuclear weapon states. 
Nixon negotiated and implemented the U.S.-Soviet Strategic 
Arms Limitation Treaty (SALT) limiting offensive arms and 
the companion Anti-Ballistic Missile Treaty limiting defen-
sive armaments, both signed in May 972.

Nixon also announced in 969 that the United States 
would unilaterally and unconditionally renounce biologi-
cal weapons. He ordered the destruction of the considerable 
U.S. biological weapons stockpile and the conversion of all 
production facilities for peaceful purposes. He reversed fifty 
years of U.S. reluctance, and sought ratification of the 925 
Geneva Protocol prohibiting the use in war of biological and 
chemical weapons (the protocol was subsequently ratified 
under President Gerald Ford). The president successfully ne-
gotiated the Biological Weapons Convention (BWC), signed 
in 972 and ratified by the Senate in 974, prohibiting the de-
velopment, production, stockpiling, acquisition, and transfer 
of biological weapons.

The nuclear weapons treaties were only partially effective, 
however, and existing arsenals grew over the course of the 
decade. Though the SALT treaties set limits on the number 
of “delivery vehicles” the United States and the Soviet Union 
could have (bombers, missiles, and submarines), they did 
not limit how many warheads each country could deploy. 
Each nation developed the technology to allow individual 
warheads to be independently targeted. A large missile, 
therefore, could release in space three, five or even ten war-
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heads, known as multiple independently targeted reentry 
vehicles (MIRVs).

“We have gone on piling weapon upon weapon, missile 
upon missile, new levels of destructiveness upon old ones,” 
said George Kennan, a principal architect of U.S. Cold War 
policy, in 98. “We have done this helplessly, almost involun-
tarily, like the victims of some sort of hypnotism, like men in 
a dream, like lemmings headed for the seas.”33

With the newly MIRV’ed missiles, global nuclear arse-
nals continued to grow. In 960, four states had a total of 
22,000 nuclear weapons, with 93 percent of these held by 
the United States. During the  mid and late 960s, the U.S. 
arsenal leveled off and even began to decline. But by 970, 
there were five nuclear powers and global stockpiles had 
grown to 38,00 nuclear weapons, with U.S. weapons ac-
counting for 68 percent of the total. By 980 global stock-
piles grew by an additional 44 percent to 54,700 total weap-
ons. Although the US stockpile again decreased slightly, the 
number of Soviet nuclear weapons rose dramatically from 
,600 to 30,00034

During the 970s, the number of nuclear states also in-
creased. India decided not to sign the 968 NPT and went 
against the newly established international norm. In May 974, 
India carried out a “peaceful test” of a nuclear device, becom-

figure 3.2. U.S. and U.S.S.R. Nuclear Stockpiles, 960–980
Global Nuclear Stockpiles, 945–2002, NRDC: Nuclear Notebook, Bulletin of the 
Atomic Scientists (Nov./Dec. 2002). 
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ing the sixth nation in the world to test. Most Indians were 
overjoyed. The Washington Post noted a day after the test that 
“it was almost impossible today to find an Indian who did not 
take enormous pride in the government’s achievement.”35 The 
Soviet Union and China, by not criticizing the test, seemed 
to give their general approval. Even the United States, as ex-
perts noted at the time, “seemed to give . . . official U.S. bless-
ing to India’s new status by calling on India to act responsibly 
in considering the export of nuclear technology.”36 For oth-
ers, George Perkovich says in his definitive history of India’s 
program, “India’s blast amplified the alarms and prompted 
demand for corrective nonproliferation action by the United 
States and other nations.”37 These concerns soon prompted a 
more dramatic U.S. response. Perkovich describes the innova-
tion implemented bySecretary of State Henry Kissinger:

According to then-ACDA Director Fred Ikle, Kissinger 
hit upon the idea of a multilateral control arrangement 
instead of the unilateral approach. In April 975, Kissinger 
convened a secret meeting in London of what became 
the Nuclear Suppliers Group. The United States sought 
additional agreements by nuclear technology suppliers 
to strengthen the safeguards they would require in im-
porting states. A major aim was to plug loopholes such 
as those that had allowed India to produce its “peaceful” 
nuclear explosive. An extensive list of equipment neces-
sary to produce fissile materials and other requisites of 
nuclear weapons became subject to controls. The Nuclear 
Suppliers Group became a relatively effective nonprolif-
eration cartel.38

The Nuclear Suppliers Group continues today to set export 
control guidelines on all items that are unique to the pro-
duction of nuclear weapons or materials, as well as sixty-five 
“dual-use” items that have legitimate non-nuclear uses. The 
forty-four member nations of the group agree not to ship 
these items to non-nuclear weapon states for use in any un-
safeguarded facilities, that is, nuclear installations that are not 
subject to inspections by the International Atomic Energy 
Agency. President George Bush’s 2006 nuclear deal with India 
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would break the barriers Richard Nixon constructed by, for 
the first time, selling nuclear reactors, fuel, and technology to 
a state that has not opened all its facilities to inspection. India 
agreed to put two-thirds of its 22 current and planned reac-
tors under IAEA safeguards, but has kept 8 outside inspec-
tions and dedicated to weapons production.

India’s 974 test also reinvigorated the probability of fur-
ther proliferation by pushing Pakistan to pursue its own nu-
clear weapons. Prime Minister Zulfiqar Ali Bhutto famously 
remarked, “If India builds the bomb, we will eat grass or 
leaves, even go hungry, but we will get one of our own.”39 
Pakistan had already started a secret program in 972, aided 
by designs and technical information Abdul Qadeer Khan 
had brought back from his years working in the Netherlands 
at uranium enrichment facilities operated by the European 
consortium URENCO (Uranium Enrichment Company). 
Khan enabled Pakistan to begin production of centrifuges 
and then of highly enriched uranium. The secret smuggling 
operations he started to acquire machinery for this effort 
later formed the basis of his global nuclear black market that 
provided equipment to Iran, Libya, North Korea and perhaps 
other nations beginning in the 980s. (More information on 
AQ Khan can be found in Chapter 4)

The Two Ronald Reagans

After almost two decades of arms limitation agreements and 
an overall increase in global nuclear arsenals the pendulum 
swung back with the inauguration of Ronald Reagan as presi-
dent in 98. Treaties were out, and talk of preparing to fight 
and win a global thermonuclear war was in. Richard Perle, 
then assistant secretary of defense for international security 
policy, told Newsweek in 983, “Democracies will not sacrifice 
to protect their security in the absence of a sense of danger, 
and every time we create the impression that we and the So-
viets are cooperating and moderating the competition, we 
diminish the sense of apprehension.”40

President Reagan began programs to increase U.S. nuclear 
and conventional military power, including production of the 
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MX missile (a new ten-warhead intercontinental ballistics 
missile), the B- intercontinental strategic bomber, additional 
Trident ballistic missile submarines, and, most famously, the 
elaborate anti-missile program knows as the Strategic Defense 
Initiative, or “Star Wars.” The private conservative Committee 
for the Present Danger, which counted Perle, Paul Wolfowitz, 
Paul Nitze, and Eugene Rostow among its leading members, 
had organized support for these and other military programs 
to provide what they saw as a needed corrective to the drift 
and “appeasement” policies of the 970s. They saw the nuclear 
trends not as Soviet efforts to catch up to the U.S., but as part 
of a plan for global domination. “Since the final bitter phases 
of the Vietnam War,” said Rostow, “our governments have 
been reacting with the same fear, passivity, and inadequacy 
which characterized British and American policy so fatally in 
the thirties and British policy before 94.”41

As president, Reagan implemented the promises he had 
made as a candidate. Frances FitzGerald summarizes the 
core of Reagan’s campaign speeches in her study of Reagan 
and the Star Wars program, Way Out There in the Blue:

“We now enter one of the most dangerous decades of 
Western civilization,” Reagan warned in January 980. The 
Soviets, he claimed in subsequent speeches, were menac-
ing Iran and the whole Middle East; Hanoi had “annexed” 
Indochina; Castro, as an agent of the Kremlin, was trying 
to turn the Caribbean into a “red sea” that would engulf 
Mexico. As for the United States, the country, he said, had 
been through an era of “vacillation, appeasement and aim-
lessness . . . Carter, he said, had made a “shambles” of de-
fense . . . As a result, the Soviets had pulled way ahead . . . 
Reagan estimated that the Soviets had spent 240 billion 
more than the U.S. on defense over the past decade and 
were now outspending America by fifty billion dollars a 
year. . . . We were, he said repeatedly, in an arms race, “but 
only one side is racing.”42

It did not look that way to Reagan’s critics. “The White House 
carefully cultivated an image of American military weakness 
and Soviet duplicity,” says University of St. Andrews history 
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professor Gerard DeGroot. “With smoke and mirrors, the ad-
ministration convinced Congress and the American people of 
the urgent need for massive increases in military spending.”43

Whether by change of heart, by design, or by the increased 
influence of the pragmatic Secretary of State George Shultz 
over the more hawkish Secretary of Defense Caspar Wein-
berger, President Reagan followed a first term characterized 
by defense budget increases and new nuclear weapon pro-
grams with a second term marked by a flurry of arms control 
agreements. He had campaigned against President Jimmy 
Carter’s unratified SALT II treaty, but in office he largely ob-
served the limits it would have imposed. He went further by 
negotiating and signing the landmark Intermediate-Range 
Nuclear Forces Treaty (INF) in 987, ending the U.S.-Soviet 
competitive deployment of missiles in Europe by requiring 
the destruction of all 2,700 U.S. and Soviet missiles and their 
launchers with ranges between 500 and 5,500 kilometers (a 
treaty some argue should be globalized to prohibit all missiles 
of this range anywhere in the world). That same year, Reagan 
initiated the Missile Technology Control Regime (MTCR)—
the first effort to control the spread of ballistic missile tech-
nology. He also negotiated the first strategic treaty that actu-
ally reduced (rather than limited) deployed strategic nuclear 
forces. The Strategic Arms Reduction Treaty (START) cut 
both U.S. and Soviet-deployed strategic nuclear forces down 
to an agreed limit of 6,000 warheads each.

Today, defenders of both Reagan’s first- and second-term 
policies insist the buildup was necessary to encourage Soviet 
reform and to reach real arms reduction agreements. “It was 
Ronald Reagan, by his arms buildup and his inability to con-
template anything but an American victory,” says Irving Kris-
tol, “that persuaded the Soviet leaders they were fighting a 
losing war. And so they folded their tents and stole away.”44

Not so, says Anatoly Dobrynin, longtime Soviet ambas-
sador to the United States. “The impact of Reagan’s hard-line 
policy on the internal debates in the Kremlin and on the evo-
lution of the Soviet leadership was exactly the opposite from 
the one intended by Washington,” he says. “It strengthened 
those in the Politburo, the Central Committee, and the secu-
rity apparatus who had been pressing for a mirror-image of 
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Reagan’s own policy.”45 George Kennan agreed; “The general 
effect of Cold war extremism was to delay rather than hasten 
the great change that overtook the Soviet Union at the end of 
the 980’s.”46

That “great change” was the economic and political col-
lapse of a Soviet empire rotting from within. Popular protests 
in Eastern Europe, most notably the Solidarnösc (Solidarity) 
union movement in Poland and the “Velvet Revolution” in 
Czechoslovakia, exposed the weakness of the Soviet regimes 
and propelled a breakdown in 989 few had predicted. The 
end of the Warsaw Pact and then the Soviet Union in 99 
gave new impetus to arms control efforts.

President George H. W. Bush signed Reagan’s START 
treaty in 99 and kept the momentum going by negotiating 
and signing in January 993 the START II treaty, the most 
sweeping arms reduction pact in history. The treaty required 
that deployed U.S. and Russian forces be no higher than 3,500 
warheads each. President Bush also negotiated and signed the 
Chemical Weapons Convention (CWC) prohibiting the de-
velopment, production, acquisition, stockpiling, transfer, or 
use of chemical weapons. In 99 President Bush announced 
that the United States would unilaterally withdraw all of its 
land- and sea-launched tactical nuclear weapons and would 
dismantle all of its land- and many of its sea-based systems 
(thereby denuclearizing the Army and the Navy surface fleet). 
The president also unilaterally ended the twenty-four-hour 
alert status of the U.S. bomber force and took a substantial 
portion of the land-based missile force off of hair-trigger alert 
(readiness to launch within fifteen minutes). Two weeks later, 
Russian President Mikhail Gorbachev reciprocated with sim-
ilar tactical weapon withdrawals and the de-alerting of 503 
Soviet intercontinental ballistic missiles.

While the process was begun by Eisenhower, inspired by 
Kennedy, and pushed by Johnson, most of the major diplo-
matic lifting was actually done by Presidents Nixon, Reagan, 
and Bush, who either negotiated or brought into force almost 
all the instruments that make up the interlocking network 
of treaties and arrangements we refer to as the nonprolif-
eration regime. In the 990s, President Clinton added the 
Agreed Framework with North Korea that froze that nation’s 
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nascent nuclear program; won Senate ratification of George 
Bush’s START II treaty and chemical weapons ban; helped 
denuclearize Belarus, Kazakhstan, and Ukraine after the dis-
solution of the Soviet Union; won the permanent extension 
of the NPT in 995; negotiated and signed the long-sought 
Comprehensive Nuclear Test-Ban Treaty (CTBT), which is 
still awaiting entry into force; and implemented the Nunn-
Lugar Cooperative Threat Reduction programs to secure and 
eliminate Russian nuclear weapons and materials.

President George W. Bush signed what he hoped would be 
the last arms reduction treaty negotiated with Russia on May 
24, 2002. Ratified by the US Senate on March 6, 2003 and by 
the Russian Duma on May 4, 2003, the Strategic Offensive 
Reductions Treaty commits the two nations to reduce their 
“operationally deployed” strategic warheads to ,700–2,200 
by December 202. The treaty has been subject to both praise 
and criticism; while it establishes the lowest nuclear arsenal 
levels to date, it does not include provisions for destruction 
of warheads and delivery systems or for detailed verification 
of treaty compliance. Both nations will still keep thousands 
of warheads for tactical use and as reserves.

By 2006, the U.S arsenal had been cut to approximately 
9,900 total warheads; the Russians to about 6,000; with the 
two accounting for all but about one thousand of the esti-
mated 26,900 warheads held by eight or nine nations. This is 
the lowest the global arsenals have been since 962 and they 
are expected to continue shrinking over the rest of the de-
cade. President George W. Bush has also maintained threat 
reduction programs that assist Russia in dismantling deliv-
ery systems, securing nuclear materials and warheads, and 
redirecting former weapons scientists.

Over time, the nonproliferation regime emerged as an 
adaptable organism capable of evolving to meet new chal-
lenges. The result is a network of agreements to reduce the 
demand for nuclear weapons, help guarantee the security of 
those nations that give up the nuclear option, and prevent 
the unregulated and widespread diffusion of dangerous nu-
clear technology and know-how. But it is also a regime with 
serious, built-in flaws, and one heavily dependent on the will 
of its members to sustain and enforce its rules.
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An Uncertain Future

The good news is that the nonproliferation regime has 
worked. The nuclear threat is less severe today than it was in 
970 when the Non-Proliferation Treaty entered into force. 
The number of nuclear weapons in the world has declined 
from a peak of 65,000 in 986 to roughly 27,000 today.47 
Since the signing of the NPT, many more countries have 
given up nuclear weapon programs than have begun them. 
In the 960s, 23 states had nuclear weapons, were conduct-
ing weapons-related research, or were actively discussing 
the pursuit of nuclear weapons. Today, only 0 states have 
nuclear weapons or are believed to be seeking them.48 Be-
fore the NPT entered into force, only six nations abandoned 
indigenous nuclear weapon programs that were under way 
or under consideration: Egypt, Italy, Japan, Norway, Sweden, 
and West Germany. Since then, Argentina, Australia, Belar-
us, Brazil, Canada, Iraq, Kazakhstan, Libya, Romania, South 
Africa, South Korea, Spain, Switzerland, Taiwan, Ukraine, 
and Yugoslavia have all abandoned nuclear weapon pro-
grams or nuclear weapons (or both). Now North Korea, Iran, 
and Pakistan are the only three states in the world that began 

figure 3.3. Nuclear Stockpiles, 945–2006
For the U.S. (through 988) and Russia (through 985), the number of 
stockpiled warheads is used; from those years to the present, the total intact 
warheads number is used.
Data used in graph taken from NRDC, Archive of Nuclear Data, available at 
http://www.nrdc.org/nuclear/nudb/datainx.asp.
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 acquiring nuclear capabilities after the NPT entered into 
force and they have not ceased their efforts. Interestingly, no 
new nation has begun a nuclear weapon program since the 
end of the Cold War. The programs in North Korea and Iran 
both began in the 980s.

There is more good news. Today, programs are in place 
that, if implemented effectively and urgently, would vir-
tually eliminate the looming threat of nuclear terrorism. 

Table 3.2. Countries with Nuclear Weapons or Programs, 
Past and Presenta

States with 

Nuclear Weapons

Programs Terminated or 

Consideration Ended Af-

ter 1970

China Argentina**                    Romania

France Australia***             South Africa

Russia Belarus*                     South Korea

United Kingdom Brazil                                  Spain**

United States Canada****           Switzerland***

India Iraq                                     Taiwan

Pakistan Kazakhstan*                   Ukraine*

Israel Libya                             Yugoslavia

Suspected Programs 

or Weapons

Programs Terminated or 

Consideration Ended Be-

fore 1970

North Korea Egypt                            Norway***

Iran Italy***                               Sweden

Japan***           West Germany***

a Table adapted from George Perkovich et al., Universal Compliance:  A Strat-
egy for Nuclear Security. (Carnegie Endowment, 2005)
* Gave up weapons inherited after collapse of USSR in 99.
**  Country had an active program, but intent to produce weapons is uncon-
firmed.
*** A program for nuclear weapons was debated, but active nuclear programs 
were civilian in nature.
****  Canada had between 250 and 450 U.S.-supplied nuclear weapons 
deployed on Canadian delivery systems until the early 980’s.  In 978, Prime 
Minister Pierre Trudeau declared that Canada was “the first nuclear-armed 
country to have chosen to divest itself of nuclear weapons.”  See Duane Bratt, 
“Canada’s Nuclear Schizophrenia,” Bulletin of the Atomic Scientists, March/
April 2002, 58, no. 2, pp. 44-50.
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Moreover, not only is the nuclear threat declining, but so 
are the threats posed by biological and chemical weapons 
and the ballistic missiles used to deliver them. Since the 
entry into force of the Biological Weapons Convention and 
the Chemical Weapons Convention, state arsenals of these 
two weapons have been almost eliminated. They are widely 
seen as unusable in conflict, and very few states continue 
to attempt to produce and stockpile them. Over all, there 
are only fifteen states in the world that have or are suspect-
ed of having any nuclear, biological, or chemical weapons 
or programs.

Lastly, the number of countries with ballistic missiles keeps 
on declining. In 2002, 36 nations possessed ballistic missiles. 
In 2005, only 30 had them. And of these 30, only  have bal-
listic missiles that can travel more than ,000 kilometers in 

Table 3.3. The 5 countries that have or are suspected 
of having nuclear, biological or chemical weapons or 
programs

Country Nuclear Biological Chemical

Albania W*

China W W? W?

Egypt R? W

France W

India W X

Iran R R? W?

Israel W W? W

Libya W*

North Korea W W? W

Pakistan W

Russia W W? W*

South Korea W*

Syria R? W

United Kingdom W

United States W W*

Key:  W = has known weapon or agents; R = has known research program; 
? = is suspected of having weapons or programs; and W* = has chemical 
weapons but has declared them under the Chemical Weapons Convention 
and is in the process of destroying them.
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distance.49 The embarrassing failure of North Korea’s July 4, 
2006, test of its Taepodong medium-range missile and the 
“fizzle” of its October 9, 2006, nuclear test (which exploded 
with a much smaller yield than expected) underscored how 
daunting the technological obstacles to a successful military 
capability are.

Overall, the twenty-first century has begun with the num-
ber of nuclear, biological, and chemical weapons and ballistic 
missiles shrinking steadily. The number of states with pro-
grams for these weapons is also contracting. The bad news 
is that we, and the nonproliferation regime, face formidable 
challenges. If the right steps are not taken to meet these chal-
lenges, we could face a new, dangerous wave of proliferation. 
North Korea has pulled out of the NPT and declared it has 
nuclear weapons. Iran is pursing advanced nuclear technolo-
gies which it claims are for peaceful development but which 
can be used for decidedly non-peaceful purposes. Determin-
ing correctly what these steps should be requires an under-
standing of what motivates states to build—or not build—
nuclear weapons.
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Nuclear weapons are the most terrifying weap-
ons ever created by humankind. They are unique in their 
destructive power and in their lack of direct military util-
ity. Most national leaders repeatedly express their hope that 
these weapons will never be used.

Why, then, do states devote enormous human and finan-
cial resources to develop these weapons? What are the prin-
cipal desires and fears that drive these expensive, demanding 
programs? And why don’t more states have these weapons? 
What are the main barriers that prevent proliferation, and 
have these motivations, strategies and obstacles changed 
over time?

The Five Drivers and the Five Barriers

Simply stated, the five main reasons that states acquire nucle-
ar weapons are security, prestige, domestic politics, technolo-
gy, and economics. Each has been developed by international 
relations theorists into distinct, but often complementary, 
models that help answer our questions. The “national securi-
ty” model argues that states seek nuclear weapons in order to 
enhance their own security. The “prestige” model emphasizes 
the symbolic value of nuclear weapons: states see the weap-
ons as a prerequisite for great power status. The “domestic 
political” model views states as units made up of compet-
ing internal factions within which influential bureaucratic 
and military actors can lead a state to nuclear weapons. The 

C H A P T E R  F O U R

 Why States Want Nuclear 
Weapons—and Why They Don’t



“technology” model, or technological determinism, contends 
that if a state is technologically capable of developing nuclear 
weapons, then the allure of such a scientific accomplishment 
will be too much for most leaders to resist. Finally, economic 
factors, though not enough to stand on their own as a causal 
model, interact with the other four drivers of nuclear pro-
liferation, sometimes encouraging nuclear proliferation and 
sometimes restraint. Each of these theories can illuminate 
decisions to develop nuclear weapons, but few experts claim 
that any one motive is robust enough to explain all cases.

If there are so many incentives for states to pursue nuclear 
weapons—greater security, an enhanced international posi-
tion, satisfying parochial interests, and a sense of technologi-
cal triumph—then why are there only nine or ten states with 
nuclear weapons or programs to acquire them?1 What has 
kept the other 80-plus states in the world from reaching for 
these arms of unequaled power and destruction? So many 
states have shown nuclear restraint over such a long period 
of time that there must be equally enticing reasons why states 
do not want nuclear weapons.

It turns out that the reasons why states do not develop 
nuclear weapons can be grouped into the same set of reasons 
why they do: security, prestige, domestic politics, technology, 
and economics. Just as every atomic particle has a matching 
antiparticle of the same mass but an opposite charge, each 
motivation for acquiring nuclear weapons has a matching 
one that pulls in the opposite direction. That is, states de-
cide not to build nuclear weapons—or, in some cases, to give 
up weapons they have acquired or programs that they have 
started—because they decide that the security benefits are 
greater without nuclear weapons, that prestige is enhanced 
by non-nuclear-weapon status, because domestic politics 
convinces leaders not to pursue these programs, or because 
the technological and economic barriers are too significant 
to overcome.

These are not abstract issues, interesting only for class-
room discussion. National leaders at the highest level must 
understand the drivers for and against building nuclear 
weapons in order to plan their own nation’s security. This re-
quires studying not just their enemies, but their friends as 

48 w h y  s tat e s  wa n t  n u c l e a r  w e a p o n s



Ta
bl

e 
4.

.
 P

ro
li

fe
ra

ti
o

n
 D

ri
v

er
s 

a
n

d
 B

a
rr

ie
rs

D
r

iv
e

r
s 

o
f

 P
r

o
li

fe
r

a
t

io
n

B
a

r
r

ie
r

s 
t

o
 P

r
o

li
fe

r
a

t
io

n

Se
cu

rit
y:

 S
ta

te
s a

cq
ui

re
 n

uc
le

ar
 w

ea
po

ns
 to

 p
ro

te
ct

 th
ei

r o
w

n 
so

ve
re

ig
nt

y.
Se

cu
rit

y:
  S

ta
te

s f
or

go
 n

uc
le

ar
 w

ea
po

ns
 w

he
n 

it 
is 

in
 th

ei
r s

ec
ur

ity
 in

te
r-

es
t t

o 
do

 so
 a

nd
/o

r w
he

n 
th

ey
 c

an
 g

ai
n 

pr
ot

ec
tio

n 
fr

om
 a

 n
uc

le
ar

 a
lly

.

Pr
es

tig
e: 

St
at

es
 a

cq
ui

re
 n

uc
le

ar
 w

ea
po

ns
 to

 fu
lfi

ll 
pe

rc
ep

tio
ns

 o
f n

at
io

na
l 

de
st

in
y 

or
 to

 b
e 

vi
ew

ed
 a

s a
 “g

re
at

 p
ow

er
” i

n 
in

te
rn

at
io

na
l a

ffa
irs

.
Pr

es
tig

e: 
 S

ta
te

s f
or

go
 n

uc
le

ar
 w

ea
po

ns
 b

ec
au

se
 o

f t
he

 in
te

rn
at

io
na

l 
no

rm
 a

ga
in

st
 th

e 
w

ea
po

ns
.  

Th
ey

 se
ek

 a
cc

ep
ta

nc
e 

or
 le

ad
er

sh
ip

 in
 th

e 
in

te
rn

at
io

na
l c

om
m

un
ity

.

D
om

es
tic

 P
ol

iti
cs

: S
ta

te
s a

cq
ui

re
 n

uc
le

ar
 w

ea
po

ns
 w

he
n 

a 
se

t o
f w

el
l-

pl
ac

ed
 b

ur
ea

uc
ra

tic
 a

ct
or

s c
on

vi
nc

e p
ol

iti
ca

l l
ea

de
rs

 o
f t

he
 n

ee
d 

fo
r t

he
m

.
D

om
es

tic
 P

ol
iti

cs
:  

St
at

es
 fo

rg
o 

nu
cl

ea
r w

ea
po

ns
 w

he
n 

th
er

e 
is 

sig
ni

fic
an

t 
pu

bl
ic

 o
pp

os
iti

on
 to

 n
uc

le
ar

 p
ro

gr
am

s, 
w

he
n 

th
er

e 
is 

a 
ch

an
ge

 in
 re

gi
m

e 
or

 in
 g

ov
er

nm
en

t p
ri

or
iti

es
, a

nd
/o

r w
he

n 
w

el
l-p

la
ce

d 
bu

re
au

cr
at

ic
 a

c-
to

rs
 c

on
vi

nc
e 

po
lit

ic
al

 le
ad

er
s t

ha
t n

uc
le

ar
 w

ea
po

ns
 a

re
 u

nn
ec

es
sa

ry
.

Te
ch

no
lo

gy
:  

St
at

es
 a

cq
ui

re
 n

uc
le

ar
 w

ea
po

ns
 b

ec
au

se
 th

ey
 h

av
e 

th
e 

te
ch

-
ni

ca
l a

bi
lit

y 
to

 d
o 

so
.

Te
ch

no
lo

gy
:  

St
at

es
 fo

rg
o 

nu
cl

ea
r w

ea
po

ns
 w

he
n 

th
ey

 c
an

no
t d

ev
el

op
 o

r 
ac

qu
ire

 th
e 

te
ch

no
lo

gy
 o

r t
ec

hn
ic

al
 k

no
w

-h
ow

 n
ec

es
sa

ry
 to

 m
ak

e 
fis

sil
e 

m
at

er
ia

l a
nd

 b
ui

ld
 a

 b
om

b.

Ec
on

om
ic

s: 
 E

co
no

m
ic

s g
en

er
al

ly
 d

o 
no

t d
riv

e 
a 

st
at

e 
to

 p
ur

su
e 

nu
cl

ea
r 

w
ea

po
ns

, t
ho

ug
h 

ad
vo

ca
te

s o
f n

uc
le

ar
 w

ea
po

ns
 d

o 
ar

gu
e 

th
at

 a
 n

uc
le

ar
 

de
fe

ns
e 

is 
ch

ea
pe

r t
ha

n 
a 

co
nv

en
tio

na
l d

ef
en

se
.

Ec
on

om
ic

s: 
St

at
es

 m
ay

 fo
rg

o 
nu

cl
ea

r w
ea

po
ns

 b
ec

au
se

 th
ey

 a
re

 to
o 

co
st

ly,
 b

ec
au

se
 o

f t
he

 e
co

no
m

ic
 sa

nc
tio

ns
 th

at
 re

su
lti

ng
 fr

om
 a

 n
uc

le
ar

 
w

ea
po

ns
 p

ro
gr

am
, o

r b
ec

au
se

 o
f t

he
 e

co
no

m
ic

 b
en

efi
ts

 th
at

 fo
llo

w
 th

e 
ab

an
do

nm
en

t o
f s

uc
h 

a 
pr

og
ra

m
.



well. When John Kennedy became president in 96, his di-
rector of central intelligence prepared a National Intelligence 
Estimate that examined the likelihood of additional coun-
tries pursuing nuclear weapon programs.

Titled “Nuclear Weapons and Delivery Capabilities of 
Free World Countries Other Than the US and UK,” the doc-
ument began with an overview of capabilities, then pulled 
back to describe the drivers and barriers to nuclear acquisi-
tion and how they interact. It is just as useful a primer today, 
as we consider whether some of the 40-plus countries that 
have the technical ability to make nuclear weapons might 
actually do so.

Decisions to go ahead on a [nuclear weapon] program, 
or to carry out such a program once launched, will de-
pend upon a complex of considerations both domestic 
and international. These include in the case of any spe-
cific country the nature of its political relations with other 
states, its estimated military requirements, and general 
psychological and emotional factors such as the intensity 
of the desire to increase national prestige, the domestic 
opposition to the acquisition of nuclear weapons, etc. The 
economic burden of such a program would in all cases be 
a major factor to be considered since even a program for 
a few crude weapons and an unsophisticated delivery sys-
tem would cost several hundred million dollars. A more 
ambitious program, involving modern aircraft or missiles 
with compatible warheads, would require expenditures of 
up to several billions of dollars.

The weight of the factors mentioned above is not fixed 
and may change as costs and difficulties change and the 
political-strategic factors alter. The prospect of an agree-
ment among the major powers for a nuclear test ban, for 
example, especially if it were viewed as a forerunner to 
broader disarmament steps, would undoubtedly strength-
en forces opposed to the spread of nuclear capabilities. 
Growing pessimism as to the likelihood of any realistic 
disarmament agreement could in some cases (e.g., Swe-
den, India) tend to undermine opposition to the acquisi-
tion of a national nuclear capability.2
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We will look at each of these drivers more closely, weigh-
ing it against the barriers to weapons acquisition and il-
lustrating it with case studies of particular nations. We will 
come to some general conclusions about how to use these 
tools to assess proliferation trends.

The Security Imperative

The national security model remains the leading explanation 
for nuclear proliferation and is based in the long-standing 
international relations theory of realism. Realism, at its es-
sence, relies on two major assumptions. First, it views the 
international system as anarchic. While individuals can be 
controlled by a central government, individual states are not 
regulated by any equivalent authority.  Second, states will do 
whatever is necessary to guarantee their security and sover-
eignty in this Hobbesian jungle. As Thomas Hobbes sum-
marized his own philosophy in his seminal work, Leviathan, 
humankind’s natural state is “of every man against every 
man,” a state characterized by “continual fear, and danger of 
violent death; and the life of man, solitary, poor, nasty, brut-
ish, and short.”3

Nuclear weapons, from this perspective, are the ulti-
mate security guarantor. A nuclear arsenal can deter any 
state rival. When a state faces an acute threat to its security, 
such as a potential adversary developing nuclear weapons, 
then that state will almost certainly have to match that ca-
pability or risk its very existence. In this view, once the 
United States developed nuclear weapons in 945, the So-
viet Union had to respond. China also cited U.S. nuclear 
threats for its decision to build the bomb: “So long as U.S. 
imperialism possesses nuclear bombs, China must have 
them, too.”4 (China later added the threat from the Soviet 
Union as the former allies split in the late 960s.) India’s 
leaders say China’s test forced them to consider its nuclear 
options. “The nuclear age entered India’s neighborhood 
when China became a nuclear power in October 964,” 
claims former Indian foreign minister Jaswant Singh. 
“From then on, no responsible Indian leader could rule 
out the option of following suit.”5 Once India detonated 
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its “peaceful nuclear explosive” in 974, Pakistan had no 
choice but to begin a nuclear weapons program of its own. 
When India tested weapons in 998, Pakistan followed 
within days. From this perspective, nuclear proliferation is 
inevitable. As one state goes nuclear another state is forced 
to do so, and then another and another. In short, “prolif-
eration begets proliferation.”6

n u c l e a r  d e t e r r e n c e  o f  a  c o n v e n t i o n a l  
t h r e at :  s o u t h  a f r i c a  a n d  i s r a e l  Though 
nuclear proliferation is most often a strategic decision 
taken to balance the power of a nuclear rival, some states 
have felt so threatened by conventional rivals that they 
have chosen to pursue nuclear weapons. According to 
Columbia University professor Richard Betts, these states 
may be so isolated or conventionally inferior that they 
feel they cannot meet their own security needs without 
nuclear weapons.7

South Africa is a prime example. Ostracized because of 
its apartheid policies, South Africa in the mid-970s saw an 
increasing threat from the buildup of Cuban forces in An-
gola. Cuban forces had been dispatched to Angola as Soviet 
proxies to support the cause of the leftist forces in the ongo-
ing civil war. In 977, South Africa’s white leaders determined 
that their secret research on a “peaceful nuclear explosive” 
for the country’s mining operations should be accelerated to 
produce a nuclear arsenal.8

They clandestinely built six nuclear weapons. Officials 
have since said that they were intended as part of a “three-
phase nuclear strategy to deter potential adversaries . . . and 
to compel Western involvement should deterrence fail.”9 
These three phases consisted of first, a policy of opacity, nei-
ther confirming nor denying South Africa’s nuclear capabil-
ity; second, revealing their capability to Western leaders to 
force those countries’ intervention should South Africa be 
seriously threatened; and third, if the previous two steps had 
failed, to conduct an overt nuclear test to demonstrate their 
capability to the world.10

Some other states have high levels of security anxiety, 
even though their conventional forces are superior to any 
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potential rival. For largely historical reasons, they feel acute 
existential threats from neighbors.11 Israel, whose right to 
exist is still not recognized by a number of its neighbors, is 
one example.

Israel now has a conventional military force that can over-
come any Arab or Muslim state or combination of states, 
but that was not always so. As Avner Cohen writes, “Israel’s 
nuclear project was conceived in the shadow of the Holo-
caust, and the lessons of the Holocaust provided the justifica-
tion and motivation for the project.”12 Nuclear weapons were 
seen as essential even after resounding conventional victories 
in the wars of 949, 967, and 973. Israel’s nuclear weapons 
program, says Cohen, was driven by Prime Minister David 
Ben Gurion’s “vision of an Israel secured against existential 
threats. . . . The Jews of Israel will never be like the Jews in the 
Holocaust. Israel will be able to visit a terrible retribution on 
those who would attempt its destruction.”13 Israel developed 
its first nuclear weapons in 966–967, and currently may 
have 00–70 nuclear weapons deployed on missiles, aircraft, 
and submarines.14

Betts cites South Korea and Pakistan as other examples of 
this security imperative. Similar security considerations take 
place today in countries outside what scholars James Gold-
geier and Michael McFaul call the “core” of the international 
system—states with shared democratic values and interde-
pendent economies.15 Together these “core” states make up a 
“pluralistic security community” whose members have little 
security-based need to consider nuclear weapons.16 Coun-
tries such as North Korea, Iran, and formerly Libya and Iraq, 
however, are on the “periphery” of the international system. 
These states are not economically integrated with the core 
states and feel far more acute threats to their national securi-
ty. Glenn Chafetz concludes that these peripheral states “pos-
sess strong incentives to acquire or develop nuclear weap-
ons. . . .”17 Unlike the core states, they have much to gain and 
little to lose.

In this realist approach to nuclear proliferation, domestic 
politics, technology and economics play minor roles. Do-
mestic politics are subordinate to supreme national security 
interests, technology can be acquired one way or the other, 
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and the expense of a program is irrelevant for a state that 
must ensure its own security.

the security barrier There is a flip side to the 
security model. As Zachary Davis puts it, “Nations accumulate 
power to reduce insecurity, but they face a dilemma that 
too much power may cause other states to feel insecure and 
inspire them to increase their own power.”18 For example, 
if Brazil, the fast growing and emerging power in Latin 
America, developed a nuclear weapon, Argentina might feel 
it could not afford to abstain from doing likewise. The short-
term effects of a nuclear arsenal would benefit Brazil greatly, 
making it an unrivaled military power in the region. In the 
long run, however, it would actually be less secure once it 
faced an equal nuclear power on its southwestern border.19 
This is the essence of the security dilemma. Unilateral 
possession of nuclear weapons may provide security; a region 
of many nuclear weapon states increases insecurity. For this 
reason, most states have concluded that they are more secure 
without nuclear weapons.

Because the security model is the dominant explanation 
of why countries do or do not get nuclear weapons, we will 
take a closer look at the variations on this theory before dis-
cussing, in turn, the other explanations.

a closer look at the security model: the  
case of west germany States have a variety of options 
when faced with a nuclear rival. One certainly is to develop 
an independent arsenal, but another is to ally with a nuclear 
partner, benefiting from its guarantee of protection, or 
“nuclear umbrella.” These protections are a form of extended 
deterrence and are referred to as positive security assurances. 
Credible assurances can prevent states from developing their 
own nuclear arsenal. But credibility can be hard to maintain, 
as national leaders will continue to ask themselves, “Would 
the president of the United States risk Washington to protect 
my capital city?”

For example, just a decade after its defeat in World War II, 
West Germany considered developing its own nuclear arse-
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nal. It was one of the countries examined in the 96 intelli-
gence review, discussed above. The U.S. analysts weighed the 
proliferation drivers, such as the desires of West Germany’s 
military to acquire modern weapons and of its political lead-
ers to restore the country as a major power, against the bar-
riers, such as the political dissension within both the nation 
and the North Atlantic Treaty Organization (NATO) alli-
ance that such a decision would provoke. Although analysts 
estimated that West Germany was then in a technical and 
economic position to develop a nuclear weapon within five 
years of a decision to do so, they judged that the nation’s lead-
ers would choose to seek the benefits of a nuclear capability 
through cooperation with its allies, rather than strike out on 
its own.

That is in fact what happened. The Germans did not de-
velop their own bombs. German Chancellor Helmut Kohl 
reflected both current and past German thinking when he 
said in 992, “Why should we have them? I am very happy 
that my French friends have them. I live 40 kilometers from 
the French border. It does not disturb my peace of mind to 
know that seven hours flying time from me the U.S. presi-
dent has the decision-making power over nuclear weapons 
to protect us Germans and that 40 minutes from my home 
there is a French president who has the same powers. We 
must state the facts. We do not need them at all.”20

As was the case for other members of the NATO al-
liance, West Germany’s decision was made easier by the 
knowledge that they would enjoy the perceived benefits of 
nuclear deterrence, including participation in the Nuclear 
Planning Group of NATO and having nuclear weapons 
deployed on their soil at NATO bases. Similarly, though 
considerably less democratically, the nations of the former 
Warsaw Pact became part of the Soviet Union’s extended 
deterrence system and did not acquire nuclear weapons 
of their own. Only now, more than fifteen years after the 
Cold War ended, is Germany seriously considering the  
final removal of the remaining U.S. nuclear weapons from 
Europe and basing German security firmly on a non- 
nuclear deterrent.
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a closer look at the security model: the 
case of south korea South Korea provides an il-
luminating example of what can happen when security 
assurances such as those provided by the United States are 
called into question. It shows how a security barrier can 
transform into a security driver.

Since the Korean War, South Korea (formally, the Repub-
lic of Korea or ROK) has felt threatened by the actions and 
rhetoric of its bellicose neighbor to the north. This insecu-
rity was addressed in large part by the superior South Ko-
rean conventional forces and by American assurances that 
Washington would aid the south in the face of any northern 
aggression. The United States, as part of its defensive pos-
ture, stationed troops and hundreds of nuclear weapons in 
and near South Korea. Yet this did not prevent South Korean 
leaders from beginning their own nuclear weapon program 
in the early 970s.

The decision was above all a reaction to what many saw 
as the “changing role of the United States” in East Asia.21 
The first jolt to South Korea came from the Nixon Doctrine, 
announced by President Richard Nixon in July 969. At a 
time when anti–Vietnam War protests were reaching new 
heights in the United States, the doctrine was part of Nix-
on’s effort to fulfill his campaign promise to “bring an hon-
orable end to the war in Vietnam.”22 The new policy held 
that America’s Asian allies would have to become more self-
reliant, implying that the United States would not always be 
willing or able to come to their aid by projecting force into 
the region.

The Nixon Doctrine was followed by two other rattling 
events. First, in 97, the Nixon administration withdrew an 
entire military division from South Korea. U.S. troops had 
been stationed just south of the 38th parallel dividing the two 
Koreas since the end of the Korean War. They were there to 
serve as a “trip wire,” forcing the United States to intervene in 
the instance of a North Korean invasion. The removal of even 
just a portion of these forces made Seoul uneasy.

Then, shortly after the troop withdrawal, Nixon made 
his historic visit to China in February 972, confirming and 
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accelerating the Sino-American rapprochement. This move 
certainly had far greater implications for Taiwan than for 
South Korea, but the shifting American approach was highly 
unnerving to leaders in South Korea’s “Blue House.”

In early 974, South Korea began negotiating with Can-
ada to buy a heavy-water CANDU (for “Canadian deute-
rium-uranium”) reactor—better suited for the production 
of weapons-grade plutonium as compared to light-water 
reactors—and with France to purchase a facility for repro-
cessing the spent fuel rods from the reactor, separating out 
the plutonium. Light-water reactors use enriched uranium 
fuel, which is difficult to manufacture domestically, and al-
low for easy international monitoring because a shutdown 
of the reactor core is required for refueling. In contrast, the 
CANDU heavy-water reactors are fueled with more easily 
attainable natural uranium, the fuel can be replaced while 
the reactor is operating, and the spent fuel can contain a 
higher concentration of plutonium-239 used in weapons. 
Together, the CANDU reactor and reprocessing facility 
would have allowed South Korea to produce the material 
for nuclear bombs.

Washington wheeled into action, not only pressuring Seoul 
to cancel this program, but also strong-arming the allies that 
were supplying the crucial nuclear technology. In their study 
of this issue, College of William and Mary scholar Mitchell 
Reiss and Naval War College professor Jonathan Pollack say, 
“Washington brought both indirect and direct pressure to 
bear upon Seoul to forsake its nuclear weapons ambitions.”23 
U.S. officials intervened directly with Paris, Ottawa, and oth-
ers to cut off sales, “pressed Seoul to ratify the Non-Prolifera-
tion Treaty, and threatened to terminate all civilian nuclear 
energy cooperation.”24 Washington forced Seoul to choose. 
As U.S. Ambassador Richard Sneider ominously warned 
South Korean President Park Chung Hee in late 975, “If the 
ROK [government] proceeds as it has indicated to date, [the] 
whole range of security and political relationships between 
the U.S. and ROK will be affected.”25

South Korea chose to terminate its reprocessing program 
and join the NPT, winning reaffirmed security assurances 
from the United States. But the story did not end there. 
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President Jimmy Carter in 977 planned to withdraw al-
most all U.S. forces and nuclear weapons from Korea, and 
the South Koreans once again rattled their nuclear weapons 
program. Their primary goal, according to Reiss, was not 
actually to develop their own weapons, which would have 
led to a cutoff of the nuclear technology trade necessary for 
its burgeoning civilian nuclear power program, but “to use 
the threat of an ROK nuclear arsenal in order to persuade 
Washington to maintain it conventional and nuclear forces 
in the South.”26 When President Ronald Reagan won elec-
tion in 980, he assured the South Korean president that the 
United States would not withdraw any forces. Whether the 
U.S. assurances helped stop the South Korean program or 
the South Korean program helped keep the U.S. assurances 
is a bit unclear, but the outcome satisfied both nations.

There is one final footnote to this story. New inspection 
authority granted to the IAEA helped uncover secret experi-
ments South Korean scientists had conducted in the 970s 
and 980s and as recently as 2000. These involved uranium 
enrichment tests and the separation of small amounts of plu-
tonium. These may have been unauthorized experiments, 
as the government claims, or evidence that South Korean 
leaders were hedging their bets by preserving some nuclear 
weapon expertise.27 It is also unclear whether nuclear se-
curity assurances are as important to South Korea today as 
they once were. The United States withdrew all its nuclear 
weapons from South Korea beginning in 99, with little 
Korean resistance. On the other hand, Japan still seems to 
want American assurances in lieu of an independent nuclear 
weapons program.

Nuclear Prestige

It should be clear that national security considerations offer 
a compelling explanation of why states do or do not want 
nuclear weapons. But there are many cases that cannot be 
explained by security imperatives alone.

The second major factor to consider is prestige. Countries 
have perceptions of what makes any given state modern, 
legitimate, and strong. These perceptions are based in part 
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on a country’s observation of other states’ actions. They are 
also influenced by the way in which each state views itself, 
its national identity, and its role in the world. Some states, 
consequently, believe that nuclear weapons are necessary to 
meet their national destinies. Possession of nuclear weapons, 
proponents of the prestige model would argue, makes these 
states feel more powerful, relevant, and respected. Stanford 
University professor Scott Sagan says that nuclear weapons 
may serve “important symbolic functions—both shaping 
and reflecting a state’s identity.”28

France is an illustrative case. In the 950s, the Soviet Union 
was a grave national security concern for Paris. The French, 
given their long history of continental scuffles, also viewed 
both East and West Germany with suspicion, concerned that 
one of these new states might be inclined to obtain nucle-
ar weapons. French President Charles de Gaulle wondered 
whether his American counterpart would be willing to risk 
Soviet retaliation to defend France.

Yet in the 950s, other European states had the same se-
curity concerns. West Germany was at the front line of the 
American-Soviet confrontation in Central Europe. Belgium, 
Italy, the Netherlands, Norway, Sweden, Switzerland, and 
many others also faced serious threats from Moscow. “If the 
critical cause of proliferation in France was the lack of cred-
ibility in the U.S. nuclear guarantees” Sagan writes, “why 
then did other nuclear-capable states in Europe, faced with 
similar security threats at the time, not also develop nuclear 
weapons?”29

France, more than most European states, considered 
itself to be a great power in the world, the bearer of En-
lightenment values and democracy. After World War II, 
though, it was a fading colonial power, forced out of Viet-
nam and facing a growing insurgency in Algeria. It was 
starting to lose its influence in the global community as the 
two superpowers came to dominate virtually every facet of 
foreign affairs. Sagan says, “the governments of both the 
Fourth and Fifth Republics vigorously explored alterna-
tive means to return France to its historical great power 
status.”30 The most symbolically powerful of these means 
were nuclear weapons.
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For many in France in the middle of the twentieth cen-
tury, this evolving national character was nothing less than 
an existential crisis. As de Gaulle himself put it to a French 
nuclear strategist, the issue at the heart of Paris’s nuclear 
weapons program was, “Will France remain France?”31 For 
McGeorge Bundy, national security adviser to U.S. Presi-
dents John F. Kennedy and Lyndon B. Johnson, there is little 
doubt that this is the explanation for the French nuclear de-
cision. “The bomb,” he wrote, “was [de Gaulle’s] passport to 
international grandeur. It would place France back where 
she belonged, among the Great Powers.”32 Bundy believed 
that the prestige driver accounts for both the British and 
French decisions to acquire nuclear weapons:

I am persuaded that the basic objective, historically, for 
both the British and French governments has been to 
have a kind of power without which these two ancient 
sovereign powers could not truly be themselves. . . . It is 
not a matter of deterrent strategy as such. It is rather a 
matter of what Britain and France must have, as long as 
others have it, in order to meet their own standards of 
their own rank among nations.33

In the British case, the matter of prestige was clearly a 
strong factor for keeping a nuclear arsenal. Historian Law-
rence Wittner captures these motives in an illuminating de-
scription of a December 962 meeting of President Kennedy 
and British Prime Minister Harold Macmillan. Wittner says 
that McMillan argued

that Britain needed independent control of nuclear weap-
ons “in order to remain something in the world.” He con-
ceded that “the whole thing is ridiculous,” for the modest 
British nuclear force did not add much “to the existing 
nuclear strength, which is enough to blow up the world.” 
Still, “countries which have played a great role in history 
must retain their dignity.” Britain had to “increase or at 
least maintain the strength of its foreign policy, so that it 
could not be threatened with impunity.”34
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At the end of the century, India’s Jaswant Singh displayed 
the same motivation defending India’s 998 tests. “Nuclear 
weapons remain a key indicator of state power,” he wrote, 
“Since this currency is operational in large parts of the globe, 
India was left with no choice . . .” if it wanted to be recog-
nized as a great power.35

the majority view: the real prestige is get-
ting rid of nuclear weapons Most countries, 
however, do not share the views of the eight nuclear-weapon 
states. That is, they do not believe that nuclear weapons are 
essential to their national identity or place in the world. It 
took some time for this non-nuclear position to prevail. In 
the middle of the last century, when the United Kingdom, 
France, and China were developing nuclear arsenals, there 
was a pervasive view among political elites in many nations 
that nuclear weapons were acceptable, desirable, even 
necessary. The increasing size of nuclear arsenals and alarm 
over the spread of deadly radioactive fallout from nuclear 
tests, however, stoked fears of nuclear dangers. Distinguished 
philosopher Bertrand Russell and Albert Einstein (in one 
of his last acts before his death) issued the Russell-Einstein 
Manifesto in July 955. “We have to learn to think in a new 
way,” they wrote. “We have to learn to ask ourselves, not what 
steps can be taken to give military victory to whatever group 
we prefer, for there no longer are such steps; the question we 
have to ask ourselves is: what steps can be taken to prevent 
a military contest of which the issue must be disastrous to 
all parties?”36 After several global showdowns brought the 
world close to nuclear war, including the 962 Cuban Missile 
crisis, officials and publics in many nations moved to being 
decidedly anti-nuclear. Over time, and particularly with the 
signing of the Nuclear Non-Proliferation Treaty in 968, the 
majority of governments came to view nuclear weapons as 
dangerous and unnecessary.

Today, most of the 83 nations that have signed the Non-
Proliferation Treaty and that do not have nuclear weapons 
believe what the treaty says: nuclear weapons should be 
eliminated. Several of these states find that they gain prestige 
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by their leadership in the nonproliferation movement. Ire-
land was perhaps the first to demonstrate the important role 
smaller nations can play in great power politics by introduc-
ing the first resolution at the United Nations in 958 calling 
for a treaty on the nonproliferation of nuclear weapons.

South Africa is a more recent example. In 993, on the eve 
of the transition to majority rule, the apartheid government 
disclosed its secret nuclear program and announced that 
all its weapons had been dismantled. Nelson Mandela, the 
first president of the new majority government, could have 
reversed this decision. But he decided that South African 
security was better served in a continent where there were 
no nuclear weapons than in one where there was a nucle-
ar arms competition. South African representatives made 
their new government’s first major foray into international 
affairs at the 995 Non-Proliferation Treaty review confer-
ence. South Africa stepped in at a critical moment to forge 
a compromise agreement between the nuclear and non-nu-
clear weapon states that allowed for the strengthening and 
indefinite extension of the treaty, to the applause of all the 
attending nations. Similarly, in June 998 the governments of 
Brazil, Egypt, Ireland, Mexico, New Zealand, Slovenia, South 
Africa, and Sweden launched a “New Agenda” initiative to 
resuscitate the disarmament process. Their efforts shaped 
international discussions in the following years and helped 
bring about a successful joint program agreed to at the 2000 
NPT conference for thirteen practical steps for nonprolifera-
tion and reductions of nuclear weapons.

Libya has clearly gained prestige by its 2003 decision to 
abandon its nuclear weapons program. President George 
Bush calls Libyan President Muammar Qaddafi “a model” 
that other leaders should emulate. In his official announce-
ment of Libya’s intention to dismantle its program, Presi-
dent Bush said that “leaders who abandon the pursuit of 
chemical, biological, and nuclear weapons, and the means 
to deliver them, will find an open path to better relations 
with the United States and other free nations. . . . Libya can 
regain a secure and respected place among the nations, 
and over time, achieve far better relations with the United 
States.”37 British Prime Minister Tony Blair visited Libya in 
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March 2004, signifying Libya’s reintegration into the inter-
national community.

The decision of the Nobel Prize Committee to grant the 
Nobel Peace Prize to IAEA Director Mohamed ElBaradei in 
2005 can be seen as a conscious effort to add to the prestige of 
nonproliferation champions. ElBaradei himself recognized 
the importance of perception. “Unless we have created the 
environment in which nuclear weapons are seen as an histor-
ical accident from which we are trying to extricate ourselves 
as soon as we can,” he told an international conference in 
November 2005, “we will continue to have this cynical envi-
ronment that all the guys in the minor leagues will try to join 
the major leagues. That is a reality. It has nothing to do with 
ideology. . . . They will say, ‘I would like to emulate the big 
boys if I have a security problem. If the big boys continue to 
rely on nuclear weapons, why shouldn’t I?’”38

Domestic Nuclear Politics

Both the national security and the prestige models of why 
states want nuclear weapons make the same assumption: 
states are monolithic actors. These theories portray policy 
decisions as being made by the state itself, in the interest 
of the entire nation. In reality, however, policy-making is a 
much more complicated process. Foreign policy, like domes-
tic policy, is the product of competing internal arguments 
championed by a variety of individuals with unique paro-
chial and bureaucratic interests. There is a flaw in drawing 
a “strict dichotomy . . . between domestic and international 
politics,” says Glenn Chafetz.39 Just as international develop-
ments influence domestic policy (such as military budgets, 
civil liberties, and political campaigns), domestic concerns 
can impact foreign policy.

Proponents of the domestic political model contend that 
bureaucratic actors, with certain vested interests that may 
or may not be consistent with the broader national interest, 
ultimately make the case for or against a nuclear weapons 
program. These individuals are not passive actors in the pol-
icy-making process, simply accepting decisions from above 
and implementing them. Rather, they are active participants, 
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lobbying and persuading, doing their best to achieve a policy 
outcome conforming to their views. It is often these actors 
who convince political leaders, not the other way around. 
Nuclear decisions are decided by whoever wins these inter-
nal debates.40

This brief introduction to the theory leads us to ask two 
essential questions. First, who are these well-placed indi-
viduals and how do they win or lose from certain nuclear 
choices? Second, how are they able to convince leaders that 
they must develop nuclear weapons?

the three nuclear musketeers Three sets of 
actors play the dominant roles in nuclear decisions: the 
scientists, the soldiers, and the state leaders. Scott Sagan calls 
the first group the nuclear energy establishment, including 
public employees who work in national nuclear laboratories 
and civilian reactor facilities doing research and development 
for a wide range of nuclear applications. Nuclear physicists and 
engineers have a great interest in a nuclear weapons program 
because, he says, “it is technically exciting and keeps money 
and prestige flowing to their laboratories.”41

The case of Pakistan’s A. Q. Khan, now known as the in-
famous leader of a black market proliferation ring that sold 
nuclear technology to Iran, Libya, and other nations, illus-
trates this point. Khan is also known as the father of the 
Pakistani nuclear weapons program. When Khan returned 
home to Pakistan in 975 after three years working at the Eu-
ropean nuclear energy consortium URENCO, he brought 
with him stolen sensitive nuclear knowledge, including blue-
prints for centrifuges. Khan used this information to accel-
erate the newly begun, clandestine Pakistani nuclear weap-
ons program. By the mid-980s, Pakistan had the capability 
to make nuclear weapons.42 After their first and only set of 
nuclear tests in 998, Pakistani Prime Minister Nawaz Sharif 
congratulated the “accomplishments of the Pakistan Atomic 
Energy Commission, Dr. AQ Khan Research Laboratories, 
and all affiliated organizations.”43 Shortly thereafter, twenty-
three nuclear scientists and engineers received “different civil 
awards in recognition of their meritorious contribution.”44 
Khan is a revered national hero and has grown rich from his 
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nuclear science and trade. Most nations elevate their nuclear 
scientists in a similar, if not so grand, manner.

The second group consists of certain members of the pro-
fessional military, often the leaders of the air force and the 
navy, who benefit most from a nuclear arsenal. Both of these 
services stand to gain from nuclear weaponry because the 
development of such arms leads to requirements for more 
and better weapon systems and a larger role for the respec-
tive services. The air force will press for nuclear weapons 
because it will guarantee the need for ballistic missiles and 
nuclear-capable bombers. The navy will be spurred on by the 
prospect of nuclear-propelled submarines and nuclear bal-
listic missile submarines.

A fascinating illustration of this is a little-know incident 
in 96, when, after the Cuban Missile crisis, President Ken-
nedy visited the headquarters of the Strategic Air Command 
(SAC) in Omaha, Nebraska. In the words of historian Robert 
S. Norris, Kennedy’s “host that day was Thomas Power, the 
commander-in-chief of SAC. . . . Power reportedly spoke of 
a requirement of 0,000 Minuteman ICBM’s, and is known 
to have personally suggested that figure to President Ken-
nedy. . . . [Air Force Chief of Staff Curtis] LeMay and Power 
and others throughout this period wanted a nuclear weapon 
for every conceivable mission.”45

This is one example of how the nuclear laboratories and 
the pronuclear elements of the military must convince the 
third, and most indispensable, set of actors in the domes-
tic political model: political leaders. It is this final group that 
makes the ultimate decision whether or not to proceed with 
a nuclear weapons program. In many instances, top political 
leaders do not have built-in parochial interests in favor of 
nuclear weapons. Consequently, unless there is widespread 
popular support for a nuclear program, the first two sets of 
bureaucratic actors must become what Peter Lavoy calls “nu-
clear mythmakers” and convince the political leadership of 
the necessity of nuclear weapons.46

The nuclear energy establishment and the pronuclear ele-
ments of the military, Lavoy notes,cannot just convince their 
state’s leaders to start a nuclear weapons program out of thin 
air. There must be a clear rationale behind their arguments. 
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“Nuclear weapons programs are not obvious or inevitable 
solutions to international security problems,” notes Sagan; 
“instead, nuclear weapons programs are solutions looking 
for a problem to which to attach themselves so as to justify 
their existence.”47 From the domestic politics perspective, 
these assertive bureaucratic actors emphasize, and perhaps 
even exaggerate, external security threats from rivals while 
also focusing on the great security and prestige benefits to be 
gained from nuclear weapons possession. In the case cited 
above, LeMay and Power were clearly overstating the threat 
and requirement. Secretary of Defense Robert McNamara 
beat back the Air Force request, and they ultimately settled 
on ,000 Minuteman ICBMs.

In short, proponents of this model view security and pres-
tige as necessary but insufficient drivers of nuclear weapons 
programs. What is needed to push a state over the top is a 
strong coalition of influential pronuclear actors. Lavoy ar-
gues that “a state is likely to go nuclear when national elites, 
who want the state to develop nuclear weapons, emphasize 
the country’s insecurity or its poor international standing to 
popularize the myth that nuclear weapons provide military 
security and political power.”48

nuclear mythmakers: the case of india One 
example of the domestic political model is India.49 Con-
ventional wisdom holds that the Indian nuclear weapons 
program was a security-driven response to China’s first 
nuclear test in 964 and a prestige-driven decision resulting 
from India’s own “ambition to be regarded as a major power 
in a world where the recognized great powers rely on nuclear 
weapons.”50 Security and prestige concerns were not alone, 
however, in producing an Indian nuclear weapons capability 
by 974 and an overt Indian bomb by 998. Domestic actors, 
such as the first head of the Atomic Energy Commission 
(AEC), Homi Bhabha, played decisive roles. According 
to Carnegie Endowment expert George Perkovich, the 
“leaders of the strategic weapons establishment, an enclave 
of scientists and engineers in India’s defense research and 
atomic energy institutions . . . for five decades had been 
pushing India to join the exclusive club of nuclear weapon 
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states.”51 Lavoy focuses on Bhabha’s singular importance, 
writing, “India’s efforts to launch a military nuclear program 
cannot be understood apart from Homi Bhabha’s pivotal 
role as a nuclear mythmaker.”52

Following the Chinese nuclear test, and despite former 
foreign minister Singh’s claim noted above that “from then 
on, no responsible Indian leader could rule out the option 
of following suit,”53 there was no immediate Indian consen-
sus on whether nuclear weapons were essential for national 
security. The most important actor in this battle, Prime 
Minister Lal Bahadur Shastri, quickly positioned himself 
against a nuclear weapons program. In 964 Shastri said, 
“We cannot at present think in terms of making atomic 
bombs in India. We must try to eliminate the atomic bombs 
in the world rather than enter into a nuclear arms com-
petition.”54 Clearly, “Shastri believed in this singular In-
dian mission, as Mahatma Gandhi and Jawaharlal Nehru 
had.”55 Bhabha, however, “loudly lobbied for development 
of nuclear weapons,” and took great pains to minimize the 
anticipated cost of such an effort, making an official esti-
mate that excluded the expense of the nuclear reactors and 
plutonium separation plants.56 By the end of 964, Shas-
tri had compromised with Bhabha, agreeing to a “Peaceful 
Nuclear Explosives” program. Only two years after this ini-
tial agreement, however, Shastri and Bhabha both passed 
away unexpectedly, throwing the Indian program into a 
state of uncertainty.

Indira Gandhi, wholly inexperienced with Indian nu-
clear policy, became prime minister. Bhabha’s position was 
filled by Vikram Sarabhai, a physicist more cautious about 
the supposed benefits of nuclear weapons. “Unlike in the 
Bhabha days,” Perkovich tells us, “now India’s nuclear estab-
lishment was headed by a bomb agnostic if not a skeptic.”57 
The pro-bomb scientists at the AEC were thus restrained, 
at least until Sarabhai’s own death in 97. They then per-
suaded Prime Minister Gandhi to allow the “peaceful” test 
of May 974.

Political leaders subsequently resisted the lobbying of 
the nuclear establishment until the elections of March 998, 
when the conservative Bharatiya Janata Party (BJP) formed a 
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stable government coalition for the first time. BJP had made 
the nuclear program a campaign issue. In January 998, their 
foreign policy spokesman said, “Given the security environ-
ment, we have no option but to go nuclear.”58 The hesitant 
political leadership that had previously restrained the nucle-
ar lobbyists was no longer an obstacle. In May 998, India 
conducted five underground nuclear tests. Perkovich says, 
“A handful of politicians instigated by a handful of scientists 
with little experience in international affairs [pushed] India 
across a portentous strategic threshold whose implications 
they did not fully appreciate.”59

domestic barriers There are also powerful domestic 
interests opposed to nuclear weapons programs. Most 
obvious are the large citizens’ campaigns against nuclear 
weapons that rise and fall over the decades, sometimes 
restraining programs such as in the United States and Europe, 
and sometimes becoming a permanent part of the national 
identity, as in Japan.60 Scientists also often play a leading role 
in opposing the initiation or expansion of programs, as noted 
above and in chapter .

Less appreciated, perhaps, is the role played by military 
leaders who doubt the utility of these weapons. Colin Powell 
recalls that as a young officer in 958 he was assigned to guard 
a unit in West Germany equipped with 280 mm atomic can-
nons. These weapons fired atomic artillery shells with a yield 
of 5 kilotons, roughly equal to the size of each of the bombs 
dropped on Japan. Powell learned that his mission in time of 
war was to lay down a barrage on advancing Soviet troops:

We were not talking simply about dropping a few artil-
lery shells at a crossroad. No matter how small these nu-
clear payloads were, we would be crossing a threshold. 
Using nukes at this point would mark one of the most 
significant political and military decisions since Hiro-
shima. The Russians would certainly retaliate, maybe 
escalate. At that moment, the world’s heart was going 
to skip a beat. From that day on, I began rethinking the 
practicality of these small nuclear weapons. And a few 
years later, when I became Chairman of the Joint Chiefs 
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of Staff, I would have some ideas about what to do with 
tactical nukes.61

His idea as chairman of the Joint Chiefs in 990 was to get 
rid of these weapons. He thought they were “trouble-prone, 
expensive to modernize, and irrelevant in the present world 
of highly accurate conventional weapons.”62 His friend and 
chief of staff of the Army, General Carl Vuono, opposed him. 
“The nukes were a matter of prestige to the artillery,” Powell 
explains. “I was asking his branch to give up a part of itself. 
Carl, the senior artilleryman in the U.S. Army, was not about 
to preside over the dismantling of his nukes.” Vuono lined up 
the other service chiefs to oppose Powell. The senior civilians 
in the defense department weighed in. Powell calls them “a 
refuge of Reagan-era hard-liners, who stomped all over it, 
from Paul Wolfowitz on down.” Secretary of Defense Richard 
Cheney rejected Powell’s proposal.

But Powell was not done. In 99, in the wake of the Gulf 
War and the dissolution of the Soviet Union, President 
George H. W. Bush wanted new ideas on nuclear disarma-
ment. Within days, Powell’s staff developed plans to get rid 
not just of nuclear artillery but all short-range nuclear weap-
ons, such as the Army’s Lance missiles and the Navy’s nuclear 
torpedoes and depth charges. “The chiefs, now responding to 
a radically changed world, signed on, as did Paul Wolfowitz 
and his hard-liners,” says Powell, with some delight, “Cheney 
was ready to move with the winds of change.”63 On Septem-
ber 27, 99, President George H. W. Bush announced these 
unilateral nuclear disarmament measures and other steps to 
national and international acclaim. Today, with few or no 
nuclear missions to defend, many Army, Marine, and Navy 
leaders see nuclear weapons and their delivery systems as 
draining limited resources that could be used for other criti-
cal conventional needs.

japan’s nuclear allergy Kurt Campbell and 
Tsuyoshi Sunohara convincingly demonstrate the power 
of domestic political pressure in creating and reinforcing 
Japan’s non-nuclear choice. “Having experienced the horrors 
of Hiroshima and Nagasaki,” they write, “Japan’s political 
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structures and national psyche have engendered a deeply 
enshrined cultural taboo . . . against even public discussion 
of the nuclear option.”64

When Japanese leaders “indicated in unguarded moments 
their support for Japan’s acquiring an independent nuclear 
weapons capacity . . . pressure both from domestic constit-
uencies and from Japan’s most important security ally, the 
United States, kept them from acting on their desires,” they 
say.65 In fact, strong public opposition to nuclear weapons 
acquisition contributed to the resignations of multiple lead-
ers in the wake of ill-advised comments on the nuclear issue, 
including byPrime Minister Nobusuke Kishi in 957, Agri-
culture and Forestry Minister Tadao Kuraishi in 968, and 
Vice Defense Minister Shingo Nishimura in 999.66

Public opinion compelled Eisaku Sato, prime minister 
from 964 to 972 and perhaps the most pronuclear of any 
Japanese leader, to announce the three non-nuclear princi-
ples—not to manufacture, possess, or permit the deployment 
of nuclear weapons in Japan. When the United States ceded 
control of Okinawa in 972, Washington had to assure Tokyo 
that all nuclear weapons based there would be gone before 
the transfer of control was completed.

In the past few years, public and political opposition to 
nuclear weapons has gradually softened, as Japan has adopt-
ed a more assertive military policy. Still, public opposition 
to a nuclear-armed Japan coupled with U.S. security assur-
ances make it unlikely that Tokyo will amend its non-nuclear 
policy. Campbell and Sunohara conclude, “The depth of an-
tinuclear sentiment is such that only major changes in the 
international or domestic environment, and probably only a 
combination of such changes  could engender a domestic po-
litical environment more permissive toward Japan’s acquir-
ing nuclear weapons.”67

Technological Determinism

Some experts contend that if a state has the technological 
ability to develop nuclear weapons, then it will do so; the 
awesome power of nuclear technology and arms is too much 
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for most leaders to resist. This argument often appeared as 
nuclear scientists debated among themselves the morality 
of building atomic, then hydrogen bombs. If we know these 
bombs can be built, then they will be built, some said, since 
every weapon that could be made, has been made. Edward 
Teller said in arguing for the H-bomb, “There is among my 
scientific colleagues some hesitancy as to the advisability of 
this development on the grounds that it might make the in-
ternational problems even more difficult than they are now. 
My opinion is that this is a fallacy. If the development is pos-
sible, it is out of our powers to prevent it.”68

The United Kingdom is a clear example of technology as 
a dominant factor in a country’s decision to acquire nuclear 
weapons. As discussed previously, the country had serious 
security concerns and there was also a healthy prestige fac-
tor as Britain sought to retain the global role it had played 
for centuries. But its close alliance with the United States 
(which opposed a British bomb) and domestic and eco-
nomic factors might have stayed its hand were it not for one 
overriding fact: British scientists knew how to build a bomb 
and build one quickly.

British scientists, in fact, had begun nuclear research 
before the Americans, and were close partners in the Man-
hattan Project. After World War II, a secret committee was 
formed to address the question of atomic energy and to 
establish a nuclear material production complex in the 
United Kingdom. In 947, after American interest in a col-
laborative relationship with Britain cooled considerably 
and the 946 Atomic Energy Act declared the U.S. intent 
to not share nuclear technology with any country, British 
leaders decided to do it on their own. “There was a kind of 
scientific imperative at work to regain the momentum that 
was under way in 94 and 942 and bring it to comple-
tion,” concluded nuclear expert Robert Norris and his col-
leagues, “British scientists had begun to pursue the bomb 
as early as 940 only to be interrupted. With the war over, 
it was now time to resume the quest.”69 It did not take long. 
The United Kingdom conducted its first nuclear test in Oc-
tober 952.
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Technology, however, seems to be a more important factor 
in determining the pace and extent of a nation’s nuclear pro-
gram after the initial weapons are built. Once the technology 
is in hand, or seems fairly easy to acquire, it becomes much 
more difficult for national leaders to resist the entreaties of 
the military, industrial, or scientific proponents of new and 
better weapons.

The decision of the United States to build the hydrogen 
bomb is probably the most compelling example of techno-
logical determinism at work. Four months after the Soviet 
atomic test ended the U.S. monopoly, President Truman 
announced that the United States would build new, more 
powerful weapons. Washington would develop the hydrogen 
bomb with ,000 times more explosive force than the fission 
bombs used on Japan.

There was no urgent security rationale for pursuing such 
a weapon. The nuclear scientific panel advising the govern-
ment on nuclear policy unanimously opposed the plan, ar-
guing that the atomic fission bombs that the United States 
already possessed were devastating enough to deter the So-
viet Union’s emerging nuclear arsenal (see chapter ). The 
panel, called the General Advisory Committee, wrote that 
“the extreme dangers to mankind inherent in the [H-bomb] 
proposal wholly outweigh any military advantage that could 
come from this development.”70

The former leaders of the Manhattan Project, includ-
ing Ernest Lawrence, Arthur Compton, J. Robert Oppen-
heimer, and Enrico Fermi, had argued that a change in 
political and international relations could blunt the tech-
nological drive for more and more powerful weapons. They 
understood the technological pull and tried to resist it. “The 
development, in the years to come, of more effective atomic 
weapons would appear to be a most natural element in any 
national policy of maintaining our military forces at great 
strength,” they wrote earlier, in 945. “Nevertheless we have 
grave doubts that this further development can contribute 
essentially or permanently to the prevention of war.”71 Their 
pleas were rejected both after the war and in the quest for 
the H-bomb.

Understanding the technological imperative does not 
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make one immune to it. The allure of the science and tech-
nology, not security or prestige concerns, eventually changed 
even Oppenheimer’s mind. He wrote in 954:

My feeling about development [of the H-bomb] became 
quite different when the practicabilities became clear. 
When I saw how to do it, it was clear to me that one had to 
at least make the thing. Then the only problem was what 
one would do about them when one had them.72

Oppenheimer’s perspective may have accurately reflected 
that of some nuclear scientists at Los Alamos. It seems to have 
been Edward Teller’s primary motivation from the first time 
he realized such a weapon was possible and had urged Oppen-
heimer to forget about the atomic bomb and go straight to the 
hydrogen bomb.

Still, the American choice can be understood indepen-
dent of the theory of technological determinism. Washing-
ton policy makers seem to have had more basic motives. 
Even though there was no objective security rationale for 
developing these immensely powerful weapons, there was 
a widely held perception among the foreign policy elite 
that it would be a political and security disaster to allow 
the Soviets to gain such technology first. As Senator Brien 
McMahon (D-Conn.) put it, “if we let Russia get [the H-
bomb] first, catastrophe becomes all but certain.”73 Presi-
dent Truman likewise viewed the issue as an unquestion-
able security imperative. Immediately prior to making his 
decision, Truman asked his advisors, “Can the Russians do 
it?” When told they could, he concluded, “In that case, we 
have no choice.”74

Today, with technology spreading at a faster rate than at 
any other time in human history, some argue that prolifera-
tion is inevitable. As an overall explanation of national mo-
tives, however, technological determinism does not hold up 
to the historical record. There are forty-four “nuclear-capable” 
states—that is, states with the industrial and technological 
infrastructure to develop nuclear weapons if they so chose. 
Less than one-fourth of these nations have nuclear weapons 
or are attempting to develop them. Why haven’t states like 
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Argentina, Australia, Belgium, Brazil, Germany, Italy, Japan, 
the Netherlands, Sweden, Switzerland, South Korea, and Tai-
wan built and deployed nuclear weapons? In the words of 
international relations theorist Benjamin Frankel, “although 
[nuclear weapons proliferation] requires technological ca-
pabilities to be sustained . . . the spread of nuclear weap-
ons is determined by international politics.”75 Our previous  
examination of several of these national decisions confirms 
this judgment: politics trumps technology.

technological barriers Nuclear weapon technol-
ogy has been around for more than sixty years. Just because it 
is possible, however, does not mean it is easy. Building a bomb 
still poses significant scientific and engineering challenges.

Two major obstacles stand in the way of nuclear weapons 
development. The more challenging of the two is producing 
the highly enriched uranium (HEU) or plutonium that gives 
an atomic bomb its unmatched explosive power. Luckily for 
champions of nonproliferation, this material can only be 
produced through a series of complex steps—uranium min-
ing, milling, conversion, enrichment (and reprocessing in 
the case of plutonium), and fabrication into a metal core—all 
of which require advanced equipment, such as high-speed 
centrifuges, and years of intensive labor.

The second technological barrier to getting the bomb 
is putting all the necessary pieces together once the requi-
site HEU or plutonium has been made. Peter Zimmerman 
writes, “The technical barriers to weaponization of fissile ma-
terial come down to designing and proving the explosive sets 
needed to assemble the supercritical mass; producing a reli-
able initiator; coping with the physical and chemical prop-
erties of the fissile materials; and performing the necessary 
proof testing of the designs.”76 Most experts agree, however, 
that this challenge pales in comparison to that of making the 
fissile material. Michael May, former director of Lawrence 
Livermore National Laboratory, argues, “Once fissile mate-
rial is in hand, sophisticated technology is not needed to en-
ter the nuclear weapons club.”77

Technological barriers do not affect the most advanced 
countries of the world. Japan, for example, has long since 
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known how to reprocess plutonium. These barriers do, how-
ever, affect developing countries that desire nuclear weapons. 
Reinforced by IAEA safeguards and export control regimes 
such as the Nuclear Suppliers Group, technological barriers 
can, in some instances, foil a nuclear bomb program alto-
gether. May says that for many of the “poorest countries in 
the world . . . the export controls that have been imposed on 
most necessary materials, parts and technologies since 992, 
probably erect an insuperable barrier to the acquisition of 
nuclear weapons, unless a country can steal them or the ma-
terial to make them. . . . ”78

Even developing countries with some advanced capabilities 
and access to nuclear black markets such as the A. Q. Khan 
network can be slowed or stopped by a technology-denial 
strategy. Sanctions against Iraq for its failure to cooperate with 
U.N. inspectors were so severe that it triggered humanitarian 
concerns about their effects on the Iraqi population. When in-
spectors were allowed to return in November 2002, they found 
that the combination of sanctions and U.N. inspections had 
crippled a nuclear program that senior U.S. officials errone-
ously claimed had been reconstituted. Less than two weeks be-
fore the U.S.-led invasion, IAEA Director General Mohamed 
ElBaradei told the U.N. Security Council, “During the past 
four years, at the majority of Iraqi sites, industrial capacity has 
deteriorated substantially.”79 In late 2003, David Kay, who was 
leading the postwar search for nuclear, biological, and chemi-
cal weapons, commented, “We have been struck in probably 
300 interviews with Iraqi scientists, engineers and senior of-
ficials how often they refer to the impact of sanctions and the 
perceived impact of sanctions in terms of regime behavior.”80

Intense scrutiny from the IAEA and the leading nations 
of the U.N. Security Council is retarding Iran’s nuclear efforts 
today. Iran voluntarily agreed to the suspension of all ura-
nium enrichment-related activities for over two years start-
ing in November 2003, and by mid-2006 had still not built 
a centrifuge cascade large enough to enrich enough uranium 
for even one bomb, though it did produce a minuscule qual-
ity of low-enriched uranium with great fanfare in April 2006. 
Moreover, Iran has run into problems with uranium conver-
sion, a necessary precursor to uranium enrichment. The gas 
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is reportedly contaminated with heavy metals. Until Iran can 
reliably convert uranium yellowcake into the gaseous uranium 
hexafluoride that goes into centrifuges, they will not be able 
to enrich in any significant quantity. With the technology and 
assistance Iran purchased from the Khan network now cut off 
and leading nations refusing to supply technology beyond that 
required for the construction of reactors, it is not clear where 
Iran could obtain the necessary additional technical aid. Indig-
enous efforts could succeed in time, but without external help, 
Iran’s program will progress much more slowly. It is unlikely 
that Iran could produce either fuel for reactors or material for 
bombs before the beginning of the next decade. 81

Iraq and Iran are not the only cases in which technological 
barriers have slowed or stopped nuclear programs. In his de-
tailed study of the Brazilian and Argentine programs, for ex-
ample, Mitchell Reiss concluded, “Despite heavy investments 
in uranium enrichment and spent-fuel reprocessing capabili-
ties, neither Buenos Aires nor Brasilia ever had the techni-
cal wherewithal to produce material for nuclear bombs.”82 
Indeed, Argentina never completed its Ezeiza plutonium 
reprocessing plant and never enriched uranium-235 past 20 
percent. (Uranium-235 is normally enriched to 90 percent to 
form the core of a nuclear weapon.) Brazil never enriched 
past 7 percent uranium-235. Reiss points out that restrictions 
on nuclear commerce “increased the amount of time needed 
to complete projects and raised their costs. . . . The examples 
of Argentina and Brazil strongly suggest that export controls 
can make a significant difference in preventing countries 
from increasing their nuclear competence.”83

Clearly, the higher that countries can make the technologi-
cal barriers, the more difficult it is for other nations to pursue 
nuclear weapons quickly or successfully. International efforts 
to raise technological barriers have a second effect, as the ex-
periences of Brazil and Argentina indicate. They increase the 
daunting economic costs of a nuclear weapons program.

Economic Drivers

Nuclear weapons are big-ticket items. They and their delivery 
systems are expensive to make. Economic considerations alone 

76 w h y  s tat e s  wa n t  n u c l e a r  w e a p o n s



cannot explain a state’s pursuit of nuclear weapons. A country 
does not launch a nuclear program just because it can afford 
one. Nor will economic costs have much impact if a state de-
cides nuclear weapons are vital to its national security.

Pakistan is the most often-cited example of a state that 
neglected the well-being of its people for nuclear weapons 
capability. Evidence indicates that North Korea operates on 
this same principle today. Despite being one of the world’s 
poorest countries, with a Gross Domestic Product (GDP) 
per capita of ,700, Pyongyang continues to pursue nucle-
ar weapons and spends 25 percent of its GDP on defense 
each year.84

Nuclear proponents do use economic arguments to help 
drive their case, however. To convince political leaders that 
nuclear weapons are beneficial, bureaucratic actors must de-
emphasize the budget strains incurred by such a program. 
Homi Bhabha’s misleading estimate that a small Indian nu-
clear arsenal would cost less than 2 million is just one ex-
ample of many.

Proponents also often argue that developing nuclear weap-
ons is more affordable than building up conventional defens-
es to enhance national security. In the 950s, for instance, U.S. 
nuclear policy was driven in part by the belief that nuclear 
weapons were a cost-effective deterrent, that they provided 
a “bigger bang for a buck.” As William Weida wrote in the 
comprehensive Atomic Audit, “Basing the nation’s defenses 
on nuclear weapons appeared to be less expensive because it 
was considered easier to implement than alternative strate-
gies for deterring the Soviet threat, principally the perceived 
imbalance of conventional forces in Europe.”85 A proposed 
Senate resolution introduced by Senator McMahon in 95 il-
lustrates Weida’s point: “The cost of military fire power based 
upon atomic bombs is hundreds of times cheaper, dollar for 
dollar, than conventional explosives.”86

These arguments are misleading. Nuclear weapons are 
very expensive, and are always deployed in addition to 
conventional forces, not as substitutes for those forces. The 
United States spent approximately 7.5 trillion developing, 
producing, deploying, and maintaining tens of thousands 
of nuclear weapons from 940 to 2005.87 No country should 
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take on these programs with the illusion that they are some-
how going to save defense dollars.

economic barriers Economic factors more often 
help tip the balance against the pursuit of nuclear weapons. 
Libya, Ukraine, Argentina, and Sweden provide good case 
studies of how economic considerations combine with 
security, prestige, domestic, and technology barriers to stop 
nuclear programs.

Libya’s desire to get out from sanctions and become re-
integrated in the international community was the primary 
driver of President Muammar Qaddafi’s decision to end his 
clandestine nuclear pursuits. On December 9, 2003, Libya 
announced that it would abandon its thirty-three-year old 
nuclear weapons quest in exchange for improved diplomatic 
and economic relations with the West. After nearly two de-
cades of U.S. and international sanctions against his country, 
Qaddafi wanted to revive the sputtering Libyan economy. 
Brookings Institution scholar and former State Department 
and National Security Council official Flynt Leverett explains: 
“An explicit quid pro quo was offered: American officials in-
dicated that a verifiable dismantling of Libya’s weapons proj-
ects would lead to the removal of our own sanctions. . . .”88

Dismantlement of Libya’s nuclear program (in addition 
to its chemical weapons and ballistic missile programs) pro-
ceeded in three phases from January to September 2004. In 
January, with the first phase nearly complete, a bipartisan 
congressional delegation traveled to Libya for the first time in 
thirty years.89 In March, during British Prime Minister Tony 
Blair’s meeting in Libya with Qaddafi, it was announced that 
the Anglo-Dutch Shell oil company had signed a deal worth 
up to  billion with the Libyan National Oil Corporation to 
do exploration off the Libyan coast.90 By June 2004, Libya 
and the United States had normalized relations and some 
U.S. sanctions had been lifted. By September, President Bush 
had lifted most remaining sanctions and direct flights be-
tween the two countries were allowed. The following month, 
the European Union formally lifted its sanctions, which 
dated back to 992. Finally, in January 2005, just thirteen 
months after it formally gave up the nuclear program, Libya 
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consummated oil and gas exploration deals with American 
oil companies.91

In a January 2005 interview, Qaddafi confirmed the im-
portance of economic integration in his decision-making. 
He emphasized that providing greater economic assistance 
would make Libya a model for others that are pursuing 
nuclear weapons: “There must be at least a declaration of 
a program like the Marshall Plan, to show the world that 
those who wish to abandon the nuclear weapon program 
will be helped.”92

Ukraine’s experience after the collapse of the Soviet Union 
shows that a state does not have to be suffering under sanc-
tions to realize the linked economic and prestige benefits 
of forgoing or abandoning nuclear weapons. When it pro-
claimed independence from the Soviet Union in December 
99, Ukraine was the world’s third-largest nuclear power. 
Kiev had retained between 4,500 and 6,300 nuclear weapons 
deployed on its territory during the Cold War.93 It was by no 
means a foregone conclusion that Ukraine would surrender 
its nuclear inheritance, as it ultimately did. Just months after 
striking a December 99 agreement with Russia to return all 
tactical nuclear weapons, for example, Ukrainian President 
Leonid Kravchuk announced the suspension of any further 
withdrawals. By mid-992, even though Ukraine had com-
mitted to join the NPT as a non-nuclear weapon state and to 
give up all its nuclear weapons, it was still unclear whether 
the Rada (the Ukraine parliament) would sign off on the 
agreements, and when, if ever, these events would occur.94

In his detailed history of the nuclear debate in Ukraine, 
Mitchell Reiss pinpoints national security, international pres-
tige, and financial concerns that needed to be satisfied before 
the Rada would consent to permanent non-nuclear status. 
Beyond the historical animosity between Ukraine and Russia, 
which included a territorial dispute over the Crimean penin-
sula, Reiss writes, “The gravest internal threat to Ukrainian 
security derived from its inability to create an economically 
viable state. . . . Economic conditions were appalling, with 
the inflation rate running at 90 percent per month.”95 Like 
many other former Soviet republics and satellites, Ukraine 
looked to the West for hope—and help. Kiev was seeking not 
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only economic carrots for abandoning its nuclear weapons, 
however, but also an improved long-term relationship with 
the United States, the European Union, and NATO. In 992 
and 993, “there was the growing perception that the West 
and especially the United States . . . was interested in Ukraine 
only so long as it retained nuclear weapons.”96 Persuading 
Ukraine to give up its weapons would mean convincing Kiev 
that non-nuclear status would bring more attention from the 
United States, not less. Concern of Western abandonment 
did not begin to wane until Secretary of State Warren Chris-
topher visited Ukraine in October 993 and assured President 
Kravchuk that the U.S.-Ukrainian relationship would not be 
limited to the issue of denuclearization.

Ukraine finally acceded to the NPT as a non-nuclear 
weapon state in November 994, but not before it had won 
security assurances from Russia, the United States, and the 
United Kingdom, as well as promises of compensation from 
Russia for the warheads it returned, and a commitment from 
President Clinton to double U.S. aid to Ukraine. Most im-
portant, according to Reiss, was that Ukraine’s ratification of 
the NPT “would facilitate greater Ukrainian integration with 
the U.S. and Western financial, political, and military institu-
tions that could far better bolster the country’s fortunes.”97

The transition from military rule to civilian democracy in 
Argentina offers a window into how economic barriers can 
combine with shifting domestic political priorities to restrain 
a nation’s nuclear weapons policy. In his study of Argenti-
na’s nuclear program, Leonard Spector notes that the state’s 
nuclear bureaucracy had been largely protected from auster-
ity measures even after Raul Alfonsín was elected president 
in November 983, following seven years of military rule, 
“because the nuclear program was an important symbol of 
national prestige.”98 However, as Argentina’s economic crisis 
worsened, the democratic government was forced to make 
budget cuts that delayed completion of Argentina’s third 
nuclear power reactor and other facilities crucial to the pro-
duction of fissile material. By the late 980s, technical and 
financial problems plagued the country’s nuclear installa-
tions, forcing shutdowns of the nuclear power plants and a 
halt in nuclear construction projects. Argentina’s financial 
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crisis did not directly end the nuclear weapons program, but 
it did slow its progress and significantly raise the social and 
political costs to the new government of continuing nuclear 
weapons investment.

Clearly, nuclear weapons are costly. Billions of dollars are 
required to produce and maintain a nuclear arsenal. Political 
and economic isolation is now the likely result of clandestinely 
pursuing nuclear weapons and materials. Still, there are even 
more costs to a nuclear weapons program. One of these is the 
opportunity cost—what the state could otherwise be doing 
with the resources poured into the nuclear program. Sweden 
is an interesting case in this regard. Scholars still debate why 
Sweden ultimately decided not to pursue a nuclear weapons 
program—offering sound analyses that emphasize national 
defense strategy, international prestige concerns, or domestic 
political sensitivities. No one can deny, however, that econom-
ic limitations also played a role in keeping Sweden non-nucle-
ar. Scholar Jan Prawitz explains that Sweden viewed spending 
for nuclear weapons and conventional weapons as zero-sum: 
“Realistic defense planning dictated that a nuclear strike force 
in addition to the necessary conventional defense would not 
be possible within any conceivable peacetime level of Swedish 
defense expenditures.”99 In other words, Sweden had to choose 
between a conventional defense and a nuclear one. They chose 
to build SAAB jet fighters, not nuclear missiles.

Another often-neglected cost of nuclear weapons is envi-
ronmental. In the 996 study Atomic Audit, Stephen Schwartz 
concluded that the United States had spent between 26 bil-
lion and 40 billion in environmental cleanup costs related 
to its nuclear weapons program.100 That is roughly 270 bil-
lion to 55 billion in 2006 dollars. Equivalent costs in the 
Soviet Union could be at least three times as great.101 These 
expenses serve as a reminder of the true costs of a nuclear 
weapons program. Development and deployment of nuclear 
weapons is expensive, but so is the legacy that they leave.

Finally, there are often heavy political costs to be paid for 
the nuclear deployments. For example, while some in Europe 
felt reassured by the U.S. nuclear umbrella, others felt threat-
ened. When the United States began deploying large num-
bers of nuclear cruise and ballistic missile in Europe in the 
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980s to counter similar Soviet deployments, massive public 
protests roiled Europe’s capitals for years. Decades later, that 
sentiment lingers in desires for a Europe more independent 
of U.S. policy.

Conclusion

The decision to pursue or not to pursue nuclear weapons 
is not as simple and clean cut as it might first appear. No 
single model can explain all of the different decisions made 
by distinct leaders in disparate states, each of which faces 
its own unique security threats, possesses its own national 
identity, and must contend with its own domestic political 
pressures. The only way to gain a complete understanding of 
nuclear proliferation is to take a holistic approach—exam-
ining each case, such as Iran, by testing it against all of the 
different models presented above. Is it an irrational hatred 
of the West that drives Iran’s quest for nuclear technology 
or is it fear of a belligerent United States? Or are such efforts 
best understood through the prestige model as Iran strives to 
re-establish itself as the premier power in the Middle East? 
What are Iran’s technical capabilities and limitations? What 
roles do domestic politics and internal government factions 
play in this choice? Can Iran afford to build these weapons 
and is it willing to suffer the economic penalties of sanctions 
and blocked trade agreements?

The most accurate conclusion that can be drawn from this 
analysis, then, is that states want nuclear weapons for a vari-
ety of distinct, yet closely related, reasons. Scott Sagan calls 
this “multicausality.” In short, none of the explanatory mod-
els are perfect, but all are helpful. “Nuclear weapons prolif-
eration,” he says, “occurred in the past, and can occur in the 
future, for more than one reason: different historical cases 
are best explained by different causal models.”102

Theoretical assumptions and conclusions both have enor-
mous implications for nonproliferation policy. Each of the 
proliferation models leads us to draw different conclusions 
about how to best fight the spread of nuclear weapons. The 
result? Great difficulty in developing and sustaining a consis-
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tent and effective nonproliferation policy. Or as Yogi Berra 
said, “In theory there is no difference between theory and 
practice. In practice there is.” One way to resolve some of 
the differences in the theoretical models is to get the analysts 
to all start from the same page. That is, to forge a consensus 
around an objective assessment of the nuclear threats. This 
can help put the discussion on a more practical level, filter 
out preconceived assumptions, and build support for an ap-
proach that tries to account for all the proliferation drivers. 
The next chapter develops such an assessment.
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Some say that the world is more dangerous now 
than it was during the Cold War. Most often these statements 
are made by political figures seeking to promote a new policy 
or by journalists eager to grab attention before anyone can 
flip the page or channel. But it is not true. Most military and 
political leaders of the past half century would likely have 
traded the threats of global war they faced for the challenges 
we face today. A moment’s reflection is enough to help us 
realize that as serious as the current dangers are, they pale in 
comparison to the dangers we have just escaped.

There was arguably a much greater chance of an American 
city being destroyed by a nuclear explosion during the Cold 
War than there is today. During most of that earlier period, 
long-range bombers and long-range ballistic missiles threat-
ened to bring instant, total destruction to the United States, 
the Soviet Union, many other nations, and, perhaps, the en-
tire planet. Nevil Shute vividly portrayed these fears in his 957 
book, On the Beach (later made into a movie by Stanley Kram-
er, starring Gregory Peck and Ava Gardner). His story accu-
rately captured the destruction of the Northern Hemisphere 
that would have resulted from a global thermonuclear war. He 
described the last few months of life of several survivors on 
the shores of Australia as they awaited the clouds of deadly ra-
dioactivity that would inevitably circle the globe to even their 
remote location. At the time the movie premiered in 959, the 
Soviets deployed approximately 360 nuclear bombs on long-
range planes and missiles; the United States fielded over 7,000.

C H A P T E R  F I V E
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By the 980s, the nuclear danger had grown even worse. 
President Reagan’s anti-missile system was supposed to de-
feat a first-wave attack of some 5,000 Soviet SS-8 and SS-9 
missile warheads streaking over the North Pole. When Jona-
than Schell’s chilling book, The Fate of the Earth, was pub-
lished in 982, there were then 50,000 nuclear weapons in 
the world with a destructive force equal to roughly 20 billion 
tons of TNT, or ,000,600 times the power of the Hiroshima 
bomb. “These bombs,” Schell wrote, “were built as ‘weapons’ 
for ‘war,’ but their significance greatly transcends war and all 
its causes and outcomes. They grew out of history, yet they 
threaten to end history. They were made by men, yet they 
threaten to annihilate man.”1

The threat of a global thermonuclear war is now near 
zero. The treaties negotiated in the 980s, particularly the 
START agreements that began the reductions in U.S. and 
Soviet strategic arsenals and the Intermediate Nuclear Forc-
es agreement of 987 that eliminated an entire class of nu-
clear weapons (intermediate-range missiles that can travel 
between 3,000 and 5,500 kilometers), began a process that 
accelerated with the end of the Cold War. Between 986 
and 2006 the nuclear weapons carried by long-range U.S. 
and Russian missiles and bombers decreased by 6 per-
cent.2 These reductions are likely to continue through the 
current decade.

The dangers we face today are very serious, but they are 
orders of magnitude less severe than those we confronted 
just two decades ago from the overkill potential of U.S. and 
Russian arsenals. We no longer worry about the fate of the 
earth, but we still worry about the fate of our cities.

At the Carnegie International Non-Proliferation Confer-
ence in November 2005, National Public Radio’s Talk of the 
Nation host Neal Conan asked a panel of top experts how 
they thought the nuclear risks today compared to those of 
the past decades. He wanted to know whether the famous 
Bulletin of the Atomic Scientists clock that depicts the world 
as just a few minutes from the “midnight” of a nuclear catas-
trophe should be moved forward or back. National Nuclear 
Security Administration director Linton Brooks said,
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I think you have to distinguish very sharply between the 
threat we faced of the annihilation of societies and the 
threat we face that somebody may steal enough for a 
crude device. I don’t mean to minimize the importance of 
nuclear security—I’m spending my life trying to improve 
it—but the nuclear threat that we faced in the Cold War 
dwarfs anything we face today.

Senator Richard Lugar (R-Ind.) said, “I have to agree 
with Linton that we are not talking about annihilation of the 
world. We are talking about a serious event in which a lot of 
people could be killed, and that would be an enormous trag-
edy.” Former Senator Sam Nunn added,

I believe that the clock is further from midnight than it was 
during the Cold War. I would agree with Linton certainly 
in terms of any kind of all-out confrontation that would 
involve nuclear weapons between the United States and the 
Soviet Union. . . . The chances of a nuclear explosion by ter-
rorists is greatly increased with the proliferation of weapon-
grade material all over the globe . . . but the chance of an 
all-out nuclear attack has gone down very considerably.3

figure 5.. U.S. and Russian Stockpiles, 986–2006
Data used in graph taken from NRDC, Archive of Nuclear Data, available at 
http://www.nrdc.org/nuclear/nudb/datainx.asp.
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As these experts indicated, there are still very serious nu-
clear dangers. Despite its long record of success, the nonpro-
liferation regime today is unstable. Early in the twenty-first 
century we face four nuclear threats:

• The danger of nuclear terrorism, though not new, is the 
most serious threat. Some Islamist terrorists are known to 
be actively seeking intact nuclear warheads or the fissile 
material necessary to construct a crude nuclear device.

• Existing nuclear arsenals pose a second serious challenge. 
Even as the stockpiles continue to decline, Russia and the 
United States still maintain thousands of warheads on 
hair-trigger alert, ready to launch within fifteen minutes, 
and they and some of the other nuclear weapon powers 
are actively researching options for new nuclear weapons. 
After nuclear terrorism, this is the most likely threat to 
American cities.

• There is also the danger of new nuclear weapon states 
emerging. If renewed nuclear efforts in Iran and North 
Korea are not stopped, they could trigger regional arms 
races that could end with five or six new nuclear states in 
the Middle East and Northeast Asia.

• Finally, there is the real risk that the entire nonprolifera-
tion regime could collapse, leading many states to recon-
sider their nuclear options. Indeed, some seem to be do-
ing so already as they begin to construct plants to enrich 
uranium for fuel rods, a process that could easily be used 
to enrich uranium for nuclear bombs.

None of these dangers is unstoppable, however. Each can be 
diminished, if not eliminated entirely. Harvard’s Graham Al-
lison calls nuclear terrorism “the ultimate preventable catas-
trophe.”4 Just as the policy choices made in the early days of 
the nuclear age shaped the Cold War nuclear threats, the de-
cisions we make in the next few years will determine whether 
we continue to roll back these four threats or launch instead 
into a new wave of proliferation.

To confront today’s nuclear challenges effectively, it is im-
portant to recognize that developments in one of the threats 
will influence the others. For example, the emergence of 
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new nuclear states will present terrorists with more sources 
from which they could acquire weapons or materials and 
is likely to halt decreases in existing nuclear arsenals. Like-
wise, if the nuclear weapon states continue to be seen as 
dragging their feet on disarmament commitments or if new 
states acquire and test nuclear weapons without significant 
consequences, the Non-Proliferation Treaty would be seri-
ously weakened and could collapse. The end of the regime 

Table 5.. The Four Nuclear Threats

Nuclear Terrorism Existing Nuclear Arsenals

Some terrorists seeking to 
acquire nuclear weapons

27,000 nuclear weapons in eight or 
nine states.

Substantial risk of theft or 
illegal purchase

96 percent in U.S and Russia.

Russia and Pakistan are of 
greatest concern

Thousands of missiles on hair-trig-
ger alert increase risk of mistaken 
launch

Civilian nuclear material 
stockpiles also at risk

Unstable double standard cre-
ated by states retaining nuclear 
weapons for security, prestige, and 
diplomatic leverage

Programs are in place to 
reduce risk

Progress is too slow

New Nuclear States Nonproliferation Regime 

Collapse

New nuclear states could trig-
ger regional chain reaction

Confidence eroding in treaties

A nuclear Iran could lead to 
nuclear programs in Saudi 
Arabia, Egypt, and Turkey

Nuclear states not living up to 
disarmament obligations

North Korea could push Japan, 
South Korea, and Taiwan to 
develop nuclear weapons

States cheating on treaties

Additional arsenals increases 
risk of terrorist access and 
use.More states acquiring 
facilities for fuel that could be 
used for bombs

Acceptance of states outside the 
NPT as legitimate nuclear powers
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and the subsequent spread of nuclear weapons and their re-
lated technology could quickly usher us into the frightening 
world of 5, 20, or 25 nuclear states that John F. Kennedy 
warned of in 960. As Brent Scowcroft, national security 
advisor to both Gerald Ford and George H. W. Bush, wrote 
in 2004,

The world may be on the verge of a major breakdown of 
the non-proliferation regime . . . We are at a critical mo-
ment. Are we serious in our efforts to prevent nuclear pro-
liferation, or will we watch the world descend into a mael-
strom where weapons-grade nuclear material is plentiful 
and unimaginable destructive capability is available to 
any country or group with a grudge against society?5

Nuclear Terrorism:  
The Most Serious Threat

While states can be deterred from using nuclear weapons by 
fear of retaliation, terrorists have no fixed assets to protect 
and are more difficult to deter. Fortunately, the vast majority 
of terrorist groups around the world are not trying to acquire 
nuclear weapons. Harvard’s Matthew Bunn writes:

Most terrorist groups have no interest in threatening or 
committing large-scale nuclear destruction. Focused on 
local issues, seeking to become the governments of the ar-
eas now controlled by their enemies (and thus not want-
ing to destroy those areas), and needing to build politi-
cal support that might be undermined by the horror and 
wanton destruction of innocent life resulting from a nu-
clear attack, all but a few terrorist groups probably would 
not want to get and use a nuclear bomb even if they could 
readily do so.6

The danger comes from apocalyptic or messianic groups 
that believe that mass destruction can bring about the global 
conflict they seek, helping them achieve their day of reck-
oning either in this world or the next. “Rather than inspire 

t o d ay ’ s  n u c l e a r  w o r l d  89



terror for the sake of achieving limited political objectives,” 
scholars Charles Ferguson and William Potter note in their 
2004 study The Four Faces of Nuclear Terrorism, “today’s ter-
rorism is often fueled by extremist religious ideologies that 
rationalize destruction, vengeance, and punishment as both 
necessary ends in themselves and as tools to achieve a bet-
ter world.”7 The two prime examples are al Qaeda and the 
Japanese cult Aum Shinrikyo (which experimented with 
biological weapons and tried to buy components of nuclear 
weapons before settling for an attack with sarin nerve gas 
on the Japanese subway system that killed twelve people and 
injured hundreds).

A terrorist group with nuclear aspirations would prefer to 
acquire an intact nuclear warhead rather than try to construct 
it themselves. Russian officials “confirmed four incidents in 
200–2002 of terrorist teams carrying out reconnaissance on 
Russian nuclear warheads—two on nuclear warhead storage 
facilities and two on nuclear weapon transport trains.”8 Steal-
ing (and later detonating) an intact warhead, however, would 
be extremely difficult. Nuclear expert and former National 
Security Council staffer Jessica Stern has written, “Stealing a 
warhead would require overcoming security at a site where 
weapons are stored or deployed, taking possession of the 
bomb, and bypassing any locks intended to prevent unau-
thorized detonation of the weapon.”9

Nor can terrorist groups build a bomb from scratch. They 
cannot manufacture the highly enriched uranium (HEU) or 
plutonium necessary for the bomb’s core. This requires sub-
stantial industrial facilities beyond the capabilities of any 
such group. But they can steal the uranium or plutonium, or 
buy it from corrupt officials. If terrorists could buy or steal 
25 kilograms of highly enriched uranium, a well-organized 
group could probably also obtain the necessary technical ex-
pertise to fashion a gun-assembly type bomb, similar to the 
Hiroshima bomb.

In 987, a group of U.S. nuclear weapons designers was 
commissioned to determine if this assumption was true. 
They concluded that such a task was achievable for “terrorists 
having sufficient resources to recruit a team of three or four 
technically qualified specialists.”10 Graham Allison finds:
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Given the number of actors with serious intent, the ac-
cessibility of weapons or nuclear materials from which el-
ementary weapons could be constructed, and the almost 
limitless ways in which terrorists could smuggle a weapon 
through American borders . . . In my own considered 
judgment, on the current path, a nuclear terrorist attack 
on America in the decade ahead is more likely than not.

The danger of terrorist theft or purchase of weapons or 
material is often linked to so-called outlaw states. President 
George W. Bush most prominently did this in his 2002 State 
of the Union address: “States like [Iran, Iraq, and North Ko-
rea], and their terrorist allies, constitute an axis of evil, arm-
ing to threaten the peace of the world. By seeking weapons 
of mass destruction, these regimes pose a grave and growing 
danger. They could provide these arms to terrorists, giving 
them the means to match their hatred.”11

In fact, these countries are not the most likely sources for 
terrorists since their stockpiles, if any, are small and exceed-
ingly precious, and hence well guarded. Iran does not and 
Iraq did not have nuclear weapons or significant quantities 
of fissile materials. Nor is North Korea, a state that probably 
does have weapons-grade material, likely to give away what 
its leadership almost certainly sees as the most precious jewel 
in its security crown.

How can we determine where terrorists are likely to steal 
nuclear materials? When they asked the famous 930s thief 
Willie Sutton why he robbed banks, he replied, “That’s where 
the money is.” If today’s terrorists think like Willie Sutton 
they will not care about a state’s geopolitical orientation; 
they will go where the material is. The largest, most acces-
sible supply is in Russia and other former Soviet states. Other 
states, particularly Pakistan, have a volatile mixture of weap-
ons, instability, and radical fundamentalism that make them 
attractive targets for terrorists hunting the bomb. And there 
are over forty states with civilian research reactors fueled by 
highly enriched uranium–perfect for a bomb, but still guard-
ed as if they were library books.

Are terrorists really trying to get these materials? Accord-
ing to the IAEA Illicit Trafficking Database, there have been 
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eighteen confirmed incidents involving HEU or plutonium 
through the end of 2004.12 Osama bin Laden’s best-docu-
mented attempt to acquire the material necessary for a nucle-
ar device came in late 993, when al Qaeda operatives report-
edly tried to purchase .5 million of uranium from Sudan. 
Other reported incidents include efforts by bin Laden’s aide 
Mamdouh Mahmud Salim to obtain HEU in the mid-990s 
and al Qaeda contacts with a man in Kazakhstan who prom-
ised bin Laden a suitcase bomb in two years or less. This Ka-
zakhstan deal evidently never went through.13 It is not clear 
to what extent al Qaeda has dealt with actors well placed to 
follow through on their promises as opposed to scam artists 
looking to cash in on bin Laden’s desire for a nuclear capa-
bility. Either way, two things are clear: some terrorists want 
this material, and there are too many avenues through which 
they could get it.

Russia today has thousands of nuclear weapons at ap-
proximately 50–20 sites and hundreds of tons of nuclear 
material at approximately 49 sites.14 The actual amount of 
weapon-usable nuclear material in Russia may not even be 
known by the Russian government. Reliable estimates indi-
cate that Moscow holds 80–85 tons of separated plutonium 
and about ,00 tons of highly enriched uranium.15 Roughly 
half is thought to be in existing weapons with the remain-
der in storage. The only thing between this material and a 
nuclear terrorist capability is the quality of security at stor-
age sites across Russia. This means both physical security 
and human security: the quality of physical protection and 
the commitment of the insiders and guards who work at and 
protect each site.

If Russia is the state of primary concern when it comes 
to nuclear terrorism, then Pakistan is a close second. Terror-
ist organizations and radical fundamentalist groups operate 
within Pakistan’s borders. National instability or a radical 
change in government could lead to the collapse of state con-
trol over nuclear weapons and materials and to the migration 
of nuclear scientists to the service of other nations or groups.

In November 200, USA Today reported that the Taliban 
and al Qaeda had contacted at least ten Pakistani nuclear sci-
entists since 999.16 The magnitude of this problem is uncer-
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Table 5.2. Progress in Securing and Destroying Former  
Soviet Weapons

The Nunn-Lugar Program provides U.S. funding and expertise to help the 
former Soviet Union safeguard and dismantle its large stockpiles of nuclear, 
chemical, and biological weapons, related materials, and delivery systems.

By 2007, the Nunn-Lugar program will have  

eliminated:a

System  # Destroyed/ 
Eliminated

% of Final 
Goal

Warheads 7,792 59%

ICBMs 766 52%

ICBM Silos 485 58%

ICBM Mobile Launchers 39 3%

Bombers 55 67%

Air-surface missiles 906 00%

Submarine launchers 472 65%

Submarine-launched 
missiles

609 65%

Strategic submarines   32 67%

Nuclear Test Tunnels/
Holes

94 00%

Securing Nuclear Warheads and Materials:  How 

Much Work Have U.S.-Funded Programs Completed?b

Comprehensive Security Upgrades on Former Soviet  
Material

26%

Rapid or Comprehensive Security Upgrades on Former 
Soviet Material

46%

Security Upgrades on Former Soviet Buildings Containing 
Nuclear Material

56%

Comprehensive Security Upgrades on Russian Sites  
Containing Warheads

0%

Rapid or Comprehensive Security Upgrades on Russian 
Sites Containing Warheads

60%

Vulnerable Soviet Supplied Non-Russian Sites with  
Material Removed

40%

aSenator Richard G. Lugar,  “Nunn-Lugar Report,” August 2005, available at 
http://lugar.senate.gov
bMatthew Bunn and Anthony Weir, “Securing the Bomb 2005,” Harvard 
University, Nuclear Threat Initiative, May 2005, p. 73.  All percentages listed 
are as of the end of FY 2004.



tain, but a few Pakistani experts might be all that al Qaeda 
or other Islamist groups need to take stolen fissile material 
and make an effective nuclear device. Pakistani nuclear ex-
perts may have already helped al Qaeda. In August 200, just 
weeks before the September  attacks on the United States, 
two senior Pakistani nuclear physicists held a series of top-
secret meetings over two or three days with Osama bin Laden 
and his deputy, Ayman al-Zawahiri, at a compound in Kabul, 
Afghanistan. At these meetings, the Pakistani scientists, Sul-
tan Bashir-ud-Din Mahmood and Chaudiri Abdul Majeed, 
answered detailed questions about nuclear, biological, and 
chemical weapons. According to a 200 White House fact 
sheet, “In one meeting, a bin Laden associate indicated he 
had nuclear material and wanted to know how to use it to 
make a weapon. Mahmood provided information about the 
infrastructure needed for a nuclear weapon program and the 
effects of nuclear weapons.”17 According to the Washington 
Post, Mahmood gave bin Laden detailed information on the 
construction of nuclear weapons.18 Neither Mahmood nor 
Majeed have been incarcerated. As is nuclear black marketer 
and fellow countryman A.Q. Khan, they are under house ar-
rest in Pakistan.

The other point of concern in Pakistan is the possibility 
that extremist groups within the country could gain control 
of Pakistani nuclear facilities, including fissile material. Not 
once, but twice in 2003, President General Pervez Mush-
arraf escaped death by a matter of inches. Assassination at-
tempts against the Pakistani leader raised the scary specter 
of a government in shambles and a country in chaos. What 
would become of Pakistan’s reserves of highly enriched ura-
nium—enough to make 50 to 0 bombs? Who would take 
control of the facilities where this material is stored? How 
would the Pakistani military react? A destabilized Pakistan 
with Kashmiri militants to the northeast and al Qaeda and 
Taliban insurgents to the northwest would be a global secu-
rity nightmare.

While Russia and Pakistan are the states of primary con-
cern when it comes to nuclear terrorism, groups determined 
to wreak havoc on an atomic scale will not limit their efforts 
to only two states. They will look for the weakest link. There 
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is a substantial risk of terrorist theft from the civilian nuclear 
stockpiles in more than forty countries around the world. 
It only takes about 25 kilograms of HEU or 8 kilograms of 
plutonium to make a nuclear weapon.19 There is enough fis-
sile material in the world for 300,000 bombs. There are ,850 
metric tons of HEU and plutonium in civil stockpiles. Nine 
countries have at least  metric ton of HEU and 32 countries 
have at least  metric ton of plutonium.20 Many do not have 
adequate protection measures in place. These civilian facili-
ties designed for academic research or production of medical 
isotopes could become the source for a bomb that vaporizes 
a city.

The Risk from Existing Arsenals

There are grave dangers inherent in countries such as the 
United States and Russia maintaining thousands of nuclear 
weapons and others like China, France, the United Kingdom, 

Table 5.3. Global Stocks of Plutonium and HEU

Global Stocksa

Category Plutonium HEU Total
Bomb  
Equivalent

Civil Stocks ,675 75 850 26,800

Military 
Stocks 55 725 880 88,400

Total 830 900 3730 304,800

Bomb 
Equivalent 228,800 76,000 304,800

Note: Military stocks include all material in weapons, in reactors and in stor-
age.  All bomb equivalents are calculated using the official IAEA estimates 
of 25kg of HEU or 8kg of Plutonium for each nuclear weapon and then 
rounded to the nearest 00. Many experts believe these estimates are conser-
vative and that sophisticated nuclear devices can use as little as 5kg of HEU 
or 4kg of Plutonium.  Calculations based on these smaller fissile material 
amounts lead to much higher estimates of bomb equivalency, up to 584,200 
total possible weapons.
aAll fissile material totals (in metric tons) are as of the end of 2003, according 
to the report “Global Stocks of Nuclear Explosive Materials,” by David Al-
bright and Kimberly Kramer, Institute for Science and International Security, 
August 2005. 
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Israel, India, and Pakistan holding hundreds of weapons. 
While these states regard their personal nuclear weapons as 
safe, secure, and essential to security, each views others’ arse-
nals with suspicion.

Though the Cold War has been over for more than a doz-
en years, Washington and Moscow maintain thousands of 
warheads on hair-trigger alert, ready to launch within fifteen 
minutes. This greatly increases the risk of an unauthorized 
launch. Because there is no time buffer built into each state’s 
decision-making process, this extreme level of readiness also 
enhances the possibility that either side’s president could pre-
maturely order a nuclear strike based on flawed intelligence.

Sam Nunn argues, “We are running the irrational risk of 
an Armageddon of our own making. . . . The more time the 
United States and Russia build into our process for order-
ing a nuclear strike the more time is available to gather data, 
to exchange information, to gain perspective, to discover an 
error, to avoid an accidental or unauthorized launch.”21 We 
came close to such a disaster in January 995, when Russian 

Table 5.4. The Fifty Countries With Weapons- 
Usable Uraniuma

Argentina Germany Mexico South Korea

Australia Ghana Netherlands Sweden

Austria Greece Nigeria Switzerland

Belarus Hungary North Korea Syria

Belgium India Norway Taiwan

Brazil Iran Pakistan Turkey

Bulgaria Israel Poland Ukraine

Canada Italy Portugal United Kingdom

Chile Jamaica Romania United States

China Japan Russia Uzbekistan

Czech Republic Kazakhstan Serbia Vietnam

France Latvia Slovenia

Georgia Libya South Africa

aAll numbers are as of the end of 2003. David Albright and Kimberly 
Kramer, “Global Stocks of Nuclear Explosive Materials,” Institute for Science 
and International Security (August 2005).
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forces mistook a Norwegian weather rocket for a U.S. sub-
marine-launched ballistic missile. Russian President Boris 
Yeltsin had the “nuclear suitcase” open in front of him for 
the first time in the nuclear age. He had just a few minutes 
to decide if he should push the button that would launch a 
barrage of nuclear missiles, but concluded the alert had to 
be a mistake. As Russian capabilities continue to deteriorate, 
the chances of accidents only increase. Limited spending on 
the conventional Russian military has led to greater reliance 
on an aging nuclear arsenal, whose survivability would make 
any deterrence theorist nervous. Moreover, Russia’s early 
warning systems are “in a serious state of erosion and disre-
pair,”22 making it all the more likely that a Russian president 
could panic and reach a different conclusion than Yeltsin did 
in 995.

Existing regional nuclear tensions already pose serious 
risks. The decades-long conflict between India and Pakistan 
has made South Asia the region most likely to witness the first 
use of nuclear weapons since World War II. An active missile 
race is under way between the two nations, even as India and 

figure 5.2. Worldwide Nuclear Stockpiles
The weapon totals for many of these countries are uncertain.  The median of 
the range of the best weapon estimates were used for India, Pakistan, Israel, 
and North Korea (00, 85, 35, 2 respectively).

Carnegie Endowment for International Peace, Nuclear Numbers. Available 
at http://www.carnegieendowment.org/npp/numbers/default.cfm.
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China continue their rivalry. And though some progress to-
ward détente has been made, with each side agreeing to no-
tify the other before ballistic missile tests, for example, quick 
escalation in a crisis could put the entire subcontinent right 
back on the edge of destruction.

For some, nuclear weapons can act as a stabilizing force, 
even in these regions. There is some evidence to support this 
view. Relations between India and Pakistan, for example, 
have improved overall since the 998 nuclear tests. Even the 
conflict in the Kargil region between the two nations that 
came to a boil in 2002 (with over one million troops mobi-
lized on both sides of the border) ended in negotiations, not 
war. Kenneth Waltz argues, “Kargil showed once again that 
deterrence does not firmly protect disputed areas but does 
limit the extent of the violence. Indian rear admiral Raja Me-
non put the larger point simply: ‘The Kargil crisis demon-
strated that the subcontinental nuclear threshold probably 
lies territorially in the heartland of both countries, and not 
on the Kashmir cease-fire line.’”23

It would be reaching too far to say that Kargil was South 
Asia’s Cuban Missile crisis, but since the near-war, both na-
tions have established hotlines and other confidence-build-
ing measures (such as notification of each side’s impending 
missile tests), exchanged cordial visits of state leaders, and 
opened transportation and communications links. War 
seems less likely now than at any point in the past. Some ex-
perts worry, however, about the consequences of war, should 
it occur. It would not be thousands that would die, but mil-
lions. Michael Krepon, one of the leading American experts 
on the region and its nuclear dynamics, notes:

Despite or perhaps because of the inconclusive resolution 
of crises, some in Pakistan and India continue to believe 
that gains can be secured below the nuclear threshold. 
How might advantage be gained when the presence of 
nuclear weapons militates against decisive end games? 
Pakistan has previously answered this question by resort-
ing to unconventional methods. If Indian press reports 
are to be believed, New Delhi is now contemplating the 
answer of limited war. Each answer reinforces the other, 
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and both lead to dead ends. If the means chosen to pursue 
advantage in the next Indo-Pakistan crisis show signs of 
success, they are likely to prompt escalation, and escala-
tion might not be easily controlled. If the primary alterna-
tive to an ambiguous outcome in the next crisis is a loss of 
face or a loss of territory, the prospective loser will seek to 
change the outcome.24

Many share Krepon’s views both in and out of South Asia. 
Indian scholar P. R. Chari, for example, further observes:

[S]ince the effectiveness of these weapons depends ulti-
mately on the willingness to use them in some situations, 
there is an issue of coherence of thought that has to be 
addressed here. Implicitly or explicitly an eventuality of 
actual use has to be a part of the possible alternative sce-
narios that must be contemplated, if some benefit is to be 
obtained from the possession and deployment of nuclear 
weapons. To hold the belief that nuclear weapons are use-
ful but must never be used lacks cogency. . . . 25

A quickly escalating crisis over Taiwan is another possible 
scenario in which nuclear weapons could be used, not acci-
dentally as with any potential U.S.-Russian exchange, but as a 
result of miscalculation. Neither the United States nor China 
is eager to engage in a military confrontation over Taiwan’s 
status, and both sides believe they could effectively manage 
such a crisis. But crises work in mysterious ways—political 
leaders are not always able to manipulate events as they think 
they can, and events can escalate very quickly. A Sino-U.S. 
nuclear exchange may not happen even in the case of a con-
frontation over Taiwan’s status, but it is possible and should 
not be ignored.

Recent advocacy by some in the United States of new bat-
tlefield uses for nuclear weapons and for a program to replace 
all existing nuclear warheads with a new design could lead to 
fresh nuclear tests, and possibly lower the nuclear threshold, 
i.e., the willingness of leaders to use nuclear weapons. The five 
nuclear weapon states recognized by the Non-Proliferation 
Treaty have not tested since the signing of the Comprehensive 
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Nuclear Test-Ban Treaty in 996, and, until North Korea’s  
October 2006 test, no state had tested since India and Paki-
stan did so in May 998. If the United States again tested nu-
clear weapons, then political, military, and bureaucratic forces 
in several other countries would undoubtedly pressure their 
governments to follow suit. Indian scientists, for example, are 
unhappy with the inconclusive results of their 998 tests. In-
dian governments now resist their demands for new tests for 
fear of the damage they would do to India’s international im-
age. It is a compelling example of the power of international 
norms. New U.S. tests would collapse that norm, trigger tests 
by India, then perhaps China, Russia, and other nations. The 
Nuclear Test-Ban Treaty, widely regarded as a pillar of the non- 
proliferation regime, would crumble, possibly bringing down 
the entire regime.

New Nuclear Nations and  
Regional Conflicts

For some scholars and officials, the addition of new nations 
to the nuclear club is as natural and inevitable as population 
growth. Kenneth Waltz argues that “nuclear weapons will 
nevertheless spread, with a new member occasionally join-
ing the club. . . . Someday the world will be populated by fif-
teen or eighteen nuclear-weapon states.”26

Monterey Institute expert William Potter says this view 
is shared by many in the Bush administration. “Principle 
one” for many officials, he says, is “that nuclear prolifera-
tion is inevitable, at best it can be managed, not prevented.”27 
Currently, however, there are only two countries of serious 
concern. If the nuclear programs in North Korea and Iran 
can be checked, then prospects for halting and reversing 
proliferation globally improve dramatically. If they are not 
checked, then they may start a momentum that tips neigh-
boring countries over the nuclear edge.

The danger is not that either North Korea or Iran would 
use nuclear weapons to attack the United States or other 
countries. These states, like others before them, likely view 
nuclear weapons as a means to defend themselves, as sym-
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bols of national pride and accomplishment, or as bargaining 
chips to accomplish other goals. (For more on why countries 
want nuclear weapons, see chapter 3.) Their leaders, like the 
leaders of other states, would be deterred from using nuclear 
weapons in a first strike against the United States or its al-
lies by the certainty of swift and massive retaliation. Nor are 
new nuclear states, as discussed above, likely to consciously 
proliferate to terrorists, even if such states are in dire need 
of hard currency exports, like North Korea, or if they have 
aided terrorist groups in the past, as in the case of Iran.

But what a state like Iran might see as a defensive move 
would provoke dangerous reactions from other states in 
the region. A nuclear reaction chain could ripple through 
a region and across the globe, triggering weapon decisions 
in several, perhaps many, other states. Such developments 
would weaken Iran’s own security, not increase it. The spread 
of nuclear weapons to multiple states throughout an already 
tense region could bring increased rivalry, greater friction, 
and quite possibly nuclear catastrophe.

This is the danger President Kennedy warned of in 963:

I ask you to stop and think for a moment what it would 
mean to have nuclear weapons in so many hands, in the 
hands of countries large and small, stable and unstable, 
responsible and irresponsible, scattered throughout the 
world. There would be no rest for anyone then, no sta-
bility, no real security, and no chance of effective disar-
mament. There would only be the increased chance of 
accidental war, and an increased necessity for the great 
powers to involve themselves in what otherwise would be 
local conflicts.28

Several countries in the Middle East that are capable of 
pursuing their own nuclear weapon programs or otherwise 
acquiring nuclear weapons might decide to do so if Iran “goes 
nuclear.” These states include Saudi Arabia, Egypt, and Tur-
key. Saudi Arabia might seek to purchase nuclear weapons 
from Pakistan, whose nuclear program Saudi money helped 
finance. Or Saudi leaders could take a nuclear shortcut by 
inviting Pakistan to station nuclear weapons on its territory. 
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This would be completely legal under existing treaties in the 
same way that the United States bases several hundred nucle-
ar weapons at air bases within the territory of non–nuclear 
weapon states in Europe.

Other countries have at least the basic facilities and ca-
pabilities to mount a nuclear weapons program, albeit not 
without significant political and economic consequences. 
Egypt and Turkey could probably manufacture enough nu-
clear material to produce a nuclear weapon within a decade 
of launching such an effort. It is possible that the Middle East 
could go from a region with one nuclear weapon state (Is-
rael), to one with two, three, or five such states within a de-
cade—with all the tensions of the existing political and ter-
ritorial disputes still unresolved.

This is not an inevitable outcome, however. Iran’s con-
tinued pursuit of nuclear fuel cycle (particularly uranium 
enrichment and plutonium separation) capabilities does 
not need to end with nuclear dominos falling. The ongoing 
diplomacy involving Iran, the European Union, the IAEA, 
and increasingly the United States, Russia, and China like-
ly holds the key to the region’s nuclear future. If a creative 
compromise can be struck and diplomacy wins out, then the 
reaction chain might work in reverse, encouraging negotia-
tions on the long-standing U.S. goal of a Middle East free of 
nuclear weapons—including Israel.

Northeast Asia has also had long-held regional animosi-
ties—between China and Taiwan, China and Japan, North 
Korea and South Korea, North Korea and Japan, and Japan 
and South Korea. Only China currently has an established 
nuclear capability in the region. The United States’ nuclear 
umbrella—the promise that the United States would come 
to the defense of South Korea and Japan—has helped to con-
vince those states to forgo nuclear weapons for now.

North Korea’s October 2006 test plunged the region into 
crisis, prompting fears of an arms race. Two paths opened 
up. One would reverse the program, building on progress in 
the six-party diplomacy between North Korea, the United 
States, South Korea, Japan, China, and Russia, most notably 
the September 2005 joint statement that the North would 
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give up its nuclear program in exchange for security assur-
ances and nuclear and non-nuclear energy aid. If, howev-
er, North Korea joins China in the nuclear club, then the 
other states may sense that the nonproliferation momen-
tum in the region has shifted. If they then begin to question 
America’s commitment to their security, each would feel 
enormous pressure to “go nuclear.” As Vice President Dick 
Cheney said in March 2003, “the idea of a nuclear-armed 
North Korea . . . [will] probably set off an arms race in that 
part of the world, and others, perhaps Japan, for example, 
may be forced to consider whether or not they want to read-
dress the nuclear question.”29 Whereas in the Middle East 
it might take a decade or more to reach five nuclear states, 
Northeast Asia could see five nuclear-armed adversaries in 
half that time.30

South Korea and Taiwan are both technically advanced 
societies with the infrastructure necessary to launch a full-
scale nuclear effort. Both flirted with nuclear weapon pro-
grams (South Korea in the 970s and Taiwan once in the 
late 960s and 970s and again in the late 980s). Japan, 
meanwhile, would have to amend its constitution to pursue 
a nuclear weapons program. Still, Tokyo’s civilian stockpile 
of weapon-usable plutonium, currently enough to make 
hundreds of nuclear warheads, could be converted to mili-
tary uses in a matter of weeks or months. Ariel Levite of the 
Israeli Atomic Energy Commission has argued that Japan’s 
“standby nuclear capability” allows it “to remain within a 
few months of acquiring nuclear weapons.”31 South Korea 
has long referred to Japan as an “associate member of the 
nuclear club.”32

The Risk of Regime Collapse

The longest-term, but most severe, nuclear threat we face 
today is the prospect that the entire international nonprolif-
eration regime could collapse. This set of treaties, coopera-
tive efforts, and international commitments has held for over 
thirty-five years and performed better than almost anyone 
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would have predicted in the 950s and 960s. Its disintegra-
tion would be devastating.

It is difficult, if not impossible, to convince other states 
to give up nuclear weapon ambitions or adhere to nonpro-
liferation norms when immensely powerful nuclear weapon 
states reassert the importance of nuclear weapons to their 
own security. The United States and the NATO alliance, for 
example, routinely issue declarations asserting the vital role 
that nuclear weapons play in U.S. and European security. If 
the most powerful military nations in the world say that nu-
clear weapons are necessary for their security, why should a 
weaker military power conclude that they are not? It is a bit 
like parents trying to convince their children not to smoke, 
when they each have a two-pack a day habit and are con-
stantly extolling the pleasures of smoking.

The UN secretary-general’s High-Level Panel on Threats, 
Challenges and Change, which included international secu-
rity experts from around the world, including Brent Scow-
croft, emphasized the threat of regime collapse in 2004:

Almost 60 states currently operate or are constructing nu-
clear power or research reactors, and at least 40 possess the 
industrial and scientific infrastructure which would enable 
them, if they chose, to build nuclear weapons at relatively 
short notice if the legal and normative constraints of the 
Treaty regime no longer apply. . . . The non-proliferation 
regime is now at risk because of lack of compliance with 
existing commitments, withdrawal or threats of withdraw-
al from the Treaty on the Non-Proliferation of Nuclear 
Weapons to escape those commitments, a changing inter-
national security environment and the diffusion of tech-
nology. We are approaching a point at which the erosion of 
the non-proliferation regime could become irreversible and 
result in a cascade of proliferation” (emphasis added).33

The health of the regime depends on the performance 
and resolve of the key state supporters of the regime. If U.S. 
and Russian nuclear arsenals remain at disproportionately 
high levels, if they and other nuclear weapon states modern-
ize their arsenals with new weapons and expensive missiles, 
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submarines, and bombers, then many nations will conclude 
that the weapon states’ promise to reduce and eventually 
eliminate these arsenals has been broken. Non-nuclear states 
may therefore feel released from their pledge not to acquire 
nuclear arms.

The example and performance of the nuclear weapon 
states is one—but not the major—factor threatening the re-
gime. Pressures are also rising from “below,” from new states 
trying to get these weapons. If the nuclear crises in Iran and 
North Korea go unresolved and regional arms races com-
mence, then states that would not otherwise consider a nu-
clear option may begin to do so. Non-nuclear states may feel 
that the protection provided to them under the NPT is erod-
ing and that the only effective path to self-defense is through 
nuclear arms.

The Non-Proliferation Treaty is also severely threatened 
by the development in several states of facilities for the en-
richment of uranium and the reprocessing of plutonium. 
Although each state asserts that these are for civilian use 
only, supplies of these materials potentially put each of these 
countries “a screwdriver’s turn” away from weapons capabil-
ity. This greatly erodes the confidence that states can have in 
a neighbor’s non-nuclear pledge. While the political commit-
ments of Japan not to develop nuclear weapons, for example, 
are accepted now, tensions in the region could change how 
its neighbors view the “virtual arsenal” that Japan’s stocks of 
plutonium provide.

Additionally, there appears to be growing acceptance of 
the nuclear status of Pakistan and India, with each coun-
try accruing prestige and increased attention from leading 
nuclear weapon states, including the United States. When 
President Bush proposed in 2005 to bolster U.S.-India ties by 
overturning treaty and legal bans on sales of nuclear reactors, 
fuel and technology to India, a bipartisan group of experts, in 
a letter to Congress, warned,

Non-nuclear-weapon states have for decades remained 
true to the original NPT bargain and forsworn nuclear 
weapons and accepted full-scope IAEA safeguards in 
return for access to peaceful nuclear technology under 
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strict and verifiable control. Many of these states made 
this choice despite strong pressure to spurn the NPT and 
pursue the nuclear weapons path. They might make a dif-
ferent choice in the future if non-NPT members receive 
civil nuclear assistance under less rigorous terms.34

Some now say, “So what?” Even a nuclear Iran or North 
Korea, they argue, could also be absorbed into the interna-
tional system without serious consequence. Kenneth Waltz 
says, “In asking what the spread of nuclear weapons will do 
to the world, we are asking about the effects to be expected if 
a larger number of relatively weak states get nuclear weapons. 
If such states use nuclear weapons, the world will not end.”35

For example, if a state like Brazil, which has developed 
and recently expanded its uranium enrichment capability 
and which aspires to great power status, sees the acceptance 
of nuclear weapons in Pakistan and India (and perhaps even-
tually in North Korea and Iran), then it may come to believe 
that its international position would not be harmed, but in 
fact helped, by possession of nuclear weapons.

Then-CIA Director George Tenet warned of this ripple 
effect in his 2003 testimony before the Senate Select Com-
mittee on Intelligence: “The desire for nuclear weapons is on 
the upsurge. Additional countries may decide to seek nuclear 
weapons as it becomes clear their neighbors and regional ri-
vals are already doing so. The ‘domino theory’ of the 2st cen-
tury may well be nuclear.”36

This is not just an academic argument. Most nations would 
continue to eschew nuclear weapons, if only for technologi-
cal and economic reasons, but countries as diverse as Turkey 
and South Korea, Egypt and Ukraine, Japan and Syria, Saudi 
Arabia and Brazil, or South Africa and Indonesia could de-
cide that nuclear weapons are necessary to improving their 
security or status. There is a real possibility, under these con-
ditions, of a system-wide collapse of the nuclear nonprolif-
eration regime. If it were to occur it could bring the world 
back to the brink of annihilation for the first time in some 
twenty years.

The Bush administration came into office in 200 with 
high hopes that a dramatic change in U.S. policy could reduce 
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all these risks. They brought with them policies they believed 
would chart a fundamentally new direction in U.S. nuclear 
policy and in so doing would increase national security and 
decrease the chances of new states or terrorist groups threat-
ening the country with nuclear weapons. The next chapter 
examines the consequences of their policy choices.
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Since 945, American nonproliferation policies have 
relied on a combination of international agreements, alliance 
systems, and security commitments. In the jargon of inter-
national relations theorists, this means that for most of the 
nuclear age policies and programs have been based on a lib-
eral internationalist view of the world, coupled with a realist 
understanding of national behavior and the importance of 
military force.

Liberal internationalists believe that conflicts between 
states can be permanently reduced through international in-
stitutions and democratic alliances. This view, shared by most 
U.S. presidents in the twentieth century, provides an expla-
nation for why democratic states do not go to war with each 
other, a tendency that scholars call the “democratic peace.”1 
Unlike realism’s unending conflict, liberal internationalism 
holds that relations between states can be regulated such that 
one state’s gain is not another’s loss; all can prosper together 
through international cooperation. Philosopher Immanuel 
Kant imagined a world of “rational beings who together re-
quire universal laws for their survival.”2 Woodrow Wilson is 
the U.S. president most often associated with promoting this 
vision. Today, liberal internationalists would point to the six-
ty years of peace enjoyed by modern Europe after centuries 
of bloody strife as a model of the prosperity and tranquility 
that can be achieved through democratic political and eco-
nomic integration.

Few governments implement policies guided purely by any 
one international theory, however. Instead, they combine ap-
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proaches. The European peace, of course, is backed by formi-
dable military assets, both European and American. German 
writer Josef Joffe has called the U.S. military “Europe’s pacifier.”3 
Nonproliferation treaties are similarly bolstered by a commit-
ment to enforce their rules. American nonproliferation strat-
egy has historically been part liberal internationalist—relying 
on institutions and agreements that regulate, restrict, and pre-
vent the spread of nuclear weapons—and part realist—empha-
sizing defense assets, alliances, and commitments.

Despite the overall success of this approach, its failures 
have been heavily criticized in recent years. For these critics, 
the 83 countries that do not have nuclear weapons are out-
weighed by the few nations that are trying to acquire them. 
They argue for new, more aggressive policies directed against 
these selected states. This is more than merely shifting the 
emphasis between the two components of the combined ap-
proach described above.

For example, in 998 a group of experts wrote to President 
Clinton to urge him to take direct action to remove Iraqi dic-
tator Saddam Hussein from power. The group included Paul 
Wolfowitz, Donald Rumsfeld, John Bolton, Richard Perle, El-
liott Abrams, and William Kristol. They described what they 
saw as the failure of traditional international approaches and 
in the process ran down a list of the various institutions they 
no longer found to be reliable instruments of U.S. policy:

The policy of “containment” of Saddam Hussein has been 
steadily eroding over the past several months. . . . we can 
no longer depend on our partners in the Gulf War coali-
tion to continue to uphold the sanctions or to punish Sad-
dam [Hussein] when he blocks or evades UN inspections. 
Our ability to ensure that Saddam Hussein is not produc-
ing weapons of mass destruction, therefore, has substan-
tially diminished. Even if full inspections were eventually 
to resume, which now seems highly unlikely, experience 
has shown that it is difficult if not impossible to monitor 
Iraq’s chemical and biological weapons production. . . . As 
a result, in the not-too-distant future we will be unable to 
determine with any reasonable level of confidence wheth-
er Iraq does or does not possess such weapons.4

t h e  n e w  u . s .  p o l i c y  



Most of these thinkers were associated with the “neocon-
servative” school. Neoconservatives have combined different 
elements of realism, liberal internationalism, and idealism to 
develop a new direction for U.S. foreign policy. They believe 
in the “democratic peace” espoused by liberal internationalists 
but substantially mistrust international institutions. In pur-
suit of freedom and security, they favor a more assertive use 
of military force than traditional realists. Rather than simply 
manage the world, they favor using the U.S. military as a tool 
to transform it. Thus, the experts argued in their letter:

The only acceptable strategy is one that eliminates the 
possibility that Iraq will be able to use or threaten to use 
weapons of mass destruction. In the near term, this means 
a willingness to undertake military action as diplomacy is 
clearly failing. In the long term, it means removing Sad-
dam Hussein and his regime from power.5

Though many of these thinkers assumed high government 
positions after the elections of 2000, it was not until the at-
tacks of September , 200, that they were able to profoundly 
change the course of American anti-proliferation policy. In 
the wake of the attacks, the Bush administration reassessed 
proliferation threats to U.S. security. In early 2002, Assistant 
Secretary of State for Non-Proliferation John Wolf noted, 
“The President has said that halting proliferation is not one 
of many objectives of U.S. foreign policy; it is a central fram-
ing element.”6 But the new strategy to combat these dangers 
emphasized fundamentally different methods from the past.

Eliminating Regimes, Not Arsenals

Many officials in the Bush administration believed that the 
entire process of negotiating and implementing nonprolif-
eration treaties was both unnecessary and harmful to U.S. 
national security interests. They argued that some of the 
treaties, such as the Comprehensive Nuclear Test-Ban Treaty, 
the Anti-Ballistic Missile Treaty, and the Landmine Treaty, 
restrict necessary armaments, thus weakening the princi-
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pal nation that safeguards global peace and security. Other 
treaties, such as the Chemical Weapons Convention and the 
Biological Weapons Convention, promote a false sense of se-
curity as some nations sign, then cheat on the agreements. 
Multilateral meetings were often seen as opportunities for 
the global Lilliputians to gang up on the American Gulliver.

For example, John Bolton, then a scholar at the American 
Enterprise Institute, said in 999 that the Clinton administra-
tion suffered from a “fascination with arms control agree-
ments as a substitute for real nonproliferation of weapons of 
mass destruction.”7 Gary Schmitt, an analyst at the neocon-
servative Project for the New American Century, said more 
directly, “Conservatives don’t like arms control agreements 
for the simple reason that they rarely, if ever, increase U.S. 
security. . . . The real issue here, and the underlying question, 
is whether the decades-long effort to control the prolifera-
tion of weapons of mass destruction and the means to deliver 
them through arms control treaties has in fact worked.” He 
contended that it was no longer “plausible to argue that our 
overall security was best served by a web of parchment ac-
cords, and not our own military capabilities.”8

The perceived failures of the treaty regime led the Bush 
team to demand more flexibility in its options to combat 
proliferation. Although the administration remained com-
mitted to export controls and strengthening the IAEA, the 
core strategy became using direct military means to elimi-
nate threats they believed obvious. This view held that pre-
ventive war, even waged unilaterally, must be considered a 
valid and necessary response to certain threats. The United 
States must, in other words, “defend against the threat before 
it is unleashed” (emphasis added).9

This action-oriented approach was detailed in two key 
documents—The National Security Strategy of the United 
States of America (September 2002) and National Strategy to 
Combat Weapons of Mass Destruction (December 2002).10 The 
latter, detailing the new plan, called it “a fundamental change 
from the past.”11 The National Security Strategy emphasized 
the direct application of U.S. military, economic, and politi-
cal power: “The United States possesses unprecedented—and 
unequaled—strength and influence in the world. . . . The 
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great strength of this nation must be used to promote a bal-
ance of power that favors freedom.” Thomas Donnelly, an 
analyst at the American Enterprise Institute, explains, “The 
task for the United States is nothing less than the preservation 
and expansion of today’s Pax Americana, the extension of the 
‘unipolar moment’ for as long as possible.”12

Proliferation was seen as part of this larger, global struggle, 
not as an end in itself. The primary challenge to continued 
American supremacy, they argued, was the proliferation of 
nuclear, biological, and chemical weapons to states or groups 
hostile to the United States. In this view, there was bad prolif-
eration and good proliferation. Whereas previous presidents 
treated the spread of these weapons as the core problem and 
sought their elimination through treaties, the Bush adminis-
tration saw the threat as a small number of states, particularly 
the nexus of these states, weapons, and terrorists. Meanwhile, 
nuclear weapons in the hands of responsible states, that is, 
the United States and its allies, were seen as necessary instru-
ments for preserving peace and security. Whereas previous 
presidents would cite, as President Bill Clinton did, the grave 
threat to the nation “from the proliferation of nuclear, bio-
logical, and chemical weapons,”13 President Bush said in his 
2003 State of the Union address, “The gravest danger facing 
America and the world is outlaw regimes that seek and possess 
nuclear, chemical, and biological weapons” (emphasis added). 
Bush in effect changed the focus from “what” to “who.” The 
new strategy sought the elimination of regimes rather than 
weapons, in the belief that the U.S. could determine which 
countries were responsible enough to have nuclear weapons 
and which ones were not. American power, not multilateral 
treaties, would enforce this judgment.

Strategy documents and speeches detailed “three pillars” 
of anti-proliferation policy: traditional nonproliferation 
agreements, counter-proliferation (including anti-missile 
systems and military action), and consequence management 
(responding to the use of nuclear, biological or chemical 
weapons).14 Yet most of the effort and funding flowed to the 
second pillar. In 200, the government spent approximately 
9 billion on counter-proliferation efforts (mostly for anti-
missile weapons), compared to .5 billion each for nonpro-
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liferation and consequence management efforts. By the end 
of 2005, counter-proliferation funding had increased astro-
nomically with programs to try to intercept ballistic mis-
siles funded at 9–0 billion annually and the war in Iraq, 
launched in an effort to disarm Saddam Hussein, climbing 
over 300 billion. Funding for traditional nonproliferation 
efforts, including all diplomatic activity and cooperative 
threat reduction programs, remained steady at .5 billion.

The Successes of the New Policy

The new approach had been expected to yield dramatic re-
sults. Under Secretary of State John Bolton said in 2004, “The 
Bush administration is making up for decades of stillborn 
plans, wishful thinking, and irresponsible passivity. After 
many years of hand-wringing with the vague hope to find 
shelter from gathering threats, we are now acting decisively. 
We will no longer accept being dispirited by difficult prob-
lems that have no immediate answer.”15

By 2006, the Bush administration had achieved a num-
ber of nonproliferation successes. Libya’s announcement in 
December 2003 that it would abandon decades of work on 
nuclear and chemical weapons and missile programs was 
an unqualified triumph. This diplomatic victory was a net 
plus for the administration even though it actually differed 
from the preferred U.S. strategy. With Libya, the United 
States changed a regime’s behavior, not the regime. America 
agreed to guarantee Libya’s security, restore full diplomatic 
relations, and drop all sanctions against the country in ex-
change for the end of its nuclear weapon, chemical weapon, 
and long-range-missile programs. Although Libyan Presi-
dent Muammar Qaddafi undoubtedly considered U.S. mili-
tary actions in Iraq, economic and prestige factors appear to 
have been the dominant forces in his decision to abandon 
decades of largely fruitless efforts to acquire nuclear weap-
ons (see chapter 4).

There were other significant successes that supporters of 
the new approach point to as indicators of its viability. Infor-
mation provided by Libyan officials (and Iranian admissions 
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to IAEA inspectors) led to the public disclosure of the A.Q. 
Khan network.16 Led by the United States, the United Nations 
Security Council in 2004 adopted UN Resolution 540, com-
mitting all nations to adopt laws to strengthen their export 
control regimes and to criminalize illegal trade in biologi-
cal, chemical, and nuclear weapon–related technologies. U.S. 
and Russian nuclear arsenals continued to decrease and rela-
tions between the two former adversaries remain construc-
tive. In 2002, President Bush and Russian President Vladi-
mir Putin signed the Strategic Offensive Reduction Treaty 
to draw down U.S. and Russian deployed, strategic nuclear 
arsenals to between ,700 and 2,200 by the end of 202. Fur-
thermore, progress had been made on efficient implementa-
tion of nuclear security and nonproliferation programs in the 
former Soviet Union, even if those programs could still use 
more attention and funding.17 In 2004, the U.S. Department 
of Energy established the Global Threat Reduction Initiative 
(GTRI), an umbrella program to unite ongoing efforts to se-
cure and remove highly enriched uranium from research re-
actors and other civilian nuclear facilities around the world.

Many countries began cooperating in the Proliferation 
Security Initiative (PSI) to interdict illegal trade in weapon 
components. According to Secretary of State Condoleezza 
Rice, PSI has already been responsible for at least eleven in-
terdictions of goods related to nuclear and ballistic missile 
programs.18 In November 2005, Robert Joseph, the under-
secretary of state for arms control and international security 
stressed the importance of PSI, telling a Washington confer-
ence, “PSI has transformed how nations act together against 
proliferation . . . [It] is not a treaty-based approach involving 
long, ponderous negotiations that yield results only slowly, if 
at all. Instead it is a true partnership.”19 There is also greater 
willingness on the part of some states to enforce nonprolifer-
ation commitments. The right combination of force and di-
plomacy could yet result in negotiated solutions to the North 
Korean and Iranian programs. And prospects for peacefully 
resolving regional conflicts may have increased with the 
growing movement for democracy in the Middle East and 
Central Asia.
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The Failures of the New Policy

The most significant and direct application of the new ap-
proach to nonproliferation was the war with Iraq. It was 
the world’s first nonproliferation war, a battle fought pri-
marily over the perceived need to prevent the acquisition 
or transfer of nuclear, biological, and chemical weapons. 
More than anything else, the war with Iraq would deter-
mine the fate of the new strategy. By the end of 2005, it 
had become clear that the war had failed to accomplish the 
administration’s objectives.

The war in Iraq manifested three key problems. First, the 
premise of the war was wrong. Postwar analysis has proved 
that the war was unnecessary. Saddam Hussein did not have 
any weapons that could have threatened America. The ad-
ministration itself concluded by the end of 2004 that Iraq 
had ended all its nuclear, chemical, and biological programs 
between 99 and 995 and did not have stockpiles of these 
weapons.20 Second, the war demonstrated the naïveté of the 
underlying strategy. Intended to be the prototype for a new, 
assertive policy that would eliminate bad proliferation at its 
source, the war proved to be many times more difficult and 
costly than predicted. Though there was heady talk in Wash-
ington in the spring and summer of 2003 of moving on to 
Tehran, Damascus, and even Pyongyang,21 as the Iraqi insur-
gency grew and reconstruction faltered, few believed that the 
United States should undertake other preventive wars.

Third, in order to rally support for the invasion of Iraq, 
administration officials presented the public with a false 
choice: war or acceptance of a growing Iraqi threat. While 
this framed the issues to the benefit of those who sought war, 
there was an effective alternative. International mechanisms 
were working and could have thwarted the limited threat 
posed by Saddam’s regime. With a UN Security Council unit-
ed by President Bush’s diplomatic efforts in the fall of 2002, an 
intrusive inspection regime was showing results. Although 
senior U.S. officials belittled the United Nations inspectors 
before the war and discredited their work, UN sanctions and 
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inspections, in fact, had been more effective than most real-
ized in disarming Iraq after the 99 war. In 2002 and 2003, 
the inspectors were finding what little there was to find.22 If 
they had been allowed to continue their work for just a few 
more weeks, inspectors believe, they could have shown that 
Iraq did not have active weapons programs.23 This is partic-
ularly true of the nuclear program, the hardest program to 
hide and the one most used to justify the need for immediate 
military action.

U.S. officials had justified the war as necessary to disarm 
Saddam Hussein, establish a new model for counter-prolif-
eration, and replace existing international security mecha-
nisms. But by March 2006, 57 percent of Americans had 
concluded that the war was a mistake, according to a Gallup 
poll. Former national security advisor Zbigniew Brzezinski 
summarized the ripple effect many saw from the Iraq inva-
sion and the selective approach to nonproliferation:

America’s ability to cope with nuclear nonproliferation 
has also suffered. The contrast between the attack on the 
militarily weak Iraq and America’s forbearance of the nu-
clear-armed North Korea has strengthened the conviction 
of the Iranians that their security can only be enhanced by 
nuclear weapons.”24

In addition to the war in Iraq, there were ten key failures 
of the new proliferation policy:

• The danger of nuclear terrorism may have increased. 
U.S. intelligence officials concluded in February 2005 Sen-
ate testimony that American policy in the Middle East has 
fueled anti-U.S. feeling and that the Iraq War has provided 
jihadists with new recruits who “will leave Iraq experienced 
in and focused on acts of urban terrorism.”25 After the Iraq 
invasion, terrorist attacks rose globally and al Qaeda grew 
in influence and adherents.26 At the same time, weapons 
and materials are being secured more slowly than expected. 
The amount of nuclear material secured in the two years 
after 9/ was at best equal to the amount secured in the 
two years before 9/.27 Former CIA Director Porter Goss 
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said in his February 2005 Senate testimony that he could 
not assure the American people that some of the material 
missing from Russian nuclear sites had not found its way 
into terrorist hands.28

• Iran accelerated its nuclear efforts—whether peaceful 
or not—and the United States lacked a coherent plan for how 
to stop the program. Most of the construction and develop-
ment of Iranian nuclear facilities has occurred since 2000, 
including the opening of plants to produce uranium gas, the 
first successful operation of a centrifuge cascade to enrich 
uranium, and the construction of a vast facility to house over 
50,000 centrifuges.

• North Korea also accelerated its program, possibly in-
creasing fivefold its amount of bomb material. Since 2002, 
North Korea ended the freeze on its plutonium program, 
claimed to have reprocessed the plutonium into weapons, 
withdrew from the NPT, and tested a nuclear device.

• Though the A. Q. Khan nuclear black market was dis-
rupted in 2004, failure to do so earlier had allowed Iran, 
Libya, and possibly North Korea to acquire key components 
for nuclear weapons production. The failure to get more co-
operation from the government of Pakistan (which used the 
network for its own nuclear imports) made it difficult to de-
termine if the network had been shut down completely or 
simply had gone further underground.

• More nations declared their intentions to develop the 
ability to enrich uranium for nuclear reactor fuel—the same 
technologies can be used to enrich uranium for nuclear 
bombs.29 U.S. proposals to curtail these technologies failed 
to win any significant support.

• The process of negotiating reductions in U.S.-Russian 
nuclear arsenals came to a sudden end with the 2002 Moscow 
Treaty. The administration declared that it would not negoti-
ate any further reductions in Russian long-range, strategic 
weapons and would not begin negotiations to reduce Russian 
short-range tactical weapons planned by the Clinton admin-
istration. The reductions themselves proceeded at a slower 
pace than previous administrations had planned.30

• Administration proposals to research and possibly 
develop new nuclear weapons coupled with new doctrines 
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justifying nuclear weapons use against even non-nuclear tar-
gets, encouraged other nations, such as Russia and France, to 
develop similar plans and encouraged the view that nuclear 
weapons should be an essential component of a nation’s se-
curity program.

• Concern grew that the entire nonproliferation regime 
was in danger of a catastrophic collapse. The NPT Review 
Conference of May 2005 ended acrimoniously, failing to act 
upon the consensus of the majority of states for stronger 
nonproliferation and disarmament efforts or to adopt any of 
the dozens of useful suggestions proposed by many of the 
nations present.

• President Bush’s decision to reverse U.S. policy toward 
India and begin selling sensitive nuclear technology seemed 
to reward India’s nuclear proliferation. The action seemed a 
de facto recognition of India as a nuclear-weapon state, with 
all the rights and privileges reserved for those states that have 
joined the NPT. This raising concerns that other states, such 
as Pakistan and Israel, might demand the same status and 
that others might opt out of the NPT to pursue their own 
nuclear plans.

• A core part of the counter-proliferation strategy realized 
little progress. From 2000 to 2005, the United States spent 
almost 50 billion on anti-missile systems without realizing 
any substantial increase in military capability. The anti-mis-
sile system under construction in Alaska is widely regarded 
as ineffective.31

By the beginning of 2006, a broad, bipartisan consen-
sus had developed that the failures of the new approach 
outweighed the benefits. Georgetown University School of 
Foreign Service Dean Robert Gallucci eloquently summa-
rized the benefits of the previous nonproliferation strate-
gies before the Senate Foreign Relations Committee in 
April 2006:

Most analysts believe that fifty years of non-prolifera-
tion policy has something to do with explaining why the 
spread of nuclear technology has not led to the prolifera-
tion of nuclear weapons, why we live in a world of eight or 
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nine nuclear weapons states, rather then eighty or ninety. 
A key part of that policy has been our support for an in-
ternational norm captured in the very nearly universally 
adhered to Nuclear Non-Proliferation Treaty (NPT). The 
norm is simple: in the interest of international security, no 
more states should acquire nuclear weapons. . . . Certain-
ly the fact that we have eight or nine states with nuclear 
weapons rather than only the original five, means that the 
norm has not held perfectly well. But it has had substan-
tial force in the face of widespread acquisition of critical 
nuclear technologies, and that has been of vital impor-
tance to America’s security. Simply put, the Administra-
tion now proposes to destroy that norm.

Gallucci focused on the drawbacks of the U.S.-India deal, 
and the damage the deal could do to global nonprolifera-
tion efforts:

. . . The damage will be done to the non-proliferation norm 
by legitimatizing India’s condition, by exempting it from a 
policy that has held for decades. And we would do this, 
we assert less than honestly, because of its exceptionally 
good behavior. . . . [I]f we do this deal, ask how we will 
avoid offering a similar one to Brazil or Argentina if they 
decide on nuclear weapons acquisition, or our treaty ally 
South Korea. Dozens of countries around the world have 
exhibited good behavior in nuclear matters, and have the 
capability to produce nuclear weapons but choose not to, 
at least in part, because of the international norm against 
nuclear weapons acquisition reinforced by a policy we 
would now propose to abandon. . . . If we do this, we will 
put at risk a world of very few nuclear weapons states, and 
open the door to the true proliferation of nuclear weapons 
in the years ahead.32

Council on Foreign Relations President Richard Haass, the 
former State Department director of policy planning for Pres-
ident Bush, criticized the reliance on regime change: “The un-
certainties surrounding regime change make it an unreliable 
approach for dealing with specific problems such as a nuclear 
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weapons program in an unfriendly state. . . . Regime change 
cannot be counted on to come quickly enough to remove the 
nuclear threat now posed by [North Korea and Iran].”33

For some, the greatest failure of the new approach was 
its belief that it could indefinitely maintain a global double 
standard. This, they felt, tainted American credibility. Rep-
resentative John Spratt (D-S.C.), a leader on defense issues 
in the Congress, said, “My greatest concern is that some in 
the administration and in Congress seem to think that the 
United States can move the world in one direction while 
Washington moves in another; that we can continue to pre-
vail on other countries not to develop nuclear weapons while 
we develop new tactical applications for such weapons and 
possibly resume nuclear testing.”34

Similarly, former assistant secretary John Wolf, after leav-
ing the State Department, said that he while he supported 
many administration policies, he was worried by the current 
U.S. approach to nonproliferation. “The [Non-Proliferation] 
treaty fails if it differentiates or if members try to differen-
tiate between good states who can be trusted with nuclear 
weapons and all others. We have never been further from the 
treaty’s goals and we are moving in the wrong direction. . . . 
It’s been fashionable recently to talk a lot about counter-pro-
liferation, but that’s really a defensive concept. Nonprolifera-
tion done right is bigger. . . . In the end, I think you get a bet-
ter result.”35 Wolf shared Spratt’s concerns about programs for 
new nuclear weapons and new nuclear missions: “One set of 
concerns relates to the Department of Energy’s program to 
research a new penetrator warhead,” he said. “Far more wor-
risome though is the proposed change in weapons doctrine 
that envisions using nuclear weapons for WMD pre-emp-
tion.”  Pointing to the risks of preemptive attack illustrated by 
the Iraq War, he noted that many officials believed Iraq had 
chemical and biological weapons, “Suppose instead some had 
argued to use nuclear weapons pre-emptively, and suppose we 
had. What would have been the implications of doing so and 
being wrong? Whoops is not a good enough response.”36

IAEA Director General Mohamed ElBaradei believes that 
the American emphasis on nuclear superiority and military 
force may, in fact, increase insecurity: “In the wake of the 
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Cold War, many of us were hopeful for a new global security 
regime, a regime that would be inclusive, effective, and no 
longer dependent on nuclear weapons. But regrettably, we 
have made little or no progress.” ElBaradei argues that a main 
objective for international security in the twenty-first cen-
tury should be to establish a system “that would make the use 
of force—including the use of nuclear weapons—less likely 
as a means of conflict resolution.”37

Conclusion

Some believe that the current strategy, or some modified 
variation, could still prove its worth. However, a combina-
tion of approaches would seem to offer the best chance of 
success—a comprehensive strategy that combines the best 
elements of the U.S.-centric, force-based approach with the 
traditional multilateral, treaty-based approach.

The European Union is moving in this direction and has 
crafted a joint nonproliferation strategy that includes tying 
all EU trade agreements to the observance of nonprolifera-
tion treaties and norms:

The EU policy is to pursue the implementation and uni-
versalisation of the existing disarmament and nonpro-
liferation norms. . . . If the treaty regime is to remain 
credible, it must be more effective. The EU will place par-
ticular emphasis on a policy of reinforcing compliance 
with the multilateral treaty regime. . . . We have a wide 
range of instruments available [to fight proliferation]: 
multilateral treaties and verification mechanisms, na-
tionally and internationally-coordinated export controls, 
cooperative threat reduction programmes; political and 
economic levers (including trade and development poli-
cies); interdiction of illegal procurement activities and, 
as a last resort, coercive measures in accordance with the 
UN charter. 38

But this integration is incomplete. The United States must 
still play the leading role in these efforts, and it may sometimes 
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be necessary to resort to military force outside the United Na-
tions. Such enforcement mechanisms should be in support of 
the treaty regime, not a replacement for it. The final chapter 
of this book details how this synthesis could be achieved. But 
first, the next chapter takes stock of the substantial gains made 
over the past few decades, giving some confidence that pub-
lics and policy makers can build on these successes, fortify the 
nonproliferation regime by taking the steps necessary to pre-
vent nuclear terrorism, restrain potential new nuclear states, 
and secure and reduce existing state arsenals.
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After wading through the history, theory, dangers, 
challenges and failures of proliferation policy, most readers 
could be excused for feeling a bit depressed. Don’t be. There 
is quite a bit of good news about the prospects for reduc-
ing the threats from nuclear weapons. Many experts and 
political officials substantially underestimated the success 
achieved by previous officials working with the formidable 
tools provided by the nonproliferation regime. While today’s 
threats are serious, wise policy choices in the past have con-
tained and even eliminated similar threats. Prudent policy 
choices in the future can do the same. Most importantly, we 
have a pretty good idea of what those government policies 
should be.

The policies should follow two guiding principles. First, 
focus the greatest government resources on the most seri-
ous threats: preventing nuclear terrorism, blocking the emer-
gence of new nuclear states, reducing the dangers from ex-
isting arsenals, and fortifying the nonproliferation regime. 
Second, our policies should minimize the proliferation driv-
ers while maximizing the proliferation barriers.

Policies to minimize the drivers would reduce the secu-
rity factors driving states to acquire nuclear weapons, re-
duce the prestige associated with these weapons, weaken 
the domestic nuclear proponents and the salience of the 
issue in domestic politics, and reduce the scientific appeal 
of nuclear technology. Policies to maximize the barriers 
would  increase the political cost of violating the global 
nonproliferation norm, increase the difficulties of getting 
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the requisite nuclear technology, and raise the direct and 
indirect costs of acquiring nuclear weapons. Nonprolifera-
tion policies should have positive incentives that increase 
the barriers by, for example, increasing the prestige and sta-
tus of states that have chosen not to build nuclear bombs, 
providing security guarantees to states eschewing nuclear 
programs, and committing the leading states to greater ef-
forts in those regions where unresolved conflicts give rise to 
proliferation imperatives.

Often the biggest obstacle to solving a problem is convinc-
ing one’s self that a solution is possible. At a time when there 
is tremendous nuclear pessimism in the world, it is hearten-
ing to realize that there is also a great deal of good news. This 
chapter summarizes some of the positive trends discussed 
in the book and adds a few more. It then turns to policy in 
greater detail.

Fewer Nuclear Weapons and Programs

The number of nuclear weapons in the world has been cut 
in half over the past fifteen years, from a Cold War high 
of 65,000 in 986 to about 27,000 today. These stockpiles 
will continue to decline for at least the rest of this decade. 
There are now far fewer countries that have nuclear weap-
ons or weapon programs than there were in the 960s, ’70s, 
or ’80s. In the 960s, 23 countries had weapons, were con-
ducting weapons-related research, or were discussing the 
pursuit of weapons, including Australia, Canada, China, 
Egypt, India, Japan, Norway, Sweden, Switzerland and 
West Germany. Today, 8 countries have weapons (China, 
France, India, Israel, Pakistan, Russia, United Kingdom, 
and the United States) with North Korea a possible ninth. 
Iran may be pursuing a weapons program under the guise 
of peaceful nuclear power, but no other nation is believed 
to be doing so.

More countries have given up nuclear weapons or weap-
ons programs in the past 5 years than have started them. 
These were not easy cases:
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• Belarus, Kazakhstan, and Ukraine inherited thousands of 
nuclear weapons after the collapse of the Soviet Union. 
Within a few years, they were convinced to give them up 
and join the nuclear Non-Proliferation Treaty (NPT) as 
non–nuclear weapon states.

• The apartheid government in South Africa, on the eve of 
transition to majority rule in 993, announced that it had 
destroyed its six secret nuclear weapons. Nelson Mandela 
could have reversed that decision, but he concluded that 
South Africa’s security would be better served in a region 
where no state had nuclear weapons than in one with a 
nuclear arms race.

• Similarly, civilian governments in Brazil and Argentina in 
the 980s, stopped the nuclear weapon research that mili-
tary juntas had started. Both nations have since joined the 
NPT.

• We now know with great certainty that United Nations 
inspection and dismantlement programs ended Iraq’s 
nuclear weapon program in 99.

• In December 2003, Libya became the most recent nation 
to abandon a secret program.

figure 7.. Countries with Nuclear Weapons or Programs
George Perkovich, Jessica T. Mathews, Joseph Cirincione, Rose Gottemoeller, 
Jon B. Wolfsthal, Universal Compliance: A Strategy for Nuclear Security (Carn-
egie Endowment for International Peace, March 2005), p. 9.
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The NPT itself is widely considered one of the most suc-
cessful security pacts in history, with every nation of the 
world a member except for Israel, India, Pakistan, and North 
Korea. Most of the 83 member states that do not have nucle-
ar weapons believe what the treaty says: we should eliminate 
nuclear weapons. Most of the American public agrees. An As-
sociated Press poll in March 2005 showed that 66 percent of 
Americans believe that no country should be allowed to have 
nuclear weapons, including the United States. In fact, when 
asked if the United States and its allies should be allowed to 
have nuclear weapons and all other nations prevented from 
doing so, only 3 percent agreed—though that is essentially 
what U.S. policy is today.

In September 996, President Bill Clinton signed the Com-
prehensive Nuclear Test-Ban Treaty, finally concluding the 
work Presidents Dwight Eisenhower and John Kennedy had 
begun. Clinton called the treaty “our commitment to end all 
nuclear tests for all time—the longest-sought, hardest-fought 
prize in the history of arms control. It will help to prevent the 
nuclear powers from developing more advanced and more 
dangerous weapons. It will limit the possibilities for other 
states to acquire such devices.”1 Even though the U.S. Senate 
declined to ratify the treaty, since its signing only Pakistan 
and India had broken the new norm, testing weapons in May 
998. They then pledged to refrain from tests. Over 76 na-
tions have now signed the treaty and 32 have ratified it as of 
April 2006. For eight years—the longest period in the atomic 
age—no nuclear weapons had exploded anywhere on, above, 
or below earth, until North Korea’s October 2006 test. Re-
storing this moratorium will make it more difficult for any 
other nation to shatter it.

Fewer Ballistic Missiles

There is more good news. The ballistic missile threat that 
dominated national security debates in the late 990s was 
greatly exaggerated. The danger that any nation could strike 
the United States with this nuclear “bolt-out-of-the-blue” is 
declining by most measures:
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• There are far fewer long-range missiles capable of hitting 
the United States today than there were ten or twenty 
years ago. By the beginning of 2006, the total number of 
such missiles in the world had decreased by 67 percent 
from the number deployed in 987.2

• There are also far fewer intermediate-range missiles that 
could threaten our allies. Thanks to Reagan-era arms con-
trol treaties, these missile have been all but eliminated. The 
United States and Russia no longer deploy them, and with 
only 2 Chinese missiles of this range left in the world, the 
global stockpile has declined by a remarkable 98 percent 
from Cold War levels.

• There are regional threats from the programs that re-
main, largely in the Middle East, South Asia, and Korea, 
but even here there is some good news. The number of 
states with ballistic missile programs has decreased from 
the number with such programs during the Cold War. By 
2005, Argentina, Brazil, Egypt, South Africa, and, most 
recently, Libya, had all abandoned their efforts.

• Today, the nations that are pursuing long-range ballistic 
missile development are smaller, poorer, and less tech-
nologically advanced than those that had ballistic missile 
programs fifteen years ago.

• Even with the medium-range missile programs of Iran, Is-
rael, India, North Korea, Pakistan, and Syria, the threat to-
day is a limited one that is confined to a few countries whose 
political evolution will be the determining factor in whether 
they emerge as, or remain, threats to global security.3

Fewer Biological and Chemical Weapons

In just over three decades biological and chemical weap-
ons moved from essential components of major powers’ 
national defense programs to evil weapons that no civi-
lized nation should possess. Though still a serious terrorist 
threat, these weapons have been largely eliminated from 
state arsenals.

In 969, President Richard Nixon began the unilateral 
dismantlement of the U.S. biological weapons stockpile, 
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which then had enough viruses, bacteria, and toxins to kill 
every man, woman, and child and most food crops in the 
world. Nixon negotiated the Biological Weapons Conven-
tion banning these weapons, now signed by 7 nations. 
While some significant nations remain outside the treaty 
and some nations may retain biological weapons despite 
their signature on the pact, we are down to a handful of 
countries of concern.4

In the late 980s, a U.S. Army program to begin a new 
generation of chemical weapons prompted one of the most 
divisive national security debates of that era. The plan was 
to add to the existing arsenal a new weapon—the so-called 
Bigeye bomb—that would combine two chemicals in flight 
to form a deadly nerve agent that would kill on contact. The 
Army said it was essential to national security; if they did not 
have a response in kind to the chemical warfare capabilities 
of the Warsaw Pact, soldiers would die. Votes on whether to 
produce this weapon split the Congress in half.

In 99, President George H. W. Bush resolved the debate 
by declaring that no one should have chemical weapons. He 
began negotiations for the Chemical Weapons Convention, 
banning all such weapons. The treaty now has 80 members, 
and most adhere to its rules. The United States is destroy-
ing the 30,000 tons of chemical weapons built during the 
Cold War, while Russia is destroying its 40,000 tons. A few 
significant countries, including Israel, Syria, and Egypt, re-
main outside the treaty and likely still have chemical weap-
ons.5 But, importantly, no country admits to having these 
weapons. There is no national pride or international pres-
tige associated with chemical or biological weapons. They 
are taboo.

A New Attitude

Can the same happen to nuclear weapons? These weapons 
are embedded more deeply in national arsenals and psyches 
than chemical or biological weapons ever were, but that does 
not mean they are a permanent part of national identity. 
Brown University scholar Nina Tannenwald says:
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Today the sense that nuclear weapons are illegitimate is 
fundamental to the future of the nonproliferation regime. 
A prohibition regime cannot be sustained over the long 
haul by sheer force or coercion or physical denial. It re-
quires an internalized belief among its participants that 
the prohibited item is illegitimate and abhorrent and that 
the prohibitions must apply to all.6

We may be seeing the beginning of just such a trend. Many 
political and military leaders recognize the limited military 
utility of weapons whose use would kill thousands of inno-
cent civilians. “I think the time is now for a thoughtful and 
open debate on the role of nuclear weapons in our country’s 
national security strategy,” Congressman David Hobson (R-
Ohio) said in February 2005. “It’s been 5 years since the end 
of the cold war, and in my opinion, the Department of Ener-
gy’s weapon-complex decision making is still being driven by 
the nuclear weapons structure put in place over the past 50 
years.”7 Hobson’s point is supported by the research of Fed-
eration of American Scientists’ expert Ivan Oelrich. “If we 
search for missions for nuclear weapons, we can always find 
them,” he says, “but if we search for weapons to fulfill military 
missions then we will only rarely light upon nuclear weapons 
as the best solution.”8 Of the fifteen missions currently pro-
posed for U.S. nuclear weapons by the administration’s 2002 
Nuclear Posture Review (the document that provides overall 
guidance and direction for the nuclear forces and doctrine), 
Oelrich concluded that only one mission requires keeping 
U.S. strategic nuclear forces near their present levels: “The 
U.S. arsenal today looks much as it would if a disarming first 
strike against Russia were still its dominant mission.” 9 (The 
Nuclear Posture Review is discussed in more detail below.)

Hobson, a solid Midwest conservative, chaired the subcom-
mittee of the House Appropriations Committee that funds 
nuclear weapon programs. He led the effort to block funding 
for the administration’s proposed “nuclear bunker buster,” a 
new nuclear weapon designed to go after conventional targets 
such as underground shelters. He convinced the House and 
Senate to eliminate the funding to research this new weapon 
in 2004 and 2005, essentially ending the program.
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General Eugene Habiger told an international conference 
in November 2005 that the United States and Russia could 
quickly reduce their enormous arsenals to 600 total warheads 
each.10 Habiger was commander in chief of the U.S. Strategic 
Command in the 990s—a man who had his finger on the 
buttons that could have launched thousands of warheads. 
Former secretary of defense Robert McNamara, sitting next 
to Habiger on the same panel, went further. He called the cur-
rent U.S. and NATO nuclear policies “insane.” He said they 
were “illegal, immoral, militarily unnecessary, and destruc-
tive of the nonproliferation regime—it’s time to change them.” 
McNamara advocates greatly reducing the arsenals and then 
working to eliminate the weapons completely, just as coun-
tries have done with chemical and biological weapons.11

Several expert studies recommend quickly reducing the 
U.S. force down to a total of ,000 warheads, with 500–600 
deployed and the remainder held in reserve.12 There is, in 
fact, broad agreement across the political spectrum that U.S. 
nuclear forces could be reduced from thousands to hundreds 
without harming national security. Former National Securi-
ty Council and Defense Department official Franklin Miller 
(who played a key role in U.S. nuclear policy for the past two 
decades) said in November 2005, “It’s my personal belief that 
the levels of U.S. strategic weapons can and should decline 
further than those allowed in the Treaty of Moscow. I would 
hope that the administration takes steps in the next year or so 
to produce that.”13 Former Reagan and Bush administration 
official Richard Perle said, “I see no reason why we can’t go 
well below ,000. I want the lowest number possible, under the 
tightest control possible. . . . The truth is we are never going to 
use them. The Russians aren’t going to use theirs either.”14

The Future of Proliferation Policy

The bureaucratic and political obstacles to implementing 
these changes are formidable; not just globally but nation-
ally. They will require not just a change on the part of other 
nations, but changes in U.S. policy as well. A change in U.S. 
policy, in fact, may be the prerequisite to implementing a 
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global transformation. At the risk of sounding like a self-help 
book, we cannot change the world until we change ourselves. 
For it is in the United States that the prestige, security, and 
domestic drivers for nuclear weapons remain the strongest 
and the barriers the weakest.

In the United States, perhaps more than in any other coun-
try, the atom is tied directly to the national ego. For many 
political leaders, it is inconceivable that the United States 
would give up the weapon we invented. With a heightened 
sense of security threats, diminishing any military program 
smacks some as unilateral disarmament—even though nu-
clear weapons have nothing to do with preventing terrorism 
and no proposal requires the United States to reduce alone.

National intelligence estimates no longer seem to examine 
the connection between U.S. policy and other nations’ prolif-
eration. If one were to do so, analysts would almost certainly 
find the same relationship today that  intelligence agencies 
found in the 950s and 960s. As the 96 NIE concluded, 
while most countries still have powerful international and 
domestic reasons for not pursuing nuclear weapons, “growing 
pessimism as to the likelihood of any realistic disarmament 
agreement could in some cases . . . tend to undermine oppo-
sition to the acquisition of a national nuclear capability.”15 In 
the twenty-first century, the findings of the 96 study still ap-
ply: “. . . many of these countries will probably continue to im-
prove their overall capabilities in the nuclear field and develop 
their present peaceful programs with one eye cocked to the 
future possibility that they may eventually decide to develop 
an operational nuclear capability independently. . . . ”16

With the end of the Cold War, many officials and experts 
thought the two superpowers would and could rapidly dis-
mantle their now-obsolete nuclear war-fighting capabilities. 
However, even though many senior officials in the Clinton 
administration shared Habiger’s perspective, there was little 
change in the U.S. nuclear posture. Georgetown University 
professor Janne Nolan said that during the 994 Nuclear Pos-
ture Review,

There was no high-level, sustained commitment given to 
considering, let alone implementing, fundamental change. 
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It started out as a very ambitious effort to scrub all of the 
assumptions of both declaratory and operational doctrine, 
to examine whether we needed a triad [nuclear weapons 
on bombers, missiles, and submarines], why we needed to 
continue to rely on prompt counterforce, and so on. For 
many reasons, the review ended up as a pallid, little docu-
ment that was not briefed around for very long and that 
essentially ratified the status quo.17

Officials meant well, but they were not prepared for the 
resistance they encountered. They floated serious reform 
proposals, says Nolan. “In the end, however, the NPR col-
lapsed from bureaucratic inertia and the absence of presi-
dential leadership.”18

In this century—just as in the last—the issue is still a 
political football that some use to buttress their own se-
curity credentials or to attack others as “weak on defense.” 
Democrats are particularly vulnerable to such attacks and 
often, as during the Clinton administration, try to adopt 
policies that will shield them from political damage.19 This 
dynamic is unlikely to change. Frances FitzGerald, in her 
penetrating study of the Reagan presidency and the Star 
Wars program, Way Out There in the Blue, notes, “For those 
who made their careers as defense experts it was never to-
tally safe to be on the left of a strategic debate, and in a 
time when the country was in a conservative mood, it was 
downright dangerous.”20

During the Bush administration, a heightened sense of 
national insecurity and the rise into key policy positions of 
experts with decidedly hawkish views on nuclear weapons 
produced a Nuclear Posture Review in 2002 that closely mir-
rored recommendations produced by neoconservative think 
tanks before the election. In summary, the highly controver-
sial new posture, still in effect today,

• validated the reductions agreed upon by the United States 
and Russia in 997;

• advocated development of a new generation of strategic 
nuclear weapons for the next fifty years;

• advocated new designs for new types of nuclear weapons;
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• advocated new uses for nuclear weapons against non-nu-
clear threats;

• funded programs to shorten the time required to begin 
testing new nuclear weapon designs; and

• increased significantly the funding for and capacity of 
nuclear weapons production facilities.21

The review reversed the general deemphasis on nuclear 
weapon of the previous decade and reasserted the necessity 
and desirability of nuclear weapons for a broad range of ex-
isting and possibly new missions. The review explicitly dis-
cussed planning for using weapons on China, North Korea, 
Syria, Iraq, Iran, Libya, and other countries.22

Positions endorsed by this review have since been ad-
opted by other states, including Russia, which reasserted its 
policy of using nuclear weapons against non-nuclear threats, 
and France, whose president, Jacques Chirac, said in Janu-
ary 2006 said his country would use its nuclear weapons to 
counter any state that might resort “to terrorist means.”23 The 
United Kingdom, with the smallest arsenal of the five nuclear 
weapon states recognized by the NPT, is beginning a debate 
on the future of its submarine-based force. It will cost over 
a hundred billion dollars to replace the current fleet. Offi-
cials seem to be influenced by U.S. views and favor preserv-
ing the prestige and security the weapons seem to offer. It is 
possible, however, that budgetary realities and disarmament 
sentiment could tip the debate the other way and the country 
could be the first of the five to give up its arsenal, setting a 
model for the rest of the world.

Forging a Compromise

With the United States politically divided, with the Western 
alliance split between the U.S. neoconservativism and Euro-
pean liberal internationalism, and with international institu-
tions either weakened by these divisions or, like the European 
Union, still too new to assert their authority, it is unlikely that 
any single approach to international relations will determine 
policy in this decade. More realistically, officials can strive for 
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a combination of approaches that would balance enforcement 
of nonproliferation commitments with implementation of 
disarmament commitments.

In 2005, the Carnegie Endowment published Universal 
Compliance: A Strategy for Nuclear Security, an ambitious re-
port detailing the theory and practical applications of such a 
comprehensive approach.24 The experts (including this au-
thor) argued, “The new strategic aim of nonproliferation pol-
icy should be to achieve universal compliance with the norms 
and rules of a toughened nuclear nonproliferation regime.”25 
After a two-year process incorporating the best ideas from 
experts and officials from over twenty nations, the authors 
presented over 00 recommendations to undermine the 
drivers and strengthen the barriers to proliferation.

Like the scientists and officials of the 940s, they un-
derstood the magnitude of this task. Carnegie Endowment 
President Jessica T. Mathews, in presenting the report she 
coauthored, said:

What we’re urging here is not easily done; we know that. 
It is not incremental change and it will not come for a low 
political cost. It is very simply a strategy that recognizes 
that nuclear proliferation is the greatest security threat the 
world faces, and which asks and expects the United States 
government and other governments, nuclear and non-
nuclear, to act as though that were indeed true. President 
Bush has said that we must, in his words, do everything 
we can to control the spread of nuclear weapons. This is 
an everything-we-can-do strategy.26

The report analyzed how to end the threat of nuclear ter-
rorism by implementing comprehensive efforts to secure and 
eliminate nuclear materials worldwide and to stop the illegal 
transfer of nuclear technology. The strategy would prevent new 
nuclear weapon states by increasing penalties for withdrawal 
from the NPT, enforcing compliance with strengthened trea-
ties, and radically reforming the nuclear fuel cycle to prevent 
states from acquiring dual-use technologies for uranium en-
richment or plutonium reprocessing. The threat from existing 
arsenals would be reduced by shrinking global stockpiles, cur-
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tailing research on new nuclear weapons, and taking weapons 
off hair-trigger alert status. Finally, greater efforts would be 
devoted to resolving the regional conflicts that fuel prolifera-
tion and to bringing the three nuclear weapon states outside 
the NPT (India, Pakistan, and Israel) into conformance with 
an expanded set of global nonproliferation norms.

The key to implementing these and other innovations will 
be convincing each side in the current proliferation policy 
divide to accept parts of the other’s approach. Those who 
believe that international security is best achieved through 
multilateral institutions must accept that they have to spend 
as much time enforcing treaties as they do collecting signa-
tures on them. Those who believe that maintaining absolute 
U.S. superiority is the only reliable defense strategy must rec-
ognize that international institutions and laws are essential to 
U.S. legitimacy and security. As Weekly Standard contribut-
ing editor Robert Kagan says, “The United States can neither 
appear to be acting only in its self-interest, nor can it, in fact, 
act as if its own national interest were all that mattered.”27 
British Prime Minister Tony Blair put it more directly: “If 
America wants the rest of the world to be part of the agenda 
it has set, it must be part of their agenda, too.”28

Some elements of this compromise approach began creep-
ing into U.S. policy in 2005, as Secretary of State Condoleezza 
Rice slowly but steadily changed the strategy toward North 
Korea to take into consideration the positions of South Ko-
rea, China, and Russia and began actual negotiations with 
the North Koreans within the structure of the six-party talks. 
This was a quiet, but dramatic reversal. As the New York 
Times somewhat caustically editorialized, “[F]or four years, 
the Bush administration put more creative energy into name-
calling than into serious talks. The main result was that the 
North moved four years further along toward being able to 
threaten its neighbors with nuclear weapons.”29 In mid-2005, 
U.S. rhetoric toward North Korea softened, the U.S. initiated 
several bilateral meetings, and U.S. officials were allowed to 
depart from prepared texts and engage in a genuine give-
and-take with their Korean counterparts.

The new approach resulted in a September 2005 break-
through when the government of North Korea formally 
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committed to give up all nuclear weapons and existing nu-
clear programs and to return to the Non-Proliferation Trea-
ty in exchange for a nonaggression pledge from the United 
States and economic and energy aid. The chief U.S. negotia-
tor at the talks, Assistant Secretary of State Christopher Hill, 
praised the agreement as a “win-win situation.” (Indeed, all 
successful negotiations have to be so. The parties must be 
able to leave the table declaring victory and return to their 
countries and peoples with tangible achievements.) The 
declaration was only a partial victory, however, and tough 
negotiations remained, including assuring that North Ko-
rea, after breaking previous pledges, would honor this one, 
and negotiating the verification and sequencing of the dis-
mantlement of the North Korean facilities and provision of 
aid. It was possible that hard-liners in both capitals could 
kill the deal with a reversion to the posturing of the previ-
ous four years. By February 2006, this appeared to be exactly 
what transpired, when new demands from Washington piled 
resolution of North Korea’s counterfeiting operations on top 
of an already overloaded negotiating cart. The results were 
apparently what these officials sought—the talks collapsed. 
By October 2006, the talks were still in limbo when North 
Korea exploded its nuclear test.

The failure of a U.S. policy with both North Korea and 
Iran underscores the need for a new, synthesized approach 
to resolve the three most difficult problems confronting us 
today: the risk of nuclear terrorism, the thin line separating 
the production of civilian nuclear power and the produc-
tion of nuclear weapons, and the emergence of new nuclear 
states. The final chapter details what such a strategy would 
look like.
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As we have seen in the previous chapter, nuclear 
force levels in the world are likely to decline steadily over 
the next decade and these reductions may well accelerate. As 
these numbers go down, it is likely that senior officials will 
be more willing to take weapons off hair-trigger alert, thus 
reducing the chance of accidental or unauthorized launch. 
The general movement of policy seems to be in that direc-
tion. There are three problems, however, that are more dif-
ficult to resolve. They require forging a consensus of expert 
opinion, focusing the attention of senior officials, securing 
the necessary funding, and, above all, securing presidential 
leadership. None of these problems can be solved from the 
bottom up. The president of the United States and leaders 
of the other nuclear weapon states and other key countries 
must be committed to working together on these core issues. 
If they are so committed, then the lessons learned from the 
sixty-year history of nuclear weapons and theories devel-
oped from that history provide us with a robust set of policy 
options for solving the three most difficult nuclear threats: 
terrorism, technology, and new weapon states.

Solving Problem Number One:  
Preventing Nuclear Terrorism

It is common sense that national security policy should be ori-
ented toward the main danger to the United States and other 
nations. Today, that does not come from a nation intentionally 
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attacking with nuclear weapons. Even a nuclear-armed North 
Korea or Iran would know that the use of any weapon would 
be regime suicide. The most urgent threat is a terrorist attack, 
and the number one goal should be to ensure that any such 
attack is non-nuclear.

Given the difficulties of a terrorist acquiring or making a 
nuclear bomb, the actual risk of such an attack is still low.1 
But it is not zero, and the consequences would be enormous. 
Hurricane Katrina provided some idea of what it would mean 
to have a U.S. city disappear from the national grid. Many, in 
fact, compared the storm to Hiroshima. But Hiroshima was 
much worse. The bomb, small by today’s standards, killed 
40,000 people and destroyed or damaged 70,000 of the 
76,000 buildings in the city.

As with the known risk to New Orleans, the government 
response to the nuclear threat has been inadequate. For-
mer Senator Sam Nunn says, “American citizens have every 
reason to ask, ‘Are we doing all we can to prevent a nuclear 
attack?’ The answer is ‘No, we are not.’”2 Congressman Da-
vid Hobson agrees: “If we really believe a nuclear 9/ is the 
most serious thing facing us, then we haven’t even begun to 
scratch the surface.”3 The danger was obvious to many even 
at the very beginning of the nuclear age. Historians Kai Bird 
and Martin Sherwin write, “Asked in a closed Senate hear-
ing room ‘whether three or four men couldn’t smuggle units 
of an [atomic] bomb into New York and blow up the whole 
city,’ [Manhattan Project Director J. Robert] Oppenheimer 
responded, ‘Of course it could be done, and people could de-
stroy New York.’”4

It is now possible to shore up the nuclear security dams 
and levees that can prevent this ultimate disaster. A broad 
expert consensus already exists on the core elements of 
such a plan: secure all weapon-usable materials (highly 
enriched uranium and plutonium) against theft or diver-
sion; end the production of these materials; end the use 
of these materials in civilian research, power reactors, and 
naval reactors; and eliminate the large surplus stockpiles 
of these materials held by the United States, Russia, and 
other nations.5

This is why most experts agree with Sam Nunn:
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The most effective, least expensive way to prevent nuclear 
terrorism is to secure nuclear weapons and materials at 
the source. Acquiring weapons and materials is the hard-
est step for the terrorists to take, and the easiest step for 
us to stop. By contrast, every subsequent step in the pro-
cess is easier for the terrorists to take, and harder for us to 
stop. . . . That is why homeland security and the defense 
against catastrophic terrorism must begin with securing 
weapons and fissile materials in every country and every 
facility that has them.6

Theft of Russian nuclear material is not just a theoretical 
threat. As Matthew Bunn and Anthony Wier write, “. . . bro-
ken alarms still do not get fixed, security forces often go with-
out adequate body armor and communications equipment, 
and more.”7 As of the end of 2004, only some 26 percent of 
nuclear material outside of weapons had been protected with 
“comprehensive” security upgrades.8

Many of the programs to secure these materials are now 
in place. Lacking is the high-level political commitment and 
adequate funding to fully implement them. That is, though 
these are tough problems and there are often national bu-
reaucratic obstacles to overcome, these programs work. As 
numerous independent studies have found, they need presi-
dential leadership to energize them.

For example, since 99, Congress has funded signifi-
cant technical and financial assistance to Russia under the 
Nunn-Lugar programs to help Moscow secure stored nuclear 
warheads, to guard warheads in transport, and to improve 
tracking and accounting procedures. Two of these are a joint 
program between Russia and the United States to dispose of 
34 tons of plutonium (enough for more than 6,000 nuclear 
bombs) and a program to convert highly enriched uranium 
to low-enriched uranium for sale to an American nuclear 
energy corporation. This latter program, dubbed “Megatons 
to Megawatts,” now powers one out of ten lightbulbs in the 
United States. The U.S. has bought 500 tons of highly en-
riched uranium from Russia, extracted from disassembled 
warheads. Half of the this amount has been mixed with 
natural uranium in Russia, and shipped to the United States, 
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where it is converted into fuel rods that account for half the 
nuclear power produced in this country, or 0 percent of the 
total electricity generated every year. It works, it is free to 
the American taxpayer, and it could quickly be accelerated. 
The program could fairly easily quickly convert and ship the 
remaining tons of weapons-grade uranium and buy up an 
additional 500 tons from Russian warheads, rather than con-
tinue at its current pace.

There are also programs under way to eliminate or secure 
all the dangerous nuclear material outside of Russia. The pro-
gram could achieve a global cleanout of these vulnerable sites 
in dozens of nations in the next four years, instead of the ten 
years currently planned, if the president so desired. Most of the 
work is fairly straight forward, but often it requires maneuvers 
worthy of Mission: Impossible. Here are three examples:

• November 994: 58 kilograms of weapon-usable ura-
nium were secreted out of Kazakhstan to the United States 
in a top-secret operation codenamed “Project Sapphire.” 
Racing against the impending winter blizzards and possible 
attempts by terrorists or Iranians to obtain this highly valu-
able material, U.S. and Kazakh technicians repackaged the 
HEU into ,300 steel containers.9 All materials were then 
loaded onto two Air Force C-5 transport planes and whisked 
away to Oak Ridge National Laboratory in Tennessee.10 This 
massive undertaking was the first operation of its kind un-
der the Nunn-Lugar program and was only possible because 
Khazakh President Nursultan Nazarbayev trusted the United 
States enough to call for help in removing the fissile materi-
als, having built up this level of trust through a host of coop-
erative projects.11

• August 2002: Two bombs worth (45 kilograms) of 
weapon-grade uranium were repatriated from a research re-
actor at the Vinca Institute in Serbia to a Russian processing 
plant. The secret nighttime operation was funded jointly by 
the United States and the Nuclear Threat Initiative (NTI), a 
private organization started by Sam Nunn and CNN founder 
Ted Turner. While the United States funded the actual ma-
terial transport, NTI provided 5 million for environmen-
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tal cleanup, without which Serbia refused the transfer.12 The 
cooperation between government and private organizations 
holds promise for future progress. Project Vinca could be-
come a prototype for future cooperative efforts.

• September 2005: After midnight, a heavily armed spe-
cial police force led a cargo truck from the Czech Technical 
University in Prague to a waiting Russian cargo plane. The 
truck carried 4 kilograms of weapons-grade uranium.13 The 
Prague airlift was the eighth successful repatriation of fissile 
material to Russia from low-security civilian facilities under 
the recently created U.S. Global Threat Reduction Initiative 
(GTRI). Its mission is to specifically “identify, secure, recover 
and/or facilitate the disposition of high-risk, vulnerable nu-
clear and radiological materials around the world that pose 
a threat to the United States and the international communi-
ty.”14 Approximately 22 kilograms of HEU, enough to make 
about five bombs, have been safely transferred from Serbia, 
Romania, Bulgaria, Libya, Uzbekistan, the Czech Republic, 
and Latvia.15 GTRI continues its work towards complete re-
patriation of Russian- and U.S.-origin fissile material and is 
also working to upgrade security at targeted facilities and 
support conversion of research test reactors from running on 
highly enriched uranium to low-enriched uranium.16

With increased funding and presidential commitment, all 
these efforts could be accelerated to secure or eliminate the 
vast majority of nuclear weapons and materials by 200.17 
The final report of the 9/ Public Discourse Project (an ex-
tension of the 9/ Commission) gave the U.S. government 
failing grades in this area. Commission Chairman Thom-
as Kean questioned why more high-level attention hadn’t 
been given to preventing nuclear terrorism: “Why isn’t the 
President talking about securing nuclear materials? . . . The  
President should make this goal his top national secu-
rity priority.”18 This would make it nearly impossible for a  
terrorist group to threaten any nation with the “ultimate 
catastrophe.”19 As former Assistant Secretary of Defense 
Ashton Carter puts it, “We can envision the eradication of 
nuclear terrorism.”20
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Solving Problem Number Two:  
Preventing Nuclear Fuel Rods  
from Becoming Nuclear Bombs

The core problem with the spread of nuclear technology is not 
nuclear reactors; it is what goes into and comes out of the reac-
tors. The same facilities that enrich uranium to low levels for 
fuel can be used to enrich uranium to high levels for bombs. 
The same facilities that reprocess spent reactor fuel rods for 
disposal, can be used to extract plutonium for weapons.

Over forty countries have nuclear reactors. Very few of 
them make their own fuel. They purchase it from one of the 
six countries that make the fuel or from the one existing in-
ternational consortium, the Uranium Enrichment Company 
(URENCO). China, France, Japan, Pakistan, Russia, and 
United States are the only countries that currently enrich 
uranium in significant quantities. Germany, the Netherlands 
and the United Kingdom together produce fuel in facilities 
owned jointly by URENCO.

Today, the fuel problem is growing more serious as sev-
eral new nations seek fuel production capabilities and as the 
technological barriers to acquiring them shrink. Iran is the 
most urgent example of this larger problem. The Iranian gov-
ernment insists that Iran needs to develop nuclear power and 
indigenous fuel cycle capabilities. Many countries are under-
standably suspicious that the program is a cover for obtain-
ing the technologies needed to make nuclear weapons. As 
several experts point out, it does not make economic sense 
for any nation to build its own indigenous enrichment and 
reprocessing facilities if its national nuclear power output 
is less than 25,000 megawatts.21 Iran, however, insists that it 
must forge ahead with enrichment plants even though it has 
yet to put its first ,000-megawatt reactor into operation.

In addition to Iran, Brazil plans to open an enrichment 
facility in this decade and other countries, such as South Ko-
rea and Ukraine have indicated interest in developing their 
own facilities. Japan’s new reprocessing plant at its 20 billion 
Rokkasho-mura facility will add to the mountains of pluto-
nium it has already reprocessed in European plants.
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From the very beginning of the nuclear age, scientists and 
policy makers tried to control the production of fuel. Scien-
tists believed in 945 that the rationing of uranium ores could 
be the simplest way to control nuclear technology (see chap-
ter ). Under an international agreement, uranium would be 
accounted for, and there would be a check on the conver-
sion of natural uranium into fissile material, they argued. 
Thus, the plan Bernard Baruch presented in 946 sought to 
establish an International Atomic Development Authority 
that would own and control all “dangerous” elements of the 
nuclear fuel cycle, including all uranium mining, processing, 
conversion, and enrichment facilities.

President Dwight D. Eisenhower picked up parts of these 
ideas in his Atoms for Peace Program in 953. In the decades 
that followed, there were several major efforts that either 
studied or recommended the creation of multinational fuel 
supply centers. These included the International Nuclear 
Fuel Cycle Evaluation, the United Nations Conference for 
the Promotion of International Co-operation in the Peaceful 
Uses of Nuclear Energy, and the Committee on Assurances 
of Supply.

There is again today broad agreement that a comprehen-
sive nonproliferation solution must include the reform of 
the ownership and control of the means of producing fuel 
for nuclear reactors. Proposals for doing so have been ad-
vanced by President George Bush, IAEA Director-General 
Mohamed ElBaradei, Russian President Vladimir Putin, and 
by leading nongovernmental experts.

All these proposals seek to end the further production 
of materials for use in nuclear weapons and stop—at least 
temporarily—construction of new facilities for enriching 
uranium or separating plutonium. Some propose that all 
such enrichment or separation take place only in facilities 
owned and operated by multinational entities, others seek 
tougher export controls to prevent the development of new 
fuel factories, others propose new contractual and commer-
cial means of control. But all recognize that preventing new 
nations such as Iran or Brazil from entering the uranium 
enrichment business will require more than a country-spe-
cific approach.
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On February , 2004, President Bush said:

The world must create a safe, orderly system to field civil-
ian nuclear plants without adding to the danger of weap-
ons proliferation. The world’s leading nuclear exporters 
should ensure that states have reliable access at reasonable 
cost to fuel for civilian reactors, so long as those states 
renounce enrichment and reprocessing. Enrichment and 
reprocessing are not necessary for nations seeking to har-
ness nuclear energy for peaceful purposes.22

Little progress has been made in furthering President 
Bush’s proposed reform, in part due to a lack of U.S. follow-
up, and in part to wide resistance to the needed changes. 
There are concerns among developing nations that a supplier 
cartel would unduly restrict their access to nuclear technol-
ogy and a broader reluctance among non–nuclear weapon 
states to accept more stringent nonproliferation obligations 
when nuclear weapon states are seen as failing in their com-
mitments to disarmament.

For example, while the Bush proposal would stop nuclear 
production capabilities from being built in new states, his 
plan would not stop the continued production of weapon-
usable materials by states that already have such plants. This 
seems to perpetuate an unfair two-tier system. In addition to 
the existing divide of states that have nuclear weapons and 
states that do not, it seems to add a new distinction between 
states allowed to have fuel facilities and states that are not. 
Iranian officials have seized on this apparent discrimination 
with some success. They insist that they—and all states—have 
a right to this technology.

ElBaradei agrees with Bush’s assessment of the problem. 
“The wide dissemination of the most proliferation-sensi-
tive parts of the nuclear fuel cycle . . . could be the ‘Achilles’ 
heel’ of the nuclear non-proliferation regime,” he warned in 
March 2004. He disagrees with Bush, however, in how the 
problem could be solved: “It is important to tighten control 
over these operations, which could be done by bringing them 
under some form of multilateral control, in a limited number 
of regional centers.”
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ElBaradei offered a three part solution:

First, it is time to limit the processing of weapon-us-
able material (separated plutonium and high-enriched 
uranium) in civilian nuclear programmes, as well as the 
production of new material through reprocessing and en-
richment, by agreeing to restrict these operations exclu-
sively to facilities under multinational control. . . .

Second, nuclear-energy systems should be deployed 
that, by design, avoid the use of materials that may be ap-
plied directly to making nuclear weapons. . . . This is not 
a futuristic dream; much of the technology for prolifera-
tion-resistant nuclear-energy systems has already been 
developed or is actively being researched. . . .

Third, we should consider multinational approaches to 
the management and disposal of spent fuel and radioac-
tive waste.23

An expert panel on the nuclear fuel cycle reported back to 
the IAEA director-general in 2005, identifying possible mul-
tilateral approaches to fuel cycle reform and analyzing the 
benefits and difficulties of each arrangement.24 ElBaradei is 
committed to advancing this agenda but has yet to attract the 
support needed to implement any of these suggestions.

A first step to building the needed consensus could be a 
new international arrangement that would guarantee fuel cy-
cle services (supply and disposal of fuel) to states that do not 
possess domestic capabilities. Such a mechanism would have 
to provide a credible international guarantee of fresh reactor 
fuel and removal of spent fuel at prices that offer an economic 
incentive to the recipient state. Such an arrangement would 
reduce, if not eliminate, the economic or energy security justi-
fication for states to pursue their own fuel cycle facilities, and 
in so doing would test states’ commitment to a non-weapons 
path. States that turn down reliable and economically attrac-
tive alternatives to costly new production facilities would en-
gender suspicion of their intentions, inviting sanctions and 
other international pressures. The EU proposed such an ar-
rangement as part of the solution to the Iranian crisis. This 
could serve as the prototype for a new global deal.
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In January 2005, Russian President Vladmir Putin proposed 
the creation of a global infrastructure “to offer nuclear fuel cycle 
services, including [uranium] enrichment under the control 
of the IAEA” to all countries, provided that they observe the 
nonproliferation regime.25 “Its backbone element will include 
a network of centres providing services in nuclear fuel cycle, 
including uranium enrichment, and they will be controlled by 
the International Atomic Energy Agency and will operate on 
the basis of nondiscriminatory access,” Putin said.26

Promising non–nuclear weapon states access to nuclear 
technology was critical to forging the grand bargain that al-
lowed the Non-Proliferation Treaty to enter into force. To-
day, any efforts to restrict or deny access to that technology 
(especially when many in the West are calling nuclear power 
essential to solving the world’s energy shortages and reducing 
the greenhouse effect from carbon emissions) are resisted by 
states unwilling to cede any ground on their access to nuclear 
technology, particularly when they believe that other existing 
nonproliferation obligations, including those associated with 
disarmament, are going unimplemented. Meanwhile, states 
with nuclear fuel capabilities are reluctant to place them un-
der international control.

An innovative possibility for bridging the gap was ad-
vanced by John Deutch, Arnold Kanter, Ernest Moniz, and 
Daniel Poneman in a 2005 Survival article. They have pro-
posed perhaps the most developed commercial idea, what 
they call an “Assured Nuclear Fuel Services Initiative”:

Countries that do not currently possess uranium enrich-
ment or plutonium-reprocessing facilities would agree 
not to obtain any such facilities or related technologies 
and materials for an extended period of time. By the same 
logic, countries that do possess such facilities would agree 
not to provide them, or related equipment or technology, 
to countries that do not. In exchange, during this pe-
riod they would receive, on attractive terms, guaranteed 
cradle-to-grave fuel services—specifically, fresh nuclear 
fuel supply and spent fuel removal—under an agreement 
signed by all those governments in a position to provide 
such services. The IAEA would apply safeguards to any 
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fuel-cycle activities covered by the agreement in addition 
to its traditional safeguard duties on the reactors in the 
user states. Fuel-service transactions themselves, how-
ever, would be between commercial entities negotiating 
commercial contracts.27

The authors believe their proposal could work because it is 
based on economic incentives, not strictly political ones. They 
appeal to the nuclear power industry to realize that failure to 
reform the fuel cycle will lead inevitably to a country mak-
ing the leap from civilian nuclear power to military nuclear 
weapons—with devastating consequences for the industry:

The Assured Nuclear Fuel Services Initiative offers some-
thing for everyone. Nuclear supplier states would obtain 
revenues and increased confidence in avoiding a prolifera-
tion incident in a third country whose actions could put 
the large and potentially growing fleet of nuclear power 
stations in operation around the world at risk (a “prolifera-
tion Chernobyl”). User states would obtain cost-effective, 
guaranteed access to nuclear fuel and guaranteed relief 
from the burden of dealing with nuclear waste manage-
ment. And the world would gain an added measure of safe-
ty from the risk of weapons proliferation that the spread of 
inherently dangerous fuel-cycle facilities would bring.28

Only high-level attention to this difficult issue can forge 
the international agreement necessary to pick among these 
various options. The United States should be the natural 
leader of this effort, but this will require a departure from 
current priorities. It will mean placing reform of the fuel cy-
cle as a top national security priority, joining with the urgent 
task of securing weapon-usable fissile materials.

Solving Problem Number 3:  
Preventing New States

Most of the news, debate and discussion of nonproliferation 
problems have focused in recent years on the two or three states 
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suspected of developing new weapon programs. In part, this is 
because the overthrow of these governments, particularly in 
the Middle East, has overlapped with other political and secu-
rity agendas. The war in Iraq was only partially about eliminat-
ing Saddam Hussein’s weapons capability, though that was the 
major justification for the war. As former Deputy Secretary of 
Defense Paul Wolfowitz famously admitted, “For bureaucratic 
reasons we settled on one issue, weapons of mass destruction, 
because it was the one reason everyone could agree on.”29

The crises with Iran and North Korea are serious, but pro-
liferation problems cannot be solved one country at a time. 
As the Carnegie study notes:

Attempting to stem nuclear proliferation crisis by crisis—
from Iraq, to North Korea, to Iran, et cetera—ultimately 
invites defeat. As each deal is cut, it sets a new expectation 
for the next proliferator. Regime change by force in coun-
try after country is neither right nor realistic. The United 
States would bankrupt and isolate itself, all the while con-
vincing additional countries that nuclear weapons would 
be their only protection. A more systematic approach that 
prevents states within the NPT from acquiring the nuclear 
infrastructure needed to produce nuclear weapons is the 
only real sustainable option.30

While the specifics and politics vary from country to 
country, a comprehensive, multidimensional approach is 
needed for all the threats we face from new nations acquiring 
weapons. Iran, by far the most difficult of the cases, can serve 
as a model of how such an approach could work.

Think for a moment about what it will take to convince 
the current or future Iranian government to abandon plans 
to build between six and twenty nuclear power reactors and 
all the facilities needed to make and reprocess the fuel for 
these reactors. Plans to do so predate the Islamic Republic. 
The United States, in fact, provided Iran with its first research 
reactor in the late 960s (it is still operating at the University 
of Tehran) and encouraged Iran in its nuclear pursuits. In the 
970s this encouragement included agreement by senior of-
ficials such as Henry Kissinger, Donald Rumsfeld, Paul Wol-
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fowitz, and Richard Cheney that Iran could develop indig-
enous facilities for enriching uranium and for reprocessing 
the spent fuel from nuclear reactors. Then-ruler Shah Reza 
Pahlavi developed plans to build 22 nuclear power reactors 
with an electrical output of 23,000 megawatts. Iran’s current 
leaders say they are merely continuing these plans.

Whatever its true intentions, it will not be easy to con-
vince Iran that while it could proceed with construction of 
power reactors, the country must abandon construction of 
fuel-manufacturing facilities. It will likely require both the 
threat of sanctions and the promise of the economic benefits 
of cooperation.

This is the package of carrots and sticks that made up the 
negotiations between the European Union and Iran. Cali-
brating the right balance in this mix is difficult enough, but 
the package itself is probably not sufficient to seal a deal. In 
2005 and early 2006, the hard-line government of President 
Mahmoud Ahmadinejad further complicated the issue with 
its harsh rhetorical insistence on proceeding with the nuclear 
plans and pointed threats to Israel. While the rhetoric may 
eventually fade, at the core, Iran or any country’s reasons for 
wanting its own fuel cycle capabilities are similar to the rea-
sons some countries want nuclear weapons: security, prestige 
and domestic political pressures. All of these will have to be 
addressed in order to craft a permanent solution.

Part of the security equation can be addressed by the pros-
pect of a new relationship with the United States that ends 
regime change efforts. Iran would need some assurances that 
agreements on the nuclear program could end efforts by the 
United States and Israel to remove the current regime. The 
United States has told North Korea that it has no hostile inten-
tions toward the state and that an end to that country’s program 
would lead to the restoration of diplomatic relations. Similar 
assurances will be needed for Iran. But there is also a regional 
dimension. Ending the threat from an Iranian nuclear pro-
gram will require placing the Iranian decision in the context 
of the long-standing U.S. goal of a Middle East free of nuclear 
weapons. It will be impossible for a country as important as 
Iran to abstain permanently from acquiring the technologies 
for producing nuclear weapons—at least as a hedge—if other 
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countries in the region have them (the dynamic noted by the 
96 National Intelligence Estimate decades ago). Iran’s leaders 
will want some assurances that there is a process under way 
that can remove what they see as potential threats from their 
neighbors, including Israel. For domestic political reasons, they 
will want to present their nuclear abstinence as part of a move-
ment toward a shared and balanced regional commitment.

Many readers might throw up there hands at this point. 
“Israel, give up its nuclear weapons? Impossible!” But such 
nuclear-free zones have been created in other regions which, 
though not as intensely contested as the Middle East, still 
had to overcome substantial rivalries and which saw the 
abandonment of existing programs (in South America) and 
the dismantlement of actual weapons (in Africa and Cen-
tral Asia). Little diplomatic effort has been put behind the 
declared U.S. policy in recent years—certainly nothing on 
the scale of the effort Republican and Democrats needed to 
create the nuclear Non-Proliferation Treaty and its support 
mechanisms in the 960s and 970s.

Ridding the region of nuclear weapons will, of course, be 
difficult, but it is far better than the alternative of a Middle 
East with not one nuclear power (Israel) but two, three, or 
four nuclear weapon states—and with unresolved territo-
rial, religious, and political disputes. The latter is a recipe for 
nuclear war. The key issue is to get the process going, so that 
states in the region can have some viable alternative to the pes-
simistic view that the Middle East will never be nuclear free. 
A distinguished group of twenty nuclear experts representing 
a cross-section of national and political views recommended 
in 2005 that part of the solution to a “nuclear-ready Iran” was 
to encourage Israel to initiate a “Middle East nuclear restraint 
effort” that would begin by shutting down the Israeli produc-
tion reactor at Dimona. Israel, the group convened by the 
Nonproliferation Policy Education Center said, should then 
show that it was willing to take further steps, including dis-
mantling all its fissile-producing facilities and handing over 
control of its weapons-usable fissile material to the IAEA, as 
long as other states in the region did the same.31

In order for this plan or any similar plan to succeed, there 
will have to be a concurrent effort to change fundamentally 
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the way nuclear fuel is produced and reprocessed. Doing so 
would satisfy a nation’s security considerations that it does 
not have to build its own facilities in order to have a secure 
supply of fuel for its reactors. Some Iranians see the current 
negotiations as a new effort by the West to place them, once 
again, in a dependent relationship. This time the West would 
not control their oil, they say, but the energy of the future, 
nuclear fuel. Iran, indeed any nation, will not permanently 
acquiesce to a discriminatory regime that adds to the ex-
isting inequality—allowing some countries to have nuclear 
weapons while others cannot—by now allowing some coun-
tries to make nuclear fuel while others cannot.

As detailed in the previous section, reforming the current 
system will require overcoming billions of dollars worth of 
corporate and national investments and core national com-
mitments to the present methods of producing and dispos-
ing of nuclear fuel. Thorough reform, however, is the only 
sure way to prevent more and more nations from acquiring 
the technology that can bring them—legally—right up to the 
threshold of nuclear weapons capability.

The key is to begin moving in this direction. A first step 
could be crafting with Iran a compromise agreement that 
would allow some processing of uranium to take place inside 
Iran, for example converting uranium to the gas used in cen-
trifuges, but shipping the gas to Russia for enrichment and 
fabrication into fuel rods.32 The Iranian government could 
declare that it was using Iranian uranium to fuel Iranian re-
actors, but the world would have kept Iran from constructing 
the facilities that would bring it close to weapons capability. 
This interim step could hold for several years as a more per-
manent fuel supply regime was constructed.

Finally, these discussions must take place in a world where 
nuclear weapons are being devalued as measures of security, 
status, and technical achievement. Just as it is fruitless for 
parents to try to convince their children not to smoke while 
they are reveling in a two-pack-a-day habit, it will be impos-
sible for other nations to refrain permanently from acquir-
ing nuclear weapons while they remain the currency of great 
power status. As the Carnegie authors concluded, “The core 
bargain of the NPT, and of global nonproliferation politics, 
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can neither be ignored nor wished away. It underpins the in-
ternational security system and shapes the expectations of 
citizens and leaders around the world.”33

Breaking the nuclear habit will not be easy, but there 
are ways to minimize the unease some may feel as they 
are weaned away from dependence on these weapons. The 
United States and Russia account for over 95 percent of the 
world’s nuclear weapons. The two nations have such redun-
dant nuclear capability that it would not compromise any 
vital security interests to quickly reduce down to General 
Habiger’s recommended level of 600 total warheads each. 
Further reductions and the possibility of complete elimina-
tion could then be examined in detailed papers prepared by 
and for the nuclear weapon states. If accompanied by reaffir-
mation of the ban on nuclear testing, removal of all weapons 
from rapid-launch alert status, establishment of a firm norm 
against the first use of these weapons, and commitments to 
make the reductions in weapons irreversible and verifiable, 
the momentum and example generated could fundamentally 
alter the global dynamic.

Such an effort would hearken back to the early Truman 
proposals that coupled weapons elimination with strict, veri-
fied enforcement of nonproliferation. Dramatic reductions 
in nuclear forces could be joined, for example, with reforms 
making it more difficult for countries to withdraw from the 
NPT (by clarifying that no state may withdraw from the treaty 
and escape responsibility for prior violations of the treaty or 
retain access to controlled materials and equipment acquired 
for “peaceful” purposes).34 It would make it easier to obtain 
national commitments to stop the illegal transfer of nuclear 
technologies and reform the fuel cycle. The reduction in the 
number of weapons and the production of nuclear materials 
would also greatly decrease the risk of terrorists acquiring 
such materials.

Conclusion

Ultimately, reducing the risks from nuclear weapons in the 
twenty-first century cannot be just a military or nuclear ener-
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gy strategy. At the beginning of the nuclear age, it was already 
clear that unless we solved the underlying political conflicts 
that encourage some states to seek security in nuclear arms, 
we would never prevent nuclear competition. Oppenheimer 
said, “We must ask, of any proposals for the control of atomic 
energy, what part they can play in reducing the probability of 
war. Proposals which in no way advance the general problem 
of the avoidance of war, are not satisfactory proposals.”35

Thus, nuclear-weapon-specific efforts should be joined by 
focused initiatives to resolve conflicts in key regions. A quick 
look at the map should make clear that nuclear weapons have 
not spread around the world uniformly. It has not been like 
a drop of ink diffusing evenly in a glass of water. Vast areas 
of the world—entire continents—are nuclear-weapon free. 
There are no nuclear weapons in South America, Africa, 
Australia, or Southeast Asia. Rather, the states of prolifera-
tion concern are in an arc of crisis that flows from the Mid-
dle East through South Asia up to Northeast Asia. In other 
words, the concern is in regions where unresolved territorial, 
political, and religious disputes give rise to the desire to gain 
some strategic advantage by acquiring nuclear weapons.

Countries have given up nuclear weapons and programs 
in the past only when these disputes have been resolved. The 
pattern of the past should be the template for the future. 
Avoiding nuclear war in South Asia requires continuing the 
progress in normalizing relations between India and Paki-
stan, achieving a permanent resolution of the Kashmir issue, 
and assuring that China’s rise is, indeed, peaceful. Ridding 
the Middle East of nuclear weapons and new nuclear pro-
grams requires normalization of relations between Israel and 
other regional states and groups based on a just resolution to 
the Israeli-Palestinian conflict.

Ending all war may be a utopian dream, but we have made 
more progress in the past two decades than most people real-
ize. Since the end of the Cold War, and in large part because 
of the end of the surrogate struggles that competition engen-
dered, there has been a steady decline in regional conflicts. 
The 2005 Human Security Report, an independent study 
funded by five countries and published by Oxford Univer-
sity Press, recorded a 40 percent decline in deadly conflicts 
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from 992 to 2003.36 The report noted that there was an 80 
percent decline in both the deadliest conflicts—those with 
,000 or more battle deaths—and in the number of genocides 
and other mass slaughters of civilians. How did this happen? 
“In the late 980s, Washington and Moscow stopped fueling 
‘proxy wars’ in the developing world, and the United Nations 
was liberated to play the global security role its founders in-
tended,” Andrew Mack, the director of the project, conclud-
ed. “Freed from the paralyzing stasis of Cold War geopoli-
tics, the Security Council initiated an unprecedented, though 
sometimes inchoate, explosion of international activism de-
signed to stop ongoing wars and prevent new ones.”37

As this record of success becomes more widely recog-
nized, it may become possible to convince national leaders 
to devote more effort to resolving the conflicts in Korea, 
South Asia, and the Middle East. Resolution of some of these 
may come more quickly than most imagine. Others will take 
more time, but as history teaches us, it is the direction in 
which we are moving that informs national attitudes and 
shapes each state’s security decisions. The more arrows we 
can get pointed in the right direction, the easier it becomes 
to make progress on all fronts.

Former U.S. State Department official Robert Einhorn 
and former Defense Department official Kurt Campbell note 
that the wisdom of societies and states that have gone with-
out nuclear weapons is reinforced by “a world in which the 
goals of the NPT are being fulfilled—where existing nuclear 
arsenals are being reduced, parties are not pursuing clandes-
tine nuclear programs, nuclear testing has been stopped, the 
taboo against the use of nuclear weapons is being strength-
ened, and in general, the salience of nuclear weapons in in-
ternational affairs is diminishing.”38

There is every reason to believe that in the first half of 
this century the peoples and nations of the world will come 
to see nuclear weapons as the “historic accident” Mohamed 
ElBaradei says they are. It may become clearer that nations 
have no need for the vast destructive force contained in a 
few kilograms of enriched uranium and plutonium. These 
weapons still appeal to national pride but they are increas-
ingly unappealing to national budgets and military needs. It 
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took just sixty years to get to this point in the nuclear road. 
If enough national leaders decide to walk the path together, 
it should not take another sixty to get to a safer, better world. 
We may finally be able to correct the one mistake Einstein 
thought he made.
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Advisory Committee on Uranium Committee es-
tablished in October 939 to report to President Franklin 
Roosevelt on the status of uranium research and make rec-
ommendations on the role of the federal government. The 
committee recognized the explosive potential of nuclear 
chain reactions and recommended that research funding 
be increased.

anti-ballistic missile systems Weapons designed to 
intercept ballistic missiles, most commonly in midcourse 
or final reentry phases of their flight. Existing systems are 
all designed to hit the missile warhead, whether directly 
or with a spray of pellets, though research continues on 
possible laser weapons.

atomic bomb A bomb whose explosive power is generated 
from the fission of uranium or plutonium.

Atomic Energy Commission (AEC) Agency estab-
lished under the Atomic Energy Act of 946 to regulate 
and develop the U.S. atomic energy program.

ballistic missile A missile that is propelled upward with 
a rocket engine in an initial boost phase, after which the 
engine stops and gravity controls the remaining trajectory 
as it arcs back to earth.

Biological and Toxin Weapons Convention 
(BTWC) Entered into force in March 975, the BTWC bans 
the development, production, and stockpiling of any bio-
logical agent that has no peaceful use, as well as any weap-
ons or equipment designed to deliver such agents. As of 
June 2006, 55 of the 7 signatories have ratified the treaty.
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candu (Canadian deuterium-uranium reactor) A Cana-
dian-designed reactor that uses heavy water as a modera-
tor/coolant and natural uranium for fuel.

centrifuge A tall, narrow metallic casing with a fast-spin-
ning rotor on the inside. Centrifuges linked together in a 
cascade are used to enrich uranium. See also gas cen-
trifuge enrichment.

chain reaction The repetitive process in which neutrons 
released from an initial fission reaction go on to split other 
atoms, releasing more neutrons that then trigger more fis-
sion reactions and so on. Nuclear weapons have explosive 
releases of energy because the chain reaction is extremely 
rapid. Nuclear reactors, on the other hand, control the 
speed of the chain reaction in order to produce heat (in 
a power reactor) or large quantities of neutrons (in a re-
search or production reactor).

Chemical Weapons Convention (CWC) Bans the 
development, production, and use of chemical weapons 
and aims to destroy all chemical weapon stockpiles. The 
CWC entered into force in April 997. As of October 2006, 
there are 80 state parties to the convention.

Comprehensive Test-Ban Treaty (CTBT) A treaty 
banning all nuclear explosions. Opened for signature in 
September 996, the treaty will not enter into force un-
til all 44 states listed in Annex 2 of the treaty complete 
ratification. As of May 2006, 76 states have signed the 
treaty and 32 have ratified it. However, 0 of the 44 Annex 
2 states have not ratified the CTBT, including the United 
States.

Cooperative Threat Reduction (CTR) A U.S. De-
partment of Defense program started in 99 to dismantle, 
secure, or destroy nuclear weapons, their delivery systems, 
and chemical weapons stockpiles in Russia, Ukraine, Be-
larus, and Kazakhstan.

core The center of a nuclear weapon containing the highly 
enriched uranium or plutonium. Also, the core can refer 
to the central area of a nuclear reactor with the fuel ele-
ments.

critical mass The minimum mass of fissile material 
needed to sustain a chain reaction. The exact amount var-
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ies according to the physical and chemical properties of 
the material.

cruise missile A guided, unmanned device that uses aero-
dynamic lift to deliver a payload to a target. Cruise mis-
siles are self-propelled and can include some unmanned 
air vehicles (UAVs).

Cuban Missile crisis A confrontation between the 
United States and the Soviet Union in October 962. The 
United States discovered that the Soviets were building 
nuclear missile installations on Cuba. Tensions eased after 
thirteen days, when the Soviets agreed to dismantle the 
installations.

deterrence Nuclear deterrence is the notion that one 
state must build up a credible and reliable retaliatory nu-
clear force to deter an enemy state from any preemptive 
nuclear strike.

electromagnetic separation A technique to enrich 
uranium involving the movement of uranium ions through 
a strong magnetic field. The uranium-238 ions move in a 
slightly different curve from the uranium-235 ions, thus en-
abling the two ions to be separated.

enrichment Refers to uranium enrichment—a process of 
increasing the concentration of fissionable uranium-235 
isotopes in relation to nonfissionable uranium-238.

Fat Man The implosion-type nuclear weapon with a pluto-
nium core dropped on Nagasaki, Japan, on August 9, 945. 
The second nuclear weapon ever used in combat, Fat Man 
had an explosive yield of about 20 kilotons of TNT.

fission The splitting of a nucleus by a neutron. The fission 
of a nucleus releases several neutrons, heat, and radia-
tion.

fissile material A more restrictive subset of fission-
able material, fissile materials include atoms that can be 
split both by slow neutrons and fast neutrons (thus fissile 
materials can more easily and consistently sustain a chain 
reaction). Uranium-235 and plutonium-239 are both fis-
sile materials.

fissionable material Any material whose atoms can 
fission. Includes all fissile materials, but also materials that 
can be split by fast neutrons, such as uranium-238.
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fusion The merging of two lighter nuclei to form a single, 
heavier nucleus. Fusion of light elements releases an in-
credible amount of energy.

gas-centrifuge process A method of uranium enrich-
ment in which heavier isotopes are separated from lighter 
ones through centrifugal force.

gaseous diffusion A method of uranium enrichment 
that separates uranium-235 and uranium-238 by taking 
advantage of their slight differences in mass and thus their 
rates of diffusion through a porous barrier.

hair-trigger alert Alert level at which nuclear weap-
ons can be launched within fifteen minutes.

heavy water Refers to water molecules that have two 
heavy hydrogen atoms, known as deuterium (one proton 
and one neutron), in place of the two hydrogen atoms 
(just one proton). Heavy water is used in reactors to slow 
down neutrons without absorbing them, allowing for a 
controlled, sustained chain reaction.

heavy-water reactor A reactor that uses heavy water 
to slow down the neutrons and control the chain reaction. 
Also see CANDU.

highly enriched uranium (HEU) Uranium in which 
the percentage of uranium-235 nuclei is greater than 20 
percent. Weapons-grade uranium is enriched to greater 
than 90 percent. Natural uranium has only 0.7 percent 
uranium-235 nuclei. Highly enriched uranium is one of 
only two materials used for the cores of nuclear weapons, 
along with plutonium.

hydrogen bomb A nuclear weapon many times more 
powerful than the atomic bomb and which generates ex-
plosive energy from nuclear fusion.

International Atomic Energy Agency (IAEA)  
An institution created by the United Nations to further 
nuclear safety and security, science and technology, and 
safeguards and verification.

isotope Isotopes are forms of an element that have the 
same atomic number (number of protons) but have differ-
ent numbers of neutrons, giving each isotope a different 
atomic weight. Radioactive elements can have fissile and 
nonfissile isotopes.
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kilogram (kg) One kilogram is equivalent to 2.2 pounds.
kiloton (kt) A nuclear explosion of  kiloton is equal to 

an explosion of ,000 metric tons of TNT.
laser enrichment method A method of enriching 

uranium by which a laser is tuned to ionize uranium-235 
atoms (in this case giving them a positive charge) without 
affecting other atoms. These positively charged atoms are 
attracted to a negatively charged plate and separated. This 
process has yet to be applied commercially.

light water Normal water (two hydrogen atoms and one 
oxygen atom). See also heavy water.

light-water reactor A reactor that uses normal wa-
ter to control the reactor temperature and the speed of 
the chain reaction. Light-water reactors use low enriched 
uranium as fuel.

Limited Test Ban Treaty (LTBT) Entered into force 
in October 963, the LTBT banned any nuclear test explo-
sions in the atmosphere, in outer space, or underwater. 
The treaty has 08 signatories, 94 of which have ratified it. 
Only 23 have acceded to the treaty.

Little Boy The gun-type nuclear weapon using highly 
enriched uranium dropped on Hiroshima, Japan, on Au-
gust 6, 945. The first nuclear weapon ever used in combat, 
Little Boy had an explosive yield of about 3 kilotons of 
TNT.

low enriched uranium (LEU) Uranium in which the 
percentage of uranium-235 nuclei is less than 20 percent. 
Low enriched uranium is usually between 2 and 6 percent 
and is used as fuel in light-water reactors. Natural ura-
nium has only 0.7 percent uranium-235 nuclei.

Manhattan Project Top-secret U.S. project initiated in 
942 to build an atomic bomb. General Leslie Groves di-
rected the project, which had facilities in Chicago, Illinois; 
Hanford, Washington; Oak Ridge, Tennessee; and Los Al-
amos, New Mexico. J. Robert Oppenheimer directed re-
search at Los Alamos. The effort concluded with the first 
ever nuclear device, known as Trinity, which was tested in 
the New Mexico desert on July 6, 945.

megawatt (mw) A measure of power equal to  million watts. 
When describing a nuclear power plant:  million watts of 
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electricity (MWe); when describing a research or produc-
tion reactor:  million watts of thermal energy (MWt).

metric ton One metric ton is equal to ,000 kilograms—
equivalent to 2,200 pounds or . tons.

milling A process in which natural uranium ore is crushed 
into powder and then leached to concentrate the uranium 
oxide (U308) to around 80 percent. See also yellow-
cake.

Missile Technology Control Regime (MTCR) Es-
tablished in 987, the MTCR is a voluntary association of 
thirty-four countries that seeks to limit, through export 
controls, the proliferation of missiles, rocket systems, un-
manned air vehicles, and related technology.

Multiple Independently Targetable Reentry 
Vehicle (MIRV) Refers to land- or sea-based ballistic 
missiles carrying multiple warheads that, upon reentry, 
can independently maneuver and strike separate targets. 
For example, the U.S. MX missile carried ten warheads.

National Intelligence Estimate (NIE) An authori-
tative report, coordinated with all U.S. intelligence agen-
cies, on a specific national security issue, usually forecast-
ing future events and implications.

neutron An uncharged particle found in atomic nuclei. 
Neutrons have a slightly greater mass than protons do.

Non-Proliferation Treaty (NPT) Entered into force 
in 970, the NPT is intended to prevent the proliferation 
of nuclear weapons and weapons technology, promote 
peaceful nuclear energy cooperation, and move toward 
disarmament. As of March 2005, 88 states adhered to the 
treaty. North Korea withdrew from the treaty in January 
2003. India, Pakistan, and Israel are the only countries 
never to have signed the NPT.

nuclear energy The energy released by nuclear reac-
tions (fission or fusion) or by spontaneous radioactivity.

nuclear fuel Any material used to generate nuclear en-
ergy. Natural uranium and low enriched uranium are the 
most commonly used fuels. Some reactors use highly en-
riched uranium or plutonium.

nuclear fuel cycle A series of steps that processes ura-
nium ore into usable nuclear fuel. The back end of the fuel 
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cycle includes the disposition or recycling of spent nuclear 
material after its use in a reactor.

nuclear fuel-fabrication plant A facility where 
natural or enriched uranium is manufactured into fuel 
rods that are used in reactors.

nuclear reactor A facility where fissionable material 
is used to generate heat through a controlled chain reac-
tion. The heat is then used to generate electricity, usually 
by powering a turbine. Reactors produce plutonium as a 
by-product and thus can be used to as a source for fissile 
material for nuclear weapons.

Nuclear Suppliers Group (NSG) Created in 974 after 
India’s peaceful nuclear test, the NSG is a group of forty-
five nuclear supplier states that aims to control the spread 
of nuclear and nuclear-related (dual-use items) technol-
ogy through strong national export control laws.

nuclear weapons Weapons whose explosive energy 
comes from a nuclear reaction, including both atomic (fis-
sion) bombs and hydrogen (fusion) bombs.

plutonium–239 A fissile isotope of plutonium manufac-
tured in nuclear reactors as uranium-238 is bombarded 
with neutrons and undergoes radioactive decay. Plutoni-
um-239 is one of only two materials used for the cores of 
nuclear weapons, along with highly enriched uranium.

Potsdam Conference Meeting between U.S., British, 
and Soviet leaders from July 7 to August 2, 945, on vari-
ous subjects including postwar plans for Europe. Also, the 
leaders of the United States, United Kingdom, and China 
issued the Potsdam Declaration, calling for the uncondi-
tional surrender of Japan.

power reactor A nuclear reactor built to produce elec-
tricity. Other reactors are used for research purposes or 
for producing plutonium.

proton A positively charged particle found in atomic nu-
clei. Protons have slightly less mass than neutrons do.

radioactivity The spontaneous emission of energy from 
an unstable atomic nucleus.

reprocessing The process through which the uranium 
and plutonium in spent reactor fuel are chemically sepa-
rated from unwanted by-products.
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research reactor A nuclear reactor designed to pro-
vide neutrons for experiments and material testing. Re-
search reactors can also be used for the production of 
medical isotopes.

strategic In the context of this book, strategic refers to 
deployed, long-range nuclear capable missiles and aircraft 
that act as nuclear deterrence against one’s enemy.

Strategic Arms Limitation Treaty I and II (SALT) 
SALT I (972) was an agreement between the United States 
and the Soviet Union to freeze the number of strategic bal-
listic missiles at the 972 levels. SALT II (979) placed ceil-
ings on strategic nuclear delivery vehicles and on MIRVed 
ballistic missiles (see also Multiple Independently 
Targetable Reentry Vehicle).

Strategic Offensive Reductions Treaty (SORT) 
A 2002 agreement, also known as the Moscow Treaty, be-
tween the United States and Russia in which each country 
pledged that by 202 the aggregate number of their nucle-
ar warheads will be between 700 and 2200.

tactical In the context of this book, tactical refers to 
shorter-range (nonstrategic) nuclear-capable missiles and 
aircraft.

thermonuclear bomb See hydrogen bomb.
tritium A hydrogen isotope with one proton and two neu-

trons. Tritium can be used in fission weapons to produce 
extra neutrons that add to the chain reaction. In this way, 
either less fissile material is required or the yield of the 
weapon is boosted as much as five times.

United Nations Resolution 540 An April 2004 
resolution adopted by the U.N. Security Council that re-
quires states to create and enforce strong export controls, 
to criminalize proliferation of weapons of mass destruc-
tion (WMD), and to secure any WMD-related materials 
in their territories.

United Nations Monitoring, Verification, and 
Inspection Commission (UNMOVIC) Created 
in 999 by the U.N. Security Council, UNMOVIC was 
charged with verifying Iraq’s obligation to give up all 
chemical, biological, and nuclear programs as well as mis-
siles with ranges greater than 50 kilometers.
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uranium A naturally occurring radioactive element. There 
are two common natural isotopes: uranium-235 (0.7 per-
cent of natural uranium) and uranium-238 (99.3 percent 
of natural uranium).

uranium–235 The only fissionable isotope found in na-
ture. Uranium-235 only makes up 0.7 percent of natural 
uranium. Light-water reactors use uranium that has about 
3 percent uranium-235. Weapons-grade highly enriched 
uranium usually has 90 percent or more.

uranium–238 A fertile isotope, meaning that it does not 
easily fission, but can be converted into fissile material 
through neutron absorption. Nearly all (99.3 percent) of 
natural uranium is composed of this isotope.

uranium oxide (u3o8) The most common oxide found 
in natural uranium ore. Uranium oxide is extracted from 
the crushed ore. Yellowcake is about 80 percent uranium 
oxide. See also yellowcake.

uranium hexafluoride (uf6) Highly toxic gas that is 
the intermediate stage between yellowcake and enriched 
uranium. UF6 is the feedstock for all uranium enrichment 
processes.

weapons-grade Fissile material ideal for nuclear weap-
ons. This includes uranium enriched to at least 90 percent 
uranium-235 and plutonium that is approximately 93 per-
cent plutonium-239.

yellowcake A powdery concentrate of about 80 percent 
uranium oxide (U3O8) that is produced when uranium 
ore is crushed and leached. Yellowcake is converted to 
uranium hexafluoride gas (UF6) in the process of creating 
enriched uranium.

yield The energy released in a nuclear explosion, expressed 
in equivalent metric tons of TNT. For example, a nuclear 
yield of 3 kilotons is equivalent to 3,000 tons of TNT.
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