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NUCLEAR DETERRENCE

THEORY, PRACTICE AND CHANGING CONTOURS

Nuclear deterrence is a hazardous affair premised upon 4 credible threat
of retaliation. The underlying assumption is that the fear of assured

destruction would persuade enemies of the fusility of using nuclear weapons.

The moot requirement of uclear deterrence is the survival of retaliatory
arsenals. A state under avsack must be able to guard its ability 20 strike back
liatory systems SUTvive.

instantancously and this could happen only if its rera
In past decades, the survivability of revaliatory arsenals was almost assured
15 nuclear deterrence systems were large, dispersed and easier 10 hide and

pratect. However due 10 changing technological contours, first strike weapons
have shrunk in size, surged in stealthiness and increased in accuracy. The

changes are of such magnitude, extent and variety that they undermine the
very foundations of nuclear deterrence.

 ATTAR RABBANI

INTRODUCTION

he fate of nuclear deterrence is tied to the survivability of retaliatory

systfms. A robust nuclear deterrence rests on the ability of states to secure

- nuclear ars;nals and the forces that organise them from enemies. For
reason, states have becom ' i I i I

—r = come preoccuplfzd with the nitty-gricty of retaliatory

gies. While the survivability of retaliatory systems was taken for granted
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AUTAR LA BANIT

jeopardise nOt

percussions will
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and operational doctrines. Taken togethe
1s but also ¢

only the credibility of the survival of retaliatory systeny

of the nuclear deterrence theory.

THE THEORETICAL FOUNDATION
around two co-dcpcndcnt
ar attacks dissuade the iniciation of nuclc;r
s (both the powerful and relatively wea )
(Robert Powell, Niuclear Deserrence Theory: The Search

he theory of nudear deterrence revolves

posmlarionsmrhc costs of nucle
strikes and nuclear weapons give state

the ability to inflict unacceptable damage. ' e Slilert
% Crodibilizy, Cambridge: Canbridge University Press, 1990) That s, the costs © g

3 .ssors initi r strikes
weapons outweigh the benefits and should aggressors initiate nuclea ,

' i uclear
they would be assured of unucceptable damage. The inference 18 that n bc
: ck other such states and thus nuclear weapons may

regarded as instruments of perpetual peace. The nuclear theory is also 7?rem15f:d
N 4 {3

on the logic of deterrence. That is, nuclear states €njoy fundamental secu;iy
and may manage anarchy far more successfully than non-nuclear states. 1n€

imperative requirement is the ability to deploy retaliatory arsenals, which must
survive adversarial strikes. States are then assured a long spell of fundamental

security and need not fear conquest. (Robere Jervis, The Meaning of the Nuclear Revolusion: Statecrafi
end she Praspecs of Armageddon, New York: Cornell Universicy Press 1989, p23) In other words, nuclear
states need not worry about the relative balance of power, engage in the arms race

and compete for alliance partners ot strategic territory.
However, the theory of nuclear deterrence is not unb
Myth of Nuclear Decerrence”, Nonproliferasion Review, vol13, n03, 2008, opé21-39) Had the theory been

infallible, there would have been no extensive arms race, competition for allies
or control of strategic territories between the US and Soviet Union/Russia. The
reality has been quite the opposite—an extensive arms race, relative power gains
and losses, competition for allies and control of strategic territories berween the
US and Soviet Union/Russia have gone on unabated. (Charles Wolf, The Third World in
US-Sovizx Competicion: From Playing Field to Player, RAND Corporation, 1990, online at hreps://www.rand.org) This
largely occurred at a time when both sides had mindboggling nuclear capacities
to wipe out not only each other but the whole planet as well. (John ] Mearsheirmes, The
Thagedy of Greas Powwer Polisics, New York: WW Norton, 2001, p231) Moreover, even the conclusive end

of the Cold War did not erase the politics of power grabbing between the US and

weapon states will not atta

lemished. (Ward Wilson, “The
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ological advancements? Technological breakthroughs

dversarial advances.

, (ELsystems and the f i
| )k,cdund g orces thai operate them—hardening, concealment
/ e ancy. Hardening is a “design or any manufacturing technique”
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thermal radiation;

H : «
the effects of nuclear weapons including “the blast, - tio
rransient radiation

radiation, electromagnetic pulse and in some €ascs
it takes three forms—Structuras

on electronics”. Essentially, : .
elcctronic/clectrical. Seructural and mcchamcal hardening & i
: oar.ingS md proper selectto

“cobust designs rotective enclosures,
P volves “propef componcnts,

of materials’, etc. Elcctronic/elccuical hardening 10 pex R
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special protective de ,

Igardenipng however does have certain disadvantages: Wh.ﬂe it mi}lf bdei Hfi(:lrli
reliable and relatively safe, nerinsicaty

and if spotted by the adversary,
elsewhere. More imporeantly; they may be de

although hardening 1s a useful and widely
e safest design and

pically involve

systems, 1€ is not th

revolutions. |
Concealment is theseco nd design to shield retaliatory sySte!
istic missile nucle

of survivability as far as mobile delivery systems—»—baﬂ
oncerned. Concealment

submarines (SSBN), mobile missile launchers, etc—are ¢ ‘
may also mitigate some of the disadvantages of hardening, as finding concealefl

forces, especially mobile ones, 1s 2 major challenge. Concealment however 18
not a perfect design. While it is undoubtedly useful and attractive, 1t can be
destroyed casily. Similarly, concealment makes retaliatory systems susceptible to
actack, if the adversary detects and follows them. chhnological advancements
have also undermined the potency of concealment. For example, during the
1991 Gulf War, US-led coalition forces had struggled to detect Iraqi mobile
missiles. Today however, the US with the help of advanced sensing platforms—
radars, satellites, drones and ground serses—can eastly detect mobile launch
vehicles. Thus, concealment is no longer as reliable as it once was.

Finally, redundancy is also a potent design for guarding retaliatory systems.
This implies the presence of “extra components in a system of piece of equipment
or the p.rovision of alternate methods to accomplish 2 function—if one fails,
another 1s a\’aﬂabl?». (US Government, Nuclear Marsers Handbook, 2016, p228, online at heep://www.acq-
;si;nil;x I;{I(I)lw;:everr,egnu; (iincrcases thf: complexity of 2 system and' production costs.
opcr«’altionsp étates ereacrtlcy Sqﬁresdehma e T e
and mitigailte e ecredmde:ilp Cﬁ S Vezd dSi’S_tcms to mislead enemy forces
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NUCLEAR DETERRENCE
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THE TECHNOLOGY: CHANGING CONTOURS

technological trends are the most significant variables

q s pointed out above,
[\eroding the survivability of retaliatory arsenals. This paper now looks at the

condition of nuclear deterrence during  Advances in accuracy undermine

the peak of nuclear development. Even ;

E . the survival of hardened arsenals

during the zenith of the nuclear age, g A .

Gelnery vehicles like bombers and while those in remote sensing
reveal concealed forces and

ballistic missiles were not very reliable
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ATTAR RABBANI

The Alchemy of “Accuracy”

nt. (Michael Russell Rip and James M Hasik,

Accuracy has made ballistic missiles more pote
Naval Institute Press, 2002, p63 and p66)

The Precision Revolution: GPS and the Fupure of Aevial Warfare, Annapolis: ‘ .
While earlier they were considered uscful to destroy soft targets hkfl city ce:ntresci
now they have been turned into potent inscruments for destroying hardened
targets as well, due to onboard computef navigated, measured and manage.

accuracy. (Danicl H Platus, “Ballistic Re-entry Vehicle Flight Dynamics", Journal aquizlaﬁnc: Control and Dym.tmx'c:.
vol5, nol, 1982, p6) Moreover, improved accuracy hasenabled submarine-borne balhs.tlic
missiles to move from one point to another without t‘)eing dctca'ed and strdl e
targets with razor sharp precision. The potency of missiles has also increased due

to advanced fuses. (Hans M Kristensen and Robere S Norris, “United States Nuclear Forces 2016”,'Bulletm of
and p68) The new fuse systems, unlike their older

slculate the difference between the actual and
pensate for inaccuracies by

ht of burst (John Stillion and David T Oletsky, Airbase Vaulnerability
Missile, RAND Corporation 1999, online at hctps://www,rand.org). An

sltimeter is a device for determining the Jltitude of an object above a fixed level.
American submarine-launched ballistic missiles will soon have altimeters known
as “compensating’ fuses. These are highly effective as they reveal whether the
warhead is off track or short of the target and take the warhead closer to the
target. (William Z Lemnios and Alan A Grometstein, Lincoln Laboratory Ballistic Missile Defence
Programme”, Lincoln Laborasory Journih vol13, nol, 2002, ppd-31) Compensating fuses will soon be
available to all states with modern multistage ballistic missile systems, as building
Jrimeter fuses is not difficult. Ballistic missiles with new compensating fuses
will be fully capable of hitting hardened or concealed arsenals. Broadly speaking,
ballistic missile launches will soon be revolutionised due to highly effective high-
vech devices such as fuses. This is yet Jnother example of a variable jeopardising
the survivability of retaliatory arsenals.

The improvement in accuracy has brought within the ambit of possibility
“rapid missile retargeting. This multiplies the potency of ballistic missiles by
reducing malfunctions and reintegrates communication and weapon systems
into 2 single console. However, increased missile accuracy may reduce missile
reliability as far as hardened targets are concerned. The solution is that if missile

failures are detected, targets can be reassigned to other missiles held in reserve.
(John D Steinbruner and Thomas M Garwin, “Strategic Vulnerability: The Balance between Prudence and Paranoia”,

the Atomic Scientisss, vol72, na2, 2016, pG4, p66
Jeimeter to C

counterparts, use an a
ry vehicles and then com

expected trajectory of re-ent
adjusting the warhead’s heig
10 Conventional Cruise Missile and Ballistic

“Overview of

W’g LD A FAIRS WINTER 2017 (OCTOBER - DECEMBER) VOL 2k
Gowt. Cott:

Nt <

ocCdIlineu wit

C




o
xecuracy s of such magni
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¥ Woolf, US Seategic Nuclear Forces: Backgroun

016 Other nuclear powers mig
 rapid retargeting capability g
- breakthroughs. Thus, the age
f develop and incorporate newer tec

erode the survivabilicy of retaliatory
Of greater note is the fact that

Nighbert, The Accwracy

conventional weapons, which can then

be used to target hardened arsenals.
This is indeed a worrisome scenario
for all nuclear states and will probably
shape the future of not only nuclear
deterrence bur also nuclear warheads,
delivery systems and the forces raised to
handle them. While this will take time
(a few more decades), what is deeply
disconcerting is the rapid development
of robots and artificial intelligence
and the discourse that they could take

ssional Security, voll, nol, 1976, ppl51-5 and ppl
ible due to modern technologies inc
tude that retarge

‘minutes. According to media reports, the
allistic missile launch co
A Development and lssues:

ht have also alrea
iven their proven 2
of accuracy has ena

hnological breakthroughs that cons

arsenals.
the accuracy revol

and Precision Revolusion: Whas's Ab
means that improved accuracy will proba

argeting 15 now

s9-68) Rapid missile ret :
ing devices: The

luding accuracy measur
ted missiles can hit targets 103 matter 0

US installed rapid retargeting missiles

ntrol centres in the 1990s (Amy F
Washington DC: Congrwional Research Service:

dy developed and incorpora.tcd
bility to match rechnological

bled nuclear weapon states to

iderably

ffery S

ution is ongoing. U¢
is

www.csri.com)

cad of GIS, 2010, online at hewp://
effectiveness of

bly keep sharpening the
Modern data gathering sensors

mote piloted crafts can loiter

of re
nitor

pear enemy targets and mo
critical road  junctures for
months or years on end. Modern
sensors are capable of gathering
storing and transmitting data
much faster, enabling handlers
o observe persistently the
movement of enemy arsenals.

over hundfcds of thousands of human jobs worldwide in just another decade or
two—the impact on warfare, including nuclear war, will be huge.

The Shine of “Remote-Sensors”

a strate, ieldi
Seillion, g); ::f;ﬁhlddmg .HUClear forces. (Alan J Vik, Richard M Moore, Bruce R Pirnic and John
Aero erations against Elusive Ground Targes, RAND Corporation, 2001, online at heeps:/fwww.

rndorg) Ballistic missile submarines, mobi
: . mobile land-based missiles and th f
trying to track then}‘ have made the task of “hiders” far more c?irflzﬁcul: ot

VOL 21 N
- DECEMBER) WINTER 2017 WORLD AFFAIRS

eyt Oob




ATTAR RABBANI

rely | : ' ioni he pattern
entirely impossible. The specific trends that have revolutionised the P o
rse sensor platforms, pumer

of secking concealed arsenals include dive _ hle by
techniques of analysing sensor signals, persistent observations rr}adc pos e
signal intelligence antennae, undersea hydrophones and geostationary saCh Pm,cm;
satellite image resolution and data transmission speed. (Defence Advanced Research 710)

. il
Agency, Breakthrough Technologies for National Security, 2015, onlinc at hnps://wwW.:iafP“-m‘) — d dic
% ‘ [
The first sensor propelled trend making the task of “seekers

: Cold
job of “hiders” more difficult is the diverse sensor plarform. During the G0

War, the intelligence on the whereabouts of enemy arsenals was tracked bfy ;Z:e
so-advanced satellites, submarines and piloted aircrafc. While meny Of
instruments are still in use, they have been supplemcnted py new glat orm:é
Today intelligence gathering on encmy arsenal movement is donz i feftfilgns
piloted aircraft and underwater drones. Enemy facilities, fofc.es anc Operd "
are under the constant watch of underground and undersea hidden sensors. (i)
Thug, nuclear states have multiple platforms to monitor the movement of enemy
arsenals and such a close, constant and LLP‘“"df“‘3 monitoring has been made

possible by advanced sensor technology. o .
The second sensor propelled trend is the new and multiple signal analysing

technique. (Instirure of Nuclear Macerials Management, Information Analysi Technologies, Technigues and
Methods for Safeguards, Nonprolifersion and Arms Control Verification Workshap, 2014, online at h:q?;//www.inmm.org)
During the Cold War, both peace and war time intelligence gathering of enemy
arsenals was done by photoreconnaissance, underwater acoustics and adversary
relecommunications. These techniques are siill in use as well, but modern
techniques now gather data from the entire electromagnetic field. Highly
effective techniques that have fast become prominent include spectroscopy
to identify vapours leaking from faraway facilities, interferometry to discover
underground structures and signal processing techniques such as underpinning
synthetic aperture radars to perform better. Modern sensors now have the ability
o emit radar waves at various frequencies to maximise resolution and penetrate
foliage. In other words, nuclear states now gather far more accurate intelligence
about enemy movement using advanced sensors.

The third sensor propelled trend is persistent observation made possible by
signal antennae, undersea hydrophones and geostationary satellites. During the
Cold War, strategic intelligence was done by sensors that collected snapshots
and not streams of data. Spy planes and satellites sprinted past targets, passed

overhead and then disappeared over the horizon. These days, alongside the

A
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e sy Fatlien, remote sensing technology used 1o he weak with |

vesolution leaving scientists wnable to make sense of the imapery.

Muodern sensory

and new data provessing devives entable the seientific community (o measare

accurately the vontents transtitted
of even the faintest inmage and lowest
background sound. For example, while
older reconnaissance satellites could
detect abjects as small as 2§ teet across,
modern reconnatssance satellites such
as WorldView-3 and  WorldView-+4
can  callect images with  one-foot
resolution, American spy satellites are
alleged to be capable of resolutions less
than four inches. Modern sensors thus
enable nuclear states to not only collect
strategic  intelligence  about  enemy
arsenals, their movements and other
related facilities from upclose but also

The US is suid to have developed
a missile defence system  that
cn detect  incoming  missiles
and destroy them mid-air, well
before reaching the intended
targets. This system (THAAD)
is built around the technological
expertise  of the American
surveillance establishment and
is said to have been deployed
recently in South Korea to
mitigate possible missile-borne
threats from North Korea.

allow them to know the exact status of enemy retaliatory systems. Infrared sensors,
advanced radars, interferometers and spectrographs have thus transformed the
very nature and type of strategic intelligence.

The fifth sensor propelled trend is the speed of data transmission. (World
lnxti(m for Nuclear Security, Dt Analyrics for Nulear Securiry, 2015, online at hrpsi//wwwiwins.org) Dll!‘illg
the Cold War, transferring information from unit A to unit B took days, as did
data processing involving satellite photos. The older sacellites were also much
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ATTAR RABBANI

etc collect the

ones, satellites,
The processe

things are quicker and very Jifferent—arcraft, dr
intelligence, which is quickly cransmitted €0 2 suitable centre. g
intelligence then reaches the table of decision makers. A decnsxonft o g
is sent for implementation and all this happens within matter odmmscnsors
at the most hours, depending upon the nature of th(.: content. Mg C;ﬂ = e
have thus increased data processing speed a million times over and [€ l; o
time consumed from days to hours or even minutes. [n summ, the shu:lc ; sebility
or the sensing revolution, as it is called, has signiﬁcandy improved the 2 o/
of military planners to track enemy arsenals. This is 2 globa.l phenomenon

no nuclear state is immune from its impact. Some countries have bec'n ;no}ie
successful in hiding their arsenals than others. While the US has exploited the
new sensing technology to great effect, others are fast catching up-

The Shrinking Circle of “Roaming”

The circle of “roam-free” arsenals is shrinking fast and the strategy of securing
s also under duress. During the Cold

nuclear arsenals through “cedundancy” 1 ' ‘
War, both primary and extra of alternative arsenals roamed free without being

detected. Secrecy was the cover under which alternative arsenals were made |
secure, sound and safe and as such could be relied upon. Technological advances
however have reduced the degree of reliability considerably. For example, the
US could locate, count and track Soviet SSBNis for long spells of time—days,
months and even years. It could do so because of technological breakthroughs
like hydrophones and supcr—computcrs——underwater hydrophones identify
and locate enemy arsenals while computers process the generated data. By the
1970s, the US had equipped itself with advanced sonar, sonar arrays and on-ship
computing facilities, which receive, hold and process data in real time. As soon as
the Soviets realised that their arsenals, particularly mobile ones, had been revealed
and were being followed by the US, they too acquired similar capabilities. The
major nuclear powers—China, France Russia, the UK and the US—constantly
seck newer competitive technological prowess, undermining the survivability of
nuclear weapons, especially mobile arsenals. As a result, alternative arsenals too
have stopped roaming freely.

Improved technological competence also frustrates atcempts to secure nuclear

mObﬁ - (lgs Ultra-advanced surveillance systems such as radar satellites
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air, well before reaching the intended
targets. This  system  (THAAD)
is built around the technological
expertise of the American surveillance
establishment and is said to have been
deployed recendy in South Korea to
mitigate possible missile-borne threats
from North Korea. Moreover, the US
has been reportedly tracking China’s
mobile missiles for years while the
Chinese, using modern technology
have considerably reduced the risk to
their nuclear capable missiles. Likewise,

India and Pakistan, the arch Asian

rivals, have been chasing the movement of one ano
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o track enemy arsenals,

oted aircraft enable nuclear countries t :
b particularly mobile missiles capable of carrying nuclear warheads. While the
" effectiveness of surveillance systems depends upon t
tracked—size, location, topography and
systems of countries leading in technologic
the US) have adapted to the new challenges. The US is sai

missile defence system that can detect incoming missiles an

he traits of the object being

protective featurcs—the surveillance

al advancements (China, Russia an
d to have developed 2

d destroy them mid-

China’s nuclear-armed submarines
are noisier than their American
or Russian counterparts and

therefore more susceptible to
detection. Nevertheless, the

Chinese are yet to develop
suitable technological measures to
mitigate this challenge. India and
Pakistan too have been struggling
to develop appropriate measures
to increase the survivability of
their nuclear arsenals.

ther'’s nuclear arsenals as well.

In this battle, India has been using its newly acquired satellite Jaunch capabilities,
whereas Pakistan has been actively assisted by China. Thus, improved technology

has made the sport of “hide and seek” even more complex.

THE NEW RACE

n the context of the changing technological contours discussed so far, it is clear
thar nuclear powers will increase their endeavours to shield retaliatory arsenals

and the forces that organise them. However, the greater the efforts to secure
arsenals, greater will be the efforts to overcome them. This vicious cycle could
poter%tially engender a new arms race—the signs of which are already discernible.

Fu§t, the greater the resources, the greater the benefits, in other words, the
countries that possess more, will gain more. Thus those that command berter
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t0 harness them © the optimu®
e them more effectively
American retaliatory systemms e far
e UK, as the US is the Jeader 10
onomy o astrophysics- The rest
and there to 5ats

ds in technology Jargely ste™
hina, Germany, India,

institutional ability

als and the forces chat organis

technologies and have the
will secure retaliatory arsen
than those that command less. For example,
more secure than those of China, France of th
technological revolutions from aeronautics to astf
merely follow in its footsteps, albei
nationalist egos. It is well known that the latest tren

from the US, more so in the military feld. Although C ble
Japan and Russia are indeed riding technology revolutions, they lack compat? wal
human, institutional and material capacities needed to prop Up technolog! 1
prowess. In the domain o ons and the forces that guar

£ the safety of nuclear weap
them, there is no doubt that nu vulnerable today than

i 1 Wever

before and concerned countries . elc':l them. Eo 1 E,c

as increased security St€ps incentivise peers © follow suit, ulcimarely all are 1€
ipe for a furious and ceaseless arms race:

even more vulnerable. This is a sure rec : :
Second, the retaliatory forces of all nuclear countries are 10 3 peculiar
bind, as they require the capability © Jcrack not one but multiple enemy

2 combination

warheads simultaneously. nuclear countries us€
of strategies to secure ret is means that they have to raise,
i

d an array of retaliatory platforms——attack aircraft, missiles
d across all potential conflict arenas. On the on¢ hand,
eyes and on the other know the whereabouts
d know them well—exact numbers,
ear countries have to keep making

and submarines—sprea
they have to hide from enemy
of their enemies’ retaliatory platforms an

facilities and types. In other words, nud
technological breakthroughs to face multiple adversarial warheads while reliable

retaliatory forces must be Jble to knockout an “array” of weapons. Nonetheless,
the fact remains that all countries are progressing down the same path—gaining
the ability to hit multiple warheads simultaneously. Hence, as on¢ country
SUrMOUNTS an enemy’s perceived technological breakthroughs, the adversary in
curn does the same and this continues unabated leading to an arms race.

Finally, certain scenarii will be difficult to overcome. For example, the Soviet
Union during the Cold War discovered that American intelligence was tracking
the movements of its SSBNs, yet it could not do much in the short term.
.Evcnn.laﬂy however it managed to develop the technological ability to counter
it. China is currently facing a similar challenge. Ies nuclear-armed submarines

A nf)“.—‘?gi t\haﬂ their American or Russian counterparts and therefore more
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susceptible to detection. Nevertheless,

technological measures to mitigate this challen
been struggling to develop appropriate measures to in
their nuclear arsenals. Thus, survival capability is not evenl
all nuclear countries and it will take time to resolve certain ¢

as technologies and techniques
advance, new challenges will be
engendered and nuclear countries will
work harder to face them. In short, the
race for technological breakthroughs
will continue as no nuclear power can
afford to be complacent. However,
as some will be more successful than
others, this will act as the “fuel” to fire

a new arms race. In fact, technological
breakthroughs and ~ advancements

the Chinese are ye€

¢ to develop suitable
ge. India and Pakistan too.have
crease the survivability of
y distributed among
hallenges. However
desire to
er

India and Pakistan
keep the doors open 10 :
probable inductions into their
nuclear postures. This is to
surpass  possible technological
2dvancements from the other side
and keep the option of upgrading
arsenals and the forces that support
them. The result is nothing but
new arms race, which is already

have often been the most important
: : . well underway.

variables affecting not only nation-

states but human lives as well. While the batdle lines may be drawn, the outcomes

will depend on the contexts—economic, military, political and technological—
under which the battles rage.

A CASE SCENARIO: INDIA AND PAKISTAN

n South Asia, the policy implications of ceaseless technological advancements
will be palpable, pervasive and profound. Both India and Pakistan will probably
find themselves in a policy bind, as their chosen path is one of following each
other in technological breakthroughs in the name of national security or defence.
Their nuclear postures have several interesting aspects and the most relevant ones
are examined below.
First, while India’s nuclear posture is of “minimum credible deterrence”’,
(s nformation Bureau, Jndis Nuckar Doayine, 2003, onlin ¢ hepifpib-nicin) Pakistan’s is of an
ultimate weapon against an “existential threat” from outside. (Pakistn Defense

C Pabistant ) . o s .
{  Pakistans Nuclear Doctrine, June 2009, online at heps://defence.pk) A minimum credible deterrence

however will bc/rfgg}er minimal nor credible and will probably unfold as
to :
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standard that adversely affects cr O et This means chat

any minimal fa

is a guiding variable, credibility will not be the L o

the Indian nuclear posture is self-contradictory. Nevethcless, itisa ptrl p '
¢ hand, India may arguc chat its nuclear Prog

contradiction. On the on an
defensive, as it talks of minimal as a constraining v

set aside any potential constraints that even Fan uldmate
becter in its cl

credibility. Pakistan's posture is no ;
weapon :xygainst an “exli)stential threat” from abroad'a.llows Islarr‘labad. Zlﬂ gﬁ::’l;
leeway to enhance its retaliatory systems: In addm'on, an C}-ﬂm?g 1o
purposely left undefined. This makes abundantl)'f plaJ.n the dc.sm: 0 1 :I S
keep the doors open t0 further probable inductions into their tkiluc :;l iidc Ny
This is to surpass possible rechnological advancements from the 0 i; ke
keep the option of upgrading arsenals and c.hc forces that support €Il
result is nothing but a new arms race, which s already well underway..

SCCODd, Indla stipulatcs to “no first LlSCn, (“Government unlikely tO Change its No First U;_:
Nuke Policy”, The Hinds, 2017, online at heep://swwrw.thehindu.com) whereas Pakistan has no suc

constraint. (“How Pakistn is Planning © The National Inserest, 2017, online = heep://
wasiopalinerescorg) [ndia has consistently maintained (s0 far at least) that it will not
use nuclear weapons against non-nuclear states nor will it use them as the ﬁr.st
weapons of choice against nuclear states. The implied suggestion is that India
will not threaten any state whe weapons,
nor will it use them except in s

ariable. On
y diminish

Fight 2 Nuclear War”,

ther nuclear or non-nuclear with nuclear
elf-defence. While this may sound fantastic, it is
not straighdforward, as India may not feel it necessary to restrict the number and
type of its arsenals necessary for sclf-defence. That is, it may use the term self-
defence in its own interests. Pakistan has no constraints of no first use or no use.
It has kepe the possibility of using its nuclear arsenal wide open. This perhaps
is the result of its relatively moderate conventional combat capability vis-2-vis
India. This is also related to technology induced scenarii of the future and a
desire to keep nuclear deterrence as an option.

Third, although Pakistan has reportedly also developed “tactical nukes”, (“The
Dangers of Pakistan's Tactical Nuclear Weapons”, The Diplomar, 2017, online at heep://thediplomat.com) India has
never publicly articulated a response. Tactical nuclear weapons are designed to
be.uscd on battlefields in military situations. These come in different forms—
:;ur;l:drz Csshells,_dcepr_h charges, gravirx bC{mbs, lm@m, short range missiles,

. et—and would be effective in demolishing enemy “chock-points”
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such as long viaducts, narrow mountain passes and tunnels. (lnstruze for Defeace

Studies and Analysis, Pakistan’ Tactical Nuclear Warheads and Indias Nuclear Docrine, 2016, online at hrtp://id.s:-i—in}
Pakistan’s primary reason for developing tactical nukes is India’s recbnologlcal
forward movement. Through these weapons, Jslamabad hopes to circumvent
possible technological breakthroughs by India. On New Delhi’s part, there
appears to be no articulated response to these nuclear weapons. }—.{owever,' rjh‘crt
is no dearth of options available to mitigate such threats to military facilites,
storage sites, units, etc. Moreover, given the robust, sizable and ?dvanced
{  institutional base, it will not be difficult for India to neutralise any hostile nukes.
It will merely develop its own tactical nuclear weapons, which may be even more
advanced than Pakista’s. Hence, India and Pakistan are both concerned about

technological breakthroughs on the other side and their cascading effects on
nuclear arsenals and retaliatory forces.

CONCLUSION

Compared to the Cold War era, modern nuclear arsenals and the systems tb?t
operate them have shrunk in size, surged in stealthiness and increased in

accuracy on account of technological revolutions. As a result, retaliatory arsenals,
forces and other auxiliary subsystems have become more vulnerable. Survival
strategies such as “hardening”, “concealment” and “redundancy” are no longer
robust, as most nuclear countries now have the technology to trace, track and
crack enemy arsenals. Accordingly, these countries are doing their utmost to
improve retaliatory capacities by developing technologies that are even more
advanced. However, this has made nuclear arsenals more insecure and fuelled
a new arms race among the nuclear elite. The new technological contest is a
serious challenge to the entire retaliatory system—the heart and soul of nuclear
deterrence.
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