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VWEAPONS OF MASS DESTRUCTI ON AND WORLD PQOLI TI CS

. WEAPONS OF MASS DESTRUCTI ON: WHAT THEY ARE
Three types of weapons are grouped together (perhaps

unwi sely) under the rubric of "Wapons of Mass Destruction”

(WD). O these, nuclear and biol ogi cal weapons are

potentially far nore powerful than chem cal weapons.

Bi ol ogi cal and chem cal weapons have been outl awed by
international treaties. The United States dropped its

of f ensi ve bi oweapons programin 1969.

Key background questi ons:

A Wuld the world be better off if nuclear weapons had
never been invented? Wuld it be better off if nuclear
weapons were now abol i shed?

B. Wuld the world be better off if biological weapons
had never been invented? Wuld it be better off if
bi ol ogi cal weapons were now abol i shed?

C. | f nucl ear and bi ol ogi cal weapons cannot be
abol i shed or controlled, what should we now do?

Il. THE TECHNI CAL EFFECTS OF THE NUCLEAR REVOLUTI ON

Technol ogi es rarely have decisive effects on war or
politics; nmore often technology is bent to serve politics or
mlitary doctrine. Nuclear weapons are an exception. They
overwhel mpolitics and doctrine.

Fi ve cascadi ng technical effects flow fromthe nucl ear
revolution. These cascade further into political effects
listed belowin Sections IV and V. The technical effects
are:

A Ef fect #1: hydrogen bonbs of fer an increase of six
orders of magnitude over the power of the TNT expl osives
used in Wrld War Il1. The atom c bonb = x 1,000 increase
on TNT; the hydrogen bonb = x 1,000 increase on atonic
bonbs.

B. Effect #2: due to 'A', the destructiveness of

nucl ear weapons, the "cost exchange ratio" vastly favors
retaliators over attackers who try to disarmthem

Nucl ear weapons pack trenendous expl osive power in
devices that are cheap, light, easily hidden, protected,
and delivered. Hence destroying nucl ear weapons is very
hard, protecting and delivering themvery easy.



Ef fect #3: due to 'B --a cost-exchange ratio that
heavily favors retaliators over attackers--a relationship
of MAD ("Mutual Assured Destruction") devel ops between
maj or powers. Both can destroy the other's society even
after absorbing an all-out counterforce attack by the
other. In short, both have a "second strike counterval ue
capability."

In the Cold War both the US and USSR sought to avert
MAD, preferring instead to deny the other a second-strike
counterval ue capability, but they could not escape it.
Technol ogy overrode their desires.

Today China and Russia nay not have a second strike
counterval ue capability against the U S. This reflects
their lack of effort. They could get a second-strike
counterval ue capability if they pursued one.

Ef fect #4: "flat of the curve" dynam cs. One of
MAD s special characteristics is the "flat of the curve":
beyond a certain point, the capacity to inflict damage on
the other society, or to prevent damage to one's own, isS
inelastic to the size and capability of one's own force
or one's opponent's force. Capabilities are absol ute.
| mplication: MAD prevents preventive war.

Effect #5: the "multiplier effect.” The efficiency
wi th which one side nmust strike the other's forces in
order to | eave the other unable to inflict unacceptable
darmage in retaliation increases sharply as the arsenal s
on both sides grow. Even an inefficient strike can
reduce the retaliation to acceptable levels if both
arsenals are very small; even a very efficient strike
(e.qg., 99 percent effective) can fail to reduce
retaliation to acceptable levels if both arsenals are
very large. Hence first strikes are |east thinkable when
arsenal s are |large, suggesting the argunment that "the
nor e weapons both sides have, the less the risk of their
use." Inplication: the India-Pakistan nucl ear
conpetition is nore dangerous than was the U. S. - Sovi et
conpetition.

And a political effect: Mst scholars argue that MAD
is a defensive revolution in warfare. Conquest is very
hard in a MAD world. But see below for qualifications to
this argunent.

I11. ALTERNATE NUCLEAR DOCTRI NES: COUNTERVALUE vs.
COUNTERFORCE STRATEG ES
Count erval ue vs. Counterforce Nucl ear Strategies
Nucl ear weapons present states with two basic nucl ear
doctrines: counterforce and counterval ue.
>> Count erval ue: the eneny society is targeted.
Political ainms are achieved by threatening to punish



>>

t he adversary by destroying its popul ati on and
i ndustry.

Counterforce: the eneny nuclear forces are targeted.
Political ainms are achieved by threatening to di sarm
t he adversary--that is, to renove its capacity to
inflict punishnment on oneself.

Since forces can be used first or second, we have a crude
uni verse of four possible nuclear capabilities:

1

First-strike counterval ue capability: the capacity
to launch a first strike that inflicts unacceptable
damage on the adversary's society.

This capability is very easy to build, for reasons
not ed above in Section |, but is quite usel ess.

Second-stri ke counterval ue capability: the capacity
to absorb an all-out counterforce first strike and
inflict unacceptabl e damage on the adversary's
society in retaliation.

This capability is easy to build for reasons noted
above in Section I

First-strike counterforce: the capacity to |launch a
first strike that renoves the adversary's capacity to
inflict unacceptabl e damage on oneself in
retaliation.

This capability is very hard or inpossible to build
for reasons noted above in Section |

Second-stri ke counterforce capability: the capacity
to absorb an all-out counterforce first strike and
nmount a counterforce counterattack that |eaves the
attacker's forces unable to inflict unacceptable
further danage on one's own society.

This capability is even harder to build than a first-
strike counterforce capability.

These four capabilities can be displayed in a 2x2 tabl e:

Striking what?

Val ues (cities) For ces
)N,
*#1 First *#3 First
* Strike * Strike
First * Count erval ue *
Counterforce *
Striking * Capability * Capability

*

When? AMMMMMINM3INIMIINL
*#2 Second *#4 Second



Second * Strike * Strike

* Count erval ue *
Counterforce *
* Capability * Capability

DN

Col d War-era debates over US nucl ear doctrine focused on
whet her the US should be content with capability #2
(second strike counterval ue capability) or should al so
strive for #3 (first strike counterforce capability)

agai nst the USSR. Mre recently, many anal ysts suggest
that the U S. should deny even capability #1 (first
strike counterval ue capability) to states like North
Korea and Iran.

Count erval ue vs. Counterforce Strategi c Nucl ear
Weapons: What Are they?

Second-stri ke counterval ue nucl ear forces can survive
a surprise attack and retaliate against the attacker's
cities or other "value" targets.

An exanpl e of a pure second-strike counterval ue
weapon is the U S. Polaris ballistic mssile subnmarine
fleet of the 1960-1980s era. Polaris submarines could
hide fromattack in the vast ocean and their mssiles
could strike an attacker's cities, but these mssiles
| acked the accuracy to destroy another state's hardened
f orces.

First-strike counterforce nuclear forces can be used
to destroy an opponent's nuclear forces in a first
strike.

An exanple of a pure first-strike counterforce
weapon in a U S. vs. Russia or China context today is a
hi ghly accurate intercontinental ballistic mssile (I CBM
based in a vul nerable soft silo. It could be used to
| aunch a surprise attack on another state's nucl ear
forces, but it could not survive an attack, so it could
not retaliate against the attacker's cities.

Anot her first-strike counterforce weapons systemis
area national mssile defenses (NVD) depl oyed to protect
cities. The role of NMDin a first strike would be to
knock down warheads m ssed by the first strike that are
retaliating against the attacker's cities. In this role
NVD is the defensive half of a first strike system and
thus is essentially offensive despite its defensive
appear ance.

(NMD configured to defend I1CBM fields or other
nucl ear forces rather than cities is part of a second-
strike counterval ue capability, not a first strike
system since it protects the national nuclear deterrent



fromfirst strike and does not protect cities from
retaliatory attack.)

V. THE PCLI TI CAL EFFECTS OF THE NUCLEAR REVOLUTI ON
| F NUCLEAR ACTORS ARE DETERRABLE. THAT IS, ONLY
STATES (NOT TERRORI STS OR OTHER NON- STATE ACTORS)
POSSESS NUCLEAR WEAPONS; AND THESE STATES ARE
CASUALTY- SENSI Tl VE, CLEAR- PERCEI VI NG, NOT HYPER-
AGGRESSI VE, CANNOT TRANSFER NUCLEAR WEAPONS
ANONYMOUSLY, AND CAN BUI LD SECURE ARSENALS
Assune that nuclear actors have six attributes: (1) They
have a clear return address--a territory they control. (That
is, they are states, not non-state actors). (2) They are
casual ty-sensitive. (3) They do not val ue conquest or the
destruction of others unduly, e.g., they do not value it nore
than others value freedom (4) Their perceptions of their
surroundings are fairly accurate--they have sonme capacity to
assess their neighbors' capabilities, and to correctly
antici pate how these nei ghbors will respond to their conduct.
(5) They are unable to use or transfer nucl ear weapons
anonynously. (6) They have the industrial capacity to build
| arge, secure arsenals. |If so, the nuclear revolution has
seven positive conseguences:
A First-stri ke advantages di sappear, hence "crisis
instability" and preenptive war al so di sappear. Flat-of-
t he-curve dynamcs (see 'IID) erase first-strike
payoffs. Even if a country can shift the force ratio in
its favor by striking first, it merely noves itself and
its eneny laterally on the flat of the curve. The
relative ability to bounce rubbl e changes, but nothing

el se.
B. "W ndows" of opportunity and vulnerability
di sappear, hence tenptation to preventive war al so
di sappears. See previous point, "IV A : w ndows
di sappear for simlar flat-of-the curve reasons.
C Resources are | ess cunul ative. Flat-of-the-curve

dynam cs dimnish the additivity of resources; even | arge
shifts in the control of industrial resources, or in
control of advantageous geographic positions, won't nove
ei ther power off the flat of the curve. Al so, nuclear
forces can be delivered over great distances, hence don't
require proximty to function, so bases matter little.
(Though this was less true earlier, e.g., in 1962.)

D. Less false optimsm Nuclear weapons create very
certain physical results, elimnating mscal culations of
relative capability. They still |eave room for
m scal cul ations of relative will, however.

E. Def ense- dom nance, hence fewer wars for security and
wars of opportunity. The nuclear revolution strengthens
def ender - st at es and weakens aggressor-states, since



o

A

conflicts in a MAD worl d becone contests of will, and
defenders nearly always win contests of will. Under MAD
each side can harmthe other without limt. D sputes are
then settled in favor of the side that cares nore about
the issue, and hence is willing to run a greater risk or
pay a higher price to prevail. Contests of will are
nearly always won by defenders, since defenders val ue
freedom nore than aggressors val ue conquests. |f so,
conquest anong great powers is inpossible unless one
power acquires a first-strike counterforce capability
agai nst the other. A first-strike counterforce
capability is essentially unreachabl e between powers of
renmot el y conparabl e resources, hence conquest is al so
i npossi bl e anbng t hem
> (Qualification: nuclear weapons are | ess useful for
defending one's allies than for defending oneself.
States nearly always have greater resolve than states
that seek to conquer them so defenders can credibly
threaten to use nucl ear weapons to defend thensel ves.
It is less clear that states have greater resolve than
aggressors who seek to conquer their allies. The
probl em of "extended deterrence" therefore arises: it
is hard to credibly threaten to use one's nucl ear
weapons to defend allies. This |eaves allies |ess

pr ot ect ed.
Limted war. Logic suggests that causes of war and
intense war are simlar. |If so, logic suggests that the

nucl ear revol uti on may--counter-intuitively--pronote
l[imted war as well as |ess war.

Sl ower arns racing.

On the other hand ... "Nucl ear weapons rai se states
anxi ety about preserving the credibility of threats.
Threats to use nukes are often suicidal, hence
incredi ble. Hence states are drawn to use conventional
forces to persuade others that they will use nucl ear
forces, e.g., as the U S. did in Korea and Vietnam"

V. THE POLI TI CAL EFFECTS OF THE NUCLEAR REVOLUTION I F
NUCLEAR ACTORS ARE NOT DETERRABLE-- THAT |'S, THEY HAVE
NO RETURN ADDRESS, OR ARE NOT CASUALTY- SENSI TI VE OR
CLEAR- PERCEI VI NG ARE HYPER- AGGRESSI VE, CAN TRANSFER
NUCLEAR VEEAPONS ANONYMOUSLY, AND CANNOT BUI LD SECURE
ARSENALS

If we relax the six assunptions outlined at the
front of in Section IV then the benefits of MAD
evaporate and the dark face of MAD appears.

If the first five assunptions are rel axed, the
benefits of the nuclear revolution are | ost, even
reversed. Defenders no | onger have the clear upper hand.
The security dil enma reappears.



Moreover a new danger energes. States now nmust face
the possibility of being physically destroyed--by a
crazed, non-deterrabl e adversary--even if they cannot be
conquered. This may inpel themto take drastic steps if
a nucl ear-arned nei ghbor seens to be taking | eave of its
senses. |If the crazed nei ghbor seenms certain to attack
eventual ly, killing hundreds of mllions, a preenptive
strike against it beconmes sensible, even though the
nei ghbor's retaliation will kill tens of mllions. (In
short, a "survival dilenma" arises, parallel to the
"security dilenma." "The measures each state nust take
to ensure its physical survival threaten the sovereignty
and physical survival of other states.") States also
face the risk of anonynous use by rogue states or
novenments. Such rogues are | ess deterred because they
can hope that their responsibility will not be
di scovered; or, if they are non-state actors (such as
terrorist groups) because they have no territory to hold
host age.

W saw the first conflicts of this kind in the post-
9/11/01 U S. effort to destroy Al Qaeda and the 2003 U.S.
war on Saddam Hussein's Iragi reginme. The Bush 43
adm nistration feared that AQ and Saddam were not
deterrabl e, m ght acquire and use nucl ear weapons agai nst
us, and so had to be destroyed. Current talk of war with
North Korea and Iran has simlar |ogic.

B. If the sixth assunption is relaxed MAD itself may be
frail or may never develop. A first strike may be
feasi bl e by one or both sides. Hence MAD bet ween
super powers can be good, but nuclear proliferation to
smal | states can be bad.

Bottom |ine: nuclear weapons are Janus-faced. They cause

peace or war, security or insecurity, depending on ... us!

They pacify a world of states that are casualty-sensitive,

fairly cl ear-perceiving, not hyper-aggressive, unable to use

or transfer nuclear weapons anonynously, and able to build
secure arsenals. |If these conditions are relaxed--if non-
deterrable states or terrorists acquire nucl ear weapons--the
benefits of the nuclear revolution evaporate and a horrific
dark side appears; nucl ear weapons thensel ves becone a cause
of war.

Since 1990 these issues have been cast in a far darker
light by three events: (1) the appearance of nuke-seeking
rogue states (North Korea, Iran, perhaps at one tinme Saddam s
lrag); (2) the acquisition of nuclear weapons by a state that
may | eak themto terrorists (Pakistan!); and (3) the collapse
of security of the Soviet nuclear arsenal after 1991, raising
the risk of nuclear sale or theft of Soviet nuclear weapons
or materials to terrorists. (This problem has now been
addressed but not conpletely solved.)



So sone now worry that non-deterrabl e nuclear states nmay

soon appear, and non-deterrable terrorists nmay acquire
nucl ear arnmns.

VI . ALTERNATE NUCLEAR ORDERS: MAD AND | TS ALTERNATI VES
What gl obal nucl ear order would be best?

How nmany nucl ear powers is best?

1. No nucl ear powers, nuclear weapons are never invented
and remai n unknown. A now i npossible world still
wort h eval uati ng.

2. No nuclear powers, in a world of nuclear know edge.
W woul d achieve this if today's nucl ear powers
disarned. This is MARNE ("nanki nd absolutely rejects
nucl ear expl osives," a non-nuclear world.)

3. Few (5-10) nuclear powers. Is this the nost peaceful
of all possible worlds?

4. Many (80-100) nucl ear powers.

In a world that includes nucl ear powers, what
distribution of capabilities is best? Distinguish these
possibilities:

1. MAD ("Miutual Assured Destruction"), a world where
nucl ear states have secure second-strike capabilities
agai nst one anot her.

2. BAD ("both are defended"), a world of synmetrical
power f ul popul ati on def enses.

3. WORSE ("winning only requires striking early"), a
world of mutual first strike capabilities.

4. USA ("Unilateral Superiority--Anerican"), a world
where the U.S. is top dog--it has second-strike
counterval ue and first-stri ke counterforce
capabilities against all other nucl ear powers.

5. UN control of nuclear weapons.

| f choice were possible, which would you choose?

VIl. THE Bl OLO3 CAL WARFARE REVOLUTI ON

Bi oweapons differ from nucl ear weapons in five prinme regards.
Hopeful differences:

A

| nf ecti ous bi ol ogi cal weapons are very
i ndi scrimnate. They may bl ow back agai nst users and
users' societies. |If so, their use is suicidal. |If this
is true, even extreme terrorists will hesitate to use
bi oweapons unless the terrorists seek to destroy their
own societies. Only psychopaths will find them useful.

Def enses are nore feasible against bio attack than
agai nst nucl ear attack--but the attacker still has a
| arge advantage. Defenses nmay thus be possible but at a
poor cost-exchange rati o.

Qual ification: devel opi ng bi odefenses nmay require

devel opi ng bio-offenses in order to test the new defense



against them |If so, we are on a treadml|. Def ense - -
> of fense --> defense --> offense.

Wrrying differences:

A Bi ol ogi cal weapons are far cheaper to make than
nucl ear weapons so even non-state actors (terrorists) my
be able to nake them-and terrorists are far harder to
deter than states.

B. Bi ol ogi cal weapons can be used anonynously so,
again, their use is especially hard to deter.
C. Bi ol ogi cal weapons progranms have no cl ear signature

t hat di stingui shes them from peaceful biologica
research. As a result an arms control reginme that bans
bi oweapons i s probably inpossible to devi se.

As a result of differences C, D, and E, sone argue that

bi oweapons use cannot be deterred and perhaps cannot be

defeated. |f so bi oweapons are truly weapons from hell,
per haps posing a greater |ong-run danger than nucl ear
weapons. Their dark shadow will lie across the future of the

human race as far as the eye can see. Qur only hope lies in
def enses--an answer that nay be a weak reed. 1

Some peopl e di scount the bioterror danger because the
United States and nobst ot her major powers have been
uni nterested i n devel opi ng bi oweapons. (The U.S. abandoned
its of fensive bi oweapons programin 1969). They infer from
this that bi oweapons aren't very useful and so won't be
further devel oped or used. But while bi oweapons may be
unuseful to states, they are useful to terrorists who seek
vast destruction instead of finite mlitary objectives. The
appearance of skilled terrorist groups that aspire to nmass
nmur der (Al Qaeda) neans that a new class of potential
bi oweapons users has appeared. These weapons now have
cust oner s!

Many were also lulled by the world's success in surviving
t he nucl ear revolution. They assuned that nucl ear, chem cal,
and bi ol ogi cal weapons were all of a piece (all were "weapons
of mass destruction") and that neasures that worked with one
(arnms control, deterrence) would work with all three. But as
not ed above bi oweapons are harder to control by agreenent
t han nucl ear weapons and their use is harder to deter. This
i s because bi oweapons are nore |likely to be obtained by non-
deterrable terrorists; they can nore easily be used
anonynously; and arns control to halt their spread is harder.

In Kurt Vonnegut's novel Cat's Cradle a mad scienti st
invents a new crystalline formof water--"ice nine"--that

1 My thinking on bi oweapons reflects work by
Prof. Greg Koblentz of George Mason University, an MT
political science departnent PhD



solidifies at 90 degrees fahrenheit. |Its release ends life
on earth by freezing the oceans.

Bi oengi neers have devel oped a powerful new tool for gene
editing: crispr-cas9. Does crispr-cas9 = ice nine? WIIl bad
actors use it to devel op hyper-I|ethal hyper-contagi ous
pat hogens? |f so, what can we do in response--if anything??

| f we survive cripr-cas9, what next? WII the biotech
revol uti on hand us some other biotech "ice nine"--a vastly
destructive technology that we can't handle, and will spell
our dem se?

Physicist Enrico Ferm notes enpirical evidence fromthe
cosnos that nmay be relevant to this issue. Google up "Ferm
paradox." "Where is everybody?"

10



MIT OpenCourseWare
https://ocw.mit.edu/

17.42 Causes and Prevention of War
Spring 2018

For information about citing these materials or our Terms of Use, visit: https://ocw.mit.edu/terms.



https://ocw.mit.edu/
https://ocw.mit.edu/terms



