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Thank you very much ... for 
coming this morning. I'm particu
larly please<;i to be able to talk 
about this important topic before 
this audience because I know many 
of you have thought about this. It's 
something that's going to take all 
our best efforts. 

The national security require
ments of the United States have 
undergone fundamental change in 
just a few short years. We won the 
Cold War. The Soviet threat that 
dominated our strategy, doctrine, 
weapons acquisition and force 
structure for so long is gone. With it 
has gone the threat of global war. 
But history did not end with that 
victory and neither did threats to the 
United States, its people and its 
interests. 

As part of the Bottom-up Review 
we began to think seriously about 
what threats we really face in this 
new era. We came up with four 
chief threats to the United States. 

First, a new danger posed by the 
increased threat of proliferation of. 
nuclear weapons and other weap
ons of mass destruction. 

Second, regional dangers posed 
by the threat of aggression by 
powers such as Saddam Hussein's 
Iraq. 

Third, the danger that democratic 
and market reforms will fail in the 
former Soviet Union, Eastern Europe 
and elsewhere. And finally, we 
recognize an economic danger to 
our national security. In the short 
run, our security is protected by a 
strong military; but in the long run, 
it will be protected by a strong 
economy. 

Of these dangers, the one that 
most urgently and directly threatens 
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America at home and American 
interests abroad is the new nuclear 
danger. 

The old nuclear danger we faced 
was thousands of warheads in the 
Soviet Union. The new nuclear 
danger we face is perhaps a 
handful of nuclear devices in the 
hands of rogue states or even 
terrorist groups. The engine of this 
new danger is proliferation. 

Cold War Nuclear Danger 
Let us recall briefly how we dealt 

with the old nuclear danger- the 
nuclear danger of the Cold War 
era. We had three approaches: 
deterrence, arms control and a 
nonproliferation policy based on 
prevention. They worked. 

Our policy of deterrence was 
aimed primarily at the Soviet 
Union. Our aim was to guarantee 
by the structure and disposition of 
our own nuclear forces that a 
nuclear attack on the United States 
or its allies would bring no profit 
and thus deter it. 

We sought to stabilize these 
arsenals through arms control and 
eventually to. shrink them through 
arms reduction. Our nonpro
liferation policy was aimed at 
preventing the spread of nuclear 
weapons by persuading most 
nations not to go nuclear and 
denying the materials and know
how to make bombs to those who 
pursued them. And, in fact, these 
weapons did not spread as quickly 
as many suggested. 

But that was then and this is 
now. And now we face the poten
tial of a greatly increased prolifera
tion problem. This increase is the 
product of two new developments. 

The first arises from the breakup of 
the former Soviet Union. The 
second concerns the nature of 
technology diffusion in this new 
era. Each of these developments 
profoundly changes the nature of 
the proliferation problem. 

Let's look at the former Soviet 
Union. The continued existence of 
the former Soviet Union's arsenal 
amidst revolutionary change gives 
rise to four potential proliferation 
problems. 

First, and most obvious, is that 
nuclear weapons are now deployed 

· on the territo·ry of four states. 
Before, there was one. The safe and 
secure transport and dismantlement 
of these weapons is one of the U.S. 
government's highest priorities. 

Second, we have the potential 
for what I call "loose nukes." In a 
time of profound transition in the 
former Soviet Union, it is possible 
that nuclear weapons, or the 
material or technology to make 
them, could find their way to a 
nuclear black market. 

Third, nuclear and other weap
ons expertise for hire could go to 
would-be proliferators. 

Fourth, whatever restraint the 
former Soviet Union exercised over 
its client states with nuclear ambi
tions, such as North Korea, is much 
diminished. Regional power 
balances have been disrupted and 
old .ethnic conflicts have re
emerged. 

The other new .development that 
exacerbates today's prqliferation 
problem is a.byproduct of: growth in 
world trade a·rid'the rising tide of 
technology everywhere. 

The world economy today is 
characterized by an ever-increasing 
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Weapons of mass destruction may 

directly threaten our forces in the field 

and, in a more subtle way, threaten the 

effective use of those forces. 

volume of trade leading to ever 
greater diffusion of technology. 
Simply put, this will make it harder 
and harder to detect illicit diver
sions of materials and technology 
useful for weapons development. 

Moreover, many potential 
aggressors no longer have to import 
all the sophisticated technology 
they need. They are ~~growing" it at 
home. The growth of indigenous 
technology can completely change 
the nonproliferation equation. 

Potential proliferators are 
sometimes said to be 11 Several 
decades behind the West." This is 
not much comfort. If a would-be 
nuclear nation is four decades 
behind in 1993, then it is at the 
same technological level as the 
United States was in 1953. By 
1953, the United States had fission 
weapons. We were building 
intercontinental range bombers and 
were developing intercontinental 
missiles. 

Realize, too, that most of the 
thermonuclear weapons in the 
United States arsenal today were 
designed in the 1960s using 
computers that were then known as 
"supercomputers." These same 
supercomputers are no more 
powerful than today's laptop 
personal computers that you can 
pick up at the store or order 
through the catalog. 

These new developments tell us 
a couple of very important things. 
The first, of course, is that we face a 
bigger proliferation danger than 
we've ever faced before. But 
second, and most important, is that 
a policy of prevention through 
denial won't be enough to cope 
with the potential of tomorrow's 
pro I iferators. 

In concrete terms, here is where 
we stand today. More than a score 
of countries - many of them 
hostile to the United States, our 
friends and our allies- have now 
or are developing nuclear, biologi
cal and/or chemical weapons-

and the means to deliver them. 
More than 1 2 countries have 
operational ballistic missiles and 
others have programs to develop 
them. 

Weapons of mass destruction 
may directly threaten our forces in 
the field and, in a more subtle way, 
threaten the effective use of those 
forces. In some ways, in fact, the 
role of nuclear weapons in the U.S. 
scheme of things has completely 
changed. 

Nuclear Equalizer 
During the Cold War, our 

principal adversary had conven
tional forces in Europe that were 
numerically superior. For us, 
nuclear weapons were the equal
izer. The threat to use them was 
present and was used to compen
sate for our smaller numbers of 
conventional forces. 

Today nuclear weapons can still 
be the equalizer against superior 
conventional forces. But today it is 
the United States that has un
matched conventional military 
power, and it is our potential 
adversaries who may attain nuclear 
weapons. We're the ones who 
could wind up being the equalizee. 

And it's not just nuclear weap
ons. All the potential-threat nations 
are at least capable of producing 
biological and chemical agents. 
They might not have usable weap
ons yet, and they might not use 
them if they do. But our command
ers will have to assume that U.S. 
forces are threatened. 

So the threat is real, and it is 
upon us today. President [Bill] 
Clinton directed the world's atten
tion to it in his speech to the United 
Nations General Assembly in 
September. He said, "One of our 
most urgent priorities must be 
attacking the proliferation of 
weapons of mass destruction 
whether they are nuclear, chemical 
or biological, and the ballistic 

1 missiles that can rain them down on 
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populations hundreds of miles 
away .... lf we do not stem the 
proliferation of the world's deadliest 
weapons, no democracy can feel 
secure." 

To respond to the president, we 
have created the Defense 
Counterproliferation Initiative. With 
this initiative, we are making the 
essential change demanded by this 
increased threat. We are adding the 
task of protection to the task of 
.prevention. 

In past administrations, the 
emphasis was on prevention. The 
pol icy of nonproliferation com
bined global diplomacy and 
regional security efforts with the 
denial of material and know-how to 
would-be proliferators. Prevention 
remains our pre-eminent goal. In 
North Korea, for example, our goals 
are still a nonnuclear peninsula and 
a strong nonproliferation regime. 

The Defense Counterpro
liferation Initiative in no way means 
we will lesson our nonproliferation 
efforts. In fact, DoD's work will 
strengthen prevention. 

What the Defense Counter
proliferation Initiative recognizes, 
however, is that proliferation may 
still occur. Thus, we are adding 
protection as a major policy goal. 

. .. At the heart of the Defense 
Co.unterproliferation Initiative, 
therefore, is a drive to develop new 
military capabilities to deal with 
this new threat. It has five elements: 
One, creation of the new mission 
by the president; two, changing 
what we buy to meet the threat; 
three, planning to fight wars 
differently; four, changing how we 
collect intelligence and what 
intelligence we collect; and finally, 
five, doing all these things with our 
allies. 

Let's look at each in turn. 
First point: new mission. Presi

dent Clinton not only recognized 
the danger of the new threat, he 
gave us this new mission to cope 
with it. We have issued defense 
planning guidance to the services to 
make sure everyone understands 
what the president wants. 

I have organized my own staff to 
reflect the importance of the new 
mission with the new position of 
assistant secretary of defense for 
nuclear security and 
counterproliferation. 

Second point: what we buy. We 
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have a new joint office to 
'""•~rc.:aA all DoD biological defense 
"•,•nr~·""C!· This is the first time the 
,,.n.:~rtrn,~nt has organized its 

lective expertise to deal with the 
tough biological defense problems 
we face. 

Fourth point: intelligence. After 
the war with Iraq, we discovered 
that Saddam Hussein had a much 
more extensive nuclear weapons 
program going than we knew. 
Moreover, we learned during the 
war that we had failed to destroy 
his biological and chemical warfare 
efforts. We do not want to be 
caught like that again, so we are 
working to improve our 
counterproliferation intelligence. 

As a first step, we are pursuing 

We are paying special attention to the 
dangerous potential problem of weapons 
and nuclear material proliferating from 

the Soviet Union. 

an arrangement with the director of 
central intelligence to establish a 
new deputy director for military 
support in the intelligence 
community's nonproliferation 
center. And we're tripling the 
number of Defense Department 
experts assigned to the center. 
We're looking for intelligence that 
is useful militarily, not only diplo
matically. 

Fifth point: international coop
eration. Our allies and security 
partners around the world have as 
much to be concerned about as we 
do. We have tabled an initiative 
with NATO to increase alliance 
efforts against proliferation of 
weapons of mass destruction. 

We are also cooperating actively 
with the Japanese on deployment of 
theater missile defense systems 
there, and possibly on developing 
such systems together. 

We are paying special attention 
to the dangerous potential problem 
of weapons and nuclear material 
proliferating from the Soviet Union. 

Improving Security 
Under the Nunn-Lugar program, 

we are helping Russia, Belarus, 
Ukraine and Kazakhstan with the 
safe and secure dismantling of their 
nuclear weapons. And we're 
helping them improve the security 
of fissile material in both weapons 
and civilian nuclear facilities by 
helping them set up material 
control and accounting systems. 

We are even including Russia in 
our attempt to reshape export 
controls on sensitive technology. 
The control system used to be 
aimed at the Eastern Bloc. Now we 
are incorporating former Eastern 
Bloc countries in our efforts to 
impede would-be proliferators. 

The Defense Department can 
play a constructive role in balanc
ing economics and security here. In 
this effort, we have been guided by 
the excellent work conducted bv 
the National Academy of Sciences. 
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To sum up, we've undertaken a 
new mission. For many years we 
planned to counter the weapons of 
mass destruction of the former 
Soviet Union. Now, we've recog
nized a new problem and we're 
acting to meet it with 
counterprol iferation. 

At the same time, our initiative 
complements nonproliferation in 
three important ways: It promotes 
consensus on the gravity of the 
threat, helping to maintain the 
international nonproliferation effo~. 
It reduces the military utility of 
weapons of mass destruction, while 
nonproliferation keeps up the price, 
making them less attractive to the 
proliferator. And it reduces the 
vulnerability of the neighbors of 
those holding these weapons, 
further reducing the motive to 
acquire them in self-defense. 

We are in a new era. We have 
released our Bottom-up Review that 
provided a blueprint for our con
ventional forces for the years 
ahead. Our Defense 
Counterproliferation Initiative will 
allow us to deal with the number 
one threat identified in the BUR, 
and it will help provide the real 
strength America needs to meet the 
dangers we face. 

The public expects nothing less 
from its Department of Defense 
than the right responses to the new 
world. 

Thank you. 

Published tor internal information use by the 
American Forces Information Service, a field 
activity of the Office of the Assistant to the 
Secretary of Defense for Public Affairs, Washington, 
D.C. This material is in the public domain and may 
be reprinted without permission. 
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Foreword 

"7"his ts an extract from OT A's studv on the eifects of nuciear war. 
7"he assessment was conducted tn response co a reauest from the Senate 
Commtttee on Foretgn Relatrons to exam me the effects ot a nuclear war 
on the populatrons and economres of the United States and the Soviet 
r_·n,on. It rs rntended. in the terms of the Commrttee·s re""'Jest. to "put 
· . ..-nat nave been abstract measures or strategtc power tnro more com· 
;Jrenensrble terms." 

The studv examined a wide range of effects that nuclear war would 
r-.ave on crvlitans: direct effects from olast and rad&atron; and indirect 
errects rrom economrc. sociaL and political disruptiOn. PartiCular atten· 
:1on was paid to the wavs in which the impact of a nuclear war would 
extend over ttme. Two of the study's prtncipai findings are that condi· 
~rons would contmue to get worse ror some t1me after a nuclear war 
ended. and that the effects or nuclear war that cannot be calculated in 
advance are at least as rmportant as tnose which analysts attempt to 
.:uanttrv. 

"7"L,is summarv or the ruil reoort contarns three sectrons: a scate
....... enr cr ::1e onnc1oai r1namgs. a sectton entitled ··.Approach· -.vhrch 
summanzes the analvses or the bodv of the full report. and a sectron 
wh1ch drscusses the ma1or ''L'ncertarnttes ... The full report also con
:atns. as an appendix. a fictronal account entitled "Charlottesville." 
wntch was our effort to approach a question which is bevond the capa
bdttJes or scJentrTIC analysrs: the effects of a nuclear war on the sur· 
·:1vors 

This assessment was carrred out under the direction or Dr. Peter 
Sharrman wtth the gutdance of OT A's Assrstant Director Lionel S. Johns. 
OTA IS graterui ror the aSSIStance of ItS Nuclear War Effects Advisorv 
Panel. charred bv Dr. Dav•d Saxon. President ot the University of Cali
·ornta and for ~he assistance of the Congressrona! Research Servtce. the 
:Je:Jar~men: or Defense. the .. ~rms Control and Disarmament Agencv . 
.:.iia :;Je Cem.rat lnteiltgence .A.gencv. It should be understood. however. 
:~at OT.-\ assumes iull responsJi::>liitv for thts reoort and :hat rt does not 
~ecessarti\· re:Jresent the vrews oi anv or :hese agenctes or oi rndividual 
."71emoers or me .~dvrsory Panel. 

Coo1es or ::1e rull report canoe ourchased from the Supenntendent 
or Documents. L.: .S. Government Printtng Office. Washmgton. D.C. 
:'J-W2. C?O StOCK #052-003..()0668-5: 54.75. 
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The Effects of Nuclear War 

At the request of the Senate Committee on Foreign Rela· 
tions, the Office of Techno.ogy Assessment has undertaken to 
describe the effects of a nuclear war on the civilian populations, 
economies, and societies of the United States and the Soviet 
Union. 

Nuclear war is not a comfortable subject. Throughout all the 
variations, possibilities, and uncertainties that this study de
scribes, one theme is constant-a nudear war wou'd be a catas
trophe. A militarily plausible nudear attack, even o~~limited," 
cou~d be expected to kill people and to inflid economic dam· 
age on a scaie unprecedented in American experience: a large
scaie nuclear exchange would be a cajamity unprecedented in 
human historv. The mind recoils from the eriort to foresee the 
detaiJs oi such a calamity, and from the carerul explanation oi 
the unavoidable uncertainties as to whether peopie wouid die 
from blast damage, from taUout radiation, or from starvation 
during the iollowing winter. But the fad remains that nuclear 
war is possible, and the possibility of nuclear war has formed 
part of the ioundation ot intemationaj politics, .and ot U.S. poj
icy, ever since nuclear weapons were used in 1945. 

The premise of this study is that those who deal with the 
large issues of world politics should understand what is known, 
and perhaps more importantly what is not known, about the 
likelv consequences if efforts to deter and avoid nudear war 
should faiJ. Those who deal with policy issues regarding nucJear 
weapons shouJd know what such weapons can do, and the ex· 
tent ot the uncertainties about what such weapons might do. 

SECTJON 1.-FJNDINGS 

1. The effects of a nuclear war that cannot be calculated are at 
least as important as those for which caJculations are attempted. 
'-'ore'J\"E~r. even these limited calculations are subject to verv 
. c.rge uncertarntres. 

Conservatrve military planners tend to base their caicula
::ons on factors that can be erther controlled or predicted. and to 
~aKe pessrmrst1c assumptions where control or prediction are im-
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:::-uc:1on that make it much more difficult to predict than blast 
damage. While it is proper for a military plan to provide tor the 
destruction of key targets by the surest means even in untavor· 
able c~rcumstances. the nonmilitary observer shouid remember 
:hat actuaJ damage is likely to be greater than that reflected in 
~he mrlitarv caJcuJations. This is particuJarly true for indirect ef· 
rects such as deaths resulting from injuries and the unavailability 
or medical care. or for economic damage resulting from disrup
~Jon and disorganization rather than from direct destruction. 

For more than a decade, the declared policy of the United 
States has given promrnence to a concept of "assured destruc· 
tion:·· the capabilities of U.S. nuclear weapons have been de
scrrbed in terms of the level of damage they can surely inflict 
even in the most unfavorable circumstances. It should be under· 
stood that in the event of an actuaJ nuclear war. the destruction 
resulting from ar:t. aU-out nuclear attack would probabJv be far 
greater. In addition to the tens or m II I ions or deaths during the 
davs and weeks after the attack. there wouJd orobablv be further 
:~::iJons (perhaps iurther tens or millions/ of deaths in the ensuing 
months or vears. In addition to the enormous economrc destruc
t ion caused by the actual nuclear expiosions. there would be 
some years during which the residual economy wouJd decline fur
ther. as stocks were consumed and machines wore out faster than 
recovered production could replace them. Nobody knows how to 
estrmate the likelihood that industrial civili·zation might collapse 
1n the areas attacked; additionaUy, the possibility of significant 
long-term ecoiogical damage cannot be exduded. 

2. The impact of even a 11Small" or ~limited" nuclear attack 
wouid be enormous. Altho.ugh predictions of the effects of such 
an attack are subject to the same uncertainties as predictions of 
:~e eriects of an all-out attack. the possibilities can be bounded. 
OT A examrned the impact of a smaii attack on economic targets 
an arrack on oil refineries limited to 10 missiles}. and found that 

·.vn1ie economrc recovery would be possible. the economrc dam
age and socral dislocation could be immense. A review of calcu· 
lat1ons of the effects on civilian populations and economies of 
ma,or counterforce attacks found that while the consequences 
mrght be endurable (since they would be on a scale with wars and 
eprdemics that nations have endured in the past), the number of 
deaths mrght be as high as 20 million. Moreover, the uncertainties 
are such that no government couJd predict with any confidence 
what the results of a limited attack or counterattack would be 
even ri there was no further escalation. 
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:;om ~ne enormous osvcnoio;pcai shock or havmg discovered the 
extent or rts vulnerabilitY. 

i. From an economic point of view, and possibly from a politiaJ 
and sociaj viewpoint as weU. conditions after an attack wouid get 
worse before they started to get better. For a period of time. peo
::>ie could Jive orf supplies (and. in a sense. oft habits) left over 
rrom berore the war. But shortages and uncertainties would get 
worse. The surv1vors would find themselves in a race to achieve 
vtabJlitv li.e .. production at least equaling consumption plus de
prectatron) before stocks ran out completely. A failure to achieve 
v1abliltV. or even a slow recovery, would result in many addition
al deaths. and much additional economic. political. and social 
deterroratton. This postwar damage could be as devastating as 
the damage from the actuai nudear explosion. 

SECTION 2.-APPROACH 

-;,e scope or thrs studv is both broader and narrower than 
:nat or most other studtes on th&s suo teet. It 1s broader m three 

. respects: 

1. it examtnes a full range of possible nuclear attacks. with 
attacking forces ranging in extent from a single weapon to 

. :he bulk of a superpower's arsenal; 
7 1t deals exolicttlv w1th both Soviet attacks on the United 

States and U.S. attacks on the Soviet Union; and 
3. it addresses the multiple effects of nuclear war. indirect as 

well as direct. long term as well as short term. and social 
and economic as wel.f as physical. 

-:--:,cse eifec:s that cannot be satisfactoriiv calculated or esti-
7.atea are aescnbed ouai1tattveiv. But this report's scooe is nar
.-o ... -..·er :han most derense analvses because rt avotds anv consid
-:?ratton or mlirtarv effects: although it hypothesizes (among other 
: h 1ngsJ mtssde attacks agarnst m tl itary targets. only the .. collater
c:l·· carnage such attaci<s would inflict on the civilian soc1etv are 
examrned. 

The aoproach used was to look at a series of attack "cases." 
and to descrrbe the various effects and overall impact each of 
~hem mrght produce. Bv analvzing the rmpact of the same attack 
case ior both a U.S. attack on the Soviet Union and a Sovret at
:ack on the Un1ted States. the report exammes the significance or 
:he different kinds of vulnerabilities of the two countries. and of-
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PlfOro cr.t~tt: u.s. A1r Fore. 

A pan ot Hiroshima after atomic btast 

Case 2: in order to examine the effects of a smaU attack on 
urban/industrial targets. the study examines a hypothetical attack 
l1mrted to 10 SNDVs (strategic nucJear delivery vehicles. the term 
used in SALT to designate one missile or one bomber) on the 
other superpower's oiJ refineries. In "planning" this attack. which 
!S not analogous to anv described in recent U.S. literature, it was 
hvpothesized that the political leadership instructed the military 
:o 1nilict maxrmum damage on energy productton using onlv 10 
~.'\JOVs wnhout regard to the extent of civilian casualties or other 
damage. It was assumed that the Soviets wouJd attack such tar
~ets wnh 55-18 mrssiJes (each carrying 10 muitipJe independentlY 
:argetable reentrv vehicles. or MIRVs}, and that the United States 
would use i ,\.11RVed Poseidon missiles and 3 ;\111RVed Minute
man Ill missiles. 

The calculations showed that the Soviet attack would de
stroy 64 percent of U.S. oil refining capacity, while the U.S. at
:ack would destroy 73 percent of Soviet refining capacitY. Calcu
lations were also made of "prompt fatalities,'' including those 
killed by blast and fallout, assuming no special civiJ defense 
measures; thev showed about 5 million U.S. deaths and about 1 
million Soviet deaths. The resuJts were different for the two coun-
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L n1ted States would attack most of the targets with Pose1don mis
s des wh1ch have small warheads. while the Soviets would use 
SS-18 intercontinental ballistic missiles (ICBMs) which carry 
much larger warheads. and large warheads cause more damage 
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1i the construction is aU houses. and about 800.000 if it 1s ali 
apartment buddings. Perfect accuracy was assumed for missiles 
:nat are 1n fact somewhat inaccurate-some inaccuracy might re- · 
auce the extent oi damage to the rerineries. but it might well in
crease the number of deaths. 

Case 3: In order to examine the effects on civilian popula
: !Ons and economaes of counteriorce attacks. the study examaned 
attacks on ICBM silos and attacks on silos. bomber bases, and 
mtssde submarine bases. Such attacks have received fairly exten-
51ve studv 1n the executive branch in recent years. so OT A sur· 
veved a number or these studies in order to determine the range 
or passable answers, and the varaations in assumptions that pro
duce such a range. An undassified summarv of this survey ap
oears as appendix D or the fu!J report. (The complete survey, clas
s 1 i ted secret. ts avadabfe separatelv.) 

-\ counterrorce attack would oroduce relativelv little direct 
::.:.st camage to crvtiians and to economic assets: the mam dam-
3ge would come from radioactrve raliout. The uncertainties in 
:~e eriects or fallout are enormous. depending primarily on the 
weather and on the extent of fallout sheltering which the popula
:ron makes use of. The calculations made by various agencies of 
the e'ecutive branch showed a range in "prompt fatalities" 
::almost ent1relv deaths from fallout within the- first 30 days) from 
less than 1 to J 1 percent oi the U.S. popuiation and from less than 
i to 5 percent of the Soviet population. This shows just how great 
a vanatton can be introduced by modifying assumptions regard
Ing populatton distrtbutio.n and shelter. 

\Vhat can be concluded from this? First. if the attack in
. OI\ es surface oursts of manv verv large weaoons. if weather con
::::ons are unfavorable. and if no fallout shelters are created 

· ::evonc those that presently exist. U.S. deaths could reach 20 mil
liOn and Sovret deaths more than 10 million. (The difference is a 
~esult or geographv: many Soviet strategic forces are so located 
that fallout from attacking them wouid drift mainly into sparsely 
oopu Ia ted areas or into China.) Second. effective fallout shelter-
! ng (which rs not necessarily the same thing as a program- this 
assumes peoole are actuallv sheltered and actuaJJy remain there) 
couid save manv lives under favorable conditions, but even in the 
:;est 1magtnable case more than a million would die in either the 
Lntted States or the U.S.S.R. from a counterforce attack. Third. 
:he ··1 im1ted nature'' of counterforce attacks may not be as sig
nrricant as the enormous uncertainty regarding their results. 

17 



I 

I 
r. 

f 
!: 
!; 

caJcuiate the further millions who might eventually die of latent 
radiatton effects are shown in chapter V of the full report. 

\Vhat is clear is that from the day the survivors emerged 
from their fallout shelters. a kind of race for survival would begin. 
One stde or the race would be the restoration of production: pro
duction of food. or energy, ot clothing, of the· means to repair 
damaged machinery, of goods that might be used for trade with 
countnes that had not fought in the war. and even of military 
weapons and supplies. The other side of the race would be con
sumption of goods that had survived the attack. and the wearing
out or surviving machanes. If production rises to the rate of con
sumption before stocks are exhausted. then viability has been 
ach1eved and economic recovery has begun. If not, then each 
postwar year would see a lower level of economic activity than 
:he year berore. and the future of civli izatJOn rtself in the nations 
attacked would be in doubt. This report cannot predict whether 
:.11s race ror econom1c vtabiiitv wouid be won. The answer would 
I ie rn the effectiveness or postwar soc1ai and economic organiza
~~on as much as tn the amount of ac~ual physical damage. There 
1s a controversv in the literature on the subject as to whether a 
,;Jostattack economv would be based on centralized planning (in 
wh1ch case how would the necessary data and planning time be 
obtained?). or to individual initiative and decentralized decision
making (in which case who would feed the rerugees, and what 
would serve for money and credjt?). 

An obviousiv critical q~estion is the impact that a nuclear 
attack would have on the lives ot those who survive it. The case 
descrt:>trons in ~he full report discuss the POSSibilities of eco
'!OmtC JOittrcai. SOCial. and OSVChoJogiCaJ disruptiOn or collaose. 
However. the recrtal oi poss•biJit1es and uncertainties mav rarl to 
convev the overail situat1on or the surv1vors. especiallv the sur
vivors or a large attack that mcluded urban-rndustrral targets. In 
an effort to provrde a more concrete understanding of what a 
worid after a nuclear war would be like, OT A commissioned a 
work or fict1on that appears in appendix C of the full report. It 
presents some informed speculation about what life would be 
l1ke rn Charlottesvrlle. Va .. assumrng that this city escaped direct 
damage irom the attack. The krnd oi detaiJ that such an imagina
:lve account presents -detail that proved to be unavailable for a 
comparable Sovret CitY- adds a dimens1on to the more abstract 
anaivsrs rn the bodv oi the full report. 

Gvil Defense: Chapter II I of the full report provides some 
basrc 1nformat1on about civil defense measures. discusses the 
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ihe oauents skan 1s ourned 1n a pattern Burn tn;uries from nuclear clasts 
corresoona1ng to tne cant oon1ons of 

a Ktmono worn at tne trme ot tne 
explOSIOn 

about the possibility of damage to the ozone layer than recent re-
search would support. · 

· The results or the case studies are summarized in the table 
'Jn 0 22. 

SECTION 3.-UNCERTAINTJES 

ihere are enormous uncertainties and impond~rables In
volved in anv effort to assess the effects of a nuclear war. and an 
errort to look at the entire range of effects compounds them . 
. \1anv or these uncertainties are obvious ones: if the course of a 
snowstorm c·annot be predicted 1 day ahead in peacetime. one 
must certamJv be caut1ous about predictions of the pattern of 
radroact1ve fallout· on some unknown future day. Similar com
plexitieS exist for human institutions: there is great difficulty in 
predictmg the peacettme course of the U.S. economy, and pre
dictmg rts course after a nuclear war is a good deal more dif-
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frcult. The rull report htghl1ghts the tmportance of three cate
gones or uncer.taintles: 

• Gncerta.nties in calculations or deaths and of direct eco
nomrc damage resuiting from the need to make assump· 
t1ons about matters such as time of day, time of year. 
-..vmd. weather. stze of bombs. exact location of the deto
natrons. locatron or people. availabiiity and quaJitv o~ 
sheltering, etc. 

• E ftects that would surely take place. but whose magni
tude cannot be calculated. These tnclude the effects or 
r~res. the shortiaHs tn medrcaJ care and housrn~. the extent 
to whrch economrc and socral disruption would magnify 
the errects of direct economic damage, the extent or bot
tlenecks and synergistic effects. the extent of disease. etc. 

• Effects that are possrble, but whose likehhood is as incal
culable as their magnrtude. These tndude the possibility 
oi a long downward economrc sp~ral before viability is at
:a,ned. the POSSIOiittV or political distntegratron (anarchv 
or regtonaltzatroni. che posstbrlitY or maJor eprdemrcs. and 
~he oosstbditv or 1rreversrble ecological changes. 

One ma,or problem 1n making calculations is to know where 
:he people wdl be at the moment when the bombs explode. Cal
culations for the Unrted States are generally based on the 1970 
ce~sus. but 1t should be borne in mrnd that the census data de
~crrbes \.\·here people's homes are. and there is never a moment 
\vhen evervbodv in the Unrted States is at home at the same time. 
: ~ c:-1 attaci< took place during a working dav. casualties might 
·.veil be higher srnce people would be concentrated in factories 
::.na orfices (which are more likelv to be targets) rather than dis· 
:2:5e: 1n suouros. For the case or the Sovtet oopuiatton. the same 
.:.~5umotton rs maoe that people are at home. but the rnaccuractes 
~re comoounded bv the unavailabilitY or detatled inrormat1on 
::oou~ j;.JSC wnere the Sovret rural populatron lives. The various 
: .li cui at rons that were used made varyrng, though not unreason· 
ao1e assumptrons about populatron locatton. 

-\ second uncertaintY in calculations has to do with the de
gree or protect ron available. There rs no good answer to the ques
::on· \\.:'ouid people use the best available shelter against blast 
.:nc 7.;iiout?" It seems unreasonable to suppose that shelters 
.\OUIC not oe used. and equally unreasonable to assume that at a 
moment or crrsis all available resources would be put to rational 
.J5e. (It r.as been pointed out that if plans worked. people be
.~aved rat1onallv. and machrnery were adequately maintained. 
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_;r btrds ana the destructron oi tnsecttcrde i actorres nave a 
::vnergtStiC erfect? :~nether uncertaintY IS the possibility of 
orgamzattonal bottJenecks. In the most obvious r nstance. 1 t 

would make an enormous difference whether the Pres1dent of the 
United States survived. Housrng, defined as a place where a oro
ductive worker lives as distinct from shelter for refugees. is 
another area of uncertainty. J'.1inimaf housing is essentiaj if pro~ 
cuctron rs to be restored. and it takes time to rebuild it if the ex
!Strng housang stock is destroyed or is beyond commuting range 
or the survtvmg (or repaired) workplaces. It should be noted that 
the United States has a much larger and more dispersed housing 
stock than does the Soviet Unron. but that Amencan workers 
have nrgher minimum standards. 

There IS a finai area of uncertainty that this study does not 
even address. but which could be of very great importance. Ac
~uaJ nuclear attacks. unJike those described in the. full report. 
would not take place in a vacuum. There would be a series of 
events that wou'd lead up to the attack. and these events could 
marKedly change both the physical and the psychological vuJner
~::Jtirtv or a popuiation to a nuclear attack. Even more critical 
wouid be the events after the attack. Assummg that the war ends 
promptlv. the terms on which it ends cou'd greatiy aifect both 
the economic condition and the state of mind of the population. 
The wav in which other countries are affected coujd determine 
whether the outside world is a source of help or of further danger. 
The postattack miiitarv situation (and nothing in thi"s study ad
dresses the ~rfects or nuclear attacks on military power) could 
not only determine the attitude of other countries. but also 
whether limited surviving resources are put to military or to civil
tan use. 

\1oreover. the analvses rn this studv all assume that the war 
... ouid end after the hvpothet1cal attack. This assumotton simpli
·,es anaivsrs. but 1t mrgnt not prove to be the case. How much 
.\ orse would the srtuatron or ~he survivors be ir. just as thev were 
.,;aemotrng to restore some kmd of economy followrng a massrve 
.;::aci<. a iew additional weaoons destroved the new centers of 
populatron and or government? 
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General Information 
Information on the operation of OT A. the nature and status 

of ongomg assessments. or a list ot available publications may be 
obtamed by writing or caHing: 

Public Communications Office 
Office ot Technology Assessment 
U.S. Congress 
Washington, D.C. 20510 
(202l~ess ~~t.t-ro7J 3 

Publications Available 

OTA Annu.J Report.-Details OTA's activities and summa
rizes reports published during the preceeding year. 

Ust of Publications.-Catalogs bv subject area all of OT A's 
published reports wath instructions on how to order them. 

Publication Briefs.- Summartze reports and findings or 
assessments. 

Press Releases.-Announce pubiication of reports. staff ap
pointments. and other newsworthy activities. 

OTA Brochure.-"What It Is. What It Does. How It Works." 

Ongoing Assessments.- Contains brief desctiptions of assess
ments presently underway with estimated dates of completion. 

Contacts Within OTA 
(OT A ofiices are located at 600 Pennsylvania Avenue. S.E .. Wash
:ngton. D.C.j 

Off1ce or the Director ........................... 224-3695 
Office or the Deoutv Director ..................... 224-3695 
Energy, 1\1\atenals. and International Secuntv Division .. 224-0732 
Health and Ld e Sciences Division . . . . .......... 224-1047 
Science. l nrormatiOn. and TransportatiOn Division ..... 224-0732 
,.~dmm1strat1on Office ........................... 224-8712 
Personnel Office . . . . . . . . . . . . . . . . . ........... 224-8713 
Publications. . . , .............................. 224-8996 
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SECTION II 

A. DEFENSE STRATEGY FOR THE NEW ERA 

The requirement to thwart new dangers and seize 
new opportunities sets the objectives our forces should 
try to achieve. The discussion below describes in more 
detail the dangers and opportunities we now foresee 
and outlines a strategy for dealing with them. 

Nuclear Dangers and Opportunities 

Dangers posed by nuclear weapons and other weap
ons of mass destruction (WMD) - that is. biolo2ical 
and chemical weapons - are growing. Beyond the 
five declared nuclear-weapon states (the United States. 
Russia. France. Great Britain. and China). at least 20 
other nations either have acquired or are attempting to 
acquire weapons of mass destruction. In most areas 
where U.S. forces could potentially be engaged on a 
large scale. such as Korea or the Persian Gulf. our 
likely adversaries already possess chemical and bi~
logical weapons. Moreover. many of these same states 
(e.g., North Korea. Iraq. and Iran) appear to be em
barked upon determined efforts to acquire nuclear 
weapons. 

Weapons of mass destruction in the hands of a 
hostile power not only threaten U.S. lives but also 
challenge our ability to use force to protect our inter
ests. The acquisition of nuclear weapons bv a re!!ional 
aggressor would pose very serious challenges. For 
example. a hostile nuclear-anned state could threaten: 

• lts neighbors. perhaps dissuadin!! friendlv states 
from seeking our help to resist aggression~ 

• Concentrations of U.S. forces deployed in the 
regiOn. 

• Regional airfields and pons critical to U.S. rein
forcement operations. 

• American cities - either with coveniy deliv
ered weapons or. eventually. ball is tic or cruise 
missiles. 

We also continue to face nuclear dan2ers from the 
former Soviet Union (FSU). Although ~ur relations 
with Russia are friendly and cooperative. and althou2h 
the chances of U.S.-Russian military confrontati~n 
have declined dramatically and we are cooperating 
with the Russians to safely reduce their nuclear arsenal. 
Moscow still controls tens of thousands of nuclear 
weapons - a factor to be reckoned with should anti
Western elements take control of the Russian govern
ment. Even after START II is ratified and imple
mented. Russia will maintain a formidable nuclear 
arsenal of 3.000 to 3.500 deliverable weapons. 

Moreover. several thousand strategic nuclear weap
ons from the former Soviet arsenal lie outside Russia. 
Although the leaders of Ukraine. Kazakhstan. and 
Belarus have pledged to eliminate the strategic nuclear 
arsenals on their territories. the disposition of these 
weapons remains uncertain. While at present we 
assess that those weapons are secure. increasing politi
cal and social disorder in these newly independent 
states could heighten the risk that nuclear weapons 
might be used accidentally. in an unauthorized manner. 
or could fall into the hands of terrorist groups or 
nations. There is also a danger that the materials. 
equipment. and know-how needed to make nuclear 
weapons could leak through porous borders to other 
nations. 

Beyond the promise of continued reductions in the 
nuclear stockpile of the former Soviet Union. as well as 
in our own. there are other opportunities for the inter
national community to reduce the danger of nuclear 
weapons and other weapons of mass destruction. With 
international cooperation to strengthen and expand 
existing agreements. it should be possible to slow. if 
not halt. further proliferation: reduce the size and 
aggregate destructive power of nuclear. chemical. and 
biological arsenals: and deter or prevent the actual use 
of these weapons. This will involve diplomatic means 
such as strengthening the provisions of and widening 
participation in the Nuclear Nonproliferation Treaty. 
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implementing the Chemical Weapons Convention and 
the Missile Technology Control Regime. and negoriat
ing nuclear testing limitations. 

However. in addition to cooperative threat reduc
tion and nonproliferation efforts. the United States will 
need to retain the capacity for nuclear retaliation against 
those who might contemplate the use of weapons of 
mass destruction. We must also continue to explore 
other ways to improve our ability to·counter prolifera
tion. such as active and passive defenses against nuclear. 
biological. and chemical weapons and their delivery 
systems. 

Addressing Nuclear Dangers and 
Seizing Opportunities 

Given this situation. our strategy for addressing the 
new dangers from nuclear weapons and other weapons 
of mass destruction and seizing opportunities to pre
vent their use must involve a multi-pronged approach. 

First. it inchides nonproliferation efforts to pre
vent the spread of weapons of mass destruction to 
additional countries through the strengthening of exist
ing controls on the export of WM.D technologies and 
materials and the improvement and expansion of inter
national mechanisms and agreements for limiting and 
eliminating nuclear. biological. and chemical weap
ons. 

Second. we must pursue cooperative threat reduc
tion with the former Soviet Union. aimed at eliminat
ing its stockpiles of nuclear. chemical. and biological 
weapons and preventing the spread of weapons of mass 
destruction. their components. and related technology 
and expertise within and beyond FSU borders. 

\Vhile these first two efforts involve primarily 
diplomatic measures. DoD must also focus on 
counterproliferation efforts to deter. prevent. or de
fend against the use of WMD if our nonproliferation 
endeavors fail. Specifically. to address the new nuclear 
dangers. DoD must emphasize: 
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• Improvements in intelligence - both overall 
WMD threat assessments and timely intelligence 
and detection to support battlefield operations and 
management. 

• Improvements in the ability of both our general 
purpose and special operations forces to seize. 
disable. or destroy arsenals of nuclear. biological. 
and chemical weapons and their delivery systems. 

• Maintenance of tlexible and robust nuclear and 
conventional forces to deter WMD attacks through 
the credible threat of devastating retaliation. 

• Development of ballistic and cruise missile de
fenses. focused on the deployment of advanced 
theater missile defenses to protect forward-de
ployed U.S. forces and provision of the capability 
for a limited defense of the United States. 

• Improved passive defenses. including better in
dividual protective gear and better antidote~ and 
vaccines for our forces in the event they are ex
posed to chemical or biological attacks. 

• Other improved equipment. capabilities. and 
tactics to minimize the vulnerability of U.S. forces 
to WMD attacks. 

• Better technologies to detect weapons trans
ported covertly into the United States and else
where for terrorist purposes. 

Regional Dangers and Opportunities 

Regional dangers include a host of threats: large
scale aggression: smaller conflicts: internal strife caused 
by ethnic. tribal. or religious animosities: state-spon- · 
sored terrorism: subversion of friendly governments: 
insurgencies: and drug trafficking. Each of these 
dangers jeopardizes. to varying degrees. interests im
portant to the United States. 



Section Ill 
FORCES TO IMPLEMENT THE DEFENSE STRATEGY 

U.S. Navy and Marine forces continue to play 
important roles in our approach to overseas presence 
operations. In recent years. we have sought to deploy · 
a sizable U.S. naval presence- generally. a carrier 
battle group accompanied by an amphibious ready 
group- more or less continuously in the waters off 
Southwest Asia. Northeast Asia. and Europe (most 
often. in the Mediterranean Sea). However. in order to 
avoid serious morale and retention problems that can 
arise when our forces are asked to remain deployed for 
excessively long periods in peacetime. we will experi
ence some gaps in carrier presence in these areas in the 
future. 

In order to avoid degradations to our regional 
security posture. we have identified a number of ways 
to fill gaps in carrier presence or to supplement our 
posture even when carriers are present. For example. 
in some circumstances. we may find it possible to 
center naval expeditionary forces around large-deck 
amphibious assault ships carrying A V -8B attack jets 
and Cobra attack helicopters. as well as a 2.000-man 
Marine Expedition~ Unit. Another force might con
sist of a Tomahawk sea-launched cruise-missile
equipped Aegis cruiser. a guided missile destroyer. 
attack submarines. and P-3land-based maritime patrol 
aircraft. 

In addition to these .. maritime .. approaches to 
sustaining overseas presence. a new concept is being 
developed that envisions using tailored joint forces to 

---... conduct overseas presence operations. These ·· Adap-
==--- tive Joint Force Packages" could contain a mix of air. 

land. special operations. and maritime forces tailored 
to meet a theater commander's needs. These forces. 
plus designated backup units in the United States. 
would train jointly to provide the specific capabilities 
needed on station and on call during any particular 
period. Like maritime task forces. these joint force 
packages will also be capable of participating in com
bined military exercises with allied and friendly forces. 

Together. these approaches will give us a variety of 
ways to manage our overseas presence profile. balanc
mg carrier availability with the deployment of other 
types of units. Given this flexible approach to provid-
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B-2 bombers being refueled b~· KC-10 tanker. 

ing forces for overseas presence. we can meet the needs 
of our strategy with a fleet of eleven active aircraft 
carriers and one reserve/training carrier. 

Nuclear Forces 

The changing security environment presents sig
nificant uncertainties and challenges in planning our 
strategic nuclear force structure. In light of the dissolu
tion of the Warsaw Pact. the breakup of the Soviet 
Union. the conclusion of the START I and II treaties. 
and our improving relationship with Russia. the threat 
of a massive nuclear attack on the United States is 
lower than at any time in many years. 

However. a number of issues affecting our future 
strategic nuclear posture must still be addressed. Tens 
of thousands of nuclear weapons continue to be de
ployed on Russian territory and on the territory of three 

. other former Soviet republics. Even under START II. 
Russia will retain a sizable residual nuclear arsenal. 
And. despite promising trends. the future political 
situation in Russia remains highly uncenain. 

In addition. many obstacles must be overcome 
before the ratification of START II. foremost of which 
are Ukrainian ratification of START I and Ukraine·s 
and Kazakhstan· s accession to the Nuclear Nonpro
liferation Treaty as non-nuclear-weapon states -
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a condition required by Russia prior to implementing 
START I. Moreover. even if these obstacles can be 
overcome. implementation of the reductions mandated 
in START I and II will not be completed for almost 10 
years. Thus, while the United States has already 
removed more than 3.500 warheads from ballistic 

· missile systems slated for elimination under START I 
(some 90 percent of the total required), in light of 
current uncertainties. we must take a measured ap
proach to funher reductions. 

Two principal guidelines shape our future require
ments for strategic nuclear forces: providing an effec
tive deterrent while remaining within START I and II 
limits. and allowing for additional forces to be recon
stituted in the event of a threatening reversal of events. 

Section 111 
FORCES TO IMPLEMENT THE DEFENSE STRATEGY 

The Bottom-Up Review did not address nuclear 
force structure in detail. As a follow-up to the review. 
a comprehensive study of U.S. nuclear forces is being 
conducted. For planning purposes. we are evolving 
toward a future strategic nuclear force that by 2003 will 
include: 

• 18 Trident submarines equipped with C-4 and 
D-5 missiles. 

• 500 Minuteman III missiles. each carrying a 
single warhead. 

• Up to 94 B-52H bombers equipped with air
launched cruise missiles and 20 B-2 bombers. 
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