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Abstract

This thesis compares how four different nuclear weapon states (Britain, China,
India and Pakistan) have gone about developing their nuclear command and control (C2)
systems, and demonstrates that des@ieeraldifferences between the cases, there is a
central set of factors that remain constant over time and space. These suggest that there is
a set of dynamics that could fora global norm for nuclear C2.

Robust and synchronized C2 ensures effective execution of nuclear operations
with the significant leel of confidence during both times of crisis and peace. States
strategize their resources keeping in view the weoase threat scenarios for which
nuclear C2 of a particular nuclear force is designed. This thesis examines the evolution
and stability of nalear C2, and identifies the factors influencitgdevelopmentThree
key stagesinception, growth and maturity are identified during the evolution of nuclear
C2. When evaluating the stability of a nuclear C2 system it is important to consider
which stage the programme is in. Stability of nuclear C2 is considered in this thesis as the
condition whereby nuclear weapons are protected against unauthorized and/or accidental
use, while also maintaining combat readiness and survivability, necessary for achieving
state of credible deterrence.

Key factors that influence the evolution andodity of nuclear C2 are identified
and tested in this thesis, these include the threat environment, nuclear aodribe
importance ofcivilian/military control and leadership, where the juxtaposition and
interaction between the political, military asdientific communitiestthe stakeholders
of nuclear C2+is key.
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Introduction

The risk of unauthorized and/or inadvertent nuclear use remaigsably
significantin the 22! centurygiventhe presence of growing number of nuclear weapons
states (NWS) and aspirant countridéis is multiplied by the presence of unresolved
conflicts and tensions among NWS such as hiRdkistan, USNorth Korea, USChina
coupled with anew dimension of threatt nonstate actors with terrorist groups
expressing interest in acquiring nuclear weap@éssa consequeeNWS have sought to
ensure that theinuclear forces are used only and when authorized and not otherwise
through nuclear command and control (&3stems These must also be capable of
deliveringcredible nuclear deterrence, by makagilable the redred nuclear forceto
be launched when authorizell. must also carry out thesdunctions effectivdy both
during peacetime, crisis and if subjected to first strike. As a consequence states have
developed complex and decentralized systems of nuclear i@2,mwiltiple layers of
redundancy. Essential components of these arpdha&es, mechanisms and procedures
necessary to ensure teffective and efficient mnagement of nuclear operations. These
have evolved over time in response technological advanceents and emerging

challenges.

The importance of nuclear C2 cannot be disputed, however, despite this there is a
relative dearth of academic studies into how and why states develop these sybtems.
is due in part due to the challenge of obtainipgn source information on this topic.
States have traditionally restricted information on the setup of their nuclear C2 systems
out of concerns that adversarieould use this to undermine theHowever, there has
been a recent broader shift towards tp@mency when it comes to nuclear weapons
issues, with the recognition that the sharing of certain types of information can also boost
public confidence and inform best practice. In addition some states developed their initial
nuclear C2 systems more thaftyf years ago and certain details on those early systems
have now been declassified. This thesis seeks to take advantage ofeék@dring the
key factors that have shaped the developed of nuclear C2 systems. In an effort to try and

understand why ceain decisions were taken by states in this area and to ascertain



whether there exists commonalities in the development of nuclear C2 by different
countries.In order to achieve this a comparative approach is taken in which the initial
development of nucleaC2 by four NWS is analysed, with an attempt to identify
commonalities and differences. By comparing these cases an effort will be made to
identify a set of common factors that remaanstant over time and spaae the
development othese systemsexplaing the idea of whether there mayist a global

norm for nuclear C2

In the conduction of this analysisxaw analytical framework for studying nuclear
C2 has been developed (discussed in detail in Chapter one). This identifies key factors
that may shap the evolution and stability of nuclear C2, which are explored in turn for
each of the different country case studiés.this analysis particular attention is devoted
to the interaction between different stakeholders within the nuclear C2 enterpise. Th
follows from the recognition that politicians, the military and scientists all have key but
different role to play in the development of such systems. Albeit roles that may not
necessarily align at all times. Consequently, how these three stakehela®rsd ce

exist with each other over time and establish strong working relations will be explored.

The four casegand time periodshhat have been selected for study in this thesis
are the United Kingdom(19521967) China (19641979) India (1974 till 1997) and
Pakistan(19982013) These have been deliberately chosen to be the first fifteen years of
development, the rough time taken for these countries to establish a credible nuclear C2
and periods where each system underwent a significant evoliwitiile these cases are
separated in time and space they have the key commonality that each country has
developed relatively small nuclear forces, certainly in comparison the United States and
Russia.While other small NWS states, such Fa®nce Israeland North Koreacould
have potentially been included within this study tlaeg notGXH LQ SDUW WR WKH D
limitation to conduct research on these cadésith Korea is relatively new NWS so

information about itsuclear C2systemsis difficult to access. Likewise, Israel is not

! Please note that for India the focus is on 1998 to 2013, as this was the period where there was
significant nuclear C2 development. The period 1974 to 1997 is included for completeness, although during
this time there was little in terms of nuclear C2 aathement.



included dued its policy of nuclear opacitgndlack of information on IsraeBystems in

the public domain.

This Chapter starts with a detailed discussion of the existing literature on nuclear
C2, highlight gaps and by o so situating the work carried out in this thesis. It then
outlines the research problem that will be explored and the specific research questions.
This is followed by the research methodology adopted, a comparative case study
approach, and why that &ppropriate for this topidzinally information is given on the

data collection process and the thesis structure is outlined.

Literature Review

This section reviews the major scholarly studies on nuclear C2 to explain how the
thesis fits into the exisig debate in the field. The landmark studies on the topic are
arguably the works of Bruce G. Bldgit985) Paul Bracker(1983) Peter Feave{1992;
199293: pp. 166187), Scott Sagail993) Desmond Bal(1981) Shaun Gregor{1988:
pp. 3951; 1986; 1996)Stephen Twigge and Len Sc{2000) An important edited book
called Managing Nuclear OperationfCarter & et. al., 1987yvhich provides a broad
overview of C2 covering the major technical, political and psychological aspects.
Contributors of this work have extensive experience of working with different aspects of
nuclear C2, which serves to make this book comprehensive anditativef This book
helps in understanding the complex nature and norm of nuclear C2 of the US and USSR
developed during Cold War period. It is limited in that it does not cover other NWS
including Britain, France and China. Comparatively, Shaun Gred®96) studies the
development of nuclear C2 in west European theatre and in individual states of the US,
Britain and France His work on nuclear C2 of NATO provides an important

understanding about the linkage between nuclear operations and flexible egspuhs

2 Ashton B. Carter is currently serving as US Deputy Secretary of Defence and is forBieeator of
Preventive Defence Project at Harvard & Stanford Universities, John D. Steinbruner is Professor at the
University of Maryland and Director oflISSM, Charles A. Zraket was a retired chief executive of the
MITRE Corporation, Bruce G. Blair served as a US Air Force Minuteman ICBM launch control officer,
Donald R. Cotter was a retired atomic energy and Pentagon official and a nuclear weaporst saradegi
Paul Bracken is a leading expert in global competition and strategic application of technology in defence.



DVVHVVPHQW RI 1$721V SHUIRUPDQFH GXULQJ FULVLV D
response that helps while categorizing the variables for this thesis. Different scholars
highlighted the challenge of interoperability in NATO at decision and theatré leve
KRZHYHU *UHJRU\YV VWXG\ RI VWUHQJWKY DQG ZHDNQHYV
organization proves useful. Moreover, his chapter on Britain has extensively provided the
EDVHOLQH XQGHUVWDQGLQJ DERXW WKH %ULWDLQYTV FDVI
thesis. This work is limited as it is more focused on west European theatre that highlights

the need to explore nuclear C2 development in other theatres such as Asia (China, India

and Pakistan). This thesis attempts to fill this gap. Furthermore, theacatmp

approach used in this thesis that employs similar variables is helpful in assessing nuclear

C2 evolution across different countries. This in turn generates an understanding about

normative development of nuclear C2 at the international level.

In his influential scholarly account, Bruce BIgit993) indicates towards the
complex and intricate nature of nuclear C2 due to the involvement of human factors at
different levels of command. Blair emphasizes that technical and organizational
constraints sould not be ignored during the nuclear command development. For
LQVWDQFH KH ZULWHV 37KH GHFLVLRQ SURFHVV LQ VLW?
people, many with delegated powers. It involves standard operating procedures, rules of
engagement, andlarge number and variety of technical C3I components performing a
wide range of functions at all echelons. The course of events would surely be affected,
perhaps determined, by how these elements of the decision process operate. Even the
decision to authdze the use of nuclear weapons, the decision most readily associated
with the model of a single actor, cannot be profitably isolated from these elements. It is
WKH GHFLVLRQ RI D VLQJOH DFWR1998:Q@. RIYOQODLKHVPRRWNW L
aloQJ ZLWK )HDYHUYV ZRUN SURYLGH D XVHIXO XQGHUVW
handling nuclear operations and the knowledge gained from this work is used in
categorizing the factors (such as threat environment, control and leadership) that

influence devapment of nuclear C2.



Another workby Peter Feaver calle@uarding the Guardianprovides a deeper
insight into the US pattern of civilian control over the nuclear arsenal. Feaver suggests
four variables including the arsenal size and dispersal, perceived vulnerability of the
nuclear forces, nuclear doctrine and presidential stytartfiaence the pattern of civilian
FRQWURO RYHU QXFOHDU RSHUDWLRQV 7KH GLVFXVVLRQ 1
this thesis because the variables that are drawn for the thesis link themselves with that of
JHDYHUTV (I pp. BAOHVsome ways, as explained in later section of this
chapter. Later Peter Feaver has also published a journal article e@uatiechand and
Control in Emerging Nuclear Natioria which he highlighted the influence of nature of
civil-military relations within he country and timergency factor on the structure of
FRXQWU\fV QXFOHDU FRPPDQG DQG FRQWURO ZKHWKHU L
article was published in winter issue loternational Securityournal of 1992/3. At that
time, India and Pakiah had not developed operational nuclear weapons capability.
Therefore, the propositions that Peter Feaver has made in both of his studies about the US
and emerging nuclear states are thoroughly studied and these propositions have helped in
building the famework to study the nuclear C2 of smaller nuclear forces notably of
Britain, China, India and Pakistan. This is elaborated in later section of this chapter.
Moreover, the time period covered in this thesis for India and Pakistan (i.e:2Q298
is impottant because it helps to understand the development of nuclear C2 norm across
different times of history. Other case studig#8ritain (time period is 1952967) and
China (time period is 1964979), help to understand the development of nuclear C2
norm duing 1950s, 60s and 70s.

Another study that was utilised is an edited book cdfledining the Unthinkable
The contributors of this book study command and control systems of different states
through the lens of realist, organizational and strategic reultoeories; however, the
HPSKDVLV XSRQ VWUDWHILF FXOWXUH LQ H[SODLQLQJ VW
important differences do exist between people with different histories, outlooks, and
SUHIHUMNNQtZ,HY87: p. 14Btrategic culture #ory posits, as Sagan observes, that
VWDWH YV & LV LQIOXHQFHG E\ VWDAkHJ ViorBR&HVWLF SR
historical experiences and myth§&Sagan, 2000: pp. 3#2) States having different



cultural norms tend to adopt different designs for rtheR. However, given the

significance of domestic politics, Saga(R000: p. 43) emphasizes upon the
QHRFXOWXUDOLVWVY SURSRVLWLRQ DERXW WKH FRPPDQG
leaders fear the possibility of military coup, there are highe@ncés of maintaining

centralized control over military and especially over WMDs and the authority to use

these weapongBiddle & Zirkle, 1996: pp. 17212) ORUHRYHU WKH OHDGHUVT
about surprise attack also define the structure of(§&2gan, 2000p. 44)Leaders with

experiences of surprise attack are likely to be obsessed about the decapitation strike that
compels leaders to maintain high level alerts of military forces during peacetime and a
delegative C2(Sagan, 2000: p. 4ARelated to this, &er Feave(199293: pp. 160187)

posits that the choice of delegative or assertive C2 system depends on the nature of civil
military relations and the understanding of geographical and time constraints.

Sagan highlights that strategic culture predibts wifferent states would adopt
different C2 structures depending on the domestic deemmking norms, domestic
LOQWHUHVWY WKH SURFHGXUHV RI VXFFHVVLRQ H[SHULHQ
interpretations abouwhethersurprise attacks indte wars. Among these, the decision
making norms are significant for the thesis as they highlight the patterns of interaction
among civitmilitary within the C2. Slocombgl987: pp. 132.33) adds here the critical
requirements of legitimacy and timerfthe decisiormaking process® , W LV QRW VXIILFLH
WKDW WKH RUGHU EH PDGH DQG FRPPXQLFDWHG WR WKH
Therefore, it is critical to analyze how the decisinaking norms help in locating the

legitimate authority within a ate that can issue launch orders.

Sagan(2000: pp. 4547) aptly makes the point that understanding about what
determines the C2 structure is important for the leaders, militaries, scholars and
intelligentsia. He further stresses to carry out in depthladizanvestigation into the
XQGHUO\LQJ SURFHVVHVY WKDW LQIOXHQFH PLOLWDU\ GRFV
RIILFLDO DQQRXQFHPHQWV"™ PXVW EH OLIWHG WKURXJK V)
where literature recognizes the importance ofdghg nuclear C2 from cultural

viewpoint because it will provide deeper insight about the structure nuclear C2 and will



offer a degree of certainty about the future; thereby, enhancing the predictability about
such matters. The thesis is largely a maratest of this recognition. Moreover, the
subject has largely been dealt from the technical and political aspects involved in
maintaining nuclear C2 during Cold War; however, few accounts are available that
concentrate on the nuclear C2 development in-Gostt War period and in new nuclear
weapon stategFeaver, 19933: pp. 160187; Seng, 1997: pp. SIR.)

For instance,Planning the Unthinkablecontains two separate chapters that
discuss Indian and Pakistani nuclear C2 contributed by respective Indiatarsc
Waheguru Pal Singh Sid{@2000:p. 146, 156and Pakistani scholar Zafar Igbal Cheema
(2000: pp.174175. Both scholars stressed upon the cultural approach to study C2 in
comparison to the realist and organizational theofieese two chapters provide useful
insight but this book was published in 2000, two years after India and Pakistan acquired
operational nuclear capability. Several developments occurred in subsequent years such
as: both states announced their nuclear CRoaties *India first announced its draft
nuclear doctrine in 1999 and then updated version in 2003 and Pakistan announced its
National Command Authority Act in 2010, and major developments occurred in their
nuclear arsenal and delivery systems. Therefthrere exists a substantial gap in the
literature. The thesis aims to fill in by covering these developments in order to provide an
HQKDQFHG XQGHUVWDQGLQJ DERXW WKHPMhEIR) RRXQWULHV
Unthinkabledid not cover the British an@hinese nuclear C2 so by including the Britain
case study into the thesis will be an addition to the existing literature on nuclear C2 from

the cultural viewpoint.

Other notable works are focused on individual country. For instan&aiming
Armageddn Twigge and Scott provide a comprehensive and detailed account of British
nuclear C2 and associated infrastructure of intelligence and communications. It covers
%ULWDLQYY OHDUQLQJ DQG HIIRUWYV WR PDQDJH LWV QXF(
alliance level. It is based on recollections of officials and military personnel of Britain
and the United States that makes it uniquely important work on the subject. Since it is an

extensive study of western and British nuclear forces therefore it resdeesal



guidelines that are utilized in this thesis. Building on these guidelines, this thesis presents
a comparative study of learning and efforts made by Britain, China, India and Pakistan to
manage their nuclear operations. Likewis@e DQDJLQJ , Qcfedr DFpkteslb)(
Verghese Koitharg2012) evaluates Indian nuclear force management in detail that
highlights shortcomings in Indian nuclear decisioaking and operations. This work,
along with other studies on Indian nuclear C2 by different sch@Resovich, 2001;

Tellis, 2001; Chengappa, 2008anwal, Jan 2000 provides baseline understanding
about Indian case study in this thesis but they are limited in focusing on one country. In
case of China, there are very few scholars who have exclusivelywitahuclear C2,
notably John Wilson Lewis, Xue Litai, Jeffrey Lewis, Evan S. Medeiros, Mark Stokes
and Wu Rigiang(Lewis & Xue, 1988;Fravel & Medeiros Fall 2010; Lewis and Litai,

1987: pp. 54554; Rigiang, 2011: pp. 9.20; Stokes, 2010; Lewis, 201%he works of

these scholars renders important insight into Chinese nuclear C2 development that is used
in this thesis. Similarly, works of Zafar Igbal Cheema, Bhumitra Chakma, Zia Mian,
Zafar Khan, Feroz Hasan Khan and Naeem Salik provides baseline andergtabout
SDNLVWDQ TV(Cheema RMU p&17180; Salik, 2009; Khan, 201Xothari &

Mian (eds.), 2001Mian, 2001: p. 6Chakma, 2008The aboveanentioned works and
VFKRODUV UHPDLQHG IRFXVHG RQ LQGLYLGXDOQhBERXQWU\YV
thesis is different from these earlier works in its comparative approach to study nuclear
C2 development of Britain, China, India and Pakistan.

Research Problem

The research problem behind this thesis is to explore how the four differst sta
(Britain, China, India and Pakistan) have sought to develop their nuclear C2
infrastructure. This is done with the help of comparative research approach that will
DVVHVV WKH GHYHORSPHQW RI VWDWHVY QXFOH®U & DFUR
is because the studies that have been conducted so far with regards to nuclear C2 largely
focus on a single country. This thesis is different from earlier works by performing a
comparative analysis of four case studies rather than just consideringrnG2ldor a

single country case study, the dominant approach within the existing literature. It applies



a common framework (discussed in later parts) that consists of the influence of threat
environment, leadership and control of nuclear operations oaviblation and stability

of the nuclear C2 of Britain, China, India and Pakistan during the initial years after they
achieved the operation nuclear capability.

The comparative approach also differs in reference to its treatment of key internal
stakeholdes. Generally, the literature focuses upon the civilian or political side and
military side as two different forces and their mutual interaction. The thesis identifies
three key stakeholders military, politicians and scientists, that are critical for the
evolution of and stability within the nuclear C2 in a NWS because together these three
can ensure the effectiveness and synchronization of the system. The scientific community
is identified as an additional key stakeholder because the management of nuclear
weapons operations extensively depends on the scientific research and development
(R&D) that makes the importance of scientists for nuclear C2 critical. For this reason the
behavior and interaction of scientific community with other two stakeholders is
significant to study. Therefore, this work provides a unique study on the influence of this
community and how interactions between the key stakeholders affect the evolution and
stability of nuclear C2. Hence it endeavours to fill the gaps in the existamgtlite

review that are highlighted in the following section.

Research Questions

The central research question of this thesis is: what are the main factors that
determine the evolution and stability of nuclear command and control for small nuclear
force® The thesis seeks to answer this question by identifying three key stakeholders in
nuclear C2 including the political, military and scientific communities, and investigates
how these stakeholders coexist within nuclear C2 systems and how they contrifte t
development of nuclear C2. A comparative study of Britain, China, India and Pakistan is
used to study the influence of key factors and explore the degree of variance in the

evolution of nuclear C2 systems during their formative years.



In order to explore the issue of C2 stability and understand the factors that
influence these four cases have been selected for detailed study the United Kingdom,
China, India and Pakistan. They are comparable in many ways. For instance, all four
countriespossess relatively small nuclear forces in comparison to the United States and
Russia. Case studies on Britain and China are selected because they contributed towards
the development of the global norm of nuclear C2 along with other developed£WS
US, Russia and France. In addition British and Chinese case studies, among developed
NWS, are selected because they maintained to establish minimum nuclear deterrence
similar to India and Pakistan. More so, during their initial phases (i.e., after thesse stat
acquired operational nuclear weapons capability) the threat perception of the four states

remained stringent.

Since the thesis focuses on the evolution of and stability within nuclear C2 the
initial years after the state acquired operational capabilii be studied to understand
how the key stakeholdersthe political, military and scientific communitiesmanaged
to coexist with one another under an agreed arrangement for managing nuclear
operations. Generally, an initial fifteen years are studedeach case study because
during initial decade and a half, as will be illustrated during the brief country histories
later in the chapter, there were multiple major developments in the aforementioned
countries nuclear C2. According to this criteridme time period under examination will
be 19521967 for Britain, 19641979 for China, and 1998013 for India and Pakistan.
India conducted nuclear explosion in 1974 however after that the progress in nuclear
weapons and associated delivery systems remagdslow. Therefore, the chapter on
Indian while it will cover the period from 1974 till 1997, it will be focused on the period
from 1998 to 2013. In this way, this study covers the development of nuclear C2 overall
at different time periods from 19521 2013. This coverage across different time periods

indicates towards the normative development of nuclear C2 at international level.

The central research questions of this thesis are:

10



X What are the main factors that determine the evolution of nucteamand and
control for small nuclear forces? And how do these factors act to affect the
stability of nuclear command control?

X What differences and/or similarities are exhibited by four case studies? And do
these similarities and/or differences indicatevdods norms across case studies

and time?

Research Methodology

This thesis applies twber research methodology. First consists of a comparative
case study research approach that allows to evaluate the differences and/or similarities
among the nucled€2 development in four different NWS and to ascertain any trends or
patterns that help in generalization of research findings. Second tier consists of an
analytical framework that identifies key variables influencing evolution and stability of
nuclear C2 ér small nuclear forces and then this single framework is applied to four case

studies.

Comparative Case Study Research Approach

This thesis applies a comparative case study approach to investigate the degree of
variance among different NWS (Britain, i@h, India and Pakistan) development of
nuclear C2, with the aim of generalize where possible common factors within each

programme.

$ FDVH VWXG\ DSSURDFK LV GHILQHG DV 3DQ HPSLUL
contemporary phenomenon within its ré8d context; when the boundaries between
phenomenon and context are not clearly evident; and in which multiple sources of
HYLGHQFH DUn 1884HG 23 It allows researcher to conduct-depth
observation, analysis and reconstruction to explain tteeegs and outcome of a

phenomenon(Tellis, 1997)Iin general, a case study approach should be used @fien:

11



2003: p. 47RQH WKH IRFXV Rl UHVHDUFK LV WR DQVZHU upuKRZ
manipulate the behavior of agents involved in the stutget there is a need to involve

contextual conditions as they are relevant to the process or phenomenon under research;

four, there is a blur line between the context and phenomdims.approach has been

applied in many disciplines including sociologpanagement, government, education,

law and medicing(Zainal, 2007: p. )LIt can be applied on a single case or multiple cases

for comparative research.

Comparative case studies are used to emphasize comparison over time, or within
and across contextslultiple-case studies allows researcher to study a phenomena within
various contexts, identifying key similarities and differences among multiple cases.
Researchers adopt comparative case study approach when it is not possible to undertake a
specific expamental design or when there is a requirement to evaluate influence of
contextual features on the success of a particular programme or policy. While the case
study approach is generally considered robust and reliable, one disadvantage is that it
provides @ limited space for scientific generalization, due to the necessarily limited
number of samples selectddfin, 2003: p. 21)n this thesis a seemingly relatively small
number of cases (four) is selected, although this represents a significant fradtien of

states that have developed nuclear weapons (nine).

According to Yin(2003: p. 47)multiple cases are selected for research that either
S SUHGLFWV VLPLODU UHVXOWYVY D OLWHUDO UHSOLFDWLR
predictable reasons (KtHRUHWLFDO UHSOLFDWLRQ ~ )RU WKLV WKHYV
case that involved small nuclear weapon states, but with different temporal and
geopolitical characteristics, so the influence of these factors could be explored. Synthesis
across the cas was used to explore similarities and differences and to support or refute

propositions about the influence of intervention on the process.
Defining limitations is important after selection of case(s). Scholars identified

additional components that addour to case study research. These components include:

(Rowley, 2002: pp. 148) explicit or implicit propositions, application of conceptual

12



IUDPHZRUN UHVHDUFK TXHVWLRQV LQFOXGLQJ puKRZY DQG
and propositions, andriteria for result interpretations. In this thesis, an analytical

framework was developed based on key variables which are used to study similarities and
differences among nuclear C2 development in four NWS. The temporarily component for

each is fixed wh this study focusing on the initial fifteen years after these NWS attained
operational nuclear capability. Data collection for comparative case studies can include
guantitative and/or qualitative data. This is necessary to provide atepth

understandig about cases and contexts under study. For this thesis data qualitative data
collection was employed which included archival work, documentary analysis and

interviews.

Analytical framework

The second tier of research methodology is an analytical frarkeWo conduct a
comparative study of nuclear C2 in these countries and to accentuate the factors that are
important for their stability, the thesis develops a common analytical framework for

examining C2 issues. The framework comprises four independeailb ies:

Geostrategic threat environment
Nuclear weapons norms

Leadership

w0 NP

Control of Nuclear Operations (Civilian/Military Control)

A detailed framework is discussed in following chapter that explains the
relationship between the independent variabtesthe dependent variable, the evolution
and stability of nuclear C2. This framework is then further explored with an elaboration
on each independent variables to deduce their influence and effects of nuclear C2
development that are examined with relevantence from each of the four case studies
in subsequent chapters. In doing so, a historical approach is adopted to examine the
evolution of nuclear C2 systems in the formative nuclear years of Britain, China, India

and Pakistan.

13



For each case study gitar, the external environment comprising of -gé@ategic
and nuclear weapons norms is examined so as to sketch the threats and challenges to
which each nuclear C2 had prepared an appropriate response in terms of nuclear force
and posture development. Kmeg in view the threats and challenges, the integration of
WKUHH VWDNHKROGHUV ZLWKLQ HDFK VWDWHYV QXFOHDU
of politicians, military and scientists that requires sound leadership to communicate a
clear vision andgoals for the development of nuclear force (appropriate response)
according to external environment, and a defined control to ensure conduct of nuclear
operations according to plans. The study of key variables across the case studies is tied
together in a&comparative analysis to examine the level of similarity and variance across
the four countries with respect to their nuclear C2 practices. This part will generate

insights into their importance, or otherwise in the context of nuclear C2.

Data collection

The data collection process was different for each case study. In the case of
Britain, for example, data collection primarily involved analysis of archival documents
and relevant secondary literature related to the subject. In the former respect time has
been spent at the National Archives, Kew Gardens.

In the cases of China, India and Pakistan, both primary and secondary sources are
used including interviews of individuals (including military personnel and scientists) with
knowledge and understandingrafclear weapons policy making in both countries. Other
sources include autobiographies, published writings on strategic matters, public debates
in print and electronic media, and so on. Fieldwork based on interviews remained very
challenging in case of @, India and Pakistan in accessing key personnel and experts
and gaining data. For instance, Chinese experts remained generic in their meetings with
the author in Beijing. They were reluctant to share focused information on nuclear C2
issues therefore ¢ collected from their interviews covered general issues of nuclear

strategy. A couple of academics (Chinese as well as American) acknowledged their
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limited knowledge on operational issues due to secrecy and lack of information in public
domain. From thes generic views, information and ideas are inferred to assess

development pattern in Chinese nuclear C2.

Likewise, given the relative secrecy attached to nuclear matters in both countries,
serving personnel associated with the nuclear programmes af andi Pakistan could
not be accessed. Therefore, the focus remained on retired personnel from both countries
who have significant experience and knowledge of nuclear matters. Such individuals
were approached for interview during the second half of 2014d.alithor worked for
four years (200-2011) as a researcher in the Arms Control and Disarmament Directorate
RI WKH 6WUDWHJLF 30DQV 'LYLVLRQ ZKLFK LV WKH VHFUH
Authority. This experience proved very helpful in identifyin contacting and
interviewing relevant individuals. However, Pakistani individuals with relevant policy
experience and knowledge interviewed for this research shared their views scarcely on
the subject and anonymously. In case of India, Indian persomuelegperts were
difficult to access. Indian experts and institutions were contacted for interview and field
research (except one expert whose views provided a general guideline and understanding
about the subject) but author was denied access. Due thnil&ion the Indian case
study is primarily based on secondary research sources. During the course of this thesis
data collection remained a challenging exercise that shows the limits on nuclear C2

research. Other authors have recognized this limitatitimeir research on this subject.

Interviews are conducted for this research however the scope of those interviews
was limited due to sensitive nature of the topic. Fieldwork was done in Pakistan and
China during the year of 2014. In case of India, autioolld not do fieldwork due to visa
and nationality (Pakistani) issues therefore relied on secondary sources. Fieldwork was
quite challenging in terms of accessing relevant experts, and collecting and using data
from those interviews because majority odkidtani and Chinese experts talked on
generic issues of nuclear strategy and doctrine on the condition of anonymity. Therefore
most of the information gained from those interviews is used for background

understanding of eth subject.
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In case of China, Chese scholars including Dr. Han Hua, Dr Shen Dingli and
Andrew Scobell agreed to quote (where necessary) some of their thoughts in this
research. Author conducted interviews of few Chinese officials affiliated with key
Chinese research and academic instiis and CACDA but that information and data

collected could only be used for background understanding.

In case of Pakistan, former DG SPD Gen Khalid Kidwai shared his views and
author was allowed to quote him verbatim. Scholars and physicists inciDdiBhireen
Mazari, former ambassador Tarig Osman Haider, Dr Zafar Khan, Dr Rifaat Hussain, Dr.
Pervez Hoodbhoy shared their views on the subject. Due to lack of information on
FRXQWU\V QXFOHDU & LQ SXEOLF GRPDLQ Wrigl H[FKDQJ!
these interviews. Officials from Ministry of Foreign Affairs and Strategic Plans Division
were interviewed but author was not allowed to quote these views verbatim. A top
Pakistani scientist was interviewed as well and whose views are quoted inOP@QKISY

chapter however serainonymously.

Thesis structure

Chapter 1 otlines an analytical framework. This chapter draws a research
framework within which the evolution and stability of nuclear C2 of each case study will
be analysed. This research framekvbelps this study fit into the existing literature on
nuclear C2lt provides what comprises nuclear C2 and introducing key concepts related
to the subject followed bgxploration of variablegshat will be tested in subsequent
chapters. Importantly, key stages of nuclear C2 development are discussed in this chapter
WKDW IDFLOLWDWHYV WR VWXG\ SURJUHVVLRQ LQ HDFK FDV

Chapter 2 investigates British Nuclear Commaarti Control 19557. The
HYROXWLRQ RI %ULWDLQTV QXFa%6D ¢ olutlin€ XnitHirQthisWKH SHU
Chapter. The formative 15 years of British nuclear C2 are studied to examine how the
FRXQWU\TVY JHRVWUDWHILF HQYLUdéepges endnatihgKitdidi DW S HUF
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advances in nuclear weapons technology during this period affected its development. The

focus is on the practices and technologies developed by Britain regarding nuclear C2 and

how these served to contribute to a norm for the newSNuring this time period
%ULWDLQYY VWUDWHILF QXFOHDU IRUFH HYROYHG IURP DL
of civil-military relations regarding nuclear weapons during this period is studied as it

relates to the leadership and control of Bhtnuclear C2. The chapter examines several

factors in the UK context including threat perception, the technological prowess of the

UK regardingcommand and control mechanisms, diverging and convergingnaitiary

views, the distribution of powers amotige three stakeholders of nuclear C2 and the

SOPs developed for managing nuclear operations.

Chapter 3 looks athinese Nuclear Command and Control 19684 This
Chapter discusses Chinese nuclear C2 during its formative years, examining the role of
MaofV OHDGHUVKLS DQG WKH &0&TV FRQWURGMeR!I QXFOHD
% H L M L Qsiréitégid eiftironment remained stringent and threatening as several crises
and border clashes emerged during 1950s and 60s with the superpowers (the US and
former SOY LHW 8QLRQ 7TKUHDWHQHG E\ DQG PRWLYDWHG WR
monopoly, Mao directed the development of Chinese nuclear forces, which comprising of
megaton weapons and ballistic missiles. During thesiod, China faced flexible
international controls over nuclear testing and normative pressure related to nuclear
safety and security. Moreover, the structure of the CMC and Second Artillery (strategic
force) is analysed to study power distribution among the three stakeholders, influence of

Communst party over nuclear operations and the SOPs developed for nuclear C2.

Chapter 4 exploredndian Nuclear Command and Control 19013 This
chapter aims to study the stability of Indian Nuclear Command Authority (NCA)
primarily from1998 till 2013 howesr a general overview of developments occurred after
Indian first nuclear explosion in 1974 is made to assess factors influencing its stability.
Situated in close proximity to two adversarial NWS (China and Pakistan) and in the
presence of a volatile regial environment characterized by violent rsiate actors.

Indian nuclear planners continued the development of a nuclear triad force and nuclear
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warheads. During this time period New Delhi faced three crises with Pakistan and the
effect of these on deve®BPHQW UHJDUGLQJ ,QGLDQYV GRFWULQH I
examined. Moreover, the chapter focuses upon the stability of nuclear C2 given the
dominance of politicians and scientists within the organization and relatively reduced

military participation in desion-making process.

Chapter 5 analyseS DNLVWDQfV 1XFOHDU &RPRPMBMBIsDQG &RQV
chapter focuses on the influence of the-gwategic environment and nuclear weapon
norms on developments made in integrating the three stakeholders withinVR&kD Q § V
nuclear C2 and SOPs to ensure nuclear safety and security of nuclear operations. The
time period under study is from 1998 till 2013 during which Islamabad witnessed three
crises with India that introduced new strategic thinking (limited war andirtemsity
conflict) to the Inda3DNLVWDQ ULYDOU\ 3DNLVWDQYV 1DWLRQDO ¢
remained under military leadership from 1999 till 2008, implying a dominance of the
PLOLWDU\ DV WKH NH\ VWDNHKROGHU ZLWérie@t cFtRXQWU\TV (
PLOLWDU\ LQ WKH FRXQWU\YY KLVWRU\ KDV UHVXOWHG LQ

measures taken to seek a balance representation of stakeholders within nuclear C2.

Chapter rovides a omparative Analysis of Country Case StudiBsis chapter
carries out a comparative analysis, across the four case studies, of factors influencing the
evolution and stability of nuclear C2. It applies the conceptual framework outlined in
Chapter 1 to the different cases across different times ekaghre relative influence of
the geestrategic environment, international norms, leadership and control over nuclear
operations. The chapter also assesses the degree of variance in these problems and

challenges as depicted by these states during theiafime years.

Lastly, Chapter 7summarises the research approach and questions raised in this
thesis. It highlights briefly the key findings of this theeflecting the influence of four
variables tgeostrategic environment, nuclear weapons normsleiesnip and control of
nuclear operations, on the evolution and stability of nuclear I62he end this chapter

also identifies areas for future research on this topic.
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Chapter One: Analytical Framework

This chapter outlines thanalytical framework within which each of the country
case studies are analysed. It starts with a detailed discussion of nuclear command and
control, introducing key concepts such pasitive and negative command controls,
delegaibn of authority, valid assessment of warning and attack, and delegation of
authority This is followed by an exploration of evolution and stability in the context of
nuclear command and control, before three key stages of nuclear C2 development are
discusion. Finally a detailed examination of the key independent variables that will be

tested in this thesis is performed.

Nuclear Command and Control (C2)

The ultimate goal of nuclear C2 is succinctly summarized by Scott $20a0:
p. 16)who notes thatWKH NH\ TXHVWLRQ IRU VXFK D V\VWHP LV 3+R
that these weapons (unconventional weapons) actually are used according to [their] plans
DQG QRW XQGHU GLIITHUHQW FLUFXPVWDQFHV RU IRU RW|
Department of Defnce(2001: p.2) WKLY LQYROYHV 3WKH H[HUFLVH RI DX
by the President, as Commander in Chief, through established command lines, over
nuclear weapon operations of military forces; as Chief Executive over all Government
activities thatsupport those operations; and, as Head of State over required multinational
DFWLRQV WKDW VXSSRUW WK Rbdmma&htdildassigRigg\a task HUH WK
by the highest political authority in a countrythe president or prime minister as
GHVFULEHG LQ D FR X£aVitd \iiltary Fo@asWHilexowntrblRrplies
monitoring the functioning of military forces as per thenosand by enforcing certain
constraints with the help of doctrine, such as Standard Operating Procedures (SOPs) and
communication and intelligence networks. This hints at the complex nature of nuclear
C2, which stems from the complicated linkages betweenp#rsonnelxcivilian and
military +and the technologies employed to ensure effective application of command and
FRQWURO $GDSWLQJ IURP WKH GHILQLWLRQ RI 3DXO %UD
Zian Mian (2001 p. 6)hints at the scale of this task) WDWLQJ WKDW WKH 3FRPF
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control of nuclear weapons may well involve hundreds if not thousands of people at all
level, many acting under orders and in diverse settings with different powers, interacting
with each other and with a variety of technisgstem with nuclear weapons only being a
VPDOO SDUW RI WKLV ~

In general the literature on nuclear C2 points to three key requirements being
necessary for a robust nuclear C2 system: the maintenance of positive and negative
command controls; accurate mang and attack assessment; and the proper delegation of
authority. (Cimbala & Rainow, 2007: pp. 494; Cimbala, 2001: pp. 12831) Where,

effective communication is key in maintaining the effectiveness of each component.

Positive and Negative Commandr@mls

Implementing positive controls refers to the prompt and reliable response of
nuclear forces to an authorized command, while negative controls ensure that nuclear
forces do not respond to an unauthorized commg@dnbala, 2001: pp. 12324;
Cimbala& Rainow, 2007: pp. 448; Cimbala, 2002:p. 1468 hese can be at competition
with one another with the relative power of each will depend on the broader security
situation. For example the US nuclear command system can be thought of as a revolver
where tH 86 3UHVLGHQW DFWYV 3DV D VDIHW\ FDWFK SUHYHQ
(Bracken, 1983: p. 19@uring peacetime this negative control measure remains firmly
on to prevent any possibility of an unauthorised weapons launch. However, as tension
levels rise, negative controls are gradually relaxed to ensure prompt reaction, with
positive controls gradually taking precedent. This change in controls is perhaps best
illustrated by the US alert system of Defence Conditions (DefCons) where Level 5
representshe lowest level practice during peacetime with Level 1 being the highest level
of alert depicting forces ready for imminent war during a crisee Sagan, 1985: pp.-99
139)

This complex and tricky interplay of positive and negative controls is emtéedde
LQ 3HWHU(1pBRRY IH.ULHY/ also see 1992: pp.-2P Always/Never dilemma.
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7KLY GLOHPPD VLJQLILHY WKDW 3/HDGHUV ZDQW D KLJK D\
work when directed and a similar assurance that they will never be used is¢neabf
DXWKRUL]J]HG GLUHFWLRQ ~ 7KHUH OLHVY DQ LQKHUHQW WHQ
and negative controls, or usentrol measures, over nuclear forces because, in order to

ready forces for prompt action or retaliation, there is a requireto@msure certain steps

can be taken which could potentially lead to the reduction in controls guarding against
accidental or inadvertent us@~eaver, 1992: pp. 121) Related to this are issues of

assertive and delegative contro{Eeaver, 1992: pp.&227) Assertive controls secure

civilian solutions to the always/never problem while the delegative places the decision in

the hands of the military. The effectiveness of delegative control therefore relies strongly

on the professionalism of the militarincluding obedience with regards to following

orders.

Valid Assessment of Warning and Attack

Assessment methods are key in providing leadership with the necessary
confidence to distinguish between true and false attg§Chmbala & Rainow, 2007: p.
50) Here, decision makers should have the necessary time to respond appropriately after
receiving a valid attack warningCimbala & Rainow, 2007: p. 50; Cimbala, 2000: p.
148; Cimbala, 2001: p. 1p0n addition to the technologies needed to make accurate
asessments, clear communication are also critically important for the interpretation of
events especially during times of crisis. Communication channels are likely to be at their
most vulnerable to enemy attack during a crisis and this can make the iateypret
events ambiguous and challenging. Here it will be crucial to be able to communicate
command orders between the higher authority to the fo(Bésr, 1987: p. 117)This
situation is complicated by likely stresses and tensions that might exacertratsic

cognitive biases when it comes to event interpretafldougherty,1987 pp. 40725)
The time factor is also important when it comes to assessment because, as tension

levels rise, it is likely that political leadership might not have sufficient time to delve into

the actions at the operational level thereby leaving decisions to the parsorithe lower
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rung of the chain of comman@Blair, 1987: pp. 11%) At the lower level in the US

V\VWHP ZHDSRQV FRPPDQGHUV FDQ PDNH B3LQGHSHQGHQ\
circumstances faced after receiving defense condition messages, but theyatoticarry

RXW VXFK MXGJPHQWV 3LV QRW D OLFHQVH DQG DEXVI
UHSULRB&,GL987: pp. 11y IRQHWKHOHVY WKH 3)LHOG FRPPDQGI
buffer to moderate certain excesses that an untempered alerting system miglit lgrodu

(Blair, 1987: pp. 11y For example, during the Cold War the USSR installed several

checks and balances in its C2 system in order to avoid unauthorized use and political
usurpation of authority, and had protective measures against impetuous behawipr at

level of command(Cimbala, 2002: p. 146) Indeed, the loyalty of the military to the

civilian leadership will always be a critical factor within a C2 system.

Delegation of Authority

The delegation of authority to launch a nuclear attack is amtesskature of a
C2 system.(Feaver, 199B83: p. 168170; also see Bracken, 1987: pp. 322
Contingency plans are also necessary in view of the vulnerability of a nuclear command
system to attack. However, the flow of orders from the top down to wWer level where
the nuclear weapons are located is not as simple as it appears to be in theory, due
primarily to human factors. As Cimba(@001: p. 8)notes, in the chain of command,
DOPRVW DOO SHUVRQQHO SRVVHVV 3VRP ldr GdméeivesHH WLRQ DC
RQFH QXFOHDU FKDUJHYV EHJLQ WR PRYH IURP VWRUDJH VL
there is a risk that, when orders are passed downwards during a period of crisis
mobilization, organizational interests will emerge. For a C2 systewotk effectively
QXFOHDU IRUFH FRPPDQGHUV ZLOO QHHG WR 3IROORZ RU(
WKHLU RZQ (Onitbslal & @aindw, 2007: p. 34Accounting for bureaucratic
processes and different organizational interests remains a cruciak a$pemking
decisions about response actions. A wide variety of nuclear forces, along with supported
weapons, if maintained at high alert during peacetime in order to ensure deterrence,

defence and survivability, will require continuous civilian contfGbtter, 1987: p. 1)7
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For the continuity of civilian control, it is important for any successor to the top
political decision maker (President/Prime Minister) to be similarly drilled, exercised and
trained with regards to the taking of crucial laurgécisions. The following quote
captures the essence of this issue:

3, WKHRU\ RUGHUV QHHG QRW FRPH IURP WKH
president. As commander in chief the president may legally
delegate his authority to release nuclear weapons either to a
potental successor or to a subordinate such as the secretary of
defense or a military commander, rather than depend upon the
devolution of presidential authority to a formal legal successor if
he is killed. Delegation down the military chain of command may
be maoe effective than the presidential succession approach, but it
is widely regarded as highly undesirable, even improper, for
political and constitutional reasons and because of the danger of
usurpation of the delegated power. Yet reliance on the statutory
succession of presidential authority (at least below the vice
president) poses a real risk of placing authority in the hands of an
individual poorly prepared to exercise it and almost certainly
badly or belatedly connected to military communications system.
(Slocombe, 1987: pp. 434)

This tradeoff is of a critical nature when governments want to implement a
centralized and highly assertive C2 system with weapons in-aladrstate of readiness,
under civilian custody, and that can only be used onchodméd by the central
command(Steinbruner, 1987: pp. 538B) Such a system will ensure that weapons will
not be used either by accident or through unauthorized command. The maintenance of
such an assertive command, however, does increase vulnerabdityeicapitative strike
as a result of which centralized command could be destroyed leaving behind unusable
albeit intact nuclear weapons. This type of situation highlights the importance of

delegating command authorityputting weapons in high alert statunder the military
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RSHUDWRUVY FXVWRG\ ZLWK SULRU GHOHJDWLRQ RI DXW
delegation of authority arrangement, command vulnerability would reduce as the fear of a
decapitative strike lessens, but it increases the risk divargent or unauthorized use.

"XULQJ \% $PHULFDQVY IHDUV RI D 6RYLHW GHFDSLW
complexities involved in nuclear C2. Combined with this, the fear of a loss of
communication due to electromagnetic pulse generation, and otheksattesulted in the

creation of shared secrecy or shared control and later permissive action links (PALS) over

nuclear launch.

The effective management of nuclear weapons operations heavily depends upon
robust and synchronized C2 so that nuclear omeratcan be effectively executed with
the same level of confidence during both times of crisis and peace. Moreover, states
strategizes their resources keeping in view the wiaseé threat scenarios for which
nuclear C2 of a particular nuclear force is dasd. Here, there exist complex linkages
amongst the stakeholders involved and between the personnel and technologies
associated with C2.

Stability within nuclear weapons operations is considered in detail in subsequent
section, although its ultimate daes discussed previously are conditions whereby nuclear
weapons are protected against unauthorized and/or accidental use, while also maintaining
combat readiness and survivability, necessary for achieving a state of credible deterrence.
In order to do tts the three key stakeholders, the military, political elite and scientists
must establish systems for the effective maintenance of: positive and negative command
controls; accurate warning and attack assessment; proper delegation of authority.

Evolution and Stability of Nuclear Command and Control
6WDELOLW\ LV FRPPRQO\ GHILQHG DV 3Wekby VWUHQJW
implying firmness. The concept of stability emanates from mathematics and engineering

sciences and is applied to wide range of disciplines including political stability, social
stability, strategic stability and so on. Stability is generally ddfd DV WKH 3FRQGLWLR
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which a slight disturbance in a system does not produce too disturbing an effect on that

V\V W @Efinition from Encyclopedia Britanniggometimes, the concept is referred as

the ability to restore system after experiencing a lspaaturbation.(Pisano, 2012: p. 7)

7KLY LQGLFDWHY WKDW VWDEOH V\VWHPV RU RUJDQL]DWLI
FKDQJH DQG WKHUHIRUH ZLOO FKDQJH(SRap@nd ext\al.p UHV XOW
1966: p. 22)

The concept of evation emanates from biological sciences and was later applied
to the study of economic development and organizational growth. In general, evolution is
an adaptive process that deals with the dynamics of variation or diversity, selection and
retention or dferential replication(Safarzynska and van den Bergh, 2008: pB; Hlill
and Kemp, 2009: p. 66%)ere variation implies the ability to create diversity in practices
and/or technologies through a continuous process of innovation. In the presence of
variety in terms of practices and technologies that make external environment uncertain
and challenging, an organization enters into the selection mode and interacts with its
environment in a particular way to adapt itself in order to reduce uncertainty.i@elect
occurs when an organization chooses and imitates an existing practice or technology out
of the diversity existing in the environment and generates differential replication of such

practice and/or technologfSafarzynska and van den Bergh, 2008: pp) 5

Organizational evolutionary theories suggest different stages in the organizational
life cycle through which organizations respond to their environment through variation,
selection and differential retentiofMurmann & et. al., 2003: pp-19; Nonaka& et. al.,

2006: pp. 11794208; Richerson & et. al., 2006: pp. 2P11) For the purpose of this
thesis, the three stages of the organizational life cycle include the inception stage, the
growth stage and the maturity stage. These stages are sequentahimarfd spirit,
hierarchically progressive and not easily reversible, and they are complex involving a
broad range of organizational activities, operations and struc{@etischalk & Solk
Saether, 2009: p. 109)
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As organizations evolve Sche{R010: pp. 732) suggests that they face two
major problems including external adaptation and internal integration, and for which
organizational culture provides a solution. Organizations address these problems during
the evolutionary stages and subsedlyeachieve stability. The underlying assumption of
organizational evolution and stability is that simple or infant organizations set their
strategic goals in line with their strategic leadership and vision. Over time organizations
evolve by adapting to #ir environment in order to achieve their goals and to increase in
size. The number of relationships among the stakeholders grows exponentially making
organizations complex. Within this time, organizations tend to develop and strengthen
certain norms andutines that may become resistant to change. This resistance may slow
down the growth of an organization but evolution is a constant process of change and
adaptation because the environment is constantly changing. It is also possible that

organizations dumg evolution become stable.

Consider the example of US defence industry that is highly sensitive to the
technological innovation(Depeyre & Dumez, 2009: pp. 9®) The end of Cold War
presented the US defence industry with challenges that generatedsenoreertainty in
the environment which triggered instability within the industry. The US defence budget
decreased by a third in volume during 1989 and 1999 and the defence needs of the prime
buyer (US Department of Defence and military) changed whickcttyr affected the
defence industry. At the end of Cold War, the defence firms were faced with generally
three options in order to survive in an uncertain market environment. These options were:
exit the market in good conditions, specialize in defenceymts by reinforcing their
assets and to develop dual (cimillitary) technologies to reduce the impact. However,
the firms made several decisions to ensure their survival that eventually brought stability
within the industry. For instance, several firaecided to exit the industry, some firms
such as General Dynamics specialized in defence and sold out its civil activities, and the
only defence firm at that timet Boeing adopted the dual strategy. These decisions

eventually resulted in bringing stabiliyithin the industry.
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In another study, authors examine the emergence of the-nulitdry
collaboration to develop bipolar battetya dual technologytin The Netherlands through
the societechnical network perspectiveKulve & Smit, 2003: pp. 95870 In a socie
technical network the actors are mutually dependent and are characterized by stable and
enduring pattern of interaction. Authors observe that initially the battery was used for
military purposes to provide power supply to weapons like eleetyoetic propelled
guns used on warships; therefore, only one aditire military twas involved in the
production and application of the battery. In subsequent years the production of battery
faced certain problems regarding its durability. In order xotlis problem additional
expertise was sought that led to the extension of network. Over time theesduiccal
network of the bipolar battery broadened to include civilian industry and research, and
other uses of battery were also recognized such potade auxiliary power supply for
hybrid vehicles.

Some scholars think that stability is likely to impede organizational adaptation.
(Leana & Barry, 2000: 75359) For instance, institutional theorists argue that when
networks of relationships withinrganizations become established and dense then new
information is not likely to penetrate rapidlfGreenwood & Hinings, 1996: pp. 1022
1054; Powell and DiMaggio, 1991; Lawrence, 1999: pp.-183) The organizational
actors do not exhibit a strong desiger thange and prefer the existing stajus that
suits their interests. This line of thinking renders stability a negative connotation as it
tends to bring stagnation when members of the organization stop thinking about or
desiring change despite theinmonment constantly changing. Nevertheless, stability in
the relationship among the organizational actors can help the organization to build upon

its strength and progress.

Pfeffer (1981) argues that over time the human resource of an organization
develps effective working relationships through stable interactions and these
relationships can be destroyed or disturbed by an abrupt change and uncertainty.
Likewise, the transaction costs theory posits that stability benefits both employers and

employees bymotivating employers to invest more resources in the development of
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stable employees which in turn encourages employees to develop their organizational
skills and knowledggCoase, 1937: pp. 38805; Williamson, 1975 his generates trust
among employerand employees that motivates them to successfully achieve their targets
collectively. (Coase, 1937: pp. 3885; Williamson, 1975)in order to develop an
effective and stable working relationship, it is important that organizational actors share a
common nmdset and core values which can be assessed if the behavioral norms of the

organizational actors remain consistéBenge, 1990)

Even leaders can play important role in establishing and institutionalizing the
organizational core values. For instancechlteed Martintthe leading aerospace firm,
was founded in mid990s after the merger of sixteen firms. Out of these sixteen firms,
few were accused of unethical conduct in government procurement contracts. When these
firms with diverse cultures are integed the senior executives established and
institutionalized ethical conduct in the emerging culture of Lockheed Martin. They
DGRSWHG VL[ FRUH YDOXHV WKDW GHSLFWHG FRPSDQ\fV
integrity, respect, trust, responsibility andtizenship. (Lockheed Martin, 2005)
Similarly, in order to bring any change in organizational objectives or structure the

organizations need to engage all its stakeholders.

&RQVLGHU WKH H[DPSOH RI *HQHUDO (OHFWULFfTV *(
technology.(Mirvis & et. al., 2010: pp. 31:820) The CEO of GE, Jeff Immelt, launched
DQ DJJUHVVLYH FDPSDLJQ FDOOHG *(fV HFRPDJLQDWLRQ |
broad engagement with its stakeholders during ZI to bring these stakeholders on
boad about changing organizational objectives. Also GE doubled its spending on
research and development (R&D) of environment friendly technologies, hired thousands
of PhDs, launched new projects in nanotechnology etc. The point to emphasise here is
that the XVWDLQDELOLW\ RI *(fV PRYH WRZDUGV JUHHQ WHEFK
outreach and inclusiveness activities and today GE is a leading company in an effort to
reduce greenhouse gas emission. These examples depict the importance of establishing
agreemat or consensus among the organizational actors or stakeholders about the

organizational core values and/or objectives.
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Likewise in the context of military C2, the trust among different stakeholders is
critical for the effective management of militaryevgtions. For instance, during the kan
Iraq war Iraqgi President Saddam Hussein maintained assertive control over the use of
chemical weapons. This led to ineffective weapons planning and Iraqi forces response to
changing tactical situations on the bat#&f resulting in serious Iraqi losses in the Al
Fao and Mebran campaign@vicCarthy & Tucker, 2000: pp. 685) The reason to
maintain assertive control was that Saddam Hussein never trusted its senior air force
officials, therefore, he did not allocate pprtant weapons and missions to the Iraqgi air
force.(McCarthy & Tucker, 2000: p. 7Zpregory F. Gileg2000: p. 98)bserve similar
state of affairs in his study of Iranian C2 of chemical weapons. In order to contain Iranian
PLOLWDU\TV GH\Wwtauily in\p8litics Otie\ m8llalys in Iran created Islamic
Revolutionary Guard Corps (IRGC) and multiple rather overlapping organizations such
DV 3ROLWLFDO ,GHRORJLFDO 'LUHFWRUDWH 3," DQG ,PDPY
political control overthe armed forces and weapons. IRGC has acquired the physical
custody of chemical weapons because IRGC is politically reliable more than the regular
military and is influential among radical clerics. The Supreme Leader of Iran who is the
commandein-chief according to the constitution gives the consent to unconventional
weapon use; however, in case of decapitation strike the regular military would be
FRQVWUDLQHG WR DFFHVV DQG XVH WXIHP LEFDO\ZVWHBRQNKLY
mistrust is not hedlly for establishing stable working relationship among the civil and

military authorities that is critical for the development of C2.

The above discussion implies that stable working relationship among the
organizational stakeholders does not impede orgéinhal evolution to a better form;
however, abrupt and unpredictable change may threaten to break the stable relationship
within the organization that may disturb or halt the organizational growth. The
organizational growth is necessary to meet the dhgngquirements of the environment
and stability is required for the effective working of an organization. Therefore, there has
to be a balance where change in the guise of growth should not threaten the stable

working relationship within the organizatiand these stable relationships should not
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become complacent about the existing way of life in the organization. Another important
GULYLQJ IDFWRU RI WKH RUJDQL]DWLRQ LV LWV PLVVLRQ R
according to which an organizah develops and any change in that mission or
OHDGHUVKLSYV YLVLRQ ZRXOG OHDG FKDQ(idlss R RFFXU W

et. al.,, 1995: pp. 359) However, the change in organizational mission is a planned

change as opposed to an abrupt chaihgé will not threaten the stability within the

organization.

Nuclear C2 at Different Stages of Development

When considering the stability of nuclear C2 it is also important to note that such

systems do not spring into existence but instead undergmagsr of evolution. Drawing

on the organisational literatu¢Bruderer & Singh, 1996: pp. 132849)three key stages

inception, growth and maturity are identified during the evolution of nucleak\@2n

evaluating the stability of a nuclear C2 systems important to consider which stage the

programme is in.

1.

Inception Stage In the context of nuclear C2, during the inception stage the state

achieves an operational nuclear capability and develops structures to ensure
deterrence. The organizations involved will likely be relatively small in size and

relatively simple bureaucraes at this point. The prime concern will be survival,

including the need, to establish its position and to gain legitimacy within the
VWDWHYV LQIUDVWUXFWXUH DV ZHOO DV LQ WKH LQWH
another key requirement at thisagé necessary. It is also important to secure

financial resources, to have strong stakeholder motivations to cooperate and to

keep informal communication and structures, and centralization. Leaders are also

likely to have a particularly influential role shaping how the nuclear C2 system

develops.

Growth Stage During this stage, nuclear C2 systems will increase in terms of

size and the complexity, which will make efficient communication between
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stakeholders more challenging. Greater emphasis will likedy placed on
weapons production and diverse technological development, which requires
greater planning within the nuclear C2 system. This requires establishing more
formal rules and procedures within the nuclear C2 structure. A clear chain of
command will likely be institutionalized which will lead to functional
specialization and departmentalization. This will place an onus on increased
coordination and collaboration among the different stakeholders and the sharing
of experiences in order to avoid stagoat

3. Maturity Stage As the nuclear C2 system enters the maturity stage, existing rules
and procedures will make the structure rigid and may inhibit its adaptability to
environmental changes and slow down growth. By now, patterns of norms,
organizationabeliefs and working relationships among stakeholders have become
institutionalized and the organization will have developed -legkls of
competence in certain practices and technologies. At this stage, it may become
difficult for the nuclear C2 system tespond to significant strategic change and
move from its developmental path. Here there is a risk that there the organisation

may become irrelevant and move towards decline.

Being dynamic in nature the evolution continuously requires the organization to
undergo process of change; however, organizations are comprised of humans that tend to
develop internal relationships that are strengthened over time. The routine interactions or
standard operating procedures (SOPs) among organizational actors becomwayui
life in dealing with each other. Organizations also become familiar with their external
environment and may foresee the changes likely to occur in the environment. This
tendency brings stability within the organization that may slow down the inegiemal
growth but is not likely to impede the growth process. Over time the nuclear C2 becomes
complex over time as is the working relationship among its stakeholders; the stability of
this is an important factor for the development and strengthenimyaéar C2. The
nuclear C2 works around the dynamics of nuclear deterrence that requires response to the

threats and challenges emanating from its external environment. In order to respond or
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adapt to this environment, nuclear C2 requires establishingsmyh among its
stakeholders and developing appropriate nuclear force. In this context, the following
sections first explore the relation between external and internal factors in order to identify
independent variables for this thesis.

Being strategic ansgtaterun organization, the nuclear C2 produces, maintains and
operates devastating weapon systems that not only require expanded defence budgets but
also advanced technological infrastructure. In order to maintain technological niche to
ensure nationalezurity, states are required to spend decades of hard work on the R&D
related to nuclear weapons; once they develop nuclear warheads and their delivery
systems then it becomes relatively easy to continue the subsequent production and pursue
technological dvancement.

The external environment in terms of threatening-gfeategic environment and
nuclear weapons norms developing and/or developed at international level including
technological developments are, to a great extent, stable with regards tchapuges. In
other words, nuclear C2 can predict changes in its external environment because any
change, either gestrategic or nuclear weapons norms, will take a significant amount of
time to surface. Developments such as procurement of parts or whikrydslystems,
development of nuclear plants, training of strategic forces, release of official documents
or statements, deals or agreements signed between states, negotiations/development at
international level are significant enough for the nuclear CPraalict change in its
environment. However the uncertainty and complexity in terms of technological
advancement and associated force posture and doctrines developed by NWS indigenously
remain, to a great extent, unpredictable. Moreover, uncertainty sesr@éth the lack of
WUXVW LQ DGYHUVDU\TV SODQV IRU FRQGXFWLQJ QXFOHDU

The nuclear C2, nonetheless, faces a challenging environment because of constant
development and maintenance, sometimes reactive and sometimes coepefiti
strategic forces by adversaries. More so, the uncertainty in external environment to which

it tries to generate an effective response in order to ensure its own survival and to gain
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legitimacy from the environment, differs for every state. Howewes; challenge or
uncertainty in environment depends on the perception of organizational stakeholders.
Therefore, generating an effective response depends on the way stakeholders of nuclear
C2 perceive the challenges, opportunities and threats in the mmend. Also, the
interaction among stakeholders will define the nature of control over nuclear operations

either military or civilian, or a combination of both.

Independent Variables

Independent Variable I: Gestrategic Environment

The first indepenent variable in this thesis is the gsinategic environment of a
nuclear weapon state. This variable entails the impact of geography at two levels. First, it
encompasses the physical environment within which the NWS exists including the
broader internatioal system, its immediate neighbourhood and the terrain that influences
WKH VWDWHfV QDWLRQDO VHFXULW\ SROLF\ SRVWXUH L
LQYROYHV WKH 1:69V EHOLHIV DQG YDOXHV WKDW RULJLQD
terrain. Thee exists a deep connection between the physical environment of a state and
its beliefs. As Colin Gray2006: p. 167)QRWHYV 37KH SK\WLFDO FKDUDFWH
GLVWLQFWLYH JHRJUDSKLFDO HQYLURQPHQW « \LHOG QF
attitXGHVY DQG EHOLHIV ~ )R (1999 ppwWdad/Q)mbites,Dispah RIN e
United Kingdom enjoy significant autonomy in terms of the development of their own

culture because of their island status.

*HRJUDSK\ LQIOXHQFHYV DstanaeDthe [dtfategi¢ \deptb a/asidte ) R U
shapes its thought processes. A lack of strategic depth is likely to induce sensitivity
towards the threat of surprise attack or territorial loss of any nature however insignificant.

In the case of the Aralsraeli conflict, Israel predominantly lacked strategic depth prior
1967 as the distance from the border with Jordan to Mediterranean was few kilometers
and majority of Israeli population lived in this arddal, 2008: p. 136)This type of

geographical setting oainduce a strong sense of national vulnerability which, if
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subsequently reinforced by stringent threat perception through recurrent wars and crises,

can become consistent and persistent over generations.

In case of a lack of geographical depth for a NWW&er Feavgi199293: p. 175)
DUJXHV WKDW HQHP\ ZRXOG NQRZ WKH 1:67 ZHDSRQV DQG
incentive to such NWS to use nuclear weapons early in a conflict before the enemy can
destroy them. This early nuclear use requires delegatiodear C2. With a lack of
strategic depth, for instance, Israel possesses the only advantage of having shorter lines of
supply and communication. The presence of shorter lines of communication may
convince the command authority to keep the system ceettallt is also possible that if
the civil and military forces share similar perceptions and beliefavis enemy and the
conventional/nuclear forces then the consensus or agreement can be reached among the
civil and military forces about the purposktbe particular weapons and contingencies
for the use of such weapons. This homogeneity of attitudes within the system may be

conducive for delegation.

Taking a cue from organizational literature, when organizational stakeholders are
faced with an uncéain environment that induces anxiety or fear of survival, then such
situation can motivate them to work together closely to generate an effective response in
order to reduce environmental uncertair{®hein, 19950rganizations will continue to
use sucta response repeatedly if it has effectively avoided the anxiety or fear of survival
in the past.(Shein, 1995)This can result in the development of a certain type of
framework or prism, according to which environment is perceived by the organizations.
Likewise, the patidependency perspective suggests that past events and their sequence
in the organizational history influence the processes and events in later p@reats.

2001: p. 162)The baseline argument is thiaistory matters what actors do todais
influenced by what they did yesterddlyear, 2001: p. 162)

Organizations tend to repeat the response that proved to be effective in the past

until it ceases to work as a result of major change in the environment, for example due to

technological innoation; at that point organizations again search for another response to
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adapt to the environment. Importantly, decision makers must be motivated to act
according to the environment because members of successful organizations may be
satisfied with the existg status quo or power structures and ignore any change in the
external environmen{Pohankova, 2010: pp-4) as such change may demand change in

the existing power structure within the organization.

In the case of NWS, the history of interactionhwiteighbours determines the
adversarial nature of neighbourhood. The number and intensity of conflicts with
neighbours/enemies influence threat perception and this, in turn, determines how the
armed forces of the state are organized and trained in retatterrain, past experiences
of conflict and so on. At the strategic level the state becomes attuned to its environment
with civil and military elites sharing experiences by living in a similar geographical
setting. Thus, the geostrategic environment a@ampel important forces within the state
tboth civil and military £to think alike and to work closely together. Perceptions of the

environment are likely to change as the nuclear C2 system develops.

Independent Variable Il: Nuclear Weapons Norms

Organsations obtain broader legitimacy by adopting professional practices and
norms, regulations and procedures developed at international level to conduct safe and
secure operations. Applying this to nuclear C2 the adoption of proven nuclear weapons
regulatiors, practices and procedures offers an opportunity to states to gain a level of

nuclear legitimacy.

Institutional theorists have identified mechanisms such as professional norms and
state regulations, laws and social expectations that comprise instityti@saures to
which organizations responfHannan & Freeman, 1989; Scott, 2003; Zucker, 1987: pp.
443464) As organizations evolvet in industry for example+ they adopt certain
procedures as a response to the external environment and these becamienagied
over time across the sector with later entrants rapidly adopting or imitating the existing

procedures or practices, which take on a sense of legitimacy. In such situations,
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organizations construct the institutional environment of other org@msa
Organizations may also try to influence their environment through lobbying for

legislative change or to shape public opini@cott, 2003p. 118)

Meyer (1994: pp. 28%4) suggests that some institutional environments are
embedded in the wider glab environment and organizations mimic the norms and
practices that are drawn from world society. In this thesis, the nuclear C2 of every NWS
is influenced by developments within other systems. How new nuclear weapon states
develop C2 systems will be inaced by the decisions taken in this area by established
states. This may include standards relating to chain of command, delegation of authority,
positive and negative controls, early warning systems, and nuclear testing. For example,
the issue of nucleatesting has gained significant importance due to adverse
environmental and health impact in terms of treaties negotiated at international level such
as the PTBT, the CTBT, which has compelled NWS to adopt moratorium on nuclear
testing. This and other n&er C2 practices and technologies which have become widely
DFFHSWHG FDQ EH FKDUDFWHUL]HG DV pOHJLWLPDWHY DQ
NWS. The process occurs in two stages. First, the requirements of nuclear C2 are set by
established NWS, theihe procedures and/or technologies installed by established NWS
gradually gain legitimacy over time to become standards for new NWS to imitate or learn
from. This is particular strong when it comes to learning from tbedBe to thele jure
status provide to the established NWS under the Nuclear -Ranliferation Treaty of
1968, making them role models e factoand aspiring NWS.

Scholars have argued that the external institutional environment based on
professional norms place constraints on and li@tdirection and content of change that
OHDGV WR :DQ LQH[RUDEOH S XMaggw & PdwblIGI¥8K B RBYyHQL]DWL
This implies that when new organizations continuously imitate or mimic the established
norms then this is likely to generate hmgeneous structures are practices across the old
and new organizations; thereby decreasing the variation or variety. However, critics have
highlighted the importance of economic, social and political constraints that prevent

organizations mimicking or blaty conforming to environmental pressures, and in such
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cases organizations are likely to behave differerfBypmanelli & Tushman, 1986: pp.
608621; Child, 1972: pp.-22) In order to address the criticisms leveled by institutional
theories this thesis gwes that, at one level, the global norms related to nuclear C2
established by thele jure NWS exerts pressure to generate isomorphism across the
nuclear C2 of all NWS. On the other hand, the thesis emphasizes the importance of
environmental constraints emating at the international level, including controls over
sensitive nuclear technologysuch as PALsS, measures/practices to avoid unauthorized
and/or inadvertent nuclear use and nucleartasting practices, and at the national level
including nationatechnological expertise and available resources that can place limits on

organizational strategic responses to environmental pressures.

The organizational response to pressures emanating avrgtarizational level,
moreover, depends on the level ofj@nizational dependency on external environment
for legitimacy and support. In order to survive in and gain legitimacy from the
environment, the nuclear C2 systems of new NWS are likely to mimic established norms.
Scholars argue that the probability of angzational survival increases when it is strongly
embedded in the institutional environme@ucker, 1987: p. 443Ylimicry is not an easy
task in the case of nuclear C2 because of the secrecy and controls associated with the
practices and technologies thie established NWS. Over time new nuclear C2 will gain
competence in certain practices and technologies either indigenously, or in collaboration
with other NWS, which reduces organizational dependency on the institutional

environment.

In order to maint@ or manage the legitimacy provided by irt@ganizational
environment, it is critical for organizations to communicate with their environments.
(Elsbach, 1994: pp. 588; Suchman, 1995: pp. 5B10) Communication with the
environment also helps in mamag the organizationanvironment relationship.
Gradually, organizations develop a dialogue with their environments through which the
organizational legitimacy is established, maintained, challenged and deféveéler,

2001: pp.321-34) In the contextof nuclear C2, communication with the external

environment is maintained through the development of technology, nuclear doctrine,
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public documents and public leadership statements. This communication is important at
every stage of evolution, which in tuemhances stability. At every stage, the nuclear C2
communicates to its environment in the form of its response to the environmental

pressures.

Independent Variable IlI: Leadership

The influence of leaders within the nuclear C2 system is the itiependent
variable in this thesis. In the organisational literature, leadership is defined according to
OHDGHUTV LQIOXHQFH RYHU RUJDQL]DWLRQ LQWHQWLRQ \
his motivation to drive all organizational members along, aititllde towards change.
7TKHVH DWWULEXWHV RI OHDGHUVKLS DUH UHODWHG WR
behaviour.(Horner, 1997: pp. 2#@78) It is important to note here that at different stage
of organizational development, leaders can adiffgrent behavior or style, keeping in
view organizational needs, in order to keep motivated stakeholders to work towards

shared goal.

/IHDGHUVY DUH LGHQWLILHG EDVHG RQ WKHLU GLVWLC
values, selconfidence, and appearancgDaft, 1999: p. 72)However, this traits
approach (Great Man theory) focuses on inherited leadership traits in a leader, therefore
does not recognise the influence of learning, training and experience of real world on
development of leadership skills. Distinctive traits amgportant in differentiating
EHWZHHQ OHDGHUY DQG IROORZHUV KRZHYHU WKHVH WU|!
JXDUDQWHH WKH HIIHFW (Dafi Q999:Vp. R2)TAiIH Migblighisv tke S
VLIQLILFDQFH RI OHDGHUYV EHKdaYfa&otd) Tioel ldadevgtipG E\ H[W
behaviours explored in literature are autocratic versus democratic, emptteed
versus jobcentred, humaworiented versus productiented leadership, and consideration
versus devising structureMcCleskey, 2014: pp. 11726)

Leaders can play an important role in establishing and institutionalizing the

organizational core values. For instance, Lockheed Mattire leading aerospace firm,
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which was founded in mid990s as a result of the merger of sixteen firms. Ouhede

sixteen firms, several were accused of unethical conduct in government procurement
contracts. However, when these firms with diverse cultures were integrated the senior
executives established and institutionalized ethical conduct in the emerging ailthe
IRFNKHHG ODUWLQ 7KH\ DGRSWHG VL[ FRUH YDOXHV WI
standards; these include honesty, integrity, respect, trust, responsibility and citizenship.
(Lockheed Martin, 2005 Gimilarly, in order to bring any change in organizaal

objectives or structure the organizations need to engage all its stakeholders. Consider the
HIDPSOH RI *HQHUDO (OHFWULFYV *( PRYHMWMRZDUGYVY EXLC
et. al., 2010: pp. 31820) The CEO of GE, Jeff Immelt, launched an aggive
FDPSDLJQ FDOOHG *(fV HFRPDJLQDWLRQ FDPSDLJQ LQ
WHFKQRORJ\YVY REMHFWLYHV *( IRFXVHG RQ LWV EURDG
during 20062010 to bring these stakeholders on board with regards to changing
organzational objectives. Also GE doubled its spending on research and development

(R&D) of environment friendly technologies, hired thousands of PhDs, launched new

projects in nanotechnology etc. These examples depict the importance of leaders in
establishingagreement or consensus among the organizational actors or stakeholders

regarding core institutional core values and/or objectives.

Moreover, behavioural theories of leadership include transactional and
transformational leadership that bridge the gapveen traits and behavioural aspects.
These forms of leadership argue that a charismatic leader motivates others to follow
through influence(Bass, 1990: pp. 191) Transformational leadership is more related to
initiate evolutionary changes in organizatiand to transform prevailing situation to next
better level. Transformational leaders lead changes in organizational vision, strategy and
way of doing things, and also promote innovati{@Daft, 1999: p. 72)This form of
OHDGHUVKLS GHSHQ GuetiorR @ agielldi@ Hidi§irv arfd Rdvkection for
organization, to nurture staff to generate commitment, to strengthen organizational
culture and improve organizational performan¢Bass, 1990: pp. 191) /HDGHU(YV
personal beliefs, values and qualities arstrumental in initiating and leading

organizational changeFor this, it is important to observe the way leader acts,
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communicates and interacts with organizational members. Sometimes, according to
situational approach, leadership depends on situationt aagies from one situation to
other. This emphasises upon flexibility in leadership whose style can be changed
depending on situation confrontg¢8ass, 1990: pp. 191)

Every organization has a distinct character, identity and way of interacting with
external environment. Leaders play significant role in shaping these distinctive attributes;
leadership influences the way organization makes sense of its work and its environment,
the way it develops relations within and accesses information. Leadprskiges vision
DQG VHWYV JRDOV IRU RUJDQL]DWLRQ {0R0:pfR3IBYYH $GDSW
taxonomy of influence of leadership in shaping organizational culture, following aspects
Rl OHDGHUY DUH LPSRUWDQW k&wdrdg/dfdanizatidddd mMéagure@ HD GH U
DQG FRQWURO OHDGHUYV UHDFWLRQ WR H[WHUQDO HQY

resource allocation.

To sustain organizational growth through different evolutionary stages, leadership
needs: to exhibit a clear visiofKotter, 1995: pp. 11423 a clear, consistent, stable yet
challenging goals(Jacobs, 2002: pp.1782) and confidence in employees (stakeholders)
with regards to organizational success and priorities.

During inception stage, nuclear C2 is contingentrupeadership to visualise a
vision and set goals for the development of nuclear force. At this stage, the structure
largely remains organic. Vision and goals are set according to external environment
therefore leadership is required to assess, and ppsaifticipate, the degree of
uncertainty and complexity in gestrategic environment. Based on this assessment, a
OHDGHU FRPPXQLFDWHVY YLVLRQ DQG JRDO WR VWDNHK]
personality traits become important aspect to study; leadesneedemonstrate certain
characteristics of charisma and persistence to motivate, drive and sell his or her vision to
stakeholders in order to influence their willingness to cooperate. At this stage, the three

stakeholders are likely to exhibit more pdtahfor cooperation and less potential for
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threat. However, for a leader to communicate his vision across all stakeholders it is

important that all stakeholders share their interpretation about external environment.

During growth stage, differentiatiocend specialization occur that require setting
up of rules and procedures and nuclear C2 moves towards more formalization. For
definition of SOPS and setting up of routines for nuclear operations management, leader
has the responsibility to create the wayteraction among three stakeholders. It is also
possible that there is a change in leadership. However, over time during this stage
organizational stakeholders tend to assume more participation in denigkdng process
that in turn builds interdepeadce between leadership and stakeholders. Under such a
situation, transactional leader becomes important to motivate stakeholders in return of

something, either tangible of intangible.

As nuclear C2 enters maturity stage, it is important to build s&bleonment
ZLWKLQ DPRQJ VWDNHKROGHUYV WKHUHIRUH OHDGHUTYV
maintenance of nuclear force capable of dealing with existing and emerging threats and
technological challenges emanating from external environrSéaible huma interaction
tends to reduce uncertaintifowever, leadership should continue to assess external
environment, and exhibit characteristics of charisma and inspiration in case any drastic
change occurs in external environment for which organizational stialexrh may require

motivation.

Independent Variable 1V: Control of Nuclear Operatior(€ivilian/Military Control)

This thesis identifies three key stakeholders of nuclear C2 that are politicians,
military and scientists. By definition, organizationahlstholders inherit certain set of
rules, procedures, beliefs and norms that were developed at a prior stage when
stakeholders were faced with a situation to choose an alternative. As long as such an
alternative continues to serve organizational goals,nargfonal structures will tend to
be stable(Mitchell & et. al., 2011: pp. 23255) During initial phase of nuclear C2
development, its stakeholders tend to be more flexible and control or detigiong
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can be decentralized. This is due to because Hwese to respond to threatening
unpredictable environment. Over time the stakeholders can become certain or at least can
SUHGLFW FKDQJH LQ H[WHUQDO HQYLURQPHQW-VXFK DV ¢
VWUDWHJILF HQYLURQPHQW DbGdvdiridal Geueldpvhewt HoFissQeR O R J L F D (
emerging at inteorganizational level among stakeholders. Also, as nuclear C2 develops

it increases in size (number of employees, specialized functions, technologies, weapons
production etc) therefore it tends to adophtralized control over its operations as more

rules and regulations are formalized, communication channels are defined. In this study,

the variable of control over nuclear operations depends on the level of centralization,
formalization and communicatiodeveloped by and among nuclear C2 stakeholders.

Another important aspect of this variable is related to-oniitary relations prevailing in

any NWS as it will define which stakeholder is going to be more controlling within

nuclear C2.

The underlying assumption of organizational stability is that simple, or infant,
organizations set their strategic goals in line with their strategic leadership and vision.
Over time organizations develop by adapting to their environment in order to echiev
their goals and to increase in size. The number of relationships among the stakeholders
grows exponentially making organizations complex. Within this time, organizations tend
to develop and strengthen certain rules, regulations and routines that estafoitking
relationship among stakeholders. It is possible that as organization stabilizes it develops
resistance to change however here leadership plays role to keep assessing change in

environment and motivating stakeholders to adapt.

For instance, orgazational struggle to attain stability whilst developing can be
understood by the example of US defence industry that is highly sensitive to the
WHFKQRORJLFDO LQQRYDWLRQ DV LOOXVWUDWHG LQ '"HSH)
stability and uncertaty. (Depeyre & Dumez, 2009: pp. 9®) The end of Cold War
generated immense uncertainty which triggered instability within the US defence
industry. The US defence budget decreased by a third in size from 1989 to 1999, directly

affected the defence indugtas the prime buyer of defence products was either the US
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Department of Defence or the US military. At the end of the Cold War, defence firms

were faced with three options for surviving in an uncertain market environment. These

options were to exit the anket in good conditions, specialize in defence products by

reinforcing their assets or develop dual use technologies that have applications in both the

civil and military sector to reduce the impact. For instance, several firms decided to exit

the industy, some firms such as General Dynamics specialized in defence and sold out

its civil activities, and the only defence firm at that timi8oeing adopted the dual use

technology strategy. These decisions eventually resulted in bringing stability within the
LQGXVWU\ 7KLV KLIJKOLJKWYV WKH LQIOXHQFH RI H[WHUQTC
that introduced certain changes in firm that eventually contributed to stability at industry

level.

In another study, authors examine the emergence of the-mlitdry
collaboration to develop a bipolar battegya dual technologytin The Netherlands
through the sockechnical network perspectivéKulve & Smit, 2003: pp. 958970)In a
sociatechnical network the actors are mutually dependent and are characterized by stable
and enduring pattern of interaction. Authors observe that during the initial phase of 1984
1993 the battery was initially used for military purposes that gdeide power supply
to weapons like electromagnetic propelled guns used on warships; therefore, only one
actor the military +was involved in the production and application of battery. At that
time there was no civilian cooperation and interest; howenethe year 19934 the
production of battery faced certain problems regarding its durability. In order to fix this
problem additional expertise was sought that led to the extension of network. Over time
the societechnical network of the bipolar battebyoadened to include civilian industry
and research, and other uses of the battery were also recognized such as an auxiliary
power supply for hybrid vehicles. This aspect of emilitary relations affecting

organizational stability is also importantdase of nuclear C2.
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Centralization

Centralisation is related to hierarchy of authority and participation in decision
making procesgHage & Aiken, 1967: pp. 7922) In centralised organizations the rights
to make decisions and evaluate activities eomcentrated at the top hierarchy of
organization, and information is shared on nreekinow basis. Therefore, centralization
is characterized by reduced participation of employees from lower rung in the decision
making procesgGermain, 1996: pp. 11¥27) On contrary, in a delegated structure the
level of participation of lower rung increases and frequent information flows help lower
levels of hierarchy in taking the initiative and decision. However, as discussed in earlier
section, external environmeniags a significant role in positioning the locus of authority

within organization that, in turn, determines internal integration.

Centralised structure in context of nuclear C2 is likely to allow more control over
nuclear launch thus fosters stabilitypesially during peacetime. Nonetheless, during
crisis when tensions rise it is possible that anxiety develops among three stakeholders to
meet the requirements of readiness, survivability and penetration alongside deterrent
posture for which centralised miwol over nuclear launch may be relaxed to delegate
authorities to lower rungs. Therefore, during crisis time relaxing centralized control may
enhance stability as delegation would allow nuclear operators to respond to the

requirements of readiness, swahility and penetration.

Formalization

Formalization refers to explicit or implicit standardization of organizational
norms including rules, procedures, communication, and instruc{idagh & et al, 1968:
pp. 65105) Formal rules and procedures en@ge and facilitate cooperation and
collaboration among organizational stakeholders that in turn positively affect the quality
of product, hence organizational performan¢Bugh & et al, 1968: pp. 6505)
Formalization also plays an important role in nmgkibehavior predictable through

standardization of rules and procedures. Moreover, formal rules and procedures make
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explicit the relationship among organizational members/stakeholders. It is related to
stability as routines and rules can guide changeadeiship with minimal disturbance.

For instance, the succession plan for the US presidency is an effective example to
illustrate the role formalization plays in maintaining stability.

As an organization grows its stakeholders learn to coexist and caopattatach
other in resolving internal conflicts and adapting to the external environment. In this way,
they develop their own history of shared experiences that help them interact with each
other. Over time, organizations develop routines as a mean§icdéregly organizing
complex network of stakeholders with different roles and processes. Routines are defined
DV 3 DQ H[HFXWDEOH FDSDELOLW\ IRU UHSHDWHG SHUIRUF
learned by an organization in response to selective press(Ceden & et. al., 1996: p.
683) 7TKH QRWLRQ RI RUJDQL]DWLRQDO URXWLQHV-FRYHU D .
specified technical routines for producing things, through procedures for hiring and
firing, ordering new inventory, or stepping up prodoictof items in high demand, to
policies regarding investment, research and development (R&D), or advertising, and
business strategies about product diversification and overseas investfNetgan &
Winter, 1982: p. 14)

Organizational routines are tséable and reproducible constructs that are critical
for organizational stability;(Becker, 2004: pp. 64877; Nelson, 1995:. pp. 4%0)
however, in the face of severe environmental pressure or stimuli such as novel
technological developments, organizatiorautines changgNelson & Winter, 1982: p.
128129)lt is also possible that the dominant or powerful stakeholder, based on its ability
to possess and generate resources and knowledge or wisdom, tends to influence the
decision making process or to mustpport for its interpretation of the external
environment. Consequently, it will advance a prescribed solution to solve the problem
that it deems the most optimal for the organization. Less powerful stakeholders have to
work along with the dominant sttkKk ROGHUYYV SUHVFULEHG VROXWLRQ
problems within the stakeholders in the longer run. However, if the prescribed solutions

adopted by the stakeholders are repeated according to the path dependency argument then
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these solutions will become anganizational routine or a SOP. In the context of nuclear
C2, Standard Operating Procedures (SOPs) related to nuclear operations are those that

ensure readiness and survivability of the nuclear force.

Nuclear C2, being a strategic organization, requires formalization of rules,
regulations and procedures to conduct nuclear operations during peace and crisis time in
a way to ensure nuclear launch when authorised only and not othefniseportant
aspectof formalization, relevant to nuclear C2, is positive correlation between existence
RI UXOHVY DQG SURFHGXUH DQG HPSOR\HHTV FRQILGHQFH V
situations. Likewise, SOPs related to conduct of nuclear operations establistieas nu
C2 develops and, when practiced over time, bring confidence among stakeholders and
uniformity in their attitudes/styles to carry out nuclear operations management. This in
turn builds and strengthens stability. Consistent formalization can instijhation and
resistance to change. Strengthening of SOPs takes time so it is possible that by the time
SOPs are well established and practiced the nuclear C2 of a particular NWS has entered
maturity stage where rate of change becomes slow and becomestaiidee From this
point onwards, in order to evade tendency of stagnation and resistance to change in
nuclear C2 when faced with uncertain and complex external environment (or any change
in external environmentx military threat or technological challengéhe role of
leadership becomes notable.

Communication

As was evident in the above discussion on external environment, uncertainty here
can impact negatively on organizational stability. Therefore, during organizational
development under uncertain andmgex environment there are likely chances that
practices may lean towards instability. Since organizational structure focuses upon the
RUJDQL]DWLRQDO VWDNHKROGHUVY LQWHUDFWLRQ LW LV
communication channels acrobe organization(Klein, 1996: pp. 3246) This will allow
organizational stakeholders to deal with uncertainty and chéBgejia & et. al., 2004

pp. 34565) enabling them to participate in decisioraking processes so to provide the
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stakeholders with éranced awareness about change and control of this prélceske
& Schweiger, 1979: pp. 26538) Communication helps stakeholders understand their

tasks and means to accomplish them.

In order to avoid negative and uncertain outcome during evolutionagesst
organizational stakeholders should work on two channels of communication: one is
related to the content of communication so as to prepare stakeholders for change and to
deal with changing environment; and other is related to participation of stdkehah
decisionmaking process, which will help in providing each stakeholder with enhanced
awareness and understanding about any particular change and giving them a sense of
control over change outcomdtocke & Schweiger, 1979: pp. 2&38) In nuclear C2
FRQWH[W FRPPXQLFDWLRQ FRQWHQW LV EDVHG RQ GRFW
vision; tenets of nuclear doctrine guides development of nuclear force and associated

strategies.

Summary

This chapter has attempted to isolate wheris 8tudy fits within the broader
nuclear C2 literature. By taking a relatively unique comparative approach to nuclear C2 it
attempts to build on previous efforts that examined specific NWS in detail by identifying
commonalities and differences betweenatight countries development. In order to do
this a research framework is outlined in ttigpter, withinvhich the analysis for each of
the country case studies will hgerformed The strengths and weaknesses of the
comparative case study approach is a@issussed, with evidence presented on why it is

appropriate for exploring the issue of nuclear C2.
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Chapter Two: British Nuclear Command and Control

Introduction

This chapter aims to explore the influence of-g&ategic environment, nuclear
weapons norms, leadership and civilian/military control on the stability of British nuclear
command and control during its development from 1952 till 1967. The developments
made during the time period under study are categorized into three evolutionary stages:
inception, growth and maturity as discussed in general terms in Chapter one. Stages are
categorized based on the progressive standardization of nuclear force and rgexato

decisionmaking.

The inception stage spans over initial five years from 1952 till 1956 as during this
time period, Britain made major decisions with regards to nuclear testing (1952), strategy
(the 1952 Global Strategy Paper), the developmeht-lodbmb (1954), delivery (with the
RSHUDWLRQDOL]DWLRQ RI %RPEHU &RPPDQG LQ DQG \
(1955). These decisions show nuclear C2, as an organization attempting to establish itself
and gain legitimacy. The influence of Churchi#dimained instrumental during this stage
in garnering support for the development of key weapon programmes. This stage was
characterized by low formalization and low communication across nuclear C2 as
decisions were made by handful of people at the vgryfdJK government. However
authority to nuclear launch was delegated, to a great extent, to Air Ministry possible due
to highly uncertain ge9 WUDWHJILF HQYLURQPHQW DQG %ULWDLQTV C

The growth stage started from 1957 and continued 1®64. Within this time
frame, the nuclear strategy changed from one of massive retaliation to graduated
deterrence that in turn affected nuclear force development. Moreover, during this stage
the defence decisieamaking became more centralized with #ppointment of a Chief of
Defence Staff and the Ministry of Defence became more salient in comparison to the
other three services. Several Standard Operating Procedures (SOPs) were established

with regards to defined chain of command, 4wan rule, undergund communication
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channels, dispersion and readiness plans fboivibers, as a result of the diversification
RI %ULWDLQTV QXFO H D UstidRedi€ e¢hvirdrntténttehRiDe@ HriderfdihRs
Britain experienced the 1962 Cuban Missile crisis, whigbvided an opportunity for
London to learn and practice diady control mechanism in place over Thor IRBMs.
This stage was characterized by significant level of centralization, high formalization and
communication. However, throughout this time Britairtkled a credible deterrent

capability.

The maturity stage from 1965 onwards (beyond the scope of this chapter) provided two
main weapon systems which future British nuclear deterrent would be based upon
including WE177 and Polaris SLBMs. With the introdian of Polaris Britain acquired

an assured secosstirike nuclear capability that stabilized the nuclear C2 against the
backdrop of Soviet antiallistic missile development. Communication channels with the

seaborne deterrent were also improved.

Inception Stage: (19521956)

Influence of the GeeStrategic Environment

Development of nuclear force during this stage appeared as part of a struggle to
NHHS %ULWDLQYY LQGHSHQGHQFH LQ QXFOHDU PDWWHUYV
major power statusBritain tested its first fission bomb on 3 October 1952 at the Monte
Bello islands off the coast of Australia. Conducting test at an independent site was
LPSRUWDQW LQ GHPRQVWUDWLQJ % Uk 109V pLEGHSHQGH
Following nucleDU WHVW &KXUFKLOOTYV JRYHUQPHQW UHPDLQHG
capability of nuclear weapons and their use in war prevention and the development of

both fission and fusion bombs was pursued in the early 1950s.
The postWorld War Il environment reniaed threatening and challenging for

Britain with the ideological threat of communism emanating from the Soviet Union
VKDSLQJ /RQGRQTY WKUHDW SHUFHSWLRQV $V D UHVXOW
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of Cabinet Subcommittee GEN 75 that was secrethweoned by Attlee in August 1945

to discuss and formulate British nuclear policy, formally decided to develop the atomic
bomb?2 (Hennessy, 2010Jhe perceived vulnerability was increased following the Soviet
nuclear test on 29 August 1949 and deploymentf Gu-4 bombers with standoff
capability and later the outbreak of Korean War in 198Mpact of Soviet capabilities

and strategies on British-Wombers is discussed in Wheeler, 1986: pp3&)L

In the face of growing uncertainty in the g&oategic emronment and pressure
IURP WKH 7UHDVXU\ &KXUFKLOOTYV JRYHUQPHQW LQVWUXF
ILUVW QXFOHDU WHVW WR FRPPHQFH D UDGLFDO UHYLH:
keeping in view the tactical use of atomic bombs against tie&dbap of stringent
economic conditiongStoddart, 2009: p. 18)he review concluded into the 1952 Global
Strategy Paper in which the Chiefs argued for maintaining an independent nuclear
deterrent for indefinite periodBowie & Platt, 1984: p. 9)This miitary input was
significant in providing guideline for British nuclear force development in subsequent
\HDUV $Q LQGHSHQGHQW QXFOHDU GHWHUUHQW ZDV HPSK
status in international system as well as to strengthen itsigmosis-avis its allies,
especially the US. Maintaining an independent nuclear deterrent was critical issue that
motivated both civilian and military leaders to work closely to addresssigategic
uncertainty. Another aim of defence policy was war prén because a report from Air
'"HIHQFH &RPPLWWHH FRQFOXGHG WKDW WKHUH ZRXOG EH :
GHIHQFH DJDLQVWINAWRAEBR7DINSAIDI§ dtrengthened the belief of
British nuclear planners in establishing a systémuclear deterrence.

The development of hydrogen bombs by the US (1952) and the Soviets (1953) put
SWKHP LQ D GLIITHUHQW OHDJXH IURP %ULWDLQ  DQG Stk
government(Baylis, 1995: p. 17480) Resultantly, the Chiefs concluded & revised
YHUVLRQ RI WKH 3DSHU WKDW %ULWDLQ FRXOG IDFH ¢

3The GEN 75 (known as Atomic Bomb Committee) could not decide about the development of
nuclear bomb because two of its membekfigh Dalto, the Chancellor of Exchequer and Stafford
Cripps, the President of Board of Trade, voted against the decision of developing atomic bomb due to
deteriorating British economy. Later GEN 163 approved development of nuclear weapons in January 1947,
as both @lton and Crips were not part of the GEN 163
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atomic (hydrogen) bomb in the initial few weeks following the commencement of

hostilities. (Report by the Chiefs of Staff on Defence Policy and Global Stk&teg

paras 3233) Convinced about the uncertain course of war followed by initial intense

phase, the 1956 Statememt DefenceHPSKDVL]HG WKDW %ULWDLQ VKRXO
which are flexible, mobile, welrained, weHHTXLSSHG DQG Y HlusViEWLOH« >D
UHDG\ IRU LPPH (GtaizinveHt dh DéateanBeQ1956exibility and mobility of a

versatile nuclear force was deemed necessary to evade a surprise attack conducted by
6RYLHWYV ERPEHUV 7KLV DFWHG DV D WUEkehkeY ZKLFK L

British nuclear C2 stakeholders.

The stability within the C2 system was also strengthened when Churchill opened
the question of whether to developbdmb before the full CabinefMcintosh, 1990: p.
15) In doing so he gathered widespread supfmrhuclear programme that would result
in a smooth and stable relationship among C2 stakeholders. However, the ultimate
decision to develop Hhomb was made by sixember Cabinet Committee, namely
0,6& XQGHU &KXUFKLOOYV OH Bad HyDétehcs Conkhiditde. ZDV O D W
(Hennessy, 2006)

Several arguments were made in favour of developing hydrogen bombs. The first
came as a result of the massive destructive capability of hydrogen bomb, with the Chiefs
of Staff concluded that ten tanegaton thermnuclear bombs were enough to destroy 12
million out of the 46 million people within the British Islddemorandum by the Chiefs
of Staff, 1954)Consequently, one would require fewer hydrogen bombs to inflict
significant damage on the Soviet Union, whigbuld help conserve the use of limited
stocks of fissile material that existed at the tifMemorandum by the Chiefs of Staff,
1954) The explosive yield of the Hydrogen bomb also put less reliance on the need for
accurate delivery, a megaton attack caafford an error of about three miles and against
which the defence was limite(Memorandum by the Chiefs of Staff, 19F4pally, the
development of the hydrogen bombs were seen as a way of strengthening nuclear
relations with the United States, with tliBeKLHIV RI 6 WDII FRQFOXGLQJ LQ 0D\

would be dangerous if the United States were to retain their present monopoly since we
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ZRXOG EH GHQLHG DQ\ ULJKW WR LQIOXHQPHEIHQY SROLF\ L
1954) As a result of these arddHQWY WKH &DELQHWY{V &RPPLWWHH |
approved the development oflsdémb in June 1954 and stressed upon the possession of

the modern means for waging war as the main defence policy objdiemorandum

By the Chiefs of Staff, 1954)

Another mportant concern for the United Kingdom was to deter a direct Soviet
QXFOHDU DWWDFN RQ %ULWDLQ 'XH WR WKH OLPLWHG GH®
the US at the time, the Chiefs argued in 1956 memorandum that the United Kingdom
3ZLOO EHPDKHAN BUOLWDU\ WDUJHW IRU LQODEBREMAOODWWDFN L
1954) The Chiefs anticipated a reduced likelihood of war in next few years, however,

WKH\ GLG QRW UXOH RXW WKH SRVVLELOLW\ RI WKH 8
(Memorandum By tla Chiefs of Staff, 1954 herefore, Hbomb was seen as means to
VWUHQIJWKHQ %ULWDLQYTY SRVLWLRQ DQG LQIOXHQFH DV I

prevent war.

Nuclear Force Development

'XULQJ LQFHSWLRQ VWDJH &KXUFKLOOYfYVY JRYHUQPHQW
QXFOHDU ZHDSRQV GHVSLWH WKH FRXQWU\YfY GHWHULRUD
the development and delivery of the first fission bomb to the RAfering in 1953
before the \fforce consisting of Vickers, Valiant and Vulcan bombers (delivery system)
started to operationalize in 195Huclear deterrence remained hamperedJthuary
1955 when first Valiant and Vulcan started entering into tHer@ethat provided Biain
with an operational deterremnd towards the end of 1956 the first Vulcan bombers
squadron was formedBall, 1995: pp. 43954) 2SHUDWLRQDOLVDWLRQ RI 6RYL
range Tu %DGJHU ERPEHU LQ IXUWKHU PDJQLILHG /RQ(
becaxVH E\ WKDW WLPH %ULWDLQYfYVY RSHUDWLRQDO QXFOH
nuclear warheadgFigures are taken from NRDC, 200R)is raised the issue of limited
IUHHGRP RI PDQHXYHUDELOLW\ LQ WKH ihrfgelbé&ibeV KH 6RY L]
force This demonstrates that during the years from October 1952 till end of 1956 Britain
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did not have an operational nuclear deterrent therefore the nuclear C2 could be regarded
as ultimately unstable during this time. Here it is important to note that ie thigl

years different weapon programmes along with the thinking on nuclear policy were still
developing, which in turn had affected the operationalization of the nuclear force.

During the inception stage, Britain relied upon Blue Danube with a giel&-40
KT. (TNA DEFE 7/2208 195055: E21 p2; TNA DEFE 32/3, 1983E13 p7-10) It was
delivered to the RAF Wittering in 1953 and about 20 were produced by 1958 when the
production was terminated, remaining in service until 1¢68e Aylen2015: pp.31-59)
Blue Danube was deployed first and tested later, reflecting the haste in which Britain
wanted to establish its nuclear deterrerjéglen, 2015: pp. 3159) However an untested
deployed weapon, left obvious questions about its reliability, which amgealleviated

later following testing.

From a safety perspective, Blue Danube also presented a risk for its deployment
due to close proximity of high explosives with fissile mate(iabr detailed analysis see
Aylen, 2015: pp. 3159) Moreover, the Bie Danube design was such that the plutonium
pit was inserted along with the explosive into the warhead just before launch. With
estimated warning times for an incoming missile at just four minutes, this presented
another major operational riskAylen, 2015: pp. 3159) Again overtime trials were
conducted to reduce this risks with warheads tested under different conditions of
transport, storage and operations. Here scientific learning lead to a progressive
improvement in weapon design which enhanced theHs&\ DQG UHOLDELOLW\ RI
nuclear forces. However the nuclear force during inception stage consisting of Valiants
and Vulcans (that have just entered service) with limited operational training and
experience and operationally risky Blue Danube b®wrhld not characterize an efficient

nuclear deterrent.
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Role of Leadership

The leadership of Churchill remained instrumental during inception stage to
ensure progressive development of nuclear force and cooperation among key
stakeholders. After heeturned to power in 1951, the Treasury warned Churchill about
the balance of payments crisis that Britain was facing at that time due to the rearmament
programme started after the outbreak of Korean War. This led to a review in December
1951 during whichit became evident that the programme could not be completed by
March 1954 and defence expenditure would continue to escalate till 19%BAzkenN,

2007: pp. 2534) Moreover, the 1952 Paper emerged as short of ascertaining the defence
cuts as it propagatdubth short, atomic war as well as long brokecked war. This led
to the unprecedented ministerial deliberations into the matter by excluding the Chiefs
from the process in 1953 Radical Review that generated June Directive agreed by
Churchill, Butler andbther relevant minister¢Baylis, 1995: p. 166The Chiefs of Staff
were instructed to prepare for short war only therefore development of nuclear force was

upheld.

&KXUFKLOO DOVR PDGH VHYHUDO LQGHSHQGHQW GHFL
develpment, making the decision alone to develepdiinb in 1954. On hearing of the
American Hbomb test in March 1954 Churchill had a meeting with the then Chairman
designate of the Atomic Energy Authority, Plowden to seek advice on what measures
could be takerto develop and manufacture thermonuclear weap@eden, 2007: p.
227) Subsequent, meetings with key scientists (Sir John Cockcroft, Sir William Penney),
senior ministers of the Defence Policy Committee, and the Chiefs of Staff were then held
at differen W OHYHOV WR GLVFXVV WKH SROLF\ HEB&S&yFDWLRQV
2010: pp. 588) Another significant development occurred around this time and that was
the creation of UK Atomic Energy Agency (UKAEA) on 19 July 1954. Moreover,
Churchill appanted Sir Edwin Plowden as the chairman of newly created UKAEA in
1954 was an effective step. Plowden was a former Chief Planning Officer at Treasury and
was the chairman of the Economic Planning Board since 1947. His links to the key
financial departmentsSURYLGHG WKH 8.%($% 3DQ XQXVXDO GHJUHH R
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central government and a large annual budget of 53m pounds which was received by a
GLUHFW 3YRWH" PHDQLQJ WKDW LW >8.%($@ ZDV WUHDWH (
JRY HU QH&/QNW2007 p. 11)Lord Cherwell (the scientific adviser to Churchill and
OLQLVWHU IRU DWRPLF HQHUJ\ GXULQJ &KXUFKLOOTfV VI
independence for the UKAEATaylor, 2007: p. 11)n this way scientist Cherwell exert

his influence over nucleganning.

IHDGHUVKLSYV LQIOXHQFH RYHU QXFOHDU SURJUDPPH
H[WUHPH VHFUHF\ WKDW HQFRPSDVVHG QXFOHDU PDWWHL
ZHUH WLJKWO\ FRQWUROOHG E®Q RWKHF BIR WH U \Y&EhQ &\ X® G FK
QHZVSDSHU PXVW 3YROXQWDULO\" VXEPLW PDWHULDOV UH
EHIRUH S X EEDWIE R RIAItRIO84: p. 16)

Control of Nuclear Operations

British participation in Manhattan Project was significant in learning and ipignn
nuclear operation$(Carr, 2008: pp. 281) However after the enactment of the US
McMahon Act in 1946, this sharing of nuclear weapons related information ceased
OHDGLQJ $WWOHHYV JRYHUQPHQW LQWR D GHFLVLRQ WR ¢
progamme. This also limited the British knowledge of how to manage nuclear
operations. Although later opportunities did present themselves, for example, the
stationing of B29 bombers in Britain by the United States during Berlin Crisis of 1948,
provided Britin with an opportunity to learn about operational nuclear plan(8wgt,
2012 pp. 101112)

Over time, American nucleaelated presence in Britain increased and by 1950 a
total of nine bases in Britain were assigned to the US Strategic Air CommAaQy. (S
(Boyle, 2005: p. 59)nitially, only nonnuclear weapon components were stored in

“)RU LQVWDQFH 'U: * 3HQQH\ %ULWLVK VFLHQWLVW ZDV PHPEHU
&RPPLWWHH WKDW ZDV WDVNHG WR LGHQWLI\ WDUJHWYV LQ -DSDQ %HYV
British representationtSir James Chadwick was leading the British team at Los Alamos;Aeaishal
Maitland Wilson was part of the Combined Policy Committee, Britain gained experience of operational
plannirg required for an atomic attack
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Britain however in 1953 the Eisenhower Administration decided to store complete

nuclear weapons in British facilities. An extensive infrastructure of military bases,

starage facilities, and command and communications were established in Britain; by 1953
SWKHUH ZthlddHAmRBridal bases in Britain with a force level of 45,000 in addition

WR GHSHQGHQWYV DQG BuyRXQ05: p. 59The extehOflUSQ V -
presence in Britain provided an opportunity for London to learn about US nuclear
weapons command and control. Although Britain was never given operational control
overtheB V GXULQJ $SWWOHHTV JRYHUQPHQW DQG WKH LVVXH
to unwritten agreement between Attlee and Truman on nuclear use that perplexed
Churchill. (Quoted in Harris, 1984: pp.469

IDWHU LQ &EKXUFKLOOYfV JRYHUQPHQW KDG GLVFXV
British operational control over its bases tfiRQFOXGHG DV IROORZV 37KH X
EDVHV LQ DQ HPHUJHQF\ ZRXOG EH D PDWWHU IRU MRLQW (
and the United States Government in the light of the circumstances prevailing at the
W L PHext of Joint Statement, 195During the discussions, the veto power over
American use of nuclear weapons similar to the one Churchill secured in the 1943
Quebec Agreement could not be sougtitarres, 2002: pp. 2067) Nevertheless,
significant improvement was made with regards to planninguclear operations. For
Churchill, American bases with nucleammed B29 bombers over which Britain had no
FRQWURO DW DOO UHPDLQHG D FRQFHUQ HYHQ ZKHQ KH zZD
KH UHIHUUHG WR WKHVH EDVHN BVWEXW Q@ KX URKLRIOGN Y IHW
American Secretary of Defence authorized discussions on strategic and tactical aspects of
the US air plan. As a result of this, the Air Chief Marshal Sir Ralph Cochrane and the
head of Joint Intelligence Board Sir Keath Strong had discussions on operational
matters with Gen Curtis LeMay, head of the SAC, at Om@eaylis, 1995: p. 129This
was the beginning of British learning about operational aspects from Americans that
strengthened subsequently with the deplayihté Thors missiles in Britain under dual

key control.
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7KH 8.1V %YRPEHU &RPPDQG UHPDLQHG WKH SULQFLSDC
the V-bombers were the only delivery mechanism available till the 1962 Nassau
Agreement, which introduced sbased deliveryneans(Statement on Nuclear Defense
Systems, 1962/ KH 623V IRU &RPPDQGYV RSHUDWLRQV GHYHORS
WWII required an urgent overhauling after the development of atomic bomb and
subsequent technological progression in the weapon systerasstiicture of the
Bomber Command included the Chiefs of Staff who had the executive control of
Command in conjunction with the Defence Committee, headed by the PM, with the Air
Ministry the executive agent of the CommarfdlR 20/10277, 1957a; British hig

command is also discussed in Twigge & Scott, 2000)

During the WWII the operations of Bomber Command took place after a tedious
process in which directives were issued to the Commaneehief by the Air Ministry
acting on the behalf of the Chiefs ofa§ (COS). And the COS had to deal with the
demands of several other ministries at WhitelfallR 2/15917, 1953Yhe war directives
were only issued by the HMG. This changed in the nuclear era. Keeping in view the
reduced reaction time and increased eudbility of the \fforce to Soviet bombers, new
procedures were introduced in 1955. According to the new procedure, the Defence
Committee would approve the war directive related to the employment of strategic
bombers during peacetime and the Chief of Aaff§ CAS) was given the authorization
to issue the directive immediately after the break of war.(AIR 2/15917, 1955)he
directive tends to lean more towards ensuring negative control over the nuclear force.
However, in order to maintain political dool the order to employ strategic bombers had
WR EH FRQILUPHG E\ WKH &DELQHW ZHOO EHIRUH WKH EF
DFWLRKR\20710277, 1956Nonetheless, the vulnerability of-Mrce was greatly
HQKDQFHG E\ WKH GHYH QIRtE RrikQI&Vte€hhol6dy,Y wHithV ld] toE D
authorize the €n-& % RPEHU &RPPDQG 3WR RUGHU KLV DYDLODEOH
FDVH RI VXUSULVH DWWDFN RQ WHKARO/ORTV.KEXB)V FRQV XOW I

The Bomber Command along with the Air Mims issued the first detailed
dispersal plan for the ¥orce on 17 January 1958AIR 8/2238, 1954)According to the
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plan, the bombers would be airborne within one hour after receiving executive orders.
(AIR 8/2238, 1954)Moreover, the targets were to beven by the Air Ministry once
approved by the Chiefs of StaffAIR 8/2238, 1954)Efficient dispersal within given
warning time was to ensure force readiness and hence contribute towards strengthening
deterrence. However at that time securing sufficiertnimg time was a challenge. This

is because British based radars were capable of providing a warning time of just 25
minutes whereas the NATO early warning systems could only detect an incoming aircraft
at one hour away from the British coagiAlR 20/1027/, 1956) Under these
circumstances only those aircrafts could be airborne within one hour of warning time that
were already at readineq&IR 8/2238, 1954)However at that time Mombers were
based at 10 class | airfields that were to be dispersed & 3§ <hl fields(Baylis, 1995:

p. 347)Therefore, 12 hours warning time was required to disperse and put at readiness 75
percent of the Morce. (Twigge & Scott, 2000: p. 52)his increased the challenge for

dispersion of Vforce.

The abovementioned asgrcts with regards to nuclear operations suggest that
British nuclear C2 during inception stage was based on low levels of formalization and
communication. During this stage uncertainty in the-gteategic environment was
rapidly increasing which triggeretligh level of motivation and cooperation among
nuclear C2 stakeholders. This is evident from the production of the fission bomb,
operationalization of the Norce, and development of thelbdmb. Rapid development
of nuclear force did not lend themselvesformalization therefore important decisions
(such as the development of thebBimb decision) were made secretly by small groups of
likeminded individuals. The lack of formalization during the inception stage meant that
Churchill remained instrumental itecisionmaking and procurement of the necessary
UHVRXUFHV IRU WKH 8.1V QXFOHDU GHYHORSPHQW ,W LV
working relationship among the three nuclear C2 stakeholders. However, in the absence
of rigorously tested nuclear detent, the overall system experienced instability due to

concerns over reliability and safety.
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Growth Stage: (19571964)

This stage was marked by the publication of key defence white papers in 1957,
1958 and 1964 that put the UK defence heavily relianitdmuclear deterrent, the
readiness of its nuclear forces and the centralization of defence deumskimg. During
these years British nuclear strategy also progressed from one of massive retaliation to

graduated deterrence.

Influence of GeastrategicEnvironment

7KH JURZWK VWDJH RI %ULWDLQYY QXFOHDU ZHDSRQV
outlook provided by the 1957 Defence White Paper wplaelsed emphasis upon nuclear
deterrence. It was the time when British prestige was jolted by its military failure during
1956 Suez Crisis, which led Prime Minister Anthony Eden to resign in January 1957.
During this crisis, the Soviets threatened Britamd France with the use of nuclear
weapons unless the conflict ceas@slardner, 1994: p. 7'Nlilitary failure was primarily
due to lack of adequate conventional forces therefore it became obvious for Britain of the
need to symbolize its national powerdhgh an independent nuclear deterrent. More so,
the lack of American support during crisis made Britain realize the limitations of its
dependence on the UEmith, 2008: p. 57The Suez crisis was not only important in
SEUXWDOO\ GHPRQVWUDQWLIKH G %RDLSVIAELQOMW GHYV™ EXW LW D
SV\FKRORJLFDO GHVLUH IRUP4tE<BH $H9D @ HQoRdeqiRhtDP FWLRQ”’
the 1957 Defence White Paper produced by the then Minister of Defence Duncan Sandys,
vehemently supported the strategfymassive retaliation, and, as a means to manage the

defence finances, ended national conscrip{iimistry of Defence, 1957

'XULQJ WKLY VWDJH %ULWDLQ IDFHG GLYHUVH WKUHDW
attack along with challenges regarding thenetrability of British aircrafts into Soviet
DLUVSDFH GXH WR ODWW H{0-8i¥ miSdiles kB&ISE AW p.RIL)V XU IDFH
Therefore, the 1958 Defence White Paper stressed upon the readiness of the deterrent
IRUFH 3LI WKH G &l thé) horhigzforceQis @oxbld @ffective, it must not be

61



thought capable of being knocked out on the ground. Measures are accordingly being
WDNHQ WR UDLVH LYWMSOW®®EYH RI UHDGLQHVV ~

The threat to British mainland intensified further with thevelopment of
6 RY L H Wtfpject@R MRBMs +SS4 and S$, which were deployed in Eastern
Europe in early 1960gLee, 1986: pp. 994) New Soviet missiles provided just feur
minutes of warning time despite the deployment of early warning syst&iEEWS and
MIDAS, increasing the vulnerability of the-#rce. (Twitchell, 2011)This resulted in
devising a dispersal plan for-wWombers and from 1962 onwards the Quick Reaction
Alert (QRA) was enforcedWilson, 2009)Moreover, the cancellation of Blue Streiak
1960 and Skybolt in 1962 (after the missile system was deemed less than practical) and
the TSR2 in 1965, left Britain without a credible deterrent response to threats and
challenges it was facing in the later half of 196@%aterson, 1997: pp. 4&) At this

time, the nuclear C2 experienced significant instability.

Realizing the limitations of massive retaliation in the face of growing
diversification and modification of the Soviet nuclear force, and capability deficiency in
British nuclear forces, tHi '"HIHQFH :KLWH 3DSHU DGRSWHG WKH Q
G HW H UMSDE- 1961)With the 1962 Defence Paper rejecting the increased nuclear
salience propagated in the 1957 pagdMSO, 1962)Strategic thinking in early 1960s
focused upon maintainingonventional capabilities to pursue flexible defence policy
DLPHG DW HQVXULQJ SURWHFWLRQ DJDLQVW 3WKH ZKROH
military threats, from the local action which might be the beginning of larger and more
dangerous adventuresthR XJK 3SQXFOHDU EODFNMHMBO,"1981IfTh® XFOHDU Z
1962 Defence Paper advocated maintaining a mobile strategy comprised of airborne and
VHDERUQH IRUFHV LQ ZKLFK 3D EDODQFHG PXVW EH PDLQV
QXFOHDU VYWIBG| Q% Khe then Defence Secretary, Harold Watkinson
envisaged a balanced force, as opposed to his predecessor Duncan Sandys, because
:DWNLQVRQ EHOLHYHG WKDW PDLQWHQDQFH RI D 3WRR W
serious risk that an accidental or minorurgion would result in allR X W Z@&abm,
1975: p. 497)
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Challenges in adapting to a rapidly changing-geategic environment from the
1957 to the 1962 Defence Papers resulted in a nuclear force with diminishing credibility.
In operational terms, Bain did not have a credible nuclear deterrent during 1960s till
Polaris missile system became operational. Credibility of British deterrent, to an extent,
was reestablished somewhat following the signing of the 1962 Nassau Agreement under
which the US agred to supply Royal Navy with submari@einched Polaris missile
system. The Agreement was signed after the Cuban Missile Crisis; subsequently Prime
Minister Macmillan and President Kennedy agreed to pursue unified defence for the
protection of the West. iRultaneously, the 1961 and 1962 Defence White Papers
DGRSWHG JUDGXDWHG GHWHUUHQW SRVWXUH D FOHDU GF

massive retaliation.

Nuclear Force Development

During the growth stage different weapon designs were developed and produced
with improved features. With regards to delivery systems, froml@&Ds onwards,
particular emphasis was made upon the development of ballistic missiles as part of
deterrent agast aggression. While Britain still relied onf¥rce, the signing of 1962
Nassau Agreement started diversification in this area as it introducéxdsed delivery

system ensuring survivability of deterrent.

Safety and reliability features remained &pty during this stageThese factors
are important as more safety and more reliability induce confidence among nuclear
planners over their nuclear force, ensure against accidental launch, and allow safe
deployment of weapon systeffhis is evident frondevelopment of Red Beard fission
bomb that initially required to be armed before takie nonetheless, after safety and
UHOLDELOLW\ WHVWV FRQGXFWHG WR HQVXUH PD[LPXP VL
core should be loaded -fhight but that provedimpracticable.(Hutchinson, 2011
Therefore, the laghinuteloading was adopted in which the inserting and locking the

core was to be done immediately prior to takke (Walker, 2010: p. 96read footnote
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31) Modifications were made in the design to allthe casing to be loaded with fissile
core inflight that improved the design safetfWWalker, 2010: p. 96This design also
presented storage and handling challeng¢@ddart, 2012: p. 10Blowever the RAF
found the 15kT Red Beard insufficient to erestine destruction of its assigned targets
DQG LW FRXOG QRW 3ZL WekeVopebaods, \Ahid s $yRemtbf W gaRiZ
GHOLYHU\ Z DStoddart?2002HpG101)

Meanwhile, Britain felt the neetb fill the technological gap created lilge
thermonuclear tests conducted by the US and the USSR, British government decided to
develop thermonuclear weapons in July 1954, and the AWRE at Aldermaston was tasked
to develop a high yield pure fission bon{Cathcart, 1994Being conceived as shert
lived, the Violet Club with a yield of 500 kT was introduced with lower safety and
robustness standard3.NA AIR 2/13718, 19571958: E24, pp. -R) Moreover, its safety
device was to be removed before loaded in aircraft therefore the Violet club was fully
armed and live at takeff. Therefore, perceived as too dangerous to fly armed with
Violet Club except for an emergency, no training, exercise and even peacetime flights
were permitted.(TNA AIR 2/13718, 19571958: E24, pp. -R) It was also never
permittad to transport the weapon by road to the remote dispersal basebovhbérs.

(TNA AIR 2/13718, 19571958: E24, pp. R)

After successful Grapple tests, Britain produced variants of thermonuclear
weaponszYellow Sun Mk | and Il. These weaporamainedm service until 1972 when
they were displaced by WE77. Casing of Yellow Sun was modified to enhance its
safety. (TNA AIR 2/13705 19571966 E62A) Being aerofoil in shape, the casings of
Blue Danube and Red Beard were unstable during their ballistis pathrequired flip
out fins for accuracy in aimingTNA AVIA 65/1166.19551960 These casings also led
WKH ERPEV WR IDOO UDSLGO\ WR GHWRQDWH &RPSDUDWL"
nosed that allowed for more stable flight and slower fANA AIR 2/13705, 19571966:
E62A) Also, they were never proaésted for a full nuclear test and were never
rigorously tested by independent agencies and consequently were never approved for

service use. These weapons remained in the custody of the AIMRE RAF bases to be
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released to RAF control in an emergency when author{#€NA AIR 2/13705, 1957
1966: E62A; &0 see Bronk, 2014: pp. 9P97) This distribution of responsibilities
increased interdependence among nuclear C2 stakeholders.

Last mirute preparations were also improved; Red Beard required its plutonium
core to be inserted without explosive; nonetheless the Yellow Sun had the explosive
attached to its uranium cor@NA AIR 2/17322, 1959: E3A, p. 1; TNA AVIA 65/1862
19591963:E16 p2324; TNA AIR 2/13705 19571966: E62A) Later warheads such as
Red Snow were sealed therefore they did not require any last minute handling of fissile
material and explosives. Separation of the fissile core and high explosives within the
design had implicadins for nuclear safety especially during storage. For instance, Yellow
Sun weapons had to be stored in different store rooms whereas Red Beards (at least four)
could be stored together safelfiNA AIR 2/17322, 1959: E3A, p. 1TNA AVIA
65/1862, 19591963:E16 p2324)

Delivery Systems

With regards to development of delivery system, the major concern was to evade
6RYLHWY GHIHQFHYV :LWK WKH G-tb-diHQRiBPthQ@Mifidkhcé RYLHW V
over \-force with high flight ceiling and high speedisvshaken. In order to evade Soviet
defences, the Morce switched its attack mode from high altitude to an dtwaaltitude
(adapted to fly as low as 100ft), which enabled the bomber to fly below SAM radar
cover. (Stoddart, 2012: pp. 16203 Low flight mode, nonetheless, was discovered to
FUHDWH PHWDO IDWLJXH LQ 9DOLDQWVY ZLQJV WKHUHIRU
1965.(Blackman & Wright, 2014: p. 1JMoreover, Blue Stedrocketpoweredair-to-
surface missile) was operationalized in 196@3atde of carrying thermonuclear warhead
of one megaton yield at Mach 4 cruise spegtti CEP of 100700 yards at a distance of
150 miles hence enabling the bomber to stay away from the range of earlier versions of
SAM. (Simpson, 2011: pp. 783) HoweverthH PLVVLOHYYV FDSDELOLW\ GHV

made to improve its range and speed, became doubtful in the face of growing technical
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DGYDQFHV LQ 6RYLHWTV LQYHQWRU\ RI 6%0 7KHVH ZHDSR

deterrent with diminishing credibility andehce induced instability within nuclear C2.

Another delivery system deployed along the east coast of England during growth
stage was Thor IRBMs that was agreed to be jointly operated by the US and the UK and
was deployed along the east coast of Englahé. missile became operational in August
1958. The RAF was responsible for the control of missile sites and delivery of missile
whereas the USAF had the access control and arming control of 1.4 megaton nuclear
warhead.(Twigge & Scott, 200D About 60 Thor missiles were deployed in England
because at that time the US was incapable of attacking Soviet Union from its land
however later with the development of Minuteman missiles in 1962 and the delivery of
Blue Steel missiles to the RAF, the Tmaissiles were withdrawn by August 1963.

An important development occurred during this stage was the 1962 Nassau
Agreement for Polaris Missile. Cancellation of the proposed US Skybdkusiched
cruise missile and the British Blue Streak MRBM by 1962 Beitain without a credible
nuclear deterren{Cunningham, 2010: p.)4Therefore, in August 1962 it was decided
that America would provide Britain with Polaris submasiaenched ballistic missile

system to be deployed on British manufactured submaxirgsst 2006 p. 19

Nuclear Weapons Normsg:Dual-key Control

The renewed Anglc3PHULFDQ QXFOHDU FROODERUDWLRQ WHF
contribution to the NATO planning, command and control were the key factors in the
RYHUDOO GHYHOR Syste whd BioadeK mbrr@s felated to nuclear C2. Key
events here were the deployment of Thor IRBMs in Britain underldryatontrol and

the 1963 Nassau agreement that supplied Britain with Polaris missiles.
About 60 Thors intermediat@nge ballistic miskes (IRBMs) were deployed in

Britain under the dudkey system. The RAF and USAF officers kept separate kdlys

British key could initiate the missile launch sequence and the American key could arm
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the warhead(Wynn, 1994: pp. 34348) Under this sygm, both governments had veto
power over the missile launch. Two communications channels were established to
transmit operational orders: the US Strategic Air Command Headquarters were to pass
orders to the USAF squadrons through tHeAit Division Headauarters; and, British Air
Ministry was to pass orders to the RAF squadrons through Bomber Command
HeadquartergPRO: AIR 20/10300, 195&iowever, the US PALs were never installed

on the missiles as British relied more upon procedural controls instead of mechanical

controls.

During the deployment of Thor missiles, a significant concern emerged with
regards to readiness capability of missiand separate storage of weapon components.
Two estimates were made to prepare the missile weapon system for launch: 57 hours
were required if the warheads were kept in Lakenheath storage facilities; while 24 hours
if the warheads were stored at the maases(PRO: DEFE 13/394, 195%owever, only
15 minutes were required to prepare missile launch if the warheads were already installed
in the missile.(Twigge & Scott, 200007 KH $LU OLQLVWU\ VXSSRUWHG WKH
operational readiness of the wedp® V\VWHP GHPDQGV WKDW WKH ZDUKHI
(PRO: DEFE 13/394, 196@)espite concerns about the risk of accidental launch, the
decision was made in May 1960 to install warheads on the missiles in order to maintain
3>7TKRUVT@ FDSDBARILGY WW R WILHDOW Z FRRQ: LARI2MIM62D,0 0 WLP H\
1960) Under normal conditions, 39 out of 60 missiles (65 percent) were at 30 minutes
from launch whereas remaining missiles were atil2sours of readinesgAIR 8/2307,
1961f

A key test for thisduatkey control system was the 1962 Cuban missile crisis.
(For detail analysis of operational readiness of Thors stationed in Britain undésegual
system during the 1962 Caib Missile Crisis see Twigge &cott,2000 At the peak of
crisis, 59 out of 6arhors were put on 15 minutes readind®RO: AIR 24/2689, 1962)
In the absence of PALs, thei@-& % RPEHU &RPPDQQGDHEMNR WKRIQMEUWRO RY

5> Correspondence, Fltt. George Stalker. By August 1961 the actual ¢down time was 13 to 14
minutes
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Thors; however, as a result of successfully diffusing Cuban Crisis, without any incident
within the Thors sstem increased the confidence about British nuclear C2. This
reinforced the significance of reliance on military allegiance to set procedures for the
stability of British nuclear C2.

Subsequently, Britain maintained its independence with regards tanuaoletrol
in the case of Polaris missiles. This is demonstrated during early 1960s negotiations
between the US and the UK regarding sale of Polaris missile system to the UK. The then
defence minister Harold Watkinson in his meeting with Macmillan recorddnulst
considering the US concern about nuclear reassurance to its NATO allies, that the Polaris
missiles would be earmarkEBdQRW DVVLJQHG WR 1$72 KRZHYHU 3LQ Wl
IRUFHVY FRXOG EH ZLWKGUDZQ E\ WKH 8QLWNAEGBO .LQJGRP *
operations(Smith, 2011: p. 1391)) X UWKHUPRUH WKH LGHD WR PDLQWDLC
nuclear decisionPDNLQJ ZLWKLQ WKH 1$72 ZDV LPSRUWDQW IRU W
European allies and to frame British nuclear capability partly in refeenSATO. In
this way, Britain maintained its involvement and contribution in the multilateral defence
forum and bilateral understanding with the US along with its independence in nuclear

operations that reinforced its sovereign position in the interrete@rvironment.

Role of Leadership

'XULQJ WKH JURZWK VWDJH (GHQ DQG ODFPLOODQ O
taking a hands®n approach to defence, sending personal minutes to ensure that their
YLHZV ZHUH EH I(Fedelm EONMHE 2ROQrring their governments the defence
policymaking, most of the time, was conducted informally among a group ehitkded
PLQLVWHUV RU RIILFLDOV RI WKH &DELQHWfV '"HIHQFH &RP
ZDV LQYROYHG WKLV ZD\6niOogivie aGtipiiiyHo \dawisahsi thal had H Q
already been taken and to ensure that information reached everyone concerned through

6 Earmarked forces were declared as being prospectively available to allied command in times of crisis
or conflict, but their release would have to be formally requeatatljt could in principle be refused by the
QDWLRQDO JRYHUQPHQW FRQFHUQHG $VVLIQHG IRUFHV RQ WKH RWKF
multinational order of battle during peacetime; furthermore, in wartime there was a presumption that they
would be &ailable to allied commanders immediately.
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WKH FLUFXODWLRRgdeR | 2LQXEHNEBLIQLILFDQWO\ GXULQJ (
government the debate in the public domaiawnuclear testing increased significantly

following the 1954 Dragon incident that accidentally exposed Japanese fishermen to
radiations emanated from an American test in the Pacific. This instigated a strong wave

of opposition to nuclear weapons in westeountries(SwensoAWright, 2005: p. 176)

,Q WXUQ LQIOXHQFLQJ %ULWDLQYYVY GRPHVWLF SROLWLFV D
the House of Common calling for an immediate ban on nuclear testing. Labour
opposition to nuclear tests continued andtsn1959 Manifesto, the party promised to

immediately suspend all British nuclear tests unilater@ignes, 1997: p. 11213) Such

events facilitated the development of larger proteasthe Campaign for Nuclear

Disarmament (CND), in 1958.

Conservatve R YHUQPHQWYV ZHUH IDFHG ZLWK 7UHDVXU\YV F
economic conditions as a result of over spending on defence policy and due-to anti
QXFOHDU SURWHVWY E\ WKH &1' 1RWDEO\ WKH 6DQG\]S
defence cuts by not redtdQJ WKH UHOLDQFH RQ WKH 8.V QXFOHDU Gl
national conscription. The percentage of defence spending decreased significantly from
the fiscal year 19567 (7.3%) to 19558 (6.8%) followed by a steady decline in
subsequent yeargWorld Military Expenditures and Arms Transfers, 1988)is was
primarily due to two decisions: one, the decision and realisation made during 1960s with
regards to the retention of selective weapon programmesl(¥¥Eand Polaris) for the
future nuclear deterrérand two, major Labour Government decision to put a cap on
defence spending in 1964 of 33 billion pounds (in 2013 prices) and focus instead on
%ULWDLQYY FRQWULEXWLRQ WR WKH 1%$72 DQG QXFOHDU G
the east of Suez engagent.(World Military Expenditures and Arms Transfers, 1986)

'XULQJ ODFPLOODQYV JRYHUQP H Q8WakekaH impda8tSOH WHV
episode that highlights the impact of public opinion against nuclear testing on efforts to
improve the reliability & nuclear weapons. Notable developments included the Medical

Research Council report titled ke Hazarads to Man of Nuclear and Allied Radiations
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that was published in June 1956 that triggered the public concerns about adverse affects
of nuclear testing.TNA CAB 128/30, 1956: Part I)

In a joint report of August 1955, both the MOD and UKAEA argued that Britain
should avoid any agreement on the prohibition of nuclear testing till it successfully
conducted its own megaton devio@Valker, 2010: p. 6)However growing public
opposition, both at domestic and international level, against the hazardous radiation
effects of atmospheric testing presented the nuclear planners with a short window of
opportunity within which they could test to improve megatesigh reliability, which in
WXUQ ZRXOG DOVR HQKDQFH %ULWDLQYTYY LQWHUQDWLRQDC
window of opportunity, Lt Gen Frederick Morgan, the Controller of Atomic Weapons in
Ministry of Supply, set provisional date of April& 1957 for the Atomic Weapons
Trials Executive to conduct tes®alker, 2010: p. 6yVith Eden informed the House of
&RPPRQV WKDW DQ\ QHZ DUUDQJHPHQW WKDW ZRXOG 3SXW
decisive inferiority to other great Powers, a positwhich is not justified by the state of
RXU VFLHQWLILF NQRZOHGJH DQG U HNaRsdld,FI956 voL RXO G EH
547 cc19%6) The subsequent success of Grapple tests involvingstage implosion
device, was instrumental in changing US adkitsl towards information sharing with
Britain. (Walker, 2010: p. 59

The spring 1957 Grapple test failed to generate sufficient data based on which
Britain could develop a reliable megaton striking for¢@/alker, 2010: p. 54Macmillan
wanted to restricthe data from these tests which were passed verbally to a select
minimum number of recipients, rather in writin@.NA CAB 21/4536, 1961)With the
preparation for the next set of trialsGrapple X, Y and Z, conducted in great secrecy in
advance of theidetonations in November 1957, February and May 1958. These tests
were also proved very expensive as they consumed considerable amount of fissile
material dedicated for weapon purpogd®NA CAB 128/31, 1957: Part 2)o address the

increasing public conces, British government acknowledged the assumption that tests

" The requirement for raising such force was to develop a warhead of one megaton yield and weigh one
ton xweight to yield ratio (ton:megaton). Idea behind this requirement was the economicoaee
fissile material.
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could be conducted in a safe manner if appropriate precautions were put in place.
(Walker, 2010: p. 49From the episode of Grapple tests it is evident that Eden and
Macmillan played an instruméal role in keeping the testing option open which was
necessary to build a reliable nuclear force and confidence among nuclear planners over
nuclear force. This highlights the need of influential leadership for stability of nuclear
C2. Moreover, the UKUS Mutual Defence Agreement of 1958 was significant for
Britain nuclear learning (the extent of this learning is not known yet) from the atomic
tests conducted at Christmas Island by Americéfs:. detail analysis of the agreement

see Baylis2008: pp. 425166

Control of Nuclear Operations

Centralisation of Defence Decisianaking

Besides the powers and authority of the British prime minister, the defence
decisionmaking system went through radical changes during growth stage. The need to
reform the system arose because the Cabinet Defence Committee failed to provide
coherent general guidelines for a letegm nuclear strategy. The task to reform was
LQLWLDWHG E\ (GHQ WR HPSRZHU WKH OLQLVWHU RI "HII

rivalries, which were arried on by his successor Harold Macmillan.

Prior to 1957, different Cabinet committees were involved in the defence
decisionmaking process that reached to a decision primarily by compromise among the
three services instead by a highvel strategy asKkH DOORFDWLRQ RI PRQH\ ZDV
WKH EDVLV RI plIDLU VKDUHVY >UDWKHU@ WKDQ D FRKHUHC
24) Moreover, important decisions such as developing nuclear weapons were taken by a
small adhoc group of ministers. (Stodgd012: pp. 1412) This could primarily be
because of an impending policy of maintaining secrecy over nuclear matters but such
adhoc practice created significant challenges for nuclear strategy. This problem was
highlighted by Sir Norman Brook in his Denber 1957 report where he criticized the
UROH SOD\HG E\ WKH &KLHIV RI 6WDII GXH WR 3SWKHLU LQL
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IRUFH SODQV’ 718 "()( WKDW LQ WXUQ EDUUHG
necessary military input in order t@rfnulate longterm strategy. Resultantly, Brook

noted that there existed a lack of clarity whether Britain had committed itself to nuclear
deterrence or preparing for major war fighting, or whether the two were linked together

in some way. (TNA, DEFE 7/121 1957) Moreover, the Defence Committee used to

meet on rare occasions and hardly dealt with higher defence policy issues. (Baylis, 1995:

pp. 207208)

,Q RUGHU WR GHDO ZLWK VHUYLFHVY ULYDOU\ DQG ODTF
two ideas were detted during late 1950s. One was to strengthen the Minister of Defence,
this was opposed by Norman Brook as such a unified powerful Ministry would
completely separate the policy from the services which would in turn adversely affect the
successful militaryoperations reducing the level of confidence between civilian and
military officials. (Johnson, 1980: p. 45) The other proposal was to appoint a fourth
member of Chiefs of Staff Committee as a permanent chairman who would act as the
3@ KLHI OLOLWIVR\ WE&MLARYMHHUQPHQW ~ -RKQVRQ S 7t
the then Chief of the Imperial General Staff, Sir Gerald Templer. According to him, the
new appointment would undermine the traditional principle of corporate responsibility
that the Chiefs oftaff system was based upon. Resultantly, Eden changed the title of
IRXUWK PHPEHU WR 3&KDLUPDQ RI WKH &KLHIV RI 6 WDII &R
OLQLVWHU Rl '"HIHQFH" UHVSRQVLEOH IRU SURYLGLQJ WKH
views of the Chits. (Jackson & Bramall, 1992: p. 296) Both the ideas of a strong
Minister of Defence and Chairman of the Chiefs of Staff Committee remained unfulfilled
DQG ERWK ZHUH SURYLGHG ZLWK OLWWOH VWDII VXSSRUW
pp. 207208)

Macmillan later introduced a more modest approach by creating the office of the
Chief of Defence Staff (CDS). The 1958 White paper announced a new title of the CDS
for the Chairman of the Chiefs of Staff Committee who would be supported by enhanced
plannirg staff. (HMSO, 1958) The CDS was given the responsibility to report directly to
the Minister of Defence and to take on operational command during war. (HMSO, 1958)
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Also the powers of Defence Minister and the Defence Committee were increased and a
Defence% RDUG zZzDV FUHDWHG WR IDFLOLWDWH OLQLVWHU RI 'FH
pp. 241 $ FRPELQDWLRQ RI 'XQFDQ 6DQG\VY] SHUVRQDOLW\
office allowed him to exert significant influence on defence policy, more so than his
predecessors. Particularly as the Defence Committee and the Board had arguably lost

their real purpose, with Macmillan and Sandys giving them policy directives decided

after informal consultation with their own advisers. (Gordon, 1981: pp1532 This did

not, in practical terms, allow the formulation of a unified and coherent strategy till late

1950s. However, in 1963 the defence reforms concluded when the Ministry of Defence

was given greater importance relative to the individual services. (Hansard, paé3:

57)

Steps Towards Centralisation and Formalization

During growth stage, the nuclear C2 tended towards centralization. In comparison
to the initial stage where nuclear operations (advanced preparations) were dictated by
reduced warning times, theoyvth stage was characterized by more centralization and
formalization. The British Prime Minister had, and indeed still has, the power to authorise
nuclear launch, without his authorisation the fissile core could not be inserted into
weapon and loaded ontthe aircraft. (Coker, 2012: p. 34) However, Macmillan
LQWURGXFHG BSHUVR Q! WXDR DFFRUGLQJ WR ZKLFK WKH Sl
authorize nuclear launch but only a military personnel could give the orders. (Quoted in
Stoddart 2012: p. 899|s see Gregory, 1996: p. 106) This distribution of powers helped
contribute towards the stability of nuclear C2.

In the later half of 1950s, the CAS was given the authority to launfdrcé in
order to reduce its vulnerability and increase flexibihgwever the aircrew remained
airborne had to wait for further strike orders and keep the radio contact with the
GHVLIQDWHG VWDWLRQ WR UHFHLYH WKH 3JR FRGH’ 7ZLJ
the positive control/fail safe procedure was installeerdhe \fforce and in case of a no

authenticated order released to the bombers whilst airborne for about forty minutes after
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takeoff, the bombers had to return to their bases or any other designated airfield.
(Twigge & Scott, 2000: p. 77)

Standard Operating procedures (SOPs) were developed for nuclear launch with
which British nuclear C2 started to formalize. Regarding delegation to military
commanders of nuclear launch authority, the British system relied on military allegiance
to procedues. The nuclear weapons remained deployed in their operational configuration
in close proximity to or aboard their delivery systems. (Twigge & Scott, 2000: p. 85)
Since there were no electronic locks (PALS) installed into British nuclear weapons, the
two-man rule at lower level of the command could allow the military commander to order
QXFOHDU ODXQFK 3 ZLWKRXW UHFHLYLQJ GLUHFW LQVWUXF
& Scott, 2000: p. 86) The system worked according to a procedural mechanisnm. The C
in-C of the Bomber Command was given the powers to put tfercé on Alert
Condition 3 that is to load maximum number of bombers with nuclear weapons and make
them ready to takeff immediately. Moving on to the Alert Condition 2 and dispersal of
V-force, the political authority was required however in case seeking political authority
became impossible, the Chief of Air Staff was delegated the authority to, at his
GLVFUHWLRQ 3:*RUGHU WKH IRUFH LQWR WKH DLU XQGHU SF
actLRQ QHFHVVDU\ WR DYRLG ORVV RQ WKH JURXQG E\ HQHP
reliance on procedural mechanism demonstrates the critical importance of military

allegiance in setting procedures for the stability of nuclear C2.

Absence of PALs may dicate towards prdelegation; however, according to
7ZLJJH DQG 6FRWW 3DW QR SRLQW LQ WKHVH SURFHGXUH
UHWDOLDWLRQ H[SOLFLWO\ GHOHJDWHG WR PLOLWDU\ FRF
Nonetheless, it was apprated during private conversation between the Air Staff and the
Cin-& %YRPEHU &RPPDQG WKDW XQGHU FHUWDLQ FLUFXPVWD
UHVSRQVLELOLW\ IRU ODXQFKLQJ WKH DWWDFN ~ $,5
missiles presented filmer challenges for the command procedure; unlike bombers,
missiles could not be called back once launched. The Defence Committee cancelled Blue

Streak (IRBM) on 24 February 1960 after the unanimous recommendation made by the
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BNDSG and the Chiefs of Stathat launch of Blue Streak would require joielegation
which was inherently risky. (AIR 19/891, 1960; DEFE 7/2228, 1960)

SOPs for Naval Airborne Nuclear Weapons. The release procedure adopted for
:( $ GHSOR\HG ZLWK 5R\Db&edl Bu¢ddh¥eoFch WakLiiddeéd on
3W Afan arrangements for custody of the weapon arming keys and of the message
DXWKHQWLFDWLRQ WDEOHY GRZQ WR WKH ORZHVW SUHGLF
case of weapon used by fixed wing aircraft the -tmen rule goes downrrWR WKH
LQGLYLGXDO DLUFUDIW RQ WKH FDUULHU" ZKHUHDV ZKHQ
ERPE WKH UXOH 3 RSHUDWHV GRZQ WR WKH RIILFHU LQ WDF
DEFE 13/291, 1970) The national chain of command for authorize@arulelunch of
weapons carried by strike aircraft of two aircraft carriers was as follows: (TNA DEFE
13/291, 1970)

West of Suez:
PM to CNS in No 10 orally
CNS to VCNS in Naval Operations Room by telephone
VCNS to Unit (s) by authenticated signal

East ofSuez:
PM to CDS in No 10 orally
CDS to Defence Operations Centre by telephone
DOC to C in C Far East by authenticated signal
C in C Far East to Commander Far East Fleet by authenticated signal

Commander Far East to Unit (s) by authenticated signal

SOPs deeloped for \tforce dispersion and readiness during growth stage was an
attempt towards formalization. In 1957 the Air Ministry also approved the dispersal plan
for V-force: after the alert was declared thddvce would be dispersed in a flight/unit of
four aircrafts to the dispersal sites and a squadron of eight aircrafts would remain at each
Class | airfield. (AIR 8/2313, 1957) For instance, if the Bomber Command had seven
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Class | airfields than about 26 dispersal sites would be required to implemetiotres
mentioned dispersal plan to accommodate thi®rge of 144 aircrafts along with two

squadrons of photeconnaissance planes.

In order to evade the threat of being knocked out on the ground, in July 1958 the
C-in-C Bomber Command introduced theadiness plan for the medium bombers
according to following conditions: (AIR 8/2238, 1958)

Strategic Warning+24 hours notice after which 75% of the force should be at

readiness, armed and dispersed.

Tactical Warning £ Forty minutes, capable of beingistained for one month,

and/or fifteen minutes sustained for one week.

On notification of an emergency the generation rate of all medium bomber aircraft
on the strength of stations was to be 20% in two hours, 40% in four hours, 60% in
eight hours, 75% i24 hours.

The above conditions were to be met at any time of the day, weekends, or
holidays, throughout the year. Six additional dispersal airfields were to be provided to

bring the total number, including six operational Class | bases, up to 36 airfields

The dispersal plan for ¥orce and the overseas deployment of nuclear weapons
raised greater demand on the command procedures to avoid any delays. The Chiefs
indicated that some progress should be made towards establishing the Government
machinery for btaining a decision to dispatch the bomber force with the minimum of
delay. To carry out any action regarding nuclear launch with the minimum of delay
required predelegation. The maximum time estimated for decisiaking for nuclear
launch was fifteen mutes during which the final decision for retaliation had to be made
after a confirmation that Soviets had launched an attack. The agreed procedure was:
(TNA, RG 59, 1958)
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1. On getting information from the Joint Intelligence Committee about likely
Soviet atack, the designated British Ministers, the Chiefs of Staff and the US
Intelligence authorities will be informed.

2. The CAS will immediately order all possible unobstrusive measures to bring
the RAF to a state of operational readiness. The Cabinet (unddow) be
would consider further measures that would inevitably involve publicity. The
Air Ministry will inform the Commander of SAC units in this country of the
action that is being taken to improve the state of readiness of the medium
bomber force.

3. A meetingof the Cabinet will be summoned at which the Chiefs of Staff will
also be present.

4. The Cabinet will decide, in the light of the Intelligence information, what
further preparatory measures should be taken.

5. Arrangements will be made for the Prime Ministesspeak personally to the
President of the US.

Despite planning to introduce new missile systems and readiness plan, the
reaction time was extremely challenging for theif RUFH WR HVFDSH 6RYLHWT{V
within four minutes the Morce had to fly awsa from their dispersal sites. The
YXOQHUDELOLW\ RI WKH IRUFH ZDV FOHDUOmb¢iQ XQFLDWH
irrespective of the weapons with which they are equipped, would be vulnerable to a
Soviet preemptive attack on their bases, though pat t#tHRUFH ZRXOG HVFDSH =~
7/1328, 1959)

To further enhance readiness, Bomber Command adopted the NATO Quick
Reaction Alert (QRA) system in February 1962 that allowed at least one armed and
fuelled bomber from each squadron on dispersal or on OperaReaainess Platforms
towards the end of runwaym total, fifteen bombers were at fifteen minutes warning.
(DEFE 13/306, 1960) Within fifteen minutes, these aircrafts had teadtilemed with
nuclear weapons. Four additional Valiants that were assign8ACEUR were also put

on fifteen minutes readiness in NorfollBayes 2008: pp. 46b6) However, the QRA
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system placed significant amount of training pressure and inactivity period on the crews
that had to be on standbBoyes 2008: pp. 4666) Combinal with Thor missiles (fifty

four missiles were also put on fifteen minutes alert warning), a total ofrgix¢ynuclear

weapon systems were permanently on high alert throughout the year. The fifteen minutes

readiness plan included five phases after réogia nuclear launch order: (AIR 8/2307,

1961)

Phase 1:
Phase 2:

Phase 3:
Phase 4:

Phase 5:

All equipment and targeting data checked. Countdown sequence initiated.
Shelter retracted and missile erected. Targeting data entered.

Missile loaded with fuel. Target data amissile valves rechecked

Missile functions transferred to internal power source and missile topped
up with liquid oxygen (LOX) if required.

Authentication launch codes received. Keys turned and engines started.

Besides the QRA, the midity preparedness was ensured through exercises. Three

categories of exercises were conducted: (Twigge & Scott, 2000: p. 55)

No-notice ExercisestThese exercises were meant to practice alert and arming

procedures without dispersal of bombers.

Preplannal ExercisestIn these exercises the whole dispersal plan was to be

practiced including scrambling of aircrafts. These exercises wen@areed and

were known prior to conduct of exercise.

No-notice Exercises+ These exercises involved implementation cofmplete

dispersal plan involving the entire force before which political approval was

required.

According to Air Marshal Sir Kenneth Cross;itC of Bomber Command, the
UHODWLRQVKLS EHWZHHQ %YRPEHU &RPPDQG DQG 6WUDWH.
of cc RSHUDWLRQ WR RQH RI LQWHJUDWLRQ™ ZLWK WKH LQW
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S W ZDV QHFHVVDU\ IRU %ULWDLQ WR FRQWULEXW
not only to gain information and experience about operational planning but such
concerted efforts would contribute towards legitimacy for British nuclear C2 that in turn
brought stability.

Dispersal of bomber force presented challenges for their operational control.
(Bronk, 2014: pp. 97997) For instance, before an attack the crewsslld be briefed,
which would consume time and efficiency, consequently making the force less flexible.
Secondly, in case of all aircrafts loaded with nuclear weapons all the time to increase
readiness, the problems for maintaining political control owetear force would arise.
Lastly, in order to ensure effective control over bomber force, an effective
communication link/system would be required between the Group headquarters and the

dispersed aircrafts.

Communication

Importantly, in order to maintaircommunication among the government
departments during crisis, establishment of an alternate seat of government was deemed
necessary. The fact that all government departments were located in London made this an
attractive target for the Soviets for a deta¢ DWLQJ VWULNH LQWHQGHG DW S
command and control. Moreover, by r1i@50s with the development of an underground
Alternate National Military Command Center (ANMCC) by the US near Fort Ritchie,
Maryland when threat of Soviet attack on Waglton was increased, Britain started to
think about developing an alternate underground command center. As a result, the PM
agreed to construct an alternate command facility at Turnstile, outside London. (DEFE
5/136, 1963) The facility was 100 feet bemetite ground and extended over 54 acres.
Simulation exercise of Turnstile facility procedure was conducted in September 1962 as
part of NATO Command Post Exercise Fallex 62. (TNA CAB 131/27/D(62)10. 1962)

The abovementioned SOPs were taken during thegystin order to formalize the

nuclear C2 hence fostering stability within interaction among different stakeholders.
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Moreover, improvements were made in weapon design to ensure safety and reliability as
the nuclear force was growing and diversifying, whotmtributed towards the overall

stability of nuclear C2.

Maturity Stage (19651967 & onwards)

From 1965 onwards, British nuclear C2 can be characterised as entering into a
maturity stage when it comes to levels of centralization and formalization. Measures
taken during the growth stage in this area continued along the same vein. Additionally, a
single defence budget was introduced in February 1968 that put an end to separate
budgets for tHservice systems thereby further unifying the command. (Croft & et. al.,
2013: p. 90) During these years the Labour government also experienced a somewhat
diminishing threat from Soviet Union which was heavily engaged in the Middle East and
on its eastern front with the emergence of Shuwiet clashes in 1969. Subsequently,
Britain withdrew bulk of its conventional forces from the Middle East and SBagh
AsiahRZHYHU PDLQWDLQHG QXFOHDU GHWHULbHgQW®i,DQG IRF X\
2015 With the operationalization of first submarine HMS Resolution in 1968 the nuclear
deterrent role shifted to the Royal Navy, although the RAF retained tactical nuclear
wegpons until 1996. From June 1968 onwards, Britain maintain a credible ssitixed
nuclear capability that strengthened nuclear deterrence hence brought stability within

nuclear C2.

Communication channels were established with the nevb@er deterrentThe
Defence Communications Network (DCN) enabled government headquarters (centre) to
communicate to bases. Submarines carrying ballistic missiles were fitted with onboard
receivers and transmitters and onshore facilities, aircrafts and satellites wdreous
establish reliable communication with submarines, even when deep under the surface.
Three frequencies were established for relaying messages to and from nuclear command
headquarters to these submarines. (For details see Gregory, 1996: ppl6l14
Extremely Low Frequency (ELF) was used to ring the bell and alarm submarines to

change their communication frequency to VLF/LF depths to receive detailed messages.
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Very Low Frequency (VLF) and Low Frequency (LF) were designed to send Emergency

Action Message (EAMs) that generally included nuclear launch orders.

The major weapon system developed and deployed during this stage was WE 177.
It wasthe most successful design with regards to its longevity as it remained in service
from 1966 till 1998. TNA DEFE 25/433, 197879: E34, p. 2However, the development
of WE 177 started in 1958 when Red Beards presented significant operational limitations
due to which WE177, much lighter and versatile warhead was introdliceze versions
of WE.177 were developed WE.177B and WE.177C were thermonuclear weapons
whereas the WE.177A was boosted fission weapon. WE.177B, the first version, was
delivered to the RAF in September 1966. After the Skybolt cancellation in 1962, Britain
decided to buy Polaris missiles that wexpexted to enter into service towards the end of
the decade, which created a deterrent gap when the bomber force was incapable of
successfully penetrating the Soviet defences. There emerged an urgent need to fill this
gap through a stegap weaponz+the WE177B, capable of penetrating the Soviet
defences at lovlevel below the radar and SAM defences. (TNA AIR 20/11515: E8) The
WE 177A, deployed in early 1970s, was a dualpose weapon and could attack targets
on land and at sea surface by RAF and RoyalyNesed-wing aircrafts. (TNA DEFE
32/18, 1969: E25, p. 2)

Summary

During the initial fifteen years, British nuclear planners succeeded in selecting
effective nuclear weapon systems (MWE/ and Polaris missiles) for future nuclear
deterrence missions. From 1952 till 1967, Britain developed different generations of
fission bombs and Fbomb with a wide range of yields along with-bémbers and
ballistic missile systems. Through this development pattern, it can be deduced that
nuclear planners continued to interpret the technological developments in external
environment suchsaH-bomb, launch of Sputnik and Soviet air defences as challenging.
This is because the British response in terms of development of its nuclear force depicts

an endeavor to establish a nuclear force that could ensure destruction through
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megatonnage, sunability and operational readiness, and which could remain reliable
and safe. However, it was the time when technologies and mechanisms of reliability and
safety were still evolving, with for example, the A and B versions of WE onepoint

safe but wereat equipped with insensitive high explosives (IHE) or-figsistant pits.
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Chapter Three: Chinese Nuclear Command and Control

Introduction

This chapter explores the development of Chinese nuclear C2 during 1964 till
1979, divided ito three stagestinception, growth and maturity. The first two stages
(inception and growth) are discussed together from 1964 till 1976 for two reasons.
JLUVWO\ GHYHORSPHQWYVY LQ GHVLJQ PDLQWHQDQFH DQG
nuclear force ocurred at rapid pace during these years therefore it is difficult to clearly
demarcate the time period between the two stages. Secondly, the Cultural Revolution
(196676) adversely affected development of nuclear force and as a result, R&D on
different wepon projects significantly delayed during this period. Both these factors
make a strict demarcation of inception and growth stages difficult. The entry into the
maturity stage in 1976 is easier to ascertain and can be linked to Deng Xiaoping
becoming ChabPDQ RI WKH &0& DIWHU ODRYV GHDWK LQ 1X
PDWXUH XQGHU '"HQJYV LQ V 'XULQJ WKH SURJUDPPHTYV
WKH QHHG WR DGDSW KLV WKRXJKW SURFHVYVY DQG VWUDW
War (akin to guehia tactics) lost its vitality but the practical manifestation of such
recognition remained slow. This recognition can be seen as an attempt to avoid
stagnation. During the time period under study (1964 & KLQD UHPDLQHG XQGHU
leadership till 1976WKHUHIRUH KLV LGHDV PRVWO\ GHHSO\ URRWE
influenced nuclear force development and operations. However from early 1970s Mao
realized the change in conduct of war under modern conditions, but it was under his
VXFFHVVRU 'R fhdt Bekiny Gtdrted to implementation modern nuclear

weapon developments.

Inception and Growth Stages (1964.976)

Influence of Geastrategic Environment
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Military confrontations during 1950s with the US that involved implicit and
explicit USnuclear signaling motivated China to actively pursue development of its own
QXFOHDU IRUFH 8QGHU ODRYV OHDGHUVKLS WKH &HQWUL
from the 17 of May until the 229 of July 1958 issued eight guidelines for nuclear
weapons devefament.(Lewis & Xue, 1988: p. 70Yhese guidelines clearly stated that
WKH GHYHORSPHQW Rl &KLQHVH QXFOHDU ZHDSRQV ZDV 3V
ZDU RQ XV QRW LQ RUGHU WR XVH QXFOHDU ZHDSRQV WR
to concentra our energies on developing nuclear and thermonuclear warheads with high
yield and longrange delivery vehicles. For the time being we have no intention of
GHYHORSLQJ WDFW L FRewis@xX¥u& HI38 pZ FOPHsRegplcates that
China envisagd a powerful, however small, nuclear force capable of deterring
superpowers but the guidelines did not rule out the possibility of developing tactical
nuclear weapons in future. During the meeting, Mao also indicated towardsdsteéuns
nuclear weaponG HYHORSPHQW ZKHQ KH VDLG 3, KHDU WKDW ZL
GRQYW KDYH LW WKHQ RWKHUV ZLOO VD\ WKDW \RX GRQFY
(Quoted in Fravel & Medeiros,2010: p. 61) This justified the development of
thermonuclear weaporia order to compete superpowers. The guidelines directed the
QXFOHDU GHYHORSPHQW WR 3FDWFK XS ZLWK DGYDQFHG Z|

programmes simultaneousfy.ewis & Xue, 1988: p. 70)

Besides confrontations with the US, relations wilviet Union began to
deteriorate in late 1950s due to the emergence of dispute over historically troubled border
areas. Bilateral relations between Beijing and Moscow remained tense during 1960s and
V DQG WKDW VHUYHG WR LQI@gyHRRifird detsna@DicVirE HIHQVLY
nuclear device on 16 October 1964, before stating in an editorial published on 22 October
37KH KRSH RI SUHYHQWLQJ QXFOHDU ZDU DQG SURKLE
lie in consolidating the U.S. nuclear monopdiut in breaking it. And the more
thoroughly it is broken, the greater will be the possibility of completely prohibiting and
thoroughly destroying nuclear weapons. Such is the dialectics of the development of
W K L QP&king Review, 1964)
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8QGHU 0 Dderghip, Beljing maintained its need to gain parity with the
VXSHUSRZHUV &KHQ <L WKH &KLQDTV )RUHLJQ OLQLVWHU
DQG VXSHUVRQLF DLUFUDIW DUH UHIOHFWLRQV RI WKH WH
will have to sdve this issue within the next several years; otherwise, it will degenerate
into a secondFODVYV Qdoated mHsieh, 1965: p. 19herefore, even before its
nuclear test China remained critical about test ban negotiations after Moscow decided to
ente into the negotiations and opposed the initiation of the treaty on 25 July (Fa83.
1998: p. 151; also see Low, 1976: p. 18BDRV OHDGHUVKLS UHPDLQHG LC
alleviating China from pressure of growing nuclear weapons norms regarding testing.
This was also possible because in China Mao, being the chairman of Chinese Communist
Party (CCP) that ruled China and of the CMC, had the last word on policy issues.

China faced international pressure through test ban treaty before detonating its
first nuclear device. The Soviet Union and the United States sought to bind Beijing into
an international treaty banning nuclear tests in an attempt to halt further nuclear
SUROLIHUDWLRQ +RZHYHU &KLQDYV UHIXVDO WR VXFFXPE
the rift between Beijing and Moscow that emerged in late 1960s resulting in complete
ZLWKGUDZDO RI 6RYLHWYV DVVLVWDQFH WR &KLQD LQ QXF
Prior to this Moscow had helped Beijing in buildifgewis & Litai, 1987: pp. 54554)
the Baotou Nuclear Fuel Component Plant (Plant 202) began production of uranium
tetrafluoride (UF6), uranium fuel rods and lithitBrand tritium for megaton bombs; the
Lanzhou Gaseous Diffusion Plant (Plant 504) for the production of highly enriched
uranum (HEU); and the Jiuquan Atomic Energy Complex (Plant 404) that included
plutonium production and plutonium reprocessing plants. Subsequently, from 1965
onwards, massive construction of nuclear weapon complex and its relocation occurred
over next decadeesulting in construction of 483 factories and 92 research institutes by
1.6 million workers. This massive builth required thousands of scientific and technical

human resource to work in these installatighswis & Litai, 1994: pp. 9385)

China carrid out the development of its nuclear force and management of nuclear

operations under threatening geioategic environment. Beijing faced with the possibility
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of preemption from Soviets as tensions increased during 1969 when Soviets faced

serious casuaés in SineSoviet clash over Zhenbao Island in March 1969 and threatened

to retaliate. Nuclear threats were issued through editorials and journalistic stories. For
LQVWDQFH 6RYLHW QHZVSDSHU 5HG 6WDUTYV HGLWRU
Chinawith nuclear weapongKuisong, 2000: p. 33)iterature also indicates that Soviets

deliberated internally on carrying out surgical strikes against Chinese nuclear facilities.

(U.S. State Department, 1969pable to arrive at any consensus within Polith(u.S.

State Department, Bureau of East Asian and Pacific Affairs, 19@@gt diplomats were

ordered to assess the reaction their American and East European counterparts had over
conducting surgical operations against China however the general res@mmsegative.

Nonetheless, an American newspaper, the Washington Star communicated the Soviet
SODQ ZLGHO\ RQ $XIXVW LQ D UHSRUW WLWOHG DV 3¢
6WULNH R(@Qu,&B19QpD48)

In reaction to the WashingtopW DUV UHSRUW ODR DQG =KRX GHFL
implementing a series of cournereasures(Hao, 2010: p. 15Firstly, Beijing issued a
SXEOLF VWDWHPHQW DVVHUWLQJ WKDW DQ\ DWWDFN RQ
considered as war against Chinadasuch aggression would be dealt with the
mobilization of whole country for war preparation that could possibly result in a nuclear
ZDU O6HFRQGO\ VLQFH %HLMLQJYV FHQWUDO REMHFWLYH
strikes therefore major cities were orelé to build civil defence facilities and to store
food in case of emergency. Thirdly, a Leading Group for Air Defence with Zhou Enlai as
LWV OHDGHU zZzDV HVWDEOLVKHG DIWHU WKH 3DUW\fV &H
document. The Group was tasked wifdy evacuate urban population and important

factories. Lastly, all regions close to the Soviet border were put on high alert.

The outbreak of the 1969 Si®oviet border clash also made China to undertake
the following urgent security measures:
Mao initiated Third Line strategy that was to-lozate the defence industrial

infrastructure including R&D to the northwest and southwest intgfiarisong
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2015: p. i) In response to border clashes that illustrated the threat of a Soviet pre

emptive attack on strategic installations in northern China

Moreover, China conducted two nuclear tests dh @3 29" September 1969 to
communicate Chinese resolve to fight amaggression, although no public
announcement was made after these téatsmo, 2011: p. 18The unexpected
Chinese silence after tests was expected to resonate uncertainty among Soviets
about Chinese intentions and make them refrain from carrying outithagk
against China in next few days, so that China could celebrate its National Day
parade onstOctober.(Zhang, 2008: p. 39)

SUHRFFXSLHG ZLWK WKH 6RYLHWYV VXUSULVH DWWDF
CMC) ordered all armed forces including nucleassile forces to be put on high

alert on 18 October 1969Zhao, 2011: p. 18for the first time Second Artillery

was put on alert. This was the first and the only time in Chinese history where its

nuclear forces were placed on high al&thao, 2011: p18)

Nuclear Force Development

China made significant progress in its nuclear force development during
inceptiongrowth stage as it tested different weapon designs and started work on ballistic
missiles of varying ranges. China detonated its first m@ucldevice in 1964, a
sophisticated implosion device using highly enriched uranium whereas other NWS (the
US, the USSR, Britain) had first tested with gun barrel devices before moving towards an
implosion technique(Hahn, 1985: p. 29)he use of uranium ifirst explosion indicated
a move towards building higyield nuclear devices. Moreover, the development of the
H-ERPE WKDW WRRN 3DQ-W@RBUMHE@W KQ'WW QGWIAESRW\X U I D F H
45) However after first detonation, weapon testing renthiree slow process in
FRPSDULVRQ WR WKH VXSHUSRZHUVY HIIRUWV WR YDOLGD)
nuclear device on 14 May 1965. Third explosion on 9 May 1966 was significant because

the fusionboosted fission device tested contained thermeawnciaterial;(Lewis &
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Litai, 1987: p. 546)hen a followon test of the third explosion was conducted on 28
December 1966 to examine the fundamental principles of a thermonuclear explosion.
(Lewis & Litai, 1987: p. 546)

From May 1964 till January 1965 h@irman Mao emphasized upon the need for
speedy work on the hydrogen bonfbynch, 2004: p. 1797 Megatonne weapon was
VHHQ DV KDYLQJ D PDVVLYH SV\FKRORJLFDO LPSDFW DV 3W
sized weapons would add universal credibildyGhinese military power, even though
they recognized that the attempt to develop such an arsenal would demand great
FUHDWLYLW)\ DQewisRLXuUEVI98D h.A97¢China mastered the technique to
miniaturize its atomic bombs in two years time lagducing its weighto-yield ratio
(ton:kiloton) from 1:2 to 1:20 during October 1964 till October 1966. The yield extended
into the range of megatons when China developed and tested its firststagéi
thermonuclear device on 17 June 1967 with a yiel®l megatons(Reed, 2008: p. 47)

Moreover, through its fourth nuclear weapons test in which kiloton nuclear
warhead was detonated whilst mounted on a ballistic missile on thef 2Yctober 19686,
China demonstrated its capability to design a low yiesidn device (1420 kiloton) for
medium range theatre ugeewis & Litai, 1987 p. 550)However such development of a
nuclear force consisting of kiloton device and medium range ballistic missile illustrates
an inefficient use of fissile material; thi®hd was unprecedented. For an efficient use of
fissile material, it was necessary that Beijing should develop megaton nuclear force that
ZRXOG \LHOG 3D KXQGUHGIROG (MufFdyHOZ:H. PIPetEORVLYH S|
1964 till 1976, China carriedub twentyone nuclear tests to improve nuclear weapon
designs(Reed, 2008: p. 47)

Delivery Systems
China developed fission and fusion warheads for initially its bombers (Bong

Hong5, Hong8 and Tu4, Tu16) that were slowly phasexivay and ballistic missiles

acquired the status of principal strategic delivery system for Beijing. During this stage,
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China was faced with threatening postures of Soviets and Americans therefore it started
developmental work on missiles of different raag+ medium, intermediate and
intercontinental range. Research and development started on four types of ballistic
missiles with their intended targets: the-RFor Japan, the DB for Philippines, the DF

4 for Guam and the Db for the US(Lewis & Litai, 1987: p. 549)

The fuel of missiles remained an issue of concern that affected their deployment.
Initially the DF2 used nosstorable liquid fuel however the fuel properties were
improved later for DR3. The new fuel was more powerful and can be storaedwhs a
great advantage from military viewpoint however such fuel was highly corrosive, toxic
and could damage environment. To avoid fuel being corrosive, Chinese engineers had to
use special metal of aluminium alloys to build tanks, seals and motarsdsites. The
high strength aluminium alloys provided fifty per cent more strength and contributed in
reducing the weight of rocket that in turn increased the payload wéitdrizey, 2004: p.

39) The DF2 and the DF3 were deployed at more than 100 lawrshn permanent sites
by the end of decade. These sites probably possessduleaaapability.(Jones, 1980: p.
76)

The DF3 was important because it provided the first stage for thd BRd for
the first satellite launcher Changzheh@CZ-1). (Lewis & Litai, 1987: p. 550Research
and development of the BF ICBM missile started in 1965. The Second Artillery
Academy conducted several successful tests of the P¥ ILUVW VWDJH 'XH WR WK
ranges, the DB and DF4 were deployed at mongrotective sites located deeper into
China. Emergence of Sireoviet border conflicts in 1969 presented new challenges for
the banian sidan plan to engage new targets. This started-dieployment of the first
DF-4 units to Qinghai and norivest sitesn 1971 to target Soviet citief.ewis & Litai,
1987: p. 551)
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Role of Leadership

During inceptiongrowth stage, Mao faced no opposition to his decisions. He was
Chairman of the CMC and the CCP that consolidated all executive powers in him. Under
his leadership the CMC enjoyed almost absolute power over nuclear weapons
development and was guaranteed complete material and financial support to the
programme.(Lin, 1988: p. 46)Moreover, in order to avoid standard bureaucratic
formalities and inertia, rpiests for the nuclear weapon programme were made using a
CMC letterhead.(Lin, 1988: p. 46, footnote 55 this way, significant amount of
UHVRXUFHV ZHUH GLYHUWHG®&SW R RZAH XU VGRXLIHO WWRDAD\DEXL A (
budgetary and statisticalQIRUPDWLRQ™ DQ DFFXUDWH HVWLPDWH RI
spent during these years on defence remains challen@@agnett, 1977: p. 275)
$FFRUGLQJ WR 86 RIILFLDO HVWLPDWHYV 3&KLQHVH VSHQW |
year on their armed forces the late 1960s, $145 billion a year in early 1970s, and
$23-28 billion a year inthe mid  V (Quoted in Barnett, 1977: p. 275)

Public opinion was motivated towards aggressive nuclear weapon development;
for instance, in 1963 the then Defence Miaidtlarshal Chen Yi publicly announced the
QDWLRQDO GHWHUPLQDWLRQ WR DFTXLUH QXFOHDU ZHDSR
(Liu, 1972: p. 35)Moreover, Mao Zedong personally wrote a National Day slogan to
JDWKHU VXSSRUW IRU & KévwlapfhentQand @ iddnUeditirhBeg RiIGtY
QXFOHDU zDU SUHSDUDWLRQ 7KH VORJDQ UHDG 3$00 SH
against war launched by imperialists and seiomgderialists, and against wars that use
nuclear weapons in particular! If thisnd of war breaks out, all peoples should use
UHYROXWLRQDU\ ZzDUV WR GHIHDW WKHLU ZDUV RI DJJUH
(Peng & Ruifeng, 2008: p. 3®)fficial propaganda based on aimtiperialist rhetoric and
pro-revolutionary ideas played a cial role in molding public opinion in favour of
nuclear weapons developmeftisieh, 1962: p. 204)

Despite favourable public opinion, Chinese armed forces including nuclear force

were adversely affected by the outbreak of Cultural Revolution in 1966bthaght
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another mission for the PLA, which became excessively engaged in domestic class
struggle and support of world revolutions. With the eruption of Revolution there was
decrease in military expenditure in 1967 but later from 1968 till 1971 it steotede
again.(Barnett, 1977: p. 276)he expenditure was cutback in 1972 by about twéwugy

per cent reducing it to 1969 level and remained low for subsequent years before it began
to rise again in 1975Barnett, 1977: p. 276%ectors that were mostfected were the
expensive equipment related to aircrafts and missiles; development and production of
aircrafts, nuclear weapons and missiles, according to a crude estimate, compfifed 60
per cent of Chinese military expenditu(Barnett, 1977: p. 276Jhe increased share of

such military equipment was the result of the CMC meeting in 1967. The CMC convened
LWV VHVVLRQ LQ )HEUXDU\ LQ ZKLFK DQ 3(LJKW 3RLQW
The aim of the Circular was to strengthen command and coritggagraphic military

units, to secure weapons from Red Guards attacks, to protect secret documents and
archives, and to regularize the training of the PA&rom Chinese sources quoted in
Shambaugh, 2002: pp. 1-8§

The threat from Red Guards was acagea missile tipped with nuclear warhead
was test fired in October 1966 that flew past over several population ceBussh,
2000 quoted in Polk, 2005: p. JIRed Guards preferred aggressive testing practice at the
cost of bypassing the safety concerdareover, the Lop Nur strategic weapon testing
IDFLOLW\ ZDV WKUHDWHQHG 3E\ IRUFHV H[WHUQDO WR &K
during 196667. (Polk, 2005: p. 11LIn first instance, General Wang #fao, commander
of the Xinjiang region, had developed serious dispute with Mao, and, in another instance,
ODRYV QHSKHZ ODR <XDQ[LQ ZKLOVW OHDGLQJ D JURXS RI
the Lop Nur test centre and @ssociated weapon. However, none of these incidents led
WR DQ\ 3 VXEVWDQWLDO EU @ak ROOD Q A) ZhHedé HnstanteX V H G
LQGLFDWHG WRZDUGVY XQVWDEOH WUHQGYV ZLWKLQ WKH Q:
leadership as both individual§General Wang and Mao Yuanxin) developed
disagreements with Mao. However, since the situation was defused in both instances, one

can consider these events as anomalous.
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Control of Nuclear Operations

Construction of Strategic Locations: In 1961, a cartdion policy was approved
E\ WKH oLOLWDU\ $IIDLUV &RPPLWWHH WKDW DVVHUWHG
factories must be built in locations far from largand mediurrsized cities,
communication and transportation centres, large manufacturing andgndistricts,
large reservoirs, and densely populated areas. They should be built near and into hills, on
hillsides, and be properly dispersed according to topographic and terrain conditions.
JXUWKHUPRUH WKH\ VKR XO G (lsi¢hS196% 8.191) This mENRRIX IODJHG
&KLQHVH WKLQNLQJ WKDW HPSKDVL]HG XSRQ PDQDJLQJ (
DWWDFN GXULQJ WKH ILUVW SKDVH RI ZDU EHFDXVH DQ HII
attack in the face of vulnerable command and control wouldrdete the effectiveness
of Chinese forces in the next phagddsieh, 1964: p. 91)

The construction of strategic installations at a distance from cities, populated
areas, communication and transportation centres signifies that Beijing was preparing
itself for countervalue targeting as well. From the planned distance between strategic
installations tbarracks, warehouses, factories, and the communication and transportation
centres, it can be inferred that the nuclear command and control at that time was not
supported by robust communication and transportation links. During initial years Chinese
nuclear C2 was characterized by low communication. However, the concern was shown
regarding the vulnerability of the communication system against a surprise attiaitk an
implication on the command(Naughton, 1988: pp. 3586) ORUHRYHU G6RYLHWYV
intentions to destroy Chinese nuclear capabilities before it would develop into threatening
nuclear force became evident from the US intelligence documents concluded between
1965 and 1972(Eagleburger, 1973yhreat of preemption from the Soviets compelled
the Chinese to continue-tecating their nuclear weapon complexes.

As the relations with Soviet Union started to deteriorate, the Chinese became

IHDUIXO R 6dptlvel Wikefadaibsttheir nuclear installations. Since the Soviets
had helped greatly Chinese to build their nuclear infrastructure, they had an idea about
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the location of Chinese nuclear facilities. This compelled Beijing-toaate its facilities.

This was an effort to reduce the vulnerability of its strategic forces. Moreover, in May
1975, Mao ordered a procedure for nuclear launch once an order was communicated. The
procedure required mediumnge ballistic missiles for inave storage and prepaost

and outcave erection, filling and firing(Goldstein, 1993: pp. 589, note 58)This
maneuver instilled confidence among Chinese military commanders due to the reduced

vulnerability of these weapons. This procedure was a step towards formalization.

Steps towards Centralization and Formalization: In China, the Central Military
&RPPLVVLRQ &0& FRPPDQGY DQG FRQWUROV WKH 3HRSOl
had three componentsthe Chairman, Vic&€hairmen, and the members. The Chairman
of the CMC is take from the principal leaders of the Communist Party and is the
commandein-chief of the PLA. During the Revolutionary years military leaders enjoyed
extraordinary political power across ChinéBarnett, 1977: p. 276)An ad hoc
arrangement in the form ofemtings among Chairman Mao, Defence Minister Lin Biao
and senior PLA Marshals notably Ye Jianying, Xu Xianggian and Chen Yi developed the
FRXQWU\TY PLOLWDU\ SROLF\ DQ@an® POBHpNIH\ PLOLWDU\ GHF

The General Staff of the CMC manages tadministrative tasks of the Second
Artillery. The Second Artillery was established on 1 July 1966 after the approval by
&0& RI WKH 3/$ $UWLOOHU\ FRPPDQGHU :X .HKXDfV SU
independent service arm comprised of artillery and ChineseseblfV 3XEOLF 6HFXU
units in 1966.(Jiajun & Jinhan, 1997: pp.-4) Primary command post of the Second
Artillery was established in Beijing and another underground command centre was set up
at Taibai, south of the Shanxi city of Badjliajun & Jinhan1997: pp. 47) These steps

were taken to formalize rules and procedures for nuclear operations management.

Second Artillery was designed for the operationalization of nuclear policy, the
sole implementer of this. Earlier, the PLA was not a membauctkear decisiormaking
mechanism.(A17, 2014 A change occurred as the PLA started learning from the

Western literature about managing nuclear operatiphk7, 2014) The name of the
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S6HFRQG $UWLOOHU\" ZDV GHFLGHG E\ =KReXout§jderbL WR FUF
about the purpose of the service arfdiajun & Jinhan, 1997)n 1966, the Second

Artillery was commanded by General Xiang Shouchi and had standard headquarters like

other service arms, departments of political and logistics, and support afnits

engineering, intelligence, surveying, calculation, weather, chemical defence, and

camouflage(Jiajun & Jinhan, 1997)

Due to limited early warning capabilities, and small and less efficient nuclear
force, the CMC maintained absolute command and dorithe centralized control was
reinforced with the establishment of the Second Artillery. In an interview, a Chinese
IRUPHU RIILFLDO WROG WKDW &KLQHVH PLVVLOH XQLWYV Z
XQOHVV JLYHQ RUGHUYV E\ &KL Q@D&@A2 X814 BathlioR BRIPDQG > W k
even regimental level (lower level) commanders never had any say on important subjects.
Chinese official also elaborated that fréine commanders or the missile unit
commanders had the authority to take the initiative was too urgent and could launch
short or mediumrange ballistic missiles but not tipped with nuclear weapons. He
H[SODLQHG WKH FRPPDQG FKDLQ GXULQJ ODRYV HUD WKD
from Chairman of the CMC to the General Staff HQs to SeécArtillery Command,;

however the internal content gradually changé@, 2014)

During this time the nuclear and missile Chinese scientists exercised great

LQIOXHQFH RYHU WKH GHYHORSPHQW RI &KLQDTV QXFOHDU
the regiirements suggested by the Chairman of the CMC. These scientists were also part
of the PLA but they were isolated from the operational fighting units. Here there was a
disconnect or lack of synergy between the stratagiers and the fighting force whereas
the synergy among inputs from both strateggkers and fighting force is important in
order to develop a coherent nuclear strategy. The General Staff Department of the PLA
WKH RSHUDWLRQDO DUP KDG OLWWOH LQIlQixhMeEtH LQ WKH
of nuclear force. However, the Comprehensive Investigation and Research Bureau

&,5% RI WKH &0&YV *HQHUDO 2IILFH WKH 1DWLRQDO 'H

Academy of Military Science (AMS), and research institutes of the general departments,
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services, and the military regions (MHjfiliated collectively provide an input on policy
issues(Stokes, 2013: pp. 226)

Communications: With regards to defence communication, there existed two
ways of communication: one, aerial/signals communication dignals needed to be
ciphered; second, direct hotline like telephoifa2, 2014) Generally, the military
communication relied on radibUHTXHQF\ HTXLSPHQW WKDW ZDV YXOQH!
strike and there existed no operational early warning cagyabd warn against an
impending ballistic missile attackMulvenon, 2003During military exercises, the direct
line was checked to be working properly, this was crucial as it was more secure
comparatively because aerial communication in most cases lbeuttbnitored by other
agencies and potentially foreign stafgs2, 2014)

&0& TV 'HFrhakindr Brocess: In order to understand the decisiaking
within the CMC, it is important to understand the traditional Chinese link between
politics and commandnlChina, the absolute leadership of the Communist China Party
(CCP) over the armed forces remained the fundamental principle that was articulated by
ODR (YHQ EHIRUH WKH FUHDWLRQ RI B3HRSOHYV 5HSXEOLF
32X U S UL @& ltge0PHErtyLcdmmands the gun, and the gun must never be
DOORZHG WR FRPPDQG WKH 3DUW\" EHFDXVH WKH DUP\T
UHYROXWLRQDU\ SROLWLFDO WDVNV HQS¢édcted Wotks E\ WKH
of Mao Tsetung: p. 224)

Decisionmaking in the CMC was based upon the rule that the minority would
subordinate their view to the majoritfArticle 16 of Constitution Of The Communist
Party Of China revised and adopted at the 18th CPC National Congresst"on 14
November 201p This suggests that the decisions were made with majority vote. In
H[SODLQLQJ WKH UXOH ODR VWDWHG 3,1 D PDWWHU LV
collectively, different opinion must be heeded, and the complexities of the situation and
the dissenting opions must be analysed seriously. Thought must be given to the various

possibilities and estimates made by various aspects of a situation, what is good and what
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bad, what is easy and what difficult, what is possible and what impossible. This should be
doneas carefully and thoroughly as possible. To act otherwise is jusPdd&® W\UDQQ\ ~
(Tse W X Qdlff M RAking Review 1978 However, practically the Communist Party
maintained control over the CMC through political commissars (the Party branch

system).

Mao became Chairman of the CMC after the Zunyi Conference-®dahuary
1935. He favoured the dual leadership of commander and political commissars; thereby,
gave the political commissar a -commander role with the military commander.
Although, Mao alsoviewed that the field commander should have the freedom of
initiative in his operational area but practices such as assigning political commissars to
ILHOG FRPPDQGHUYY KHDGTXDUWHUV WUDGLWLRQDOO\ VH
F R P P D Q Gthddty§ \h dhyand all spheres, ranging from strategy to tactics and from
professional to political worKHague, 2008 pp. 241242) On the contrary, the opposing
DUJXPHQW IDYRXUHG WKH 3XQLW\ RI FRPPDQG™ RQ SURIHV
man to maage the military activities in the battlefiel/Vhitson & Huang, 1973: pp.
436-57; Zhang, 2003: Chapter 5\W zZzDV D IDFW WKDW WKH 3/$ KDG EHHQ
SK-aMtUXQ” JXHUULOOD zZDUV IURP WKH V WKURXJK WKH
commaQGHUYV KDG OLWWOH VHQVH RI D XQLIWhisorRPPDQG DQ
Huang, 1973: pp. 4367; Zhang, 2003: Chapter 5)

([LVWHQFH RI SROLWLFDO FRPPLVVDUV VHUYHG DV D L
initiative however if both had different ideabout the conduct of war, that could cause
instability within the command. Political commissars preferred a passive defeAce
strategy that lures a presumably more powerful enemy into relative isolation at the end of
overextended lines of communicatiavhere, surrounded by a hostile populace, he is
GHIHDWHG LQ D FODVVL F(Shdhawyb, RR0MR] pDIaRId. Bila®dyW LR Q
provided more space to commissars to exhibit their talents and enhance their roles. On
the other hand, the professionahumanders favoured forward defeneé D VWUDWHJ\ WKD!
WDNHV WKH ZDU EH\RQG WWitsorK& IRUdrgDIQ73E: = R34)Aadet) V-~
VXFK FLUFXPVWDQFHVY WKH FRPPDQGHUYfY UROH LV HQKDQ
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DQG 3FRPPLWWHH GHRUaNEROY carplexitisBsWwoK domestic political
FRQVLGHUDWLRQV GR QRW LQWHUIHUH ZLWK WKH FRPPDC
UHVRXWHhiksdh & Huang, 1973: p. 455)LQTYV &KLHI RI -eWBLIQ J D OXIR
advocated forward defence. As a sequence Lo was dismissed in November 1965. The

party control over civiPLOLWDU\ UHODWLRQV DQG WKH VRFLHW\ RYF
VXFFHVVRU '"HQJTV LGH@EMv® & MedeTos RV pRRYDEOH

According to Chinese strategic experty Blan Hua, the dual leadership
mechanism proved to be a good systeétwo minds are better than one especially when
one of the commanders is in an unfit situati@®, 2014)Political commissars played an
important role in military victories and for stéibation of the forces.(A2, 20149
However, there are dissenting views regarding role of political commissars as a
stabilizing presence. Han Hua, while not considering political commissars as

destabilizing, also does not see them as a stablising fe&8r2014)

Fragmentation andiversification within the CMC

The CMC experienced fragmentation and diversification in its structure during
1960s and 70s. This was due to the existence of competing communist and bourgeois
ideologies within the party, gos@ment, the PLA and society. This first surfaced in 1959
when the then Defence Minister Peng Dehuai and the then PLA Chief of Staff Huang
Kecheng were removed from the CMC, following accusations of propagatinG@Fmti
ideology. After Peng, Lin Biao becantke Defence Minister and the CMC vice chair
responsible for daily affairs in 1960 who strongly advocated that politics should
FRPPDQG WKH JXQ 7KLV OLQH VKLIWHG WKH &0&YV IRF
coordinating politicrelated programs aiming to prorddH ODRfV UHYROXWLRQDU\ 1
advise vigilance about the bourgeois representative hidden in the (8bhambaugh,
1991: pp. 527568) After Lin became the CM@ice chair there were purges in the name
of purifying the CMC from any sort of anpiarty thoudpt process. For instance, Tan
Zheng, the then director of the GPD and Luo Ruiging, the then PLA Chief of Staff in

1960 and 1964 respectively, were removed following accusations of not propagating the
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communist ideological workJiaqi & Gao, 1996: pp. 185686) The process of purges
FRQWLQXHG DIWHU WKH RXWEUHDN RI &XOWXUDO 5HYROX
within the CMC as many of his loyalists were holding important positions within the
VA\VWHP 7KLV UDLVHG VXVSLFLRQ ménté@lDteistategy@G ZKR W]
SPLI[LQJ VDQG™ DQdEinLIgyalctX @& Hhe CRIR.QSummary of Chairman

Mao's Talks to responsible local comrades during his tour of inspection” (mid August to

12 September 1971), in Kau, 1975: p) 62

From late 1971, the CMO/ WDUWHG WR PRYH RXW IURP WKH /LQT"
major developments occurred. First, Deng Xiaoping was appointed as the PLA Chief of
Staff who was removed from the CMC in early years of the Cultural Revolution. Second,
two of Gang of FoulrtWang HonJZHQ DQG =KDQJ &KXQTLDR EHFDPH W
members, both came from a nonilitary background(Wu, 2014: p. 50 hird, the CMC
became decentralized due to expanding role of the PLA in societal politics and competing
senior leadership of the CMC. Membaigs of the CMC extended to include commanders
of military regions (MRs). These three developments brought diversification within the
CMC and made it a more heterogeneous body. Reinstatement of Deng depicted an
attempt to acknowledge the difference of opirideology within the CMC and the
inclusion of noamilitary members of Gang of Four into the CMC was an attempt to
diversify the policymaking by welcoming the opinions coming from noritary
members. Extension of membership to lower level bloated M€,Gvhich continued
HYHQ DIWHU ODRYYVY GHDWK DQG WKH SXUJHV RI WKH *DQJ
the CMC was aimed at mobilizing the support from below, which continued to be
SUDFWLFHG HYHQ DIWHU +XD *XRIHQJ HQWHHBHG WKH F

decentralization was important for Hua to consolidate his position within the system.

87KH *DQJ RI )RXU ZDV D SROLWLFDO IDFWLRQ RI IRXU &KLQHVH &RPI
last wife Jiang Qing, Zhang Chungiao, Yao Wenyuan, and Wang Hongwen. They rose to power during the
Cultural Revolution and opposed Deng Xiaoping, ZEalai, and Ye Jianying.
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Maturity Stage: (1976-79 & onwards)

Influence of Geostrategic Environment

The period under study is from 1964 till 1979 and during this time Mao remained
in power until his death in 1976; therefore, most of the routines to conduct military
RSHUDWLRQVY ZHUH FKDUDFWHUL]HG E\ ODRYV PLOLWDU\
Chinese traditions. To an extent, there was a realization about the change in conduct of
military operations in nuclear era as development of nuclear weapons and associated
delivery systems was underway; however, the principles on which the PLA was being
trained remained traditional. Though in r1if75, the CMC decided to acquire modern
weapony for the PLA and reduce manpow€;,LDRSLQJY VSHHFK -XO\ L
Publications Research Service, 1983: pg22dmoreover, the CMC was reorganized in
197475 after the death of Lin Biao in 1971, indicating that steps were made towards the
moderQL]DWLRQ DQG FKDQJH LQ PLOLWDU\ WKRXJKW \HW LW
Xiaoping initiated the modernization programme for the Chinese military. Xiaoping,
ZKLOH UHDOL]LQJ WKH QHHG WR NHHS WKH EDODQFH EF
technological inperative, in his June 1978 speech at army political conference stated that
ODRYfV SULQFLSOHYV VKRXOG QRW EH UHSXGLDWHG S3EXW ~Z
DQDO\WVH DQG VWXG\ DFWXDO FRQGLWSeRQad Wotk&ofV ROYH S L
Deng Xiaopng, 1984: pp. 12240) ;LDRSLQJTY DSSURDFK GHPRQVWUD!

influence of Chinese strategic culture on nuclear policy.

8QGHU ODRYVY OHDGHUVKLS PXFK HPSKDVLV ZDV SXW
that was based on a defense strategy, of whichrberlying assumption was that any
nuclear attack would be followed by ground forces. This strategy did not fully take into
account the both the surprise and intensively destructive elements of nuclear attacks.
However, after his death, the statements bgdées, analyses and modernization
programme reflected a change in the thought process that considered nuclear and

conventional stages under modern conditions as intrinsically linked. Moreover, with the
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changing threat environment in early 1970s as a redulieteriorated Sin&oviet

relations since 1969, the need to modernize military was greatly emphasized.

In February 1977 four landmark military conferences were organized in Beijing
that laid the foundation for military modernization. More than eightdned delegates
from the PLA, defence production sector and associated research institutes participated
and discussed the issues related to air power/defence and application of military research
and development(Robinson, 1982: pp. 23252) The conferenes were convened to
discuss advancement in science and technology, research and planning, air defence and
machine building. Their recommendations included spot purchases of weapons from
western sources capable of fighting defensive land war against ary entgmair and
armoured superioritfRobinson, 1982: pp. 23452)

$IWHU ODRYVY GHDWK VHYHUDO VHQLRU OHDGHUV PDGH
QHHG WR PRGHUQL]H &KLQHVH DUPHG IRUFHVY DQG WR GLY/|
thinking about Peopl§V ZDU -0 RBWHWLRG 6X <X GHYLVHG WKH WHL
XQGHU PRGHUQ FRQGLWLRQV™ LQ KLV DUWLFOH LQ ZKLFK 6
adopt modern strategy and tacti€¢Xinhua, 1977 pp. E/1621) He stressed upon the
QHFHVVLWE taties? &nd Bt@y and master the latest tactics developed along with
QHZ WHFKQRORJ\ DhBuaHIOXA- . ERDWhin the purview of modern
strategy and tactics, Su indicated towards the significance of mobile warfare, positional
warfare, dfensive campaigns, quick and decisive battle against protracted war that
included mass mobilization, with Su only slightly referred to guerrilla warfare, the
PDLQVWD\ RI 0DR (XinBuARLSTT:Hf.\E/HM) U

Later in his speech in January 19®the Military Academy, Su asserted that
VRPH RI ODRYV SULQFLSOHV FRXOG QRW 3ILW WKH DFWXD
VKRXOG KDYH WKH FRXUDJH WR EUHDN WKURXJK WKHP«
concentrated enemy attack with rifles, machinegumsndgrenades, and dynamite
FKDUJHV :H PXVW KDYH VXIILFLHQW DQWLWDQN DUWLOOH

fight a largescale mobile war with an enemy on the plains, we must solve the problem of
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JDLQLQJ ORFDO (DNCNAMX/S:ypl B5pLiKeWise, in 1979, the then defence
PLQLVWHU ;X ;LDQJTLDQ ZURWH WKDW WKH DUPHG IRUFH
different combat tasks and different targets of attack. We must design and manufacture
ZHDSRQV XVHIXO LQ G (Hdrigd HReMFlagRITSB h WIMRHRE \further

ZURWH DQ DUWLFOH LQ +RQJTL RQ 2FWREHU VWDWLQ
advanced military thinking to meet the needs of modernizing our national defence and the
QHHGV LQ D IXWXUH Z DedyscidnéeDaqdlteictinotdg@) willlsGrély cause
FRUUHVSRQGLQJ FKDQJHV L (HowykiHR&RIHFMGOKLBS: pR.IL/MMRIKWLQJ ~
19)

Such radical thinking had raised certain questions of uncertainty. These questions
ZHUH 3ZKLFK RI W Kddildihg prin¢iplesRuhdpali€tes, strategies, tactics and
revolutionary traditions are still playing a guiding role in today's apuijding and in the
conduct of future warfare? Which ones should be continued and developed in consonance
with the new condions, and which ones are partially or completely outmoded and should
EH SDUWLDOO\ RU FRP SXhhtita/ HO7® D ED)QReEGNRIGY' the
imperatives of modern warfare and the need to explore answers to the question of
uncertainty, the Sixth Plem of the 1¥ Central Committee (229 June 1981) adopted a
long DZDLWHG 5HVROXWLRQ RQ WKH +LVWRU\ RI WKH 3HRSO}
opened the Party to change and innovation.

Under modern conditions, the initial or first stage of war wesmed as more
LPSRUWDQW LQ FRQWUDVW WR WKH HDUOLHU 3HRSOHYV ZI
start with rapid, short notice and destructive attacks. Modern warfare would involve
SPXFK ODUJHU DQG HQWLUHO\ GLIIHUH@whe graudd WO HILHOG
the air, and on the seas, and because it is waged with weapons which are much more
GHVWUXFWLYH WKDQ EHIRUH LW LV PXFK PRUH GLIILFXOW
(Joffe, 1987: p. 561According to Minister of National DefedrH WKLV ZRalDG PDNH 3
more necessary to stick to the thireRQH V\VWHP RI1 W K(Reking Re¥iew| RUFHYV ~
1978: p. 19Besides the increased reliance on logistics and supplies, and human factor in

modern warfare, he highlighted the critical sfggance of command and control for the
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outcome of modern warfar@Peking Review, 1978: p. 1®9)nder modern conditions, the
command methods require computers and automatic control systems, along with
sophisticated electronic reconnaissance and commuomesaiystems(Joffe, 1987: p.

561) Moreover, thduring the enemy in degmncept lost its applicability in modern war
because of the requirement of protecting populated and industrial areas under modern
conditions. The objective of war changed to forwdefience and to restricting the attack

from going deeper into China.

Nuclear Force Development

Development and deployment of ballistic missiles developed during inception and
JURZWK VWDJH FRQWLQXHG DIWHUZDUGV K®&ElbpgdHU XQGHU
and deployed its first ICBM. Developmental work on tstage DF5 ICBM with full
range of 13,000 km started in 1965 but was hindered during-89&iue to Cultural
Revolution. The missile was capable of engaging Hawaii and the continental US with
multi-megatonnage. During the development of missile programme, Chinese learnt from
the 1962 Cuban missile crisis about the ineffectiveness ofstumable missile fuels.
Missiles with nomstorable fuel proved to be unstable during the crisis as theg ootil
be held ready over a long time period and took prolonged preparations to be ready to
launch. This motivated Chinese missile designers to build th& @Fh storable liquid
fuels but the fuel could only be stored for 24 hours in the missile due taighly
corrosive nature and could make missile |galewis & Litai, 1987: p. 551)herefore,
missile was stored without fuel. It took significant amount of time for thesD& be
ready with solid fuel for test flight. Eventually, in May 1980, the ®Was tesfaunched;
however, after partial tests the missile was deployed in the late 1D&3sisciolo, 2005:

p. 52)The Cultural Revolution served to slowed down the progress of thé & DF5
development.

In the missile seriestthe DF2 to DF5, the guidance system provided limited

accuracy(Lewis & Litai, 1987: p. 551However, the factor of missile accuracy and CEP
UHPDLQHG QHJOHFWHG SULPDULO\ EHFDXVH SUHYDLOLQ.
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thinking lacked the acumen to fully grasp the ssitated nature of nuclear war.

Therefore, Chinese preferred to build a less sophisticated megaton small nuclear force.

$V =KDQJ $LSLQJ GHSXW\ FKLHI RI WKH *HQHUDO 6WDII
unnecessary for us to achieve tremendous accuraeyniiclear war breaks between

China and the Soviet Union, | do not think there is too much difference between the
UHVXOWY SURYLGHG &KLQDYV ,&%0 PLVVHV LWV SUHGHWH
KLWV WKH % R QQUKtBALIN T.8WisCEVXURH188 p. 214)The precision was not

focused much upon as long as the retaliatory missile capability would destroy the urban

areas or soft military targets.

Moreover, during the inception stage China envisaged the development of sea
based delivery systems bilte actual diversification in nuclear force started only after
ODRYV GHDWK ,Q D FRQIHUHQFH EHWZHHQ WKH QDY\ DQG \
to enhance the development of $@anched missiles. The diesel powered submarine
project was codaeamed 1-1. (Lewis & Litai, 1987: p. 553)Cultural Revolution along
with the difference of opinion about the maintenance of submarines for national defence
adversely affected the project; however, when Deng Xiaoping came to office,-the JL
project was resumed draccorded among the highest priorities. Another projftbject
09, related to the development of nuclpawered submarine was also started in early
1970s. (For detailssee Lewis& Litai, 1987 pp. 119122) However, the progress
remained slow during #h Revolution years but these efforts to build seestnée
capability highlight the idea that Chinese nuclear planners intended to develop diversified
nuclear force. Chinese first nuclgaowered submarine Xia was developed in 1978 and
launched in 1981.

The Chinese space programme was dependent on the development of launch
vehicles, launch centres, and networks of tracking, telemetry and control. Work on four
launch vehicles named as Long March series along with the development of
communication and intetjence satellites was approved during 1960s and 70s. Scientists
started work on First launch vehicle, the Long MatcfiLM-1), after mid1965. (Lewis
& Litai, 1987: pp. 119122) To corroborate the development of ICBM, the model design
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work on second heawift launch vehicle, the LM2, began in 1970. The launch vehicle
carried out successful launches of satellites in November 1975, December 1976 and
January 1978.

On 24 April 1970, China launched its first satellite DGHthirteen years after
Soviet launchof its Sputnik satellite. Practical work on communication satellites in
geosynchronous orbi+36,000 km above the earth equator, started after Mao authorised
the programme in April 1975. Before authorisation, theoretical work was already carried
out. (Lewis & Litai, 1987: pp. 11922) The continued efforts on communication
satellites resulted in the launch of first communication satellite -RFdth 16 January
1984. Launching of communication satellites required another launch vehicle. For this
purpose, ahreestage LM3 launch vehicle design was selected capable of delivering
1,500 km satellite to a geosynchronous oriewis & Litai, 1987: pp. 119422) The
development of LM3 and communication satellites became a national priority under the
Three Grasps September 197{Ray, 2015: p. 16pecision todevelop another launch
vehiclewas made in August 1978.

Control of Nuclear Operations

In China, nuclear warheads were stored within tunnels located in mountainous
region. The first tunnel was construciadl964. Till 1979, an independent organizatibn
the 22 Base, was responsible for the storing, mobility and safety of nuclear warheads, and
the training of personnel to carry out warhead management effectively. In January 1979
the 22 Base operations camnader the subordination of the Second Atrtillery. Initially the
22 Base was located in Qinghai from where it was relocated to Taibai County in the
Qinling mountain range. The relocation was the result of external and internal threats: in
the face of deteorating relations with the Soviets in 1969 the military leaders required a
more defendable location. A larger facility was required to accommodate the growth in
delivery systems and to facilitate the operations of the2D#allistic missile; and,
attemptswere made during the Cultural Revolution to seize nuclgated facilities in

Qinghai and Xinjiang by rival faction§Stokes, 2010)
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By 1986 Chinese nuclear warheads were not secured by mechanical #ocks
PALs. In the absence of PALs, Beijing relied procedural mechanisms to ensure
against unauthorized nuclear launch; these procedures included tmeatwoule and
separate storage of nuclear componef8tokes, 2013: pp. #04) Fear of decapitation
and preemptive Soviet strikes made Chinese nuclead€velop a network of alternates.
Hardened underground shelters and facilities for C2 were developed for military and
civilian leadership. National command posts, civil defence facilitated with appropriate
communication channels were established during04%nd 70s to increase leadership
survivability and to provide shelter from where control over strategic assets could be

maintained.

8QGHU '"HQJYV UXOH WKH 3/$ DQG 6HFRQG $UWLOOHU\
CMC. The command chain remained the sanie orders were transferred from
Chairman of the CMC to the General Staff HQs to Second Artillery Command; however
the internal content gradually changéd2, 2014)As Deng was more sensitive towards a
necessary change in conduct of war under modern emmglitunder his leadership the
6HFRQG $UWLOOHU\YV +4 WKDW ZHUH HDUOLHU VLWXDWHG
common people were shifted to an independent place in modern buildings in city suburbs.
(A2, 2014 With the progressive development oilitary capabilities, the command posts

were constantly being strengthened and enlarged.

The utility of nuclear weapons to avert coercion and the deterrent effect of small
nuclear force remained a consistent principle during this period. In an interfteaw a

GHWRQDWLRQ ODR VDLG 3:H GRQTW ZLVK WR KDYH WHR
KDW ZRXOG ZH GR ZLWK VR PDQ\" 7(NWadk 9 pD4OHZ LV MXYV
ILNHZLVH LQ =KRX (QODL VDLG WKDW &KLQD PXVW E>
TXDOLW\ DQG D FEHAuWIDER [ 661D bierefioveé \Beijing enunciated a small,
GLYHUVLILHG QXFOHDU IRUFH 7KLV UHPDLQHG XQFKDQJHG
D PHHWLQJ ZLWK WKH 3ULPH OLQLVWHU RI *X\DQD VWI

[nuclear weapons]. We understand [why] Fearhas built them. Britain has also made
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some, but not many. Our reason for building a few is that we will have them if they have

WKHP 1XFOHDU ZHDSRQV KQuotdd i Gravel & Medeirds COEWRL RQ -~

59) In 1978, Deng showed resolve to d®p modern small nuclear force further by
VWDWLQJ 32XU VWUDWHJILF gerdxi§ Brg Yhe\yKidekn® [Bor Eheir X SG D W H (
development] is few but capablsh@o er jin} Few means numbers and capability

VKRXOG LQFUHDVH ZUQuedHiDFiel& NeddirdsV2Q1R:@. 64)

5DSLG GHYHORSPHQW RI &KLQDYV QXFOHDU IRUFH G
national priority that was allotted to the programme; moreover, the diversification of
QXFOHDU IRUFH GHSLFWV WKH Z2DWKL RMXMHO OGIDIGYHU 'WRQ 3 EZE
WHFKQRORJ\ 3&DWFKLQJ XS WKH OHDGHU" SROLF\ GHULYH
and war concepts as well in order to prepare for war under modern conditions. However,
the decade of Cultural Revolution adversely affetkeddevelopmental pace of strategic
weapons by delaying the series production of nuclear weapons started in 1968 and of
megaton warheads in 1974. Nonetheless, before and during initial years of Cultural
Revolution in 1966 Beijing had made considerablegpss in the diversification of
nuclear force and installing different measures to manage nuclear operations. Moreover,
during 1964 till 1979, this party branch system remained an effective tool through which
the Chinese Communist Party (CCP) retainedrobower military and nuclear matters.

The literature suggests that China never installed PALs in its nuclear arsenal
GXULQJ V DQG V EHFDXVH &KLQD DOZD\V UHOLHG RQ |
military. However, in 1980s Beijing started thinkiagpout such controls when Chinese
VWDUWHG LQWHUDFWLQJ ZLWK $PHULFDQV XQGHU 'HQJYV
design development during 1964 till 1979 suggests that Beijing has learnt from the
existing designs tested by the NWS, therefore it hadetlerage to opt for the efficient
atomic bomb design development path leading Hookhb in order to embed itself into
the league of technologically advanced NWS.
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Summary

In contrast to Britain China was faced with a relatively challenging international
environment with respect to nuclear weapons norms as compared to Britain as by the
time Beijing detonated its first nuclear device in October 1964 certain important
developments had been already made at international level. For example, the
superpowers ahBritain had already negotiated and signed the PartiatbeestTreaty
(PTBT) in 1963, while all three had already developed and tested thermonuclear
weapons. Concepts and technologies associated with the nuclear C2 were still
developing, although achiewents to date provided key information for Chinese nuclear
planners to learn about nuclear operations conducted by and crises experience by other
NWS, most notably the 1962 Cuban Missile Crisis. At a domestic level China being a
relatively closed societygnjoyed autonomy in terms of money and mobilizing public
opinion. For most of the years under study, Mao ruled China and initiated the
GHYHORSPHQW RI QXFOHDU ZHDSRQV +RZHYHU KH UHPDL
traditional conduct of war. It was ad\ DIWHU ODRYV GHDWK XQGHU '"HQJT®

China slowly moved towards economic and military modernization.
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Chapter Four: Indian Nuclear Command and Control

Introduction

This chapter aims to study the influence of differexternal and internal factors
including the gesestrategic environment, nuclear weapons norms, leadership and
management structures on the stability of Indian nuclear command and control during its
development from 1974 till 2013. This time period is catizgd into two evolutionary
stages tinception and growth. The Inception stage spans from 1974 till 2003 during
which New Delhi carried out two rounds of nuclear testing along with development of a
Nuclear Command Authority. India embarked upon differeamidl and seébased
deterrent systems in order to diversify its nuclear force but development was relatively
slow. Significant developments occurred during this time period when India published its
nuclear doctrine in 1999 and 2003, the same year it stdinddmprocedures to manage its
nuclear force. The growth stage (2e@a13) was marked by diversification in its nuclear
forces as New Delhi launched indigenously built nuefgarered submarines in 2009 for

sea trials, an important step towards buildirsyievivable secondtrike capability.

Inception Stage (19742003)

Influen ce of Geestrategic Environment

During the inception stage New Delhi faced a number of major crises including
198687 Brasstacks, 1999 Kargil War and 2dI2 military stanebff with Pakistan.
Despite these tensions, New Delhi and Islamabad have remained involved in dialogue
process thatesulted in several major agreements the 1@&ibition of Attack against
Nuclear Installations and Facilitiesd the 1999 Lahore Declaration and Agra summit
2001. With regards to China, India never engaged in direct confrontation from 1974 to
present. During this period, India conducted nuclear tests in 1974 and in 1998).
Moreover, after second round of nuclear tests in 1998 India issued two important

documents regarding its nuclear doctrine4999 Draft Nuclear Doctrine (DND) and
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2003 Statement, whiciustrated the main contours of its nuclear strategy and structure

and function of nuclear C2.

India shares a history of rivalry with Pakistan including major wars being fought
in 1948, 1965 and 1971, and several crises. Likewise I8dian relationsstarted to
ZRUVHQ IROORZLQJ WKH ZDU ZLWK WKH LQWHQVLW\ RI
VXEVWDQWLDOO\ IROORZLQJ &KLQDYV GHWRQDWLRQ RI LW
the 1962 Sino,QGLDQ ERUGHU ZDU FKLQD ®KMei@H handiBEds ZHDSRQV
particular threatening, following the denial of security assurances from the US or Soviet
Union. (Athwal, 2008: p. 22)7KH H[WHUQDO HQYLURQPHQW ZDV D GRPL
response, which culminated in the detonation of its fstlear weapon, termed as
peaceful nuclear explosipin May 1974 (Chakma, 2005: pp. 18236; Fang, 2010: pp.
23-24) Through the 1974 test India clearly communicated its response of developing
nuclear weapons to enhance its stature at international dedeimprove its security.
Since 1974 India maintained a policy of nuclear ambiguity as neither confirming nor

denying its nuclear weapons development, even as its systems continue to evolve.

India is also concerned about the ChiRakistan alliance andgrowing Chinese
influence with Indian peripheral states including Nepal. India is also threatened by
increasing Chinese activities in Burma, and the possible return of Chinese agenda of
QDWLRQDO UHXQLILFDWLRQ WKDW FRXaOmwsy.(AltwbD WHQ DQG
2008: pp. 3b61) Moreover, China has developed advanced nuclear warheads and diverse
delivery systems including surfatesurface missiles, medismand intercontinental
range ballistic missiles, and SLBMs, albeit through its policpnofimum deterrence and
no first use. In such an environment, New Delhi now has to face two allied naoieaadl
states in close geographical proximity, Pakistan is on its Western border and China its
Northern border. In order to ensure its security agaiastear coercion and enhance its
prestige, India formally declared itself a nuclear weapon state in 1B88hanek &
Hardgrave 2008 p. 522)
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The BJP government detonated a total of five nuclear devices to establish India as
a NWS on the 1M and 13 of May 1998, boosting both its national security and prestige.
7KH GHFLVLRQ WR WHVW 3ZDV PDGH E\ FLYLOLDQ DQG VFL
PLOLWRaY\2013: p. 93)This statement demonstrates the strong influence that
scientists along wiit politicians have over Indian nuclear policy. Vajpayee explained the
rationale behind these underground nuclear tests in his letter of 12 May 1998 to the US
BUHVLGHQW %LOO &0LQWRQ +HUH WKH ,QGkW2§oB0 H[SODLC
State [Chia] on our borders, a State which committed armed aggression against India in
1962. Although our relations with that country have improved in the last decade or so, an
atmosphere of distress persists mainly due to the unresolved border problem. To add to
the distress, that country has materially helped another neighbour [Pakistan] of ours to
become a covert nucek&#HDSRQV 6WDWH« 7KH GHWHULRUDWLQJ \
specially the nuclear environment, faced by India for some years past has forced us to
undertake [a] limited number of tests which pose no danger to any country which has no
LQLPLFDO LQWHOQW lletter thomR 2PDreGWinister &/hjpayee to President
Clinton, 12 May 1998: text reproduced in The Economic Times,)1998

After the teststhe then Defence Minister, George Fernandes identified, in his
LQWHUYLHZ &KLQD DV ,QGLDYV 3SRWHQWLDO WKUHDW Q
Pakistan.(Quoted inSen, 2001p. 130) ) HUQDQGHYV DGGHG WKDW %HLMLQJ
weapons stockpiled in Til¢/ DORQJ , Q G l(@QuHed IhRitihGdhé) Y999 Beijing
has continued to deny Indian security concerns related to China, and Chinese Foreign
oOLQLVWU\ UHJDUGHG )HUQDQGHVY VWDWHPHQW DV S3ULGLEF
(Hurriyat Daily News, 998 Even before nuclear detonations, Indian former army chief
general K. Sundarj(1995: p. 57)DVVHUWHG WKDW 3, QGLD QHHGHG ER\
FRQYHQWLRQDO PLQLPXP FDSDELOLSUNIRIOBHWETY & KLQD L
went on to the extent by WDWLQJ 3LI &KLQD XVH RQO\ WDFWLFDO QX
GR OLNHZLVH ~ 7KHVH VWDWHPH gé&sted EonddmddJand f&atsI KOLJK W
within the Indian polity to prevent a humiliating defeat like that of 1962. Despite
improvements in Sindndian relations prior to the 1998 tests and afterwaféang,

2010: p. 7)Indian continues to perceive itself threat by two adjacent nuclear weapons
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VWDWHYV LWK 6XQGHUMLYYV VWDWHPHQW VKRZV WKH DJJL
could be apossibl HDVRQ IRU PLOLWDU\TV H[F@xkihh pracesBlRP Q XF O}

After a second round of nuclear tests in 1998, Delhi faced immense international
pressure to settle its lorgganding dispute with Pakistan, with Islamabad facing a similar
pressureThis resulted in the signing of Lahore Declaration in 1999. Despite the 1999
Declaration, India tedired its Agnkll (2,200km range) on 11 April 1999 capable of
engaging any target within Pakistan and the western cities of Chengdu and Kunming in
China.(Kumar & Joshi, 2001The missile test was reciprocated by Pakistan, emboldened
the threat perception of both sides. The-ggategic environment of India remained
tense in subsequent years with eruption of the Kargil war in 1999 and020@ilitary
standoff.

The conduct of Kargil war was important for the regional -gategic
environment in many ways. Firstly, by the time Kargil war erupted both India and
Pakistan had operational delivery systems. Both states had tested their respective missile
systens, and tested deliverable nuclear warheé@SD, 2001: pp. 2B0) Secondly,
although the Kargil war (Mayuly 1999) was short and quickly concluded it introduced a

new dimension of fighting limited war under a nuclear overhang.

During Kargil war, it wasreported that India placed its nuclear weapons and
Mirage-2000 aircraft and Prithvi sherange missiles at Readiness State 3 where
warheads were ready to be mated with delivery system in quick(@hengappa, 2000:

p. 437)The Indian government deniedich mobilization and deployment, although the
official resolve to possible nuclear use was communicated in different ways. For instance,
the Rashtriya Swayamsevak Sangh (RSS), extremist newspaper affiliated with the BJP,
published an editorial on 20 Jumsking Prime Minister Vajpayee to order a nuclear
strike on Pakistan(Reported in The Straits Times Press, 1998¢ close ties of the
newspaper with the BJP implied the editorial plea was a reflection of official thinking.
Notably, the Indian military mained engaged in aggressive rhetoric during the war. For

instance, the Indian military Indian naval chief Admiral Sushil Kumar commented that
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the Indian navy was capable of surviving a nuclear attack and could also launch such an
attack in retaliation(Cited in The Hindu, 1999

Moreover, the Indian military found the idea of limited war interesting as the
,QGLDQ JHQHUDO 5 . 1DQDYDWW\ YLHZHG LQ 2FWREHU
OLPLWHG FRQYHQWLRQDO ZD(@Uhe Xié3 U@, XB@MHEEN RYHUKDC
EHIRUH .DUJLO :DU DUP\ FKLHI JHQHUDO 9 3 ODOLN VWDV
FURVVHG WKH QXFOHDU WKUHVKROG GRHV KBt PHDQ WK
Review Committee, 2000: pp. 19B) The idea of fighting limited waunder nuclear
overhang could challenge escalation control in South Asia strategic calculus where
conventional and nuclear thresholds are intrinsically linked. Another problem here is the
presence of duadapable delivery systems in inventory of both Inal Pakistan. Any
deployment, no matter how limited, of such delivery systems to achieve limited military
REMHFWLYHV FRXOG FUHDWH PLVSHUFHSWLRQ LQ DGYHUVEL

The third crisis erupted when five terrorists attacked Indianliament in
December 2001. The attack was significant as it marked a new dimension -of low
intensity conflict within the IndiPakistan rivalry. In reaction to the attack, which India
claimed links between the terrorist organization (Last&@aiba) andthe Pakistan
government.(The Hindu, 2001)india launched Operation Parakram on 18 December
2001 with massive mobilization of its force€Chari & et. al., 2007: p. 153h response,
Pakistan also deployed its armed forces along the bd(iceroy, 2008: p. 132With
Pakistan Musharraf announcing in January 2002 a ban on terrorist organizations,
claiming that his country would not be used as a base for terr¢igddy, 2002)The
standoff continued for ten months until October 2002 whedid started withdrawing its
troops from the International Border. Meanwhile, India practiced nuclear signaling to
exhibit its resolve. On the ¥%f January 2002 the Agiimissile with the range of about
700-900km was test firedThe New York Times, 2IR) More broadly it is clear that

9 India deployed its three strike formations comprising 800,000 troops, tanks and heavy artillery
supported by air force units and satellite airfields along international border. In addition, the Eastern Fleet
was deployed towardke northern Arabian Sea with the Western Fleet to carry out blockad&istaifa
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while dialogue could lower the level tension in the region it would remain until the issue

of Kashmir was resolved.

The crisis was marked with violent public warnings from both sides. On the
Indian side, both civil andgiitical leaders seemingly involved in aggressive rhetoric,
issuing blatant nuclear threats. Indian Prime Minister Vajpayee clearly communicated his
LQWHQW WKDW 32QR ZHD S Rigfedde. X\Da&eVeHved$oD Wds Gvdilaley H O |
it would be used N DWWHU KRZ LW ZR XQQddd (B Raada,  2ODB)ére -
VR ,QGLDQ $UP\ &KLHI *HQ 6 3DGPDQDEKDQ WKUHDWHQH
J R R @ugger, 2002)n responding to question of nuclear attack on India, he assured
WKDW 3W Kad ofSthbt) aHidMlar bMttage shall be punished so severely that their
FRQWLQXDWLRQ WKHUHDIWHU LQ (Du@get,RQOPtRlcdritedt\ ZLOO EH
of these statements show that civil and military stakeholders in India perceived their geo
straegic environment as threatening and tried to show their resolve through rhetoric.
Following year, India announced a statement nuclear doctrine in January 2003 that
emphasized upon Hwost-use nuclear posture. The statement asserted that nuclear
weaponsw. OO EH XVHG RQO\ 3LQ UHWDOLDWLRQ DJDLQVW D QX
,QGLDQ IRUFHWPMDQAWK Houever, Indian claim of ndirst nuclear use has
become controversial because in the statement India retained the option to reitiiate
nuclear use in case of biological and chemical attack. This increases pressure on nuclear
planners in deciding when to use nuclear weapons because nuclear retaliation against

chembio attack would nullify ndirst-use policy.

An important militaryconcern that India faced during the inception stage was
related to Indian timely response to Pakistani attack of any sort against India. The
concern was that New Delhi had deployed about seven holding corps along India
Pakistan border, with three main k&icorps based in central India. Therefore to carry
out a massive blow to the Pakistani military the Indian military would need weeks to
mobilise its force to the border. Therefore Indianaemy chief Gen Krishnaswamy
Sundarji devised a doctrine, commoRhyown as Sundarji Doctrine, aimed at arranging a

quick Indian military response to a Pakistani attdghan & Khan, 2016: p. 141Jhis
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doctrine was later reformulated by Indian military and strategists and introduced new
strategy, termed as Cold Startctiine during the later growth stage. As experienced
during the 20002 military standoff, immediately after terrorists attacks on Indian
parliament India launched Operation Parakaram and it took three weeks for India to
mobilise its strike forces to thaternational border. The crisis highlighted the military
requirement necessary to reduce this mobilization time to a minimum before international
pressure builds upon politicians. As a result, Cold Start andA&ree operations
practiced during the growtstage aimed to inflicting a quick maximum blow in a reduced

time.

Nuclear Force Development

During inception stage, India tested six devices (one in 1974 and 5 in 1998).
Indian claimed vyield for 1974 test was 12 kT and the total estimated yield &8f 199
devices was 55 kTIISS, 1998 The 1998 tests show that India possessed three types of
nuclear designsta two-stage thermonuclear bomb, a simple fission bomb and/ield
or tactical nuclear weapo(Chengappa & Joshi, 1998: pp.-22) However this diversity
of weapon design (thermonuclear device and-Siadbon device) and yield remained
subjected to debat&@here was a significant difference in the Indian claimed yields of its
nuclear devices and the yield estimated through indepesdemic analysigWallace,
1998: pp. 38@3; Hibbs, 1998)

International seismic analyses suggested that the cumulative yield of tests
conducted on Mof May was 12 kT{some estimates suggest 20 kihich is too small
for a full thermonuclear device hence the tests fizZ[edl, 2001}° On the other hand,
Indian scientists maintained different yet conflicting stance about thermonuclear vyield.
For instance, one former Chairman of the Atomic Energy Commid&\&C) Dr R.
Chidambaram revealed in July 2001 that since the detonations were to occur in shallow

10 According toa study published in Current Science, British scientists from the Aldermaston Weapons
Establishment, theombined yield of the T1of May tests was about 20, not the 60 kT the Indian
scientists claimed. (See PTI, 2001)is conclusion was in line with the estimates made by American
scientists who claimed th#te combined yield of first round of tests conducted on 11 May was within the
range of 1015KT.
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tunnels the yield of thermonuclear device tested in 1998 was deliberately kept low at
45KT because a high yield could have released radiation in the aen@sphd also it

was required to keep the seismic damage to nearby villages to a minfirherindu,
20018) Scientists from the DRDO expressed their satisfaction with the data gained from

tests.

On contrary, another former AEC Chairman Dr P. K. lyen@&00) revealed
WKDW 3WKH IXVLRQ FRUH >LQ WKHUPRQXFOHDU GHYLFH@
SHU FMdpedver, during early 2000s in the face of CTBT debate, lye(2z00)
emphasized upon conducting more nuclear tests to attain suffitésign confidence.
This controversy later emergéd 2009 when during a seminar discussion on CTBT at
IDSA K. Santhanam admitted that the hydrogen test in 1998 fizzled and India needed
more thermonuclear tes{®arashar, 2009)o him, the data gatheretbfn one lowyield
WKHUPRQXFOHDU WHVW LQ FRXOG QRW EH WKH EDVL\
programme of weaponisation, and develop elaborate plans for maintaining a credible
QXFOHDU Q@yénygad, 2006Epan the armed forces were also DO R1 $(& YV DQG
'5'29V FODLP WR KDYH SUR Qy¥rgarQODR)MisnQicatds B ek Qf
confidence among the three stakeholders over available nuclear devices that could be
deployed within the nuclear force. This lack of confidence tendsritgg instability
within nuclear C2. In order to develop an efficient and reliable thermonuclear weapons
India might need to conduct more tests, in the face of the testing moratorium exhibited by

other NWS, making a boosted fission warhead the more Ildgign for India.

Regarding the twstage thermonuclear device, the Indian analysts argued that
even if the thermonuclear device was not successful in the tests, the boosted fission
device had produced the expected yiéBhdri-Maharaj,200Q p. 12§ The yield of a
boosted fission device can be increased up to about 500 kt, which is a powerful boosted
ILVVLRQ ZHDSRQ WKH 3\LHOGV RI WKH PRVW SRZHUIXO ER
low-\LHO G WKHUPRQ X(EBanirizy 1996:DpSFQe¥ge analyses highlight that
Indian nuclear devices remain relatively rudimentary in design, as a miniaturized

megaton device has not been tested successfully. However, a boosted fission device is
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quite safe design because the deutefiaum mixture o only tritium is stored
separately from the pit that insures the device against accidental deto(fasipaner &
Hurni, 2009: pp. 1120)

The subkiloton device reportedly tested generated a serious controversy. Sub
kiloton test implies that India hadedeloped the capability of producing tactical nuclear
weapons that could be made available to the Indian armed forces to be used in the
battlefield. (Kanwal, 2003) 7KLV LPSOLFDWLRQ FRQWUDGLFWHG ZLW
statements about maintaining stratedeterrence. However, sdfloton device would
require appropriate delivery system as Indian analyst affiliated with-aficial think
tank IDSA, Rajiv Nayar{1998) FR P P H Q W Hy&eld #ERices, such as the 0.2 kiloton
[device] tested [on] May 11 artie 0.5 and 0.3 [KT device on] May 13, can be mounted
on any ballistic missile, but to use a ballistic missile for that purpose would be a waste.
The reason being that only a low impact would be attained at a huge cost. The best carrier
for low-yield orsb- NLORWRQ GHYLFHYV LV DUWLOOHU\ ~ $SWRPLF DU
to nuclear use. Developing TNWs would potentially make Indian armed forces to plan,
with delegated powers, for its use. This was evident when military proposed in 1998 new
commanda DQJHPHQW ZKHUH WKHVH ZHDRRQAthibRgk& EH SUHO
NSNC to the operational centres of the three service headquarters. Their usage, however,
ZLOO EH GHFLGHG E\ WKH RSHUDWB&®RIQID@)FRPPDQGY DQG W

Dispelling heightenedconcerns about the sidiloton tests, the then Indian
'"HIHQFH OLQLVWHU *HRUJH )HUQDQGHV GHFODUHG WKDW
VWUDWHJILF GHWHUUH Q(Béeti, DeB)Wiotddier, MhD Fakelgh DMiDist&rvV H -~
Jaswant Singh whilst consideriige warfighting potential of tactical nuclear weapons
UHLWHUDWHG WKDW 3ZH >,QGLDQV@ GR QRW VHH QXFOHDI
fact, India sees them only as strategic weapons, whose role is to deter their use by an
D G Y H U YIba&J Hindu, 999) Furthermore, according to Ramachandrafindian
physicist)(1999: p. 50 3WKH GHVLJQ NRWIWWHVMWUVEGRHV@ QRW VH
that weaponisation in this range of yieldatrtillery, tactical or field+is currently on the

D J H QRuihernore, the British scientists observed that no seismic station outside India
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had recorded the yield of nuclear devices tested on tHeofl3lay, the study in fact
nullified the Indian claim of detonating a skitoton device.(PTI, 2001)However,the
low-yields tests were also reported as the experiments conducted to test the dirty
plutonium zxreactorgrade plutonium(Perkovich, 2001: pp. 4281) This is important
because India has produced substantial amount of regretde plutonium whicltould

be used in nuclear weapons.

Delivery Systems

During the inception stage, Indian delivery systems developed as nuclear policy
evolved. New Delhi maintained a recessed deterrent posture from 1974 until 1998 with
aircraft and shoftange ballistic nssiles as delivery systems, and the capability to
fabricate nuclear weapon (but without fully assembled devi€Es}. detail analysis on
,QGLDTV QXFOHDU SRVW X U-B49 Aftelr19981€3tS), India envisage® a
triad nuclear force in &1 DND but actual development remained slow. Moreover, India
maintained a ndirst-use nuclear policy. Suchposture needs a definite force structure,
deployment patterns, surveillance system and state of readiness whereas India was in the

development phasof adopting such posture.

The Indian air force started practicing tdssmbing (a technique to deliver
nuclear weapons) in late 1980s on Jaguar I1S/IB, Mirage 2000H ane2¥iBogger
Fleet.(Perkovich, 2001: p. 2943 ater in the 2000s India acquired #mer aircraft the Su
30 for nuclear roles from Russia. Therage 2000 and SB0s can easily engage targets
in Pakistan however to reach Chinese targets they requiteslieg, increasing their
vulnerability. In order to reduce this, India purchased8lirefueling aircrafts that
HIWHQGHG WKH 6XNKRLYVMaré@d HndikSauntRed an IMNdgrated
Guided Missile Development Programme (IGMDP) in 1983 under which it was planned
that a wide variety of nuclear carrying missiles would be develdped.of the missiles,
the Prithvil with a range of 150km was tested and deployed with Indian army in early
1990s but it was essentially for conventional roles. Research and development continued

on other missile systems but during inception stage Indiagssed nascent nuclear force
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presenting limited freedom of maneuverability. This is because nuclear force was
comprised of nuclear weapons with limited reliability and aircrafts and ballistic missile

(Prithvi-1) with limited range that lended instabil®yithin nuclear C2.

Nuclear Weapons Norms

During the inception stage India was faced with progressive developments in
nuclear weapons norms regarding nuclear C2 at the international level. By the time New
Delhi detonated its second device in 1998 mamrnational treaties and practices
including moratoriums on nuclear testing, the separation of nuclear components, using
IHE for improved safety of nuclear devices and installation of PALs for security purposes

were in place.

The CTBT was negotiated ir026 but is not yet in force, with India refusing to
sign. On the issue of nuclear testing, India had a history of promoting limitations in
nuclear testing. In 1954, Indian Prime Minister Jawaharlal Nehru made a first call for a
test ban along with other wd leaders after an American thermonuclear test exposed
Japanese fishermen to radioactive fallout. Over time, global public opinion against
nuclear testing grew, resulted in the signing of the PTBT in 1963 by the US, the UK and
Soviet Union, although thidgreaty did not ban underground nuclear testing. NWS
continued to test underground and perfect their devices to ensure reliability of their
designs till January 1994, when negotiations on CTBT started at the CD. The new treaty
negotiations and text is tatgd at constraining the NWS to maintain their nuclear arsenal
without hot tests. Since 1954 New Delhi has remained in support of concluding a test ban
at an early date while simultaneously upholding its objections in order to keep its nuclear

option open.

During the CTBT negotiations, domestic pressure from Indian security
community prevented the government from signing the CTBT, particularly following
renewed testing by China and France in early 19@0istry, 1998: p. 33t the time of

CTBT negotiations Indian government was faced intense pressure from media and
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political parties against signing the treafMistry, 1998: p. 32)Indian objections to
international treaties have upheld flexibility for its nuclear C2. Ctigenndia is
observing a voluntary unilateral moratorium on nuclear testing since 27 May 1998 which
can be revoked if need arises. However the maintenance of such moratorium, especially
in the backdrop of controversial views about yield of the 1998 nutdsts, is likely to

reduce the confidence about the reliability of its nuclear weapon designs on which the
nuclear C2 rests. As evident from above discussion on estimates about 1998 tests yields,
there exists contrasting estimates about thermonuclelt (neainly effective against
countervalue targets) and skitoton yield (effective against forward based counterforce
targets) based on which one can not suggest that India has the ability to engage a variety
of targets. This leads India to develop mooedied fission devices, as apparently that is
design India is capable of developing, to create an intending effect of massive retaliation.

With regards to the separation of nuclear weapon components, India maintains its
nuclear warheads in a disassembdtate +the fissile core is kept separate from the
SK\VLFV SDFNDJH DQG GHOLYHU\ V\VWHR0: PFFRUGLQJI WF
account, the Indian command and control system was conceived based on following four
principles: first, the storage of near cores at different strategic locations not only at the
BARC in Trombay; second, warhead mating should be done in the shortest time possible,
when required; third, civilian control over the command to trigger bomb must be ensured;
and fourth, the syste should involve the three agencies (the DAE, the DRDO, armed
force) when preparing for nuclear launch. Despite these assertions of keeping the nuclear
weapon components in separate location, India (and Pakistan) remained involved in
nuclear signaling, imeasing the readiness of their nuclear forces during crises, raising
doubts about their claims of keeping weapons in a disassembled (folany, 2013;
Chawla, February 2013: pp-3) Furthermore, regarding safety locks Indian nuclear
warheads, accordingR & KHQJDSSD KDYH 3D VHULHV RI KDOI D GR]I
VDIHW\ ORFNV DUH >DVVXPHG WR EH@ EDVHG RQ 3%/ WHF

when desired onlyKanwal, 2001)The issue of PALs is discussed later in this chapter.
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Role of Leadership

During the inception stage three political leadedisidira Gandhi, Rajiv Gandhi
and Atal Bihari Vajpayee played a vital role in nuclear matters, illustrating the strength of
politicians within nuclear C2. The role of Indian scientists has also beemlcascihey
continued to lobby politicians to succumb to their demands to develop and test nuclear
devices. While deciding about 1974 test, two scientists, Sethna and Ramana persuaded
the Prime Minister to test in MayPerkovich, 2001: p. 176authorisinga peaceful
nuclear explosion (PNE) dnly to please the Indian scientis®he Prime Minister held
the 1974 deliberations about testing with her close advisers and scientists, with the
External Affairs minister and military excluded from the meetingdReilly, 2015: pp.
121-21) From this it is evident that Indian scientists started to exert their influence over
national security decisiemaking right at the beginning of inception stage. After the test
the Prime Minister Indira refrained from encouragitite development of nuclear
GHWHUUHQW EHFDXVH KHU GHFLVLRQ WR WHVW PDGH KHU
of nonnuclear India. However during her second tenure (3BO0Indira approached

nuclear matters differently.

After coming to power agaiin 1980, initially Indira kept her the defence
portfolio that indicate a centralized and personalized approach towards national security,
but in 1982 she appointed R. Venkataraman as her defence minister. This appointment
was an important step towardohadening her contribution base when it came to nuclear
SROLF\ PDNLQJ 9HQNDWDUDQDPYfV DSSRLQWPHQW ZDV DO
buffer between Indira and the leading scientists at this {@hengappa, 2000: pp. 333
34), serving to limit the ovevhelming influence they enjoyed over nuclear matters
during her first term. During 1982 and 1983 scientists from BARC and DRDO asserted to
conduct another nuclear test but this the time defence minister was present during the
meetings. Indira retained thgortfolio of atomic energy minister to herself but during
meetings she was represented by her principal secretary Alexander, and her cabinet
secretary KrishnaswamyChengappa, 2000: pp. 333) These meetings ended with
,QGLUDYV DSSURY DrQ@esRbutDvH\VZAKHaws Qf Kdf Oediglon she changed
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her mind due to external US pressuifeerkovich, 2001: p. 226)he conduct of Indira

during and after these meetings was important in many W@ksngappa, 2000: pp. 286

287) Her later refusal to tésvas a step towards limiting the influence of the scientists.
After her decision a nascent systems of checks and balances emerged for scientists, and

further deliberations regarding nuclear testing were refused.

It is apparent that Indira mainly wantéd limit the influence of scientists in
nuclear decisioimaking during her second tenure but did not halt the nuclear weapon
related developments as she embarked upon Integrated Guided Missile Development
Programme (IGMDP) in 1983 to develop indigenouststfic and tactical missiles.
Another significant development was the initiation of the project Advanced Technology
9HVVHO $79 WKDW VSHDUKHDGHG $ULKDQWYYV QXFOHDU &
initiated in 1983. This project faced considerable hucestic delays despite political
clearance as Arihant was launched in 2009 for sea trials, which incurred overrun costs
showing inefficient military spending because the vessel remained at R&D stage for more
than two decades. Nevertheless, since 19741684 percentage of Indian military
expenditure to its GNP steadily increased from 3.0 (1974) to 3.6 (1®8djld Military

Expenditures and Arms Transfers, 1986)

Another political leader was Rajiv Gandhi whose role was significant during the
inception shge. During his government India and Pakistan signed an important
agreement the NeAttack Agreement in December 1988. This agreement was signed in
context of threat of premption that remained the key feature of -g&ategic
environment of Pakistan dag 1980s. It is a concern for New Delhi as well to protect its
QXFOHDU LQVWDOODW L mptivel siiik®. IDMAs ble@rHrepdriéd shatHn
March 1982 Indian military proposed a surgical strike on Pakistani nuclear plants
(Kahuta and PINSTECH) bundira rejected it(Benjamin, 1982A first strike on nuclear
installations could result into significant radioactive fallout in India due to the close
proximity of targets in both countries, which apparently makes a preemptive strike the
last availableRSWLRQ )XUWKHUPRUH WKH XQFHUWDLQW\ DERXW

123



nuclear arsenal in a pemptive strike has also made leaders on both sides realized that

such a failure could lead their countries into a devastating cofiikash, 2008: p. 139)

Due to the geographical close proximity and a history of mistrust between two
states, there was a high risk of carrying out-ptf& SWLYH VWULNH DJDLQVW H
nuclear installations. In order to avoid that level of uncertainty, Rajiv and Benazidagree
to sign NonrAttack Agreement in December 1988. In spirit, this agreement dissuades
both countries from nuclear aggression, which is effective with regards to the evolution
and stability of their respective nuclear C2. Such dissuasion, practiced oveesleca
through the exchange of lists of their nuclear facilities by both side& danliary every
year since 1990 under the 1988 agreement, could stabilize demwialong regarding the

authorization of nuclear launch.

In contrast, Vajpayee adopted a maggressive approach in nuclear matters. His

government made national security issues a clear priority when it came to power in

ODUFK WKDW ZDV HYLGHQW LQ WKH QXFOHDU WHVWYV
manifestos of 1996 and 1998 upheld the commitmhR SH[HUFLVH WKH RSWLRQ
QXFOHDU ZCh&iSRWOYRUHRYHU WKH %-39V PDQLIHVWR U

commitment to develop Agni missile series capable of delivering nuclear weapons.
(Cherian, 1998)

Vajpayee, though a hardliner, wamm concerned about communicating Indian
resolve to maintain credible nuclear deterrence. During his tenure, India published a draft
nuclear doctrine (DND) and 2003 January statement. Both policy documents explicate
main contours of Indian nuclear policgciuding nefirst use and massive retaliation.
Role of Vajpayee was also vital because during his tenure India faced two £tises
Kargil conflict and the 20002 military stanebff, and participated in dialogue process
with Pakistan that resulted ingsing of 1999 Lahore Declaration and 2004 Agra Summit.
During the two crises, Indian government remained involved in aggressive rhetoric but

managed to deescalate the crises.
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Control of Nuclear Operations

EstablishingNuclear Commanduthority (NCA)

From 1974 till 1997 Indian nuclear decisioraking process was highly
centralized and personalized. In India, the President is the commaruteef of armed
forces however in reality the Prime Minister along with his cabinet reignsnaemal
security policy. Prime ministers from Indira Gandhi till Inder Gujral have continued to
maintain their overwhelming influence over nuclear matters. However a few changes
were made during second tenure of Indira Gandhi but overall nuclear deuigkimg
was never institutionalized. After she came to office in 1980, she introduced a new trend
in decisionmaking by transferring her defence portfolio to senior politician Ramaswami
Venkataraman(Chengappa, 2000: pp. 2887) This was an important gigowards the
gradual institutionalization of defence decisimaking. In 1982 the then army chief Gen
Krishna Rao for the first time in Indian history pushed for nuclear option (nuclear
testing). (Chengappa, 2000: pp. 2887) 'HVSLWH 5DRYV $uQsequenD&® LYH DQG
DUP\ FKLHI *HQ 6XQGHUMLYYV VXJIJHVWLRQ WR GHYHORS 1|
1989, politicians and scientists kept military at margins in nuclear matters. It was under
*XMUDOYfYVY OHDGHUVKLS WKDW &DELQHMIish&lMPLRYY 8¢ HH RQ 6H

an effort towards institutionalization.

The CCS, headed by the Prime Minister, is the apex body that deals with the
matters concerning national security. Apart from the chairman (the PM), other members
of the CCS include the Defenceirter, Minister for External Affairs, the Finance
Minister, and the Home MinistefKanwal, 2000 Other officials such as the members of
the Council of Ministers, the Chiefs of Staff of Armed Forces, and the secretaries of the
related/concerned ministsemay be invited to attend the CCS meetings according to
agenda.(Kanwal, 2000 This arrangement depicts political supremacy over national
VHFXULW\ SROLF\ PDNLQJ ZKHUH WKH &KLHIV RI 6WDIITV S

national security decisions glol be made in the absence of professional military input.
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There is another decisianaking body, the National Security Council (NSC) that
was set up in 1998 by BJP government. Earlier V P Singh established the NSC in August
1990 but it remained inactivend the concept was revived by Vajpayee administration.
The NSC is headed by the PM with National Security Advisor (NSA) and deputy
Chairman of the Planning Commission as additional members while rest of the
membership is same as that of the CCS. To abs&sNSC, the Strategic Policy Group
(SPG), the National Security Advisory Board (NSAB) and the Joint Intelligence
Committee (JIC) = the secretariat, were establishddhe Gazette of India, 1999,
Extraordinary, no. 6The CCS met a number of times durihg Kargil conflict in May
August 1999 along with the NSC meetings but the CCS started to relieve itself from the
duties of providing political guidance for warfarganwal, 2000 This led to gradual
prominence of the NSC in dealing with national securibgfence decisicmaking

became more institutionalized by this time.

The 1998 nuclear tests put a daunting demand on India to establish a formal
QXFOHDU & 7KH 1DWLRQDO 6HFXULW\ $GYLVRU\ %RDUG
Office that consisted of 27 embers including negovernment officials, and experts to
advise the NSC about the nuclear matt€fee Gazette of India: Extraordinary, 1999
7KH %YRDUG SUHSDUHG GUDIW UHSRUW HQWLWOHG DV 3'UD
Board on Indian NuclekatRFWULQH"™ WKDW ZDV DQQRXQFHG E\ WKH V
Advisor Brajesh Mishra on 17 August 1999. This report was an unofficial and informal
H[SUHVVLRQ RI ,QGLDQ QXFOHDU GRFWULQH WKH pGUDIW!
nature of the NSAB &d been significantly stressed so that the report should not be
considered as Indian nuclear doctrif@haudhury, 2009: p. 406)he purpose therefore
ZDV WR LQLWLDWH D GHEDWH UHJDUGLQJ WKH FRXQWU\TV
and employmentHowever, the salient features of the report had been widely quoted and
provided a broad understanding about the development, deployment and employment of
Indian nuclear forces. Notwithstanding the draft nature of the report on Indian nuclear

1 The NSAB was headed by the late Sri K. Subrahmanyam and included eminent experts such as J.N.
Dixit, M.K. Narayanan, M. Dubey, M. Zuberi, R. Narsimha, Jasjit Singh, Sanjaya Baru, Brahma Chellaney,
Bharat Karnad, Gen. S.F. Rodrigues, Admiral V.S. ShekhairaGhief Marshal S.K. Mehra, B.G.

Verghese, Dr. Raja Ramanna, Dr. U.R. Rao and Sri Brijesh Mishra. The detailed charter of the NSC and its
structures including NSAB arevgin in the Gazette Notification
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doctrine, twobroad consenstdsased guidelines emerged that remained constant in
subsequent phases. These include-firabuse policy along with punitive retaliation and

credible minimum deterrence.

Subsequently, the CCS published a statement on 4 January 200®tttwetiyn
HOQXQFLDWHG WKH EURDG FRQWRXUV RI ,QGLDYV QXFOHLI
establishment of the Nuclear Command Authority (NCA). It took more than four years
for India to develop a formal arrangement of the NCA to operationalize its nuclear
arsenal after nuclear detonations in May 1998. ThefJanuary statement dropped the
idea of punitive retaliation instead adopted massive retaliation against any WMD attack
on Indian territory and forces anywhere in the world along with no first(iite. CCS
Reviews, 2003 Consequently, nuclear command and control would be based on these

broad inherently contradictory contours.

The NCA is comprised of the Political and Executive Coundilhie CCS
Reviews, 2003)he Political Council, headed by the PerMinister, is empowered to
authorize a nuclear launch. Below the Political Council is the Executive Council, chaired
by the National Security Advisor, which is mandated to provide inputs to assist the NCA
in its decisioamaking, and to execute the direets issued to it by the Political Council.
In the statement, the CCS approved the creation of the post of Comnra@ieef of
6WUDWHJILF )RUFHV &RPPDQG 6)& 3*WR PDQDJH DQG DGPL
DOVR DSSURYHG 3WKH D Udh@am dttBrkh@avtl Yor rtdliator® MidiearQ D W H
VWULNHYV LQ D QTbe BCFHReWeXD ZDQINV LHYV

Although the membership of the two councils had not been revealed but it is
believed that the members of the Political Council would be same as that o€Cte C
(Ministers of Home, Defence and External Affairs) with an addition of the NSA. The
Executive Council is believed to include the NSA, the Principal Scientific Advisor
(PSA), the Cabinet Secretary, the Foreign Secretary, the three Service Chiefs, she head
of the scientific organization& DAE and DRDO, the heads of Research & Analyses
Wing (RAW), Intelligence Bureau (IB), Joint Intelligence Committee (JIC), and the

127



commander of Strategic Forces Command (SKEK)ithara, 2012: p. 101Jo securely

authorize FRPPDQG WKH $XWKRULW\ 3KDV DFFHVV WR UDGLDW
communications systems where, too, redundancies have been put in place-ap back

I D FL O (MaktdfSpeech by Shyam Saran, 2DThe NCA works on the twmnan rule

DQG LQ RUGHU WR GHDO ZLWK WKH VLWXDWLRQ DV D UHYV
alternate Command Authority is established that would perform nuclear command

responsibilities(Text of Speech by Shyam Saran,13)

Among the councils and offices associated with the NCA, the office of SFC has
been much debated and criticized in terms of its professionalism and functioning. After
its creation on the"of January 2003, its first commander Air Marshal Ajit Bhavnan
H[SODLQHG LWV UROH 3WKH 6)& PDQDJHG DQG DGPLQLVW
command and control over nuclear assets and assuming responsibility for all related
WDVNV |IRU ZKLFK QR RWKHU VSHFBhawam, 280B:F).  KDG EHHQ
5HIDUGLQJ RSHUDWLRQDOL]DWLRQ RI WKH FRPPDQG KH
LQIUDVWUXFWXUH EXLOGLQJ WDVN KDV DOUHDG\ EHHQ FRI
control and communication systems have been firmly established and the command has
attaned a high state of operationalization to attain the objectives stated in the nuclear
G R FW (Bh&yhani, 2005: p. MHowever after becoming commander of the SFC,
Bhavnani revealed in an interview to defence magakgoree that the Indian air force
had been authorized: to control, to select targets and to deliver nuclear weapons.
(Bhavnani, 2005: pp.-8) This highlights the lack of integration of other armed services

+army and navy, into the operationalization of nuclear policy.

There has beenamudBLVFXVVHG DQG FULWLFLVHG pWXUI ZDUY
IRUFHY RYHU WKH FRQWURO RI QXFOHDU DVVHWV EXGJH
control over its core competences. Creation of the SFC was deemed as a step towards
developing an integratedi{service approach and attitude; however, it is still struggling
SWR JHW WKH SRVVHVVLRQ RI ZHDSRQ GHOLYHU\ V\VWHP
permanent headquarter, showing a lackadaisical attitude on the part of the government in
strengthening the inktW X WL R Q RPaw, R6G0861).&88)

128



The SFC is headed by commandechief who is selected from one of the three
armed forces on a rotation basis. The SFC,-setwvice command, serves dual functions.
(Kampani, 2013: pp. 10Z09) It is part of thelntegrated Defence Headquarters within
the Ministry of Defence as well as it works under the Chiefs of Staff Committee whose
chairman, being the most senior among the services chiefs, ensures the rotation of
strategic forces command among the three sesvidee SFC is responsible for providing
dual services as it reports to both the Executive Council and the Chairman of Chiefs of
Staff, which could be confusing during crisis. The strategic forces commander reporting
to the Executive Council would be seenumsatisfactory from providing a unified input
viewpoint, similarly commander reporting to the Chairman of the Chiefs of Staff
Committee would also be considered as unsatisfactory from a civilian control

perspective(Rana, 201%

Furthermore, there iso fixed tenure for the commander of SFC that affects
continuity in carrying out the operationalisation of nuclear policy. The office of SFC has
remained neglected and lacking in professional acumen. Four Comman@drief in
six years depicts the lacK oonsideration and seriousness the NCA attached to the post
of SFC. One of these four commanders, after serving the SFC, moved to a senior position
in his service(Rana, 2011 This implies a lack of commitment to the post, with senior
military officers ®emingly more concerned about their promotions and associated
benefits, with the SFC office never having been an attractive career choice for a senior

military officer.

Many Indian scholars and official committees (notably the Arun Singh Committee
on Defance Expenditure 1990 and the Naresh Chandra Committee on National Security)
had proposed that there should be single unified command under whasrvide
command of the SFC should worfStanding Committee on Defence, Second Report,
1994: p. 13)A comma recommendation made by scholars and committees is to appoint
the Chief of Defence Staff (CDS), like in the United Kingdom, who can provide single

point advice to the government on strategic matters. For instance, Arun Singh Committee
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in 1990 recommendetb create the post of Chief of Defence Staff (CX) five-star

post, who can exercise command over all the three services, and to appoint a Vice Chief
of Defence Staff (VCDS)ta fourstar post, to assist the CDS by coordinating the
functions of trisenice joint planning staff headquarte{&anwal, 2000; Pubby, 2015
Creation of the CDS office should not hamper the direct access of the three Chiefs of
Staff to the PM and the MoD. This appointment, seen as a unified service view on
sensitive matters, hadseen facing strict opposition from Indian Air Force and Navy
fearing that the army could overtake the post of CDS, and air force and navy would
perform supporting functiongUnnithan, 2011)Many scholars identified the need to
have a single point militgradvice for the cabinet in nuclear decisioaking and either

Chief of Defence Staff (CDS) or the Chairman Joint Chiefs of Staff (CJCS) can provide
such a single point advice to the political leadersi#mand, 2001; Kanwal, 2000;
Kapur, 2012)

Military reforms, however long overdue, gained critical significance after India
became a NWS. Before then the three service headquarters were not integrated in the
MoD, which makes the correspondence and interaction between the three service
headquarters and difient ministries very difficult and tedious because the service
headquarters could not interact with different ministries and government departments
directly and any interaction generally had to be routed through the @Dwal, 2000)

Several recommendatis and statements were made to rectify this problem with little
success. In January 1999, the then Defence Minister George Fernandes stated that he
would merge the service headquarters with the MoD but this initiative was not
completed(Revi, 2014: p. 18)

7KH FRQIXVLRQ UHJDUGLQJ WKH 6)&YfV UHSRUWLQJ
Chairman JSC seems an impediment for the efficient and robust deuviglong
regarding the nuclear launch which is highly time sensitive. In a breaking crisis, the
situation ca change rapidly and it is important for maintaining credible deterrence and
the option of rapid retaliation that the decisimaking process should function quickly

and effectively. Nonetheless, roles of the NSA and the ComimaGtiief SFC are
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importantin the NCA because the NSA is responsible for providing the necessary inputs
required for decision making to the political council and for the execution of the political
FRXQFLO {(BidRdy &083)With the SFC having the responsibility to execute the
NCA orders(Reddy, 2016)

For the execution of nuclear launches, four agencies are involved including the
Political Council, the SFC, the DAE and the DRDO. The Political Council of the NCA,
headed by the PM, has the sole authority to authorize a ndaleah. The SFC is
responsible to execute an authorized nuclear launch as it manages and administers the
strategic forces. Therefore, on receiving an authorization from the Prime Minister Office,
the SFC, in close collaboration with the scienttBchnichexperts from the DAE and the
DRDO, makes the arsenal ready for laungoithara, 2012)The bombs and warheads
are under the custody of DAE/DRDO and the command and control channels also

operate through these organizatiqifithara, 2012: p. 10)

After receiving orders, the SFC would get control of the nuclear weapons system
along with the target lis{Tellis, 2001: p. 542)n this regard, mating of warheads with
the delivery systems held by the armed services would be done by the SFC after working
through the Chairman of the Joint Chiefs of Staff Committee (CJSOC). Within this chain
of command, there exists a weak link that is the post of CISOC, which is held by the
VHQLRU PRVW RI WKH WKUHH VHUYLFHVY FKSWmMi,DQG LV RI
2014)This represents a potential instability within the chain of command. However, the
6)& LV 3XQGHU WKH 302V FKDLQ Rl FRPPDQG DQG >LV@ QR
chain of commandtthat is, an order to release nuclear weapons from athedervice
FKLHIV RU HYHQ WKH &KDLUPDQ RI WKH &KLHIV RI 6WDII &F
(Narang, 2014: p. 107)

This procedure complements the centralized nuclear C2 over Indian nuclear
forces however, at the same time, it presents two signifedaallenges: one, it increases
WKH ULVN RI D GHOD\HG UHVSRQVH LQ FDVH RI 3ULPH O0OLC

increases the likelihood of inefficient nuclear response due to frequent changes made
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with regards to the CJSOC post. The Prime MiriseV 21ILFH WKH 1DWLRQDO
Advisor, the Minister of Defence, the External Affairs Minister, and the three services
headquarters are located in close proximity at South Block, Sena Bhavan and Vayu
Bhavan in New Delhi. This vulnerability of the higbramand to an enemy first strike

requires that an alternative airborne national military command centres or posts should be
established to deal with the threat ofaitative strike(Pandit, 2014)

In February 2004, it was reported that nuclear bunkenre being developed in
Delhi, Kashmir, Punjab and Rajasthan for the Prime Minister, President of India, top
army commanders and other selective offici§fsbdi, 2004) The number of nuclear
bunkers was not disclosed but each would provide safety to aolerihip of nuclear
command and control against nuclear, chemical and biological attack and consist of 30
sleeping bunks, its own electric and water supplies, waste disposal, decontamination and
fire-fighting systems(Abdi, 2004)Besides this, it was reoonended that there should be
a mirror NCP to ensure the survivability of the higher comméabrahmanyam, 1999:
pp. 247270; Pahwa, 1999: pp. 2634) Moreover, the command and control along with
communication networks were qualitatively upgraded sifme 2003 statement and
exercises were conducted simulating the Political Council in an underground National
Command Post (NCP¥.

Standard Operating Procedwsdor Separation and Dispersion

Indian nuclear force posture, according to Ashley T¢HR01: pp. 36674), can
be described as forge-being that consists of dispersed, unassembled nuclear weapons
under the custody of strict civilian control, and dedicated delivery systems stored and
maintained separately from their operational areas.di$tabution of these components
is as such: fissile cores are under the control of the DAE; the DRDO controls the
triggering devices and weapon assembly along with the task of mating the warheads with

delivery system; and the delivery systems are in tistody of the armed forces. These

121n effect, the Congreded United Progressive Alliance (UPA) government has apparently moved
UDSLGO\ DQG HIIHFWLYHO\ LQ ERRVWLQJ ,QGLDTV QXFOHDU FRPPDQG D
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components will be brought together and mated when the need arises to form a usable
deterrent force(Tellis, 2001: pp. 3664) Through this distributed responsibility among

different stakeholders/organizations, a negatiwatrol is maintained over the nuclear

IRUFH PRUHRYHU RUGHUY DUH FRPPXQLFDWHG WR WKI
FRPPDQG HKKodHaf@ V2Z012: p. 104This distribution is termed as super PALs.

This process entails interdependence among the stakeholders where political leaders

have to make launch decision and release authority, scientific organizations are
responsible for the mating of nuclear warheads with their delivery system under military

custody, and strategic forces are the end ublensever, this interdependence is complex

and requires the higlevel integration of the three stakeholders.

Warheads without nuclear cores are easier to move and store, and pose less
security challenges however the risk of accident(s) is always theerpas, a complete
warhead assembly raises broader C2 challenges. The above mentioned pattern of custody
and separation of warhead assembly under the control of different organizations may not
be motivating enough for India to develop and employ PALs tlonuclear weapons.
(Narang, 2013)Furthermore, the boosted fission and fusion weapons require nuclear
materials to be permanently equipped within their high explos{iegang, 2013)his
might be the reason for reported culmination of DAE and DRDO shé@ibraham,

1992: pp. 231252)

Dispersion of nuclear components under different custody arrangements is likely
to put readiness level of Indian nuclear force under doubt; however, such dispersion
contributes to stability when weapon components @&l OLYHU\ VA\VWHPV 3DUH QRW
LQ DQ\ zD\ WKDW HQDEOHV WKH SURRTRM, ERD B IHW RI QXFC
India stores its nuclear warheads and delivery systeanrsrafts and missiles, at separate
locations to avoid any accidents amrditadvertent launch. This also reduces the risk of
miscalculation following an enemy attack. For an assured capability, India should have a
mechanism to shift its peacetime deployment to fully employable forces in short period.

The time to bring the dispged nuclear components together to form a nuclear deterrent
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force is generally reported as few hours which provides ample time to Indian leadership
WR FRQILUP DERXW KRari RQOBvVp.l&3) VW VWULNH

Developmenof PALs

With regards to Indian &frts to prevent unauthorized nuclear launch and
accidental detonation, Ashley Tellis described the dispersed and disassembled nuclear
FRPSRQHQWYV DV 3VXSHU SHUPLVVLYH DFWLRQ OLQN 3%/
Narang(2013: p. 150)New Delhi requiresophisticated PALSs to secure its nuclear force
from unauthorized or accidental launch. In his study, Vipin Nafa@§3: p. 151jjuoted
interviews of retired Indian military officers in which the officers clarified that even in a
conventional conflict wh China or Pakistan, the fixed nuclear targets and/or missile
launchers, either on the base or in the field, would be considered as legitimate targets for
which they would not require a prior political approval. For the Indian military,
degradation of enedV QXFOHDU V\VWHPV ZRXOG EH DQ REMHFWL"
want to achieve at the outset of conventional conflict as they would not require political
approval for such manoeuvreNarang, 2013: p. 151The fact that Indian political
leaders may ndie able to sustain international pressure, following the outbreak of crisis,
therefore would result in the military to being able to engage strategic targets. However,
the Indian military anxiety could suggest that there is a tendency in the military for
increased readiness overcoming any risk resulting from any disruption in communication

channels or lack of early warning that is likely to deprive them from taking the initiative.
Growth Stage (20042013)
Influence of Geestrategic Environment

During its growth stage India faced threatening and challenging environment.
This stage started with a commitment towards promoting peace and stability in the region

as a series of joint statements were issued by India and Pakistan during 2004 and 2005.

An number 6 important agreements were signed including: an agreement on the pre
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notification of ballistic missile flight tests signed in 2005 (extended in 2012) and
Agreement on Reducing the Risk from Accidents Relating to Nuclear Weapons signed in
2007 (extended in2012). Besides these agreements, India faced another crisis in
November 2008 when terrorists (belonging to LeT) attacked Mumbai. New Delhi
directed its response towards Pakistan holding Islamabad responsible for these attacks.
(Sengupta, 2008)he terrorist organization LeT was banned after the announcement by
former President Musharraf in 2002; however, the terrorists attacks in the region
indicated the fluid yet daunting dimension of rsiate actors capable of troubling

nuclear state actomsto a crisis that could escalate to the brink of nuclear exchange.

Subsequently Prime Minister Manmohan Singlcommunicated an implied
ZDUQLQJ WR 3DNLVWDQ LQ KLV QDWLRQDO DGGUHVV VWD
neighbours that the use okihterritory for launching attacks on us will not be tolerated,
DQG WKDW WKHUH ZRXOG EH D FRVW LI VSeatizEeRH PHDV XL
RI 30 ODQPRKDQ 6LQJKYV DG G Dirkst dlldggtiohs adaihgt Wakistan
were made by théhen External Affairs Minister, Pranab Mukherjee, as he stated that
without any douts Mumbai PDVVDFUH 3ZDV FDUULHG RXW E\ HOHPHC
(CNN, 2008)Moreover, Indian planners considered the option of carrying out surgical
strikes against Pakeh. According to a journalistic account, the Indian Cabinet
Committee on Security (CSS) contemplatieel option of retaliation against Pakistan but
UHPDLQHG XQFHUWDLQ DERXW 3DNLVWDQYV UHVSRQVH 71
against military actionagainst Pakistan(Singh, 2016) However, Indian aircrafts
reportedly flew over IndiasPakistan international border on 14 December 2008,
signaling the intention of launching surgical strikes against targets inside Pakistan.
(Nayak & Krepon, 2012: p. 45)Vith increased surveillance over Pakistani air space,
Islamabad averted the threat of surgical operatigNayak & Krepon, 2012: p. 45)
JRUPHU 3DNLVWDQTV $LU ODUVKDO 5DR VDLG WKDW $LU )R
from two to six minutes from thd U R X (@l&& Times of India, 2010)

The crisis did not involve military mobilization but relations between India and

Pakistan remained tense until February 2010 when the Composite Dialogue process
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started again. The issue of terrorism emerged as a eetdlozk to dialogue between the

two sides. With issues over shared water resources also rising to th@hurita, 2011)

Both these issues have the potential to bring both NWS to a brink of war and are
becoming critical in South Asian strategic calculadere nuclear dimension is

inextricably linked to the conventional balance.

Another important development practised during the growth stage was Indian
Cold Start and Préctive Operations that were conceived during the inception stage.
Due to the disadvdage of mobilizing strike corps based in central India in short time,
the Indian Army started practicing Cold Start, sometimes referred asagtpre strategy
by mid-2000s. The strategy is aimed to mobilize Indian offensive capabilities divided
into smdler thrusts in the form of Integrated Battle Groups (IBGs) to quickly seize and
hold territory in Pakistan as a barga{hadwig Ill, 2007#08: pp. 158190) The Indian
army has not adopted this strategy yet, but several exercises have been conducted since
2004 to practice rapid deployment of integrated theatre battle gridusaisvig 111, 2007
08: pp. 158190) These military exercises demonstrates the increased focused of Indian
military on quick and flexible force deployment to conduct limited war withecalating
to a nuclear level. In response to Indian-pobtive strategy, Pakistan developed short
UDQJH EDOOLVWLF PLVVLOH 1DVU W LV D TXLFN UHVSRQ\
capabilities and is capable of damaging mechanized forces incladimgured brigades
and divisions (part of Cold Start strategyKazi, 2011) These developments have

lowered nuclear threshold in South Asia and apparently raised challenges for nuclear C2.

Nuclear Force Development

During this stage, India introducedne different missile systems capable of
carrying nuclear weapons however some are still at testing stage and some are deployed
including shorrange nuclear capable tactical missile (Prahaar) and cruise missiles
(BrahMos, Nirbhay)(Data taken from Dalto& Krepon, 2015: pp. -B) Prahaar, single

stage with solid fuel, was projected as tactical missile capable of carrying nuclear
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payload,(The Hindu Business Line, 2018hd will be deployed for battlefield support to

the Indian Army. It is widely believedsa response to Pakistani Nasr.

Indian nuclear force currently consists of shaat mediumrange aircrafts and
missiles to carry out retaliatory strike after absorbing first strike. India, as of 2013, has
three types of nuclear capable aircrafts thia operational including Mirage 2000H,
Jaguar 1S/IB and Mi@7 Flogger Fleet, four types of ballistic missiles that are thought to
be operational including sharange missiles (Prithn2 and Agnil), the mediumrange
missiles (Agni2), and the intermedi@a range (Agn). Agni4 and -5 are under
development stage. The seased nuclear force consisting of nuclpawered submarine
Arihant and submarine launched ballistic missiles (SLBMs)3KK-4 and Dhanush are
under development. Among shoange misdes, according to the DRDO scientists
Prithvie- LV GLIILFXOW WR LQWHUFHSW GXH WR ([Oh¢V PDQRH.
Hindu Business Line, 2016)

Among Indian missiles, Agni series comprising Agnil, and Ill, according to
the Indian Ministry 6 Defence, is operational; however, according to Robert Norris and
Hans Kristenserf2012: pp. 96101), the Agni series suffers from certain technical and
reliability issues. In 2012, the DRDO claimed of researching the MIRV technology for
Agni-V missiles whereas there are doubts about such possibility due to high cost required
for the project and the likelihood of escalatory arms race with Pakistan and China.
(Norris & Kristensen, 2012: pp. 9801) Moreover, Agni is likely to be the mainstay
missile of Indan deterrent in future due to its fuel type and range variance. Prithvi series
is relatively old and less efficient as Vice Admiral Shankar, former Indian Strategic Force
&RPPDQGHU FRPPHQWHG 3WKH >3ULWKYL@ UDQJH PDNHYV
IXHO $JQL IDPLO\ (gQot&ll iKHNaEahh\2blQ: p ®P®oreover, the DRDO is
developing canisterized version of Agni that could provide flexibility in launching a
missile at enemy and increase readiness |é&ebor, 2013)Being solid fuelled, allistic
missiles can be encapsulated that would increase the longevity of missile(Avom®,

2013) The development of range variants for Agni missile would make the series as an
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effective deterrent against targets in China that can be engagedmidslke deployed in

central India voiding the need of forward deployment.

The retaliatory role devised in Indian doctrine indicates towards the ability of its

QXFOHDU IRUFH WR DEVRUE HQHP\TV VWULNH ILUVW DQG

inflict unacceptable damage. A developedisased deterrent force will form an effective
deterrence against China. However, at present théassal deterrent is at formative
stage of development. Furthermore, an alert deployment is not required if no first use
commitment is maintained. The Indian NFU commitment may restrict its NCA in
deciding for the nuclear first launch in the presence of an intelligence warning of an
imminent nuclear strike against its territory and/or forces. India, due to its inability to
GLVWLQJXLVK DQ LQFRPLQJ ZDUKHDG DV QXF&trDU RU
KLW’ ~ S RMMeNAid Narang, 2013: p. 149)

Nuclear Weapons Norms

The limited number of nuclear tests conducting by India in 1974 and 1998
provide seemingly insuffient data and related confidence over their design reliability
compared to the magnitude of nuclear testing carried out by other developed NWS.
Moreover, the reliability of Indian thermonuclear weapon design was again questioned in
2009 when K. Santhanarkey scientist project leader of Pokhtkmuclear tests, in
August declared that the thermonuclear device tested in 1998 fizzled and also raised his
doubts about the reliability of results collected from the 1974 test that was used as basic
parameter fothe 1998 testqParashar, 2009)oubts about reliability of its device are
significant to note because this is likely to adversely affect the confidence of Indian

nuclear planners in the effectiveness of the Indian nuclear force. To mitigate the doubts

FRQ

emHUJHG IURP 6DQWKDQDPYfV UHYHODWLRQ $QLO .DNRGN

$WRPLF (QHUJ\ &RPPLVVLRQ DVVHUWHG WKDW 3WKH

achieved in toto [overall] their scientific objectives and the capability to build fission and

WKHUPRQXFOHDU ZHDSRQV (Gaikad, 200D GV XS WR NW ~
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During the years from 1998 till 2013, India experienced terror attacks on its major
cities £New Delhi (2001) and Mumbai (2008). Besides, the internal violence as a result
of the activitiesof secessionist and radical extremist groups also pre{isiikherjee &
Malone, 2011: p. 99These conditions pose challenge for nuclear planners for the safe
and secure nuclear operations. However India is following general security norms, details
of which are not made public, and has installed personnel reliability programme for
oversight or observance of personr{Ebr details see Mishra & Jacob, 2015: pp-52¢
Moreover, during this time period India continued its efforts towards gradual positioning
its nuclear programme (both civil and strategic) within the international nuclear order.
With the initiation of nuclear dialogue in 2005, New Delhi and Washington agreed to a
nuclear deal that was later signed in October 2008 leading to the NSG spéogaltwva
India in 2008.(Baru, 2015)The IndeUS nuclear deal is important to discuss here
because according to deal the US agreed to supply fuel for civilian reactors and India has
kept eight nuclear reactors for military purposes outside IAEA safeguitidsprovides
New Delhi an opportunity to use its domestic uranium resources to be diverted for

building nuclear weapons.

Role of Leadership

'XULQJ JURZWK VWDJH ODQPRKDQ 6LQJKYV JRYHUQPH
projecting India as a responsible NW& the international level. Manmohan was
successful in concluding a nuclear deal with the US and the NSG waiver. During
ODQPRKDQYfV WHQXUH WKH ,QGLDQ HFRQRP\ JUHZ DW SH
New Delhi to increase defence spendifiBehera, 208: pp. 136146) The Chinese
modernization and nuclearisation of South Asia have raised significant challenges for
Indian defence planning and expenditure. It is thought that percentage of defence
spending in the GDP has never been raised to the level \itheoelld be seen as
destabilising as it never crossed 3 percent during the years from 1998 till 2013.
(Mohanty, 2005)
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Control of Nuclear Operations

During growth stage, two offices were established to support the NCA working include

Strategy Programmé&taff (SPF) and Strategic Armament Safety Authority (SASA).

6K\DP 6DUDQYV VWDWHPHQW RQ ,QGLDTV QXFOHDU GF
these offices. The SPF is established within the National Security Council Secretariat and

LV UHYVSRQtd Eeliability Rhd Guality of our weapons and delivery systems,

collating intelligence on other nuclear weapon states particularly those in the category of
potential adversaries and work on a perspective plan for India's nuclear deterrent in
accordance W K D WHQ \(HeRtlbfFpdeh By Shyam Saran, 2D1iBthis way, it

helps the NCA with its general staff work and has military, political and technical

members including the three services, Minister for External Affairs, and experts from

science and technology sector. On the other hand, the SASA is ¥stabliG SWR UHYLHZ DQ
to update storage and transfer procedures for nuclear armaments, including the submarine
EDVHG FRP@axtQHSpakch by Shyam Saran, 2DMorking under the direct

authority of the NCA, the SASA keeps the record of safety andigeolistrategic assets

(nuclear weapons and delivery systems) located across India. Access to armaments and

delivery systems is based on twn rule(Saran, 2013)

Summary

Indian nuclear C2 from 1974 till 2013 was a progressive development in its
delivery systems from aircrafts to a variety of ldvased missiles to nuclear submarines,
with the Arihant class expected to be inducted in 2016. This processes was strongly
shapedby threat perceptions vévis China and multiple crises with Pakistan, which
presented a challenging environment for Indian nuclear planners. Internally Indian
nuclear decision making has been largely performed without the direct input of the
military, which may hamper nuclear C2 stability in the future. The limited engagement of
armed forces in nuclear policy makes the operationalization of nuclear forces
FRPSOLFDWHG &RQFHUQV KDYH DOVR VXUIDFHG DERXW WK

given thelimited nuclear weapons testing that has been performed. These two issues if
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addressed, could bring further stability within Indian nuclear C2 and move it into a state

of maturity.
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Chapter Five: 3SDNLVWDQYV 1XFOHDU &RPPDQG DQG &RQW

Introduction

7KLYV FKDSWHU H[SORUHV WKH GHYHORSPHQW RI 3DNL
2013, which is categorized into three stages. The Inception stage spanned from 1998 till
2004 during which Islamabad conducted nuclear tests and developed theaNatio
Command Authority (NCA). Nuclear force development occurred during this stage
although there was limited diversification. During this period the international nuclear
black market lead by the Pakistani nuclear weapons scientist A. Q. Khan was uncovered
The growth stage (2002013 and onwards) saw the development of diverse delivery
systems including shoerange ballistic missiles and cruise missiles, and digsekred

submarines along with the production of new nuclear weapons.

Inception Stage (1998004)

Influence of Geestrategic Environment

The geestrategic environment of Pakistan has remained uncertain since its
creation in 1947, since which it has fought three major wars (1948, 1965 and 1971) and
endured several crises with India. Islamabad embarked upon its nuclear weapons
programme foll LQJ WKH FRQIOLFW DQG ,QGLDYV QXFOHDU Z
1974 India has maintained a policy of nuclear ambiguity, neither confirming nor denying
the nuclear weapons development however the nuclear weapon programme along with
delivery systemsFRQWLQXHG WR GHYHORS 1HZ '"HOKLYV HIIRUWYV
LQWHUQDWLRQDO SUHVWLJH WKURXJK QXFOHDU ZHDSRQ
security. For Pakistan, the development of nuclear weapons by itsiatindia has

remained a conaht source of tension in already strained relations between the two states.

The Indian nuclear tests on thé™and 138 of May 1998 presented immediately a

threatening strategic environment for Pakistan that motivated all stakeholders to consider
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a widerange of response options. The Defence Cabinet Committee (BD€)ecision
PDNLQJ ERG\ WKDW GHOLEHUDWHG DQG GHFLGHG WKH
Indian nuclear tests, convened a meeting dhdfSMay 1998 that was attended by the
ministess for foreign affairs, defence, finance and economic affairs, foreign secretary and
three services chiefs. Representatives of the scientific commtbityA Q Khan from

Khan Research Laboratories (KRL) and Dr Samar Mubarakmand from Pakistan Atomic
EnergyCommission (PAEC), informed the meeting about the technical assessment of the
Indian tests and possible Pakistani tegigam, 2000)During the meeting, only the then
Finance Minister, Sartaj Aziz, opposed the nuclear test option due to the stringent
ecoromic conditions of the country. Importantly, the Chairman Joint Chief of Staff
Committee (CJSC) and Interior Minister were not present in the DCC meeting. This
meeting did not result in a firm decision to test. Another DCC meeting was held in next
days inwhich scientists from the KRL and the PAEC were not present at which the
decision to test was takefAzam, 2000)The political and military leadership collectively
decided to test and the DCC was the only platform to decide about nuclear matters at that

time.

As a result, on 28 and the 30th May 1998, Pakistan tB#d a total of six

nuclear devices, achieving a declared nuclear capability. After the tests, the then Prime

SC

Minister Nawaz Sharif(1998) LQ D SUHVV FRQIHUHQFH DUWLFXODWH

security, and peace and stability of the entire region was thus gravely threatened, as a

selfrespecting nation we had no choice left to us. Our hand was forced by the present

,QGLDQ OHDGHUVKLSYV UHFNOHVV DFWLRQ®W s BWHU GXH C
RSWLRQV ZH WRRN WKH GHFLVLRQ WR UHVWRUH WKH VWU

the nuclear option has been taken in the interest of nationalGsklfl H Ackonym,
1998 The statement clearly defined the contours of external envinonthat directly

threatened the security of Pakistan leaving it with no choice but to test. Sharif also said in

KLY SUHVV FRQIHUHQFH WKDW WKH 3DNLVWDQL QXFOHDU Z

QXFOHDU RU FRGOYMQRILR® bKOD1923)TNs indichts thit Pakistan

had lowered nuclear threshold in region right from the beginning of inception stage.
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The external environment after 1998 nuclear tests remained challenging for both
India and Pakistan; Kashmita disputed Muslimmajority territory on which both India
DQG 3DNLVWDQ FODLP WKHLU VRYHUHLJQW\ ZDV GHFODU
tests by Clinton administration. During the inception stage, after conducting nuclear tests
in May 1998, Pakistan faced two major criseish India (the 1999 Kargil Crisis and
200102 Military Standoff) and witnessed the signing of important agreeméahore
Declaration of 1999, that provided a baseline for nuclear confidence building measures
(NCBMs) signed during growth stage. Notaltlye region has encountered some of the
worst terrorist incidents, which coupled with the outbreak of Global War on Terror
(GWOT), brought further internal instability, especially in Pakistan. It also demonstrated
the potential of norstate actors to bringvo nucleararmed states to the brink of major

catastrophe.

8QGHU VXFK DQ XQFHUWDLQ HQYLURQPHQW 3DNLVW
ambiguous. Some broad contours of its doctrine can be drawn from the statements,
writings and interviews of Pakistanuclear planners. From 1998 till 2004, the guiding
SULQFLSOHV RI 3IDNLVWDQTV QXFOHDU SROLFUseZIHUH PLQLP
UHVSRQVH WR ,QGLDYTV GUDIW QXBiO\ddddl 1808, R DCQH '1' R
also recognized minimum nucleh GHWHUUHQFH DV 3LQGLVSHQVLEOH" D(
SDNLVWDQTV Q™E Qdwb, 19BN Ddrdek to further elaborate the concept of
minimum deterrence, Pakistani officials former Foreign Ministers Agha Shahi and
Abdul Sattar, and Zulfigar IAKhan, responded to Indian DND of 1999 by asserting that
WKH 30LQLPXP GHWHUUHQFH KDV EHHQ DQG VKRXOG FRQW
SDNLVWDQYV QXFOHDU SXUVXLW 21 FRXUVH WKH PLQLPXP
In the absence of an ageeHQW RQ PXWXDO UHVWUDLQWY WKH VL]H R
deployment pattern have to be adjusted to ward off dangers eéngpton and
LOQWHUFHSWLRQ 2QO\ WKHQ FDQSGaHIW et alUT9gPFH UHPDLQ HII

B The Defence Committee of Pakistan government, reactingdG LDV GUDIW QXFOHDU GRFWUL
August 1999, resolved th@®& HVSLWH SURYRFODWEREGD U3IDRQVMDZRPOG EH 3VROHO\" (
E\ WKH UHTXLUHPHQW YV FRX PWEHWRHRXUIHADWN TRD3PDLBLO LW\ -~

145



Apart from indicating towardshe dynamic nature of minimum deterrence, this
UHVSRQVH KLIJKOLJKWHG WKH LQWHQVLW\ RI WKH WKUHDW
weapons policy and technological development. The reference tengton and
interception points towards the Pakistiears at that time about the possibility of Indian
GHYHORSPHQW RI %0' WHFKQRORJ\ ,Q IXUWKHU HODERUDMW
QXFOHDU SROLF\ WKH WKHQ 3DNLVWDQL )RUHLJQ OLQLVWF
quantified in static numbers. h& Indian build up will necessitate review and
reassessment in order to ensure the survivability and credibility of the deterrent. Pakistan
ZLOO KDYH WR PDLQWDLQ SUHYVH Satthr,2Q0G: pXSBWDGH LWV
advocating relative nature ofKtH ZRUG 3PLQLPXP" 3DNLVWDQ NHSW 1
regarding development of its nuclear force.

Besides minimum credible deterrence, Pakistan has maintained the policy of

massive retaliation and prevention of war. Immediately after the nuclear tests28{ the

Rl 0D\ ZKHQ ,VODPDEDG ZDUQHG ,QGLD RI 3D VZLIW D
XQIRUHVHHQ FRQVHTXHQFHV’ L Q(DaH1I8)This vRINiQ ,QGLDQ
was to ward off any possibility of an Indian pFmptive strike. After two years the notion

of preventive war appeared. The then Foreign Minister Abdul 2@a0)in May while
VSHDNLQJ DW WKH 1DWLRQDO '"HIHQFEFXU&RWV B HIRI JFHONAAMELE
QXFOHDU FDSDELOLW\@ LV WR GHWHU DQG SUHYHQW zZDU ~

A significant development that occurred in during theeption stage in 2001
when the former DG SPD Gen KidwgCottaRamusino& Martellini. 2002 drew the
redlines/thresholds forWKH SRVVLEOH 3DNLVWDQTV QXFOHDU XVH I

scholars. These are:

1. 3,QGLD DWWDFNV 3DNLVWDQ DQG FRQTXHUV D ODUJH S

2. India destroys a large part either of its land or air forces (military threshold)

3. India proceeds to the economic strangling of Pakistan (economic strangling)

4. India pushes Pakistan into political destabilization or creates a large scale internal
VXEYHUVLRQ LQ 3DNLVWDQ GRPHVWLF GHVWDELOL]DW
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7KH WKHQ '* 63' DOVR GIHVWDWHGRWKDQRWIXDYH D plk
3 RO L HCditaRamusino & Martellini. 2002 On contrary, the former NCA
&KDLUSHUVRQ *HQ OXVKDUUDI VDLG LQ $SULO 3)RU XV
utterly last resort. We conduct ourselves responsibly...We woulddssnie nuclear
RSWLRQ dR Qaristaniwére in dangef disappH DULQJ |UR PInh&tldaseD S -~
QXFOHDU ZHDERAW &VHRORpEr, 2002 his statement not only indicates
WRZDUGY WKH QXFOHDU XVH DW D ODWHU VWDJH RI FRQ
ZRUOGTV PDS ZRXOG EH WKUH aisdcHdkar thréshbldbut &6 WR Z D U (
VHHPV OHVV LQ V\QF ZLWK AMEHTHIR didhdidony ol b§ duduttl G
time frame in which these two statements were made. Kidwai issudthesdat the
beginning of 20002 crisis as his interview was pudilied in January 2002 whereas
Musharraf issued the above statement towards the middle of crisis to ease tension in the

region.

Ascertaining the stage during a crisis or war where Pakistan will use its nuclear
weapons is a difficult decision. It has beaparted that Pakistan will use its nuclear
weapons as a last resort when its survival would be threatéedkwin, 2000; The
Muslim, 1998)and when Pakistan would be pushed to take such a decigiam, 2001:
p.109)7KH WHUPYV 30DVW WKVYRDWHQRNWEUDRGDTEH SXVKHG™ DU
subject to interpretation. It is difficult to define the stage within the crisis that can be the
last moment beyond which Islamabad would be compelled to use its nuclear weapons.
This difficulty in definingthH SODVW ™ KDV EHHQ UHFRJQLVHG E\ WKH IR
as well.(The News, 2000

Nuclear Force Development
'XULQJ WKH LQFHSWLRQ VWDJH 3DNLVWDQYTV QXFOHD
small and relatively simple nuclear force. The nuclear force is termed as small and simple

because of the limited available number of nuclear weapons that could be either dropped

by aircrafts or mounted on intermediatend mediunrange surfacéo-surface ballistic
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missiles. The targeting strategy during this phase remained centered around\auster
targets. However, the efforts to further increase the number of nuclear weapibro
diversify the nuclear delivery systems were underway. From 1998 till 2004, the number
of nuclear warheads consistently increased at the rate of six warheads péiry2an4,

the number of nuclear weapons reached ttargit.

Different estimées of the nuclear tests yield were produced by the international
community.(lISS, 1999 However, immediately after the tests Pakistani scientist Dr A.
4 KDQ LQ KLV LQWHUYLHZ RQ 0D\ VDLG 37KH\ ZHU]I
using uranium 23« $V WKH 3ULPH OLQLVWHU VDLG RQH ZDV D EL.
of about 3@35 kilo tonnes, which was twice as big as the one dropped on Hiroshima. The
other four were small tactical weapons of low yield. Tipped on small missiles, they can
be used irthe battlefield against concentration of troops. None of these explosions were
thermonuclear. We are doing research and can do a fusion blast, if asked. But it depends
RQ WKH FLUFXPVWDQFHV SROLWLFDO VLWXHi2WdRRQ DQG WK
1998

The statement highlights three important points: one, the design tested in 1998
was boosted fission; two, the four devices tested were tactical devices that can be used on
WKH EDWWOHILHOG WR WDUJHW HQHP\fTMchWoOW RISidd FRQFHQYV
device was underway and such a device could be developed by Pakistan at later stage.
The boosted devices tested, according to former PAEC chairman Munir Ahmed, were
SOLNH D KDOI zZzD\ VWDJH WRZDUGV D WKHUPRQXFOHDU |
WKHUPRQXFOHDU SURFHVV DQG DUH udtel \WLPAS,O\ VWURC
2001) According to another top scientist, Pakistan has developed composite core design
and does not need to develop thermonuclear weabdbs.20149 However boosted
fission devices are considered safe as Deutiiuitium (or Tritium only) mixture is
stored separately from the pit and this separation reduces significantly the risk of
accidental detonation of nuclear device. There are several safetg fmy. Weapons.

According to top scientist, there should not be much safety layers because there is always

14 Estimated from theata taken from 1SS Milary Balance and SIPRI Yearbook.
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a possibility that when launch time comes then one of safety switch happens to be not
working. (A5, 2019

According to a news story published PDNLVWDQTV OHDGHeQJ QHZVS
Nation, on 17 November 1998, reliable government sources revealed that Pakistan had
started production of plutonium to develop hydrogen, plutonium and neutron bombs.

(The Nation, 1998)Later in June 2000, Pakistan reporjedstarted Plutonium
reprocessing for Khushab reactor at New Labs, next to PINSTEd@bbs, 2000)These
statements and news reports indicate efforts towards miniaturization and thermonuclear
weapons. Miniaturization efforts became more evident yearswaitieithe launch of 60

km Nasr ballistic missile in April 2011.

The available delivery means during 198&L3 included aircrafts and missiles,
both ballistic and cruise. Aircrafts such agd®s (925 km range) and-2s (600 km range)
can be equipped with $e¢bomb nuclear warheads; whereas, Mirage (1,300 km range)
and JF17s can deliver allaunched cruise missiles (Hatlll). F-16s are alweather
fighter aircrafts and can engage aircrafts flying at low altitudes. Capable of taking 90
degree vertical figg OLNH D URFNHW WKH Dy-BEUBITW \RSHIPDWHKBYV
allows it to relay command electronically instead through calitél.Air Force Base,
2015)Mirage is a multrole aircraft and capable of air defence and deep strike purposes.
Its avionics include inertial navigation system and is equipped withpsetéction
mechanism. Both-#6s and Mirage are equipped-trair refuelling systems to increase
their ranges. The ageing-3s and Mirage 5 are to be replaced bylJFThunder that was
developed during growth stage.-1¥ has speed of about Mach 1.6 and can carsp-air
air and aito- JURXQG PLVVLOHV W KDV %95 FDSDELOLW\ DQ
ordinance on seven external hardpoints, which is an adequate amount of ordinance for
any miVVLRQ SOdnkEn@86iL5)

SDNLVWDQYV $LU )RUFH VWUDWHJILF EDVVHV LQFOXGH

Sargodha) No. 38 MuHRrole Wing (F16) *the base is 10 km away from Sargodha
Weapons Storage Complex (if this facility is used for nuclear weagimnage), PAF
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Peshawar No. 36 Tactical Attack Wing-8), and PAF Masroor No. 32 Fighter Ground

Attack Wing (Mirage 5)+the base is believed to be located five km away from a possible

nuclear weapon storage facilif|Kristensen & Norris, 2015)hese thre bases are major

operational base and are fully functional during peacetime. The aircrafts did not present

an attractive delivery system for the NCA because of their limitations in terms of range

and penetration capability. However the close proximitybeh bases and possible

nuclear storage facilities indicate the likely readiness of the nuclear force. Weapons and
missiles are generally stored deeper in the country possible under mountains because
weapons stored under mountains might not be destroydd @HP\TV ILUYABW VWULNH
2019

Ballistic missiles, developed during 1998 till 2004, included Ghauri 1 and 2,
Ghaznavi, and Shaheen 1. Efforts were made during inception stage to improve fuel and
circular error probability (CEP) of ballistic missilesh&uri missile is liquiefuelled and
is designed to target strategic assets however the target has to be about few kilometers
across due to its accuracy of 2,500m CEP. This CEP makes the missile insufficient for
counterforce targeting however it is an efient carrier of countevalue strategy with the
capability of targeting big airports, huge military bases and even cities. It can be launched
IURP 7(/ YHKLFOH DQG PRGLILHG WDQN WKDW FDQ SURWHF
and allow it to be rapidlyransported and deployedowever, it takes longer to be fuelled
as it is powered by liquifuel. This reduces its readiness level and makes it a less
attractive option for deploymenin contrast, the solifuelled Ghaznavi (Hat8) is very
effectively against large fixed military targets such as military bases and airfields.
ORUHRYHU *KD]QDYL KDV DQ DGYDQWDJH WR HYDGH ,QG
depressed trajectory.

Both Ghaznavi and Shaheen 1 missiles have stealth warhead shaping that can be
KHOSIXO LQ GHOD\LQJ WKH PLVVLOHVY GHWHFWLRQ DQG |
(Fisher,2004 Shaheen missiles are developed with improved CEP of about 200m that
can be decreased to 90m if terminal guidance is instgBeslvas, 2015) aunched fron
TEL, Shaheen 1 is capable of engaging strategic targets such as factoresit,sea

shipyard, airport, oil refinery with a nuclear payload. These missiles can be launched
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from TEL vehicles that provide high degree of mobility and flexibility. Theseclehi

are capable of travelling 650 km of distance without refueling and are efficient in

launching missile in five to ten minutes. This saves time in quickly transporting and
ILULQJ WKH PLVVLOH HYDGLQJ LW IURP HQHP\YY GHWHFWLF

Nuclear Weapons Norms

By the time Pakistan tested its nuclear devices in 1998, nuclear weapons norms
were established at an international level therefore external environment at inter
organizational level remained challenging for Pakistan during the inception stage. Major
intemational agreements, treaties and conventions governing the development of nuclear
weapons and delivery systems were already negotiated, some were in force, before 1998.
Relevant to the discussion is the CTBT that was negotiated in 1996, however not yet
erforced, which Pakistan refused to sign. Islamabad maintains unilateral moratorium on
nuclear testing. However rushing into signing the CTBT without perfecting its nuclear
devices seemed to be preparing itself for a nuclear posture that could not ensure its

managers and operators an assured confidence about its reliability.

Pakistan based its position of not signing the CTBT on its security concerns
emanating from Indian nuclear builgh. For Pakistan, keeping the nuclear test option
open was a hedge agdinmdian potential force posturdChakma, 2004: p. 239)
$FFRUGLQJ WR 3DNLVWDQYV RIILFLDO VSHFXODWLRQ TXRW
&7%7 ZRXOG EH FRXSOHG ZLWK D GHPDQG IRU FRPSXWHU |
WHVWLQJ LWV WXk wad B §fed@ tbNderm oY Pakist@@uoted in Chakma,
2004: p. 240)0&KDNPD VXPPDUL]J]HG WKUHH IDFWRUV WKDW VKDS
CTBT: (Chakma, 2004: p. 241iyst, Islamabad did not want to erode the credibility of its
strategic deterrent bsigning the CTBT; second, it wanted to keep testing option open to
ensure the reliability of its nuclear design; and third, Indian planned nuclear tests in
December 1995 cautioned Pakistan not to rush into signing the treaty. Due to unilateral
testing moDWRULXP 3DNLVWDQYTV QXFOHDU SODQQHUV DUH U
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ZHDSRQ GHVLJQV WKDW ZHUH QRW ULJRURXVO\ WHVWHG

scientist the cold tests are good enough to keep reliable nuclear dasige014

Furthernore, nuclear weapons norms were characterized by the practices such as
the separation of nuclear components (to reduce the risk of accidents), using the IHE for
safety of nuclear devices and installation of PALs for security purposes. These practices
provided a challenging framework for the nuclear C2 of Pakistan to develop. However,
adopting these practices would not only strengthen these norms but also help Islamabad
to gain legitimacy and to reduce challenges emanating from external environment. With
regards to installing PALs, Pakistan faced immense pressure during this time period due

to increased domestic instability and an insurgence in terrorism.

Regarding the separation of its nuclear weapon components, Pakistan maintains,
its nuclear warheads idisassembled statethe fissile core is kept separate from the
physics package and delivery syste(fajaraman & et. al., 2002: p. 2464¢cording to
Samar Mubarakmand, one of the most prominent Pakistani scientists who headed the
nuclear test team in 98 and was Member (Technical) of Pakistan Atomic Energy
&RPPLVVLRQ 3%$(& 37KH ZHLJKW RI D ODXQFKDEOH QXFOHI
tons [together with the delivery system], which is assembled only at the eleventh hour if
needs to be launched. & stored in three to four different parts at three to four different
locations. If a nuclear weapon doesn't need to be launched, then it is never available in
DVVHPEOHQ@Voilg Builefin, 2013)According to Muhammad Hafeez Qureshi,
former head of thePAEC Directorate of Technical Development (the directorate is
UHVSRQVLEOH IRU PDQXIDFWXULQJ DQG WHVWLQJ RI QXFO
S KDG WKH HQWLUH FKDUDFWHULVWLFVY DQG VDIHIJXDUGV R
nuclear weapon € W Huofed in UrRahman, 1999: p. 85)

SDNLVWDQYY GHYHORSPHQW RI 3%/V RU UHODWHG VD
ZLGHO\ WDONHG DERXW , Q SDNLVWDQYV OHDGLQJ
Mubarakmand in his televisianterview declared that Pakistéiad installed PALS in its
nuclear arsenalfGEO-TV, 2004 These codes were embedded in nuclear weapons

during manufacturing(GEO-TV, 2004) However, the type of PALs was not clearly
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stated. Pakistan has developed a PALs techndlogtywould allow the NCAo have

installed codes on its nuclear weapd@el, 2019

An important happening occurred during this time period when international
nuclear black market was unraveled with the arrest and public confession of Pakistani
nuclear scientist, Dr A Q Khan @2004. The nuclear black market existed for more than
two decades that supplied nuclear technology and knowledge to several countries notably
Iran, Libya and North Korea. Khan was one of the important pillars of this network
nonetheless this network opemtavorldwide spanning over three continents by
exploiting the existing loopholes in export controls at different national and international

level. (For details on nuclear blackmarket $&5 Dosier, 200y

Moreover, in the backdrop of September 11 testerattacks in the US, discovery
of this network not only made the shortcomings of controls over sensitive technology
worldwide manifest but also brought immense challenge for Pakistani nuclear planners to
HIKLELW WKDW WKHLU FR XQ Wdhtdol finas QexireOftdim thtdfrRIPRRMD QG D Q C
external adversariefAlbright & Hinderstein, 2005: pp. 11128)

Role of Leadership

During inception stage, Pakistan experienced a military coup in October 1999,
with the then Chief of Army Staff, General Pervez Musharraf, seizing power and
remaining as President until 2008. Therefore, during inception stage nuclear C2
developed under MusDUUDIYV OHDGHUVKLS (YHQ EHIRUH PLOLWDU
Musharraf held two key officezhe was the Army Chief at that time and was appointed
as acting Chairman Joint Chiefs Staff Committee. This culmination of the powers of two
officesisof ciWLFDO VLJQLILFDQFH LQ WKH LQLWLDO VWDJH RI 32
when strong clear leadership is required to take drastic steps. Musharraf took several
measures such as moving the SPD from the GHQ to Joint Services Headquarters was an
importantstep towards reducing overwhelming influence of army over nuclear matters

and towards building triad nuclear force. Musharraf remained instrumental in formulating
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National Command Authority (NCA) in February 2000 that is an apex body in Pakistan

to overse its nuclear programme.

Role of Musharraf was important during Kargil war of 1999 as it is widely
reported that he carried out a military operation to occupy Kargil heights in May few
months after the signing of Lahore Declaration in Febru@tye Timesof India, 2013
Kargil war was important as it introduced the possibility of fighting limited war under
nuclear overhang. Musharraf was quick in realising the space of limited war. Before India
VSRWWHG 3DNLVWDQL WURRSVY LalitwugiX MiclBa® wepoRsK DUUD I (
KDG FKDQJHG WKH QDWXUH RI ZDU EXW LW 3GRHV QRW PH
obsolete. In fact conventional war still remain the mode of conflict in any future
FRQIODJUDWLRQ ZLWK RTh&Vintepsndent, \BQ) Baean ikf€) Fdm -
such line of thinking that Musharraf being a military general appeared to have less
understanding about South Asian strategic calculus in which there is no clear demarcation
between conventional and nuclear threshold. However hiavimelr towards crisis and
nuclear matters changed in subsequent years. During-@0Qlusharraf played a
constructive role as he immediately banned all terrorist organizations after terrorists

attacked Indian parliament in December 2001.

Due to militaryfV SDUWLFLSDWLRQ LQ 3DNLVWDQL SROLWL
maintained autonomy and flexibility in financial matters. There are three ministries are
related to defence budgeting process: the Ministry of Finance, the Ministry of Foreign
Affairs, and the Mimstry of Defence. All three ministries had practically limited civilian
input with regards to military spendingAnwar & et. al., 2012: pp. 16882) The
Ministry of Finance faces tremendous pressure from the military to releasing funds for its
projects, laving to succumb to this pressure even with limited resources at its disposal.
(SiddigaAgha, 2000: p. 13Having serving and retired military personnel occupying
LPSRUWDQW SRVLWLRQV WKH OLQLVWU\ RI '"HIHQFHYV RUJL
stand against the military intere¢SiddigaAgha, 2000: p. 13Yhe Foreign Office does
provide information to the government in locating supply sources for weapons but

generally does not have control over the procurement praéasawla, 2000: pp. 763
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716) There was a decrease in military spending from 1998 (5.4%) to 1999 (5.2%)
however from there onwards the percentage of defence spending in the GDP showed
steep decline in 2000 to 4.2%. In subsequent years, there had been a steady decrease in
spending. Ris was mainly due to military aid Pakistan was receiving from the US and
deletion of military pensions from defence budget that were then included in civil budget.
(Anwar & et. al., 2012: pp. 16970)

According to a retired MajeGeneral Mahmud Ali Durra the per annum nuclear
DQG DVVRFLDWHG SURJUDPPHVY -4DPSHHIQoG LUS Xblleks.ZDV DUR:
(Durrani, 2001: p. 32He expressed the need for Pakistan to carry out significant
spending on the development of secatiike nuclear capability, devapgment of new
and improvement of existing delivery systems, installing a reliable early warning system
and command and control systerfBurrani, 2001: p. 32)n 2004, Musharraf revealed
that in past three to four years the nuclear spending had sigrificganteased the
FRXQWU\TV QXF @@auny 200D)8eDdsb Olaimed that the spending in these
years (since the creation of NCA in 2000) was greater than what had been spent on
nuclear capability made in past three deca(l@awn, 2004)These estirates of nuclear
EXGJHW UHSUHVHQW WKH UDSLG SURJUHVVLRQ LQ FRXQWIL
required an elaborate nuclear C2.

Control of Nuclear Operations

During a press conference after May 1998 nuclear tests, the PM Nawaz Sharif

said that the Pakistani nuclear weapons were a deterrent against Indian aggression
QXFOHDU RU FRQYHQWLRQDO +H IXUWKHU UHYHDOHG

command and cadrol structures. We are fully conscious of the need to handle these
ZHDSRQ V\VWHPV ZLWK WKH KL JHE&\MWNMNShari, 19IBTh&/ HV SR QV LE
LQGLFDWLRQ RI QXFOHDU & VWUXFWXUHY LQ 30V VWDWH|
that were undergoing at Army General Headquarters (GHQ) towards the development of
nuclear C2. In 1998, there was no formal nuclear C2 structure in place. epwas

reference might either be to the DCC or the Nuclear Command Authority about which
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former COAS Mirza Aslam Beg had also made referencgsadik, 2009 p. 234)Former

director of Arms Control and Disarmament Affairs (ACDA), directorate of Strategi

Plans Division (SPD), Brig Naeem Salik in his book dismissed the existence of any

nuclear command arrangement before February 1998 and termed former Army Chief
$VODP %HJTV QRWLRQ RI QXFOHDU FRPPDQG DXWKRULW\
making councO FRPSULVLQJ WKH SUHVLGHQW WKH DUP\ FKLHI
would take decisions regarding developmental aspects of the nuclear capability. This
arrangement was certainly not designed to handle the operational aspects or employment

of the nucledJ D V \(F4NW,\2009: p. 234)

According to another former director ACDA, Brig Feroz Hassan KRai2: p.
3), before 1993 there existed a troikahe president, the prime minister and the COAS,
ZKR ZDV UHVSRQVLEOH IRU WKH Frie{ Qa8UAHEY tig XHe® HDU S UF
President Ghulam Ishaq Khan handed over all the nuclear related documents to the
COAS due to the political instability in the country at that time, till 1998 the nuclear
planning remained under the purview of General Headqua@H€)). (Khan 2012: p.
26) This provided an opportunity for army to establish its influence over nuclear matters.
This step centralized the role of the Pakistan Army within the nuclear command and
control arrangements. From July 1993 till 1998 the Combaebpment Directorate
ZLWKLQ WKH *+4 SOD\HG D NH\ UROH(Kb& 20IRH. 26y DWHYV Q
however this time was characterized by a state of thoughtlesédatis, 2009: p. 234)

Role of GHQ remained pivotal in establishing nuclear C2. fils¢ attempt,
according to SaliK2009: p. 234)towards a nuclear command and control system was
the decision to conceptualise a paper on Strategic Command and Control Organizations
made shortly before May 1998. In summer 1998, under the direction ef&dehangir
Karamat (who served as Chief of Army and Chairman of Joint Chiefs Committee) a study
was initiated to focus upon nuclear diplomacy, nuclear doctrine and nuclear command
DQG FRQWURO $IWHU WKH 0D\ WHVWYV atiohdf ¥ WDUWHG
nuclear doctrine, and suggested the development of an appropriate command and control
R U J D Q L J(RhA&M, BO@2: p. 331After the preparation of the paper, a tatar general

156



was appointed as the head of prospective secretariat of the (K6&n, 2012: p. 331)

After taking charge of the office, the then Army Chief GRamvez Musharraf directed the

creation of SPD within the GHQ in December 19%han, 2012: p. 331The secretariat

of NCA was created about 14 months earlier than the estabhstohehe NCA in

February 2000. Later in March 1999 the SPD was moved from the GHQ to Joint Services
Headquarters. This step signified the recognition of the role of all three armed services

within the nuclear planning matters. This shifting also highdighé importance of the

CJSC in nuclear command and control; this office theoretically holds more weightage

WKDQ WKH LQGLYLGXDO VHUYLFHVY FKLHIV RIILFHV EXW L
remained the powerful office due to its recurrent involvépn LQ FRXQWU\TV SROLW
administrative systems. With the confinement of CJSC to Rawalpindi garrison
WKURXJKRXW WKH FRXQWU\YfVY KLVWRU\ DGGV WR LWV UHTX

Commenting on the initial efforts towards the creation of nuclear C2, theeform
DG SPD in his interviewiin Rawalpindi)to the author asserted that after 1998 tests,
SDNLVWDQL SODQQHUV IDFHG WKH :FKDOOHQJH WR KDU
leadership/input was deemed paramount and which respected the involvement of military
asendXVHU DQG WKH LQYROYHPHQW RI ILQH VFLHQWLILF FRP
The three stakeholders are recognized as important pillars of the nuclear C2. It was under
political government that the thinking and planning about the nuclear@2wst started
ZLWKLQ WKH *+4 +H IXUWKHU FRPPHQWHG WKDW WKHUH ZI
FRPPDQG DQG FRQWUR®I4¥LRMIWR EH SROLWLFDO ~

Pakistan has a dedicated chain of command in the form of National Command
Authority (NCA). The NC$ ZzDV HVWDEOLVKHG DIWHU WKH '&&fV DSS
WKURXJK DQ H[HFXWLYH RUGHU 7KH RUJDQL]DWLRQ
formulation, and will exercise employment and development control over all strategic
nuclear forces and strategic bb Q L ] D \iDaRQ 2000 The structure of the NCA, as
approved by the DCC, consisted of two committegmployment Control Committee
(ECC) and Development Control Committee (DCC), and the SecretsBiattegic Plans
Division (SPD). Chairperson of the NCA was the Head of Statke President of
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Pakistan. President General Musharraf became the first chairperson of the Authority who

was the Chief of Army Staff at the same time.

The composition of two committees was designed as follows: the ECC would be
headed by the Head of Ganenent (Prime Minister), and its members would include the
Minister of Foreign Affairs (deputy head of the ECC), the Minister of Defence, the
Minister of Interior, Chairman Joint Chiefs of Staff Committee (CJCSC), the three
service Chiefs and technical/sntific members would be invited as required. The DG
SPD would be the secretary of the ECC. The ECC was declared as the apex committee
within the NCA. On the other hand, the DCC included prime minister (chair), the CJCSC
(deputy chairman), the three sewvichiefs, representatives of the strategic organizations
including scientific community, and the DG SPD. The DCC would be responsible to
FRQWURO WKH GHYHORSPHQW RI FRXQWU\fV VWUDWHJILF
headed by a senior officer fronal@stan Army and would be in Joint Services HQ under
WKH &-&6& %HLQJ VHFUHWDULDW RI WKH 1&% WKH 63" 3
planning and coordination in particular for establishing a reliable command, control,
communication, computers and inteligQFH & , QHWZR U (DanR | 20PKH 1&$

Since its formal establishment in 2000, the NCA has evolved over time. Its
secretariatxthe SPD, has significantly developed in size. Due to the diversification in
delivery means, two new Strategic Force Cands (army and air force) were developed
as well. Structure of the NCA enunciated in February 2000 remained the same under the
continuous leadership of General Musharraf as the Chair and Lt General Khalid Kidwai
as the DG SPD.

Pakistan maintained centradéd control over its nuclear forces. However the
doctrine of massive retaliation and fiste requires Pakistan to adopt a risky nuclear
force posture to overcome its strategic vulnerabilities against India and to institute a
delegative control systenflCheema, 2000: p. 174joreover, due to close geographical
proximity between India and Pakistan and the consequent short missiles flight time, and

in presence of limited applicability of early warning systems;dalegation is likely
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option. In 2000, Pakiahi leading analyst, Zafar Igbal Chee(@800: p. 174argued that

SHYHQ FRUSV FRPPDQGHUV ZRXOG EH LQYROYHG LQ WKH G
2001, analysts concluded that Pakistan would likely adopt delegative nuclear C2 along

with devolution ad predelegation to the field commanders of nuclear launch authority.

(Hoyt, 2001: p. 966 his generates a serious risk of rogue army officers taking control

RYHU WKH QXFOHDU ZHDSRQV PDNLQJ D GHOHJDWLYH & V
a risky asumption.

Securing An Authorized Nuclear Launch

Permissive Action Links (PALs) and safety measures such as-poamtesafety
mechanism are the measures that can ensure an authorized nuclear launch. According to a
2001 report, Pakistan was not beliewechave installed PALs in its nuclear weapons or
FRQVLGHUHG SWRQRHAMKRIG, M00]) In 2001, former DG SPD in an
LOQWHUYLHZ H[SOLFLWO\ VDLG WKDW WKHUH ZDV DW WKDW
Action Links) to prevent unauthofHG XVH RI1 QXFO ({ChttdaRZMUBIIBDR QV ~
Martellini. 2002 Without PALs, according to former DG SPD, Pakistani nuclear
weapons could be assembled very quick€ottaRamusino& Martellini. 2002 In the
absence of PALs, Kidwai indicated towards éxéstence of procedural negative controls
and components in the system to ensure safety and security against unauthorized and
inadvertent nuclear launch. For safe and secure control, a-rtieeerule was
implemented across theuclear command and controbrfany procedure involving

nuclear weapongClary, 2010 p. 15)

In an interview with the authoa renowned Pakistani physicist, Pervez Hoodbhoy
revealed that in 2000 a high level meeting was held with Abdul Sattar in which American
officials and schols were present(A8, 2014)° In that meeting Abdul Sattar asked
Americans for PALs technology but Americans replied that this could not be done as
Pakistan was not a member of the NPAB, 2019 However, the Ministry of Foreign
Affairs and the SPD have denied asking for assistance in this(aB&014; A4, 201%

15 pervez Hoodbhoy was present in that meeting.
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Although the then Foreign Minister Abdul Sattar was reportedly said in 2001(2) that
Xhere was the possibility that a group of Palaswofficials may visit the US to discuss
LVVXHV VXFK DV 3%$/V DQG FR(@MILZRI3 RI QXFOHDU GHYLFHV

IDWHU LQ SDNLVWDQYYV OHDGLQJ QXFOHDU VFLHQW
television interview declared that Pakistan had installed PALssimuclear arsenals.
(GEO-TV, 2004) These codes are embedded in nuclear weapons during manufacturing.
(GEO-TV, 2004) However, the type of PALs was not clearly stated. But Pakistan has
developed a PALs technology that would allow the NCA to have instetidds on its
nuclear weapongA4, 2019

During the discussion about the codedhnology that Pakistan has developed
and installed in an interview with a retired Pakistani nuclear scientist, who served at the
helm of affairs, the interviewee told the laott that he recommended the authorities have
one code for all nuclear weaponsa master codglA5, 20149 According to him, the
advantage of having a master code is to avoid the threat of decapitation strike. Moreover,
in the presence of inefficiency withithe country in general the maskey/code should
be implemented(A5, 2019 The idea of having installed such a master code was not
HQGRUVHG E\ WKH VHUYLQJ VHQLRU RIILF{A2,2019Q 3DNLVWLI
The integrated chipgcomputer bips installed in the weapons system and the codes are
burnt in the hardware; once the access codes are entered the weapon will work. After
manufacturing, the productigreople do not keep these codes; the codes are with the
NCA and they might be split iatparts (A5, 2014

Growth Stage (20052011)

Influence of Geaostrategic Environment

The geestrategic environment during this phase continued to exert paramount

threats, pressures and challenges for Pakistan. With India developing, in addition to its
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nuclear weapon systems, a limited war strategy under nuclear overhang, renewed

blitzkrieg strategy such as Indian Cold Start andAuttive Operations.

At the start of this period both India and Pakistan engaged in a security dialogue
process. Resultinigp a series of joint statements issued during 2004 and 26Q&@nuary
2004, 24 September 2004, 18 April 2005, 14 September 2005 and 4 October 2005, with
the aim to exploring possible options for a peaceful and negotiated settlement of Kashmir
issue andesolving not to let terrorism be an impediment to the peace pr¢Gessthe
text of Joint Statement, 200B)oreover, an agreement was signed on thenpt#ication
of ballistic missile flight tests in 2005 (extended in 2012) and a Memorandum of
Understading (MoU) was concluded to establish communication link between the
Pakistan Maritime Security Agency and the Indian Coast Gu@rddder, 2012) ater in
2007 both sides signed the Agreement on Reducing the Risk from Accidents Relating to
Nuclear Weapas that was later extended for another five years in 2012. However the
spirit for conflict resolution was forestalled following the Mumbai terrorist attacks of
2008, with India placing responsibility on Pakistan.

On 26 November 2008, ten Lashlaraiba tained young terrorist carried out
eleven coordinated bombing attacks in Mumbai for three days, killing about 170
individuals including Indian, American, British and Israeli citizg&engupta, 2008)he
terrorist organization LeT was banned by former iderg Musharraf in 2002. However,
the terrorists attacks in the region indicated towards the fluid yet daunting dimension of
nonstate actors capable of troubling nuclear state actors into a crisis that could escalate
to the brink of nuclear exchange. Rkasntly, Indian aircrafts reportedly flew over
Indian-Pakistan international border on 14 December 2008, signaling the capability of

launching surgical strikes against targets inside PakiStae. Times of India, 2010)

Another important gegtrategic fator to consider is that in South Asia within
states strategic calculus, the nuclear dimension is inextricably linked to the conventional
balance. In this regard, Indian military acquisition to enhance its reconnaissance and

precisionstrike capabilities ahcommand and control capabilities from Russia and Israel
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are of great concern for PakistgRor detail analysis see Ladwig lll, 2015: pp. 72R2)

These modern sophisticated acquisitions by India, warned by the representative of
3DNLVWDQYTV JRQHLJQ ZALIOFH GLVWXUE WKH FRQYHQWLRQD
WZR FRXQWULHV DQG KHQFH ORQudldd W KSedQ206p HDU WK
Significant developments occurred during this time period that made the link between the
conventional balance and tineiclear threshold in the region that is both understood as

stabilizing and destabilizing. Linking conventional military balance to nuclear threshold

could be stabilizing in a way if it compels both states to limit their conventional military

buildup. Onthe other hand, it is destabilizing because modernization and expansion of
,QGLDTY FRQYHQWLRQDO ZHDSRQU\ WHQG WR ORZHU QXFOI

Considering the disadvantage of mobilizing the strike corps that are based in
central India, in shortime, Indian Army started contemplating by rR#800s the
conventional strategy, commonly named as Cold Start or sometimes referred as pro
active strategy, to mobilize its offensive capabilities divided into smaller thrusts in the
form of Integrated Battle Bups (IBGs) to quickly seize and hold territory in Pakistan.
(Ladwig 1ll, 200#08: pp. 158190) This strategy, however, has not been officially
adopted by the Indian Army yet, but several exercises have been held since 2004 to test
the strategy; moreovethe procurement pattern and military acquisitions appear to
supplement this strategfAltaf & Malik, 2016) These developments have aggravated the
threat for Pakistan. Islamabad responded to Indiaragtive strategy by tediring its
shortrange, alsareported as battlefield weapon, ballistic missile, named Nasr, on 19
$SULO ,W LV D TXLFN UHVSRQVH V\VWHP EDVHG RQ LW
is capable of damaging mechanized forces including armoured brigades and divisions.
(Kazi, 2011) :LWK WKH GHYHORSPHQW RI 1DV lkpe@DWNLVWDQ H
GHWHUUHQFH LQYROYLQJ WKH XVH RI 1DVU +RZHYHU DU

threshold in South Asia and apparently raised challenges for nuclear C2.
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Domestic Environment

Another notable challenge emerged during this time period was the increased
terrorist activity in the region that affected both India and Pakistan. Coupled with
deepening and widened terrorist activity in the decade of 2000s, the political and
economic ingability raised significant doubts at the international level and presents a
grave challenges for Pakistani nuclear planners to ensure nuclear safety and security of its
growing nuclear force. A series of terrorist attacks on and near Pakistani airdsecatb
Kamra, situated in noritvest of Islamabad, in December 2007 and August 2012
highlighted concerns over the possible storage of nuclear weapon comp@\&ish,

2012) Later, international experts and American officials expressed their dissatisfacti
at the remote possibility of nuclear weapons under threat during these gfasiesiport

& Taylor, 2012 Kamra base includes production facilities of avionics equipment and the
overhaul and assembly of aircraft; at the time of August attack few fésreqguipped

with airborne warning and control systems were stationed at the(Badi&. & Luongo,
2013)

Defence budget was always presented in an overall sum/total of spending
therefore military expenditure had been criticised for ni@naccountability. The
WUDQVSDUHQF\ LQ 3DNLVWDQYTV PLOLWDU\ VSHQGLQJ KDV
first time defence budget in 2008 proposed a detail breakdown of spending instead of
providing an overall sum; whereas, the military always argamed considered that
publicly discussing the military budget is against the national intg@&R0B, 2012: p.

1) The breakdown included spending for each military branch and was divided into
economic suftzategories(CIDOB, 2012: p. 1Moreover, it incluled allocations for pay

and allowances, operational expenses, physical assets, civil work and defence
arrangements. In defence budget 2008he allocation of funds for army and air force
increased by 4.31 per cent and 5.93 per cent respectively howghkiesthincrease was

made in allocations for navy that was 14.(Mhe Daily Times, 2008
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Nuclear Force Development

Since 2005, missile delivery systems have significantly diversified with the
development of intermediatand shorrange ballistic misséds +Shaheen 2 and Nasr,
DQG FUXLVH PLVVLOHV %DEDU DQG 5DIYDG $QRWKHU \
LOQDXJXUDWLRQ RI 16)& WKDW VKRZV HIIRUWY DUH XQGHUZ

nuclear force by developing sbased deterrent patrol.

Ballistic missiles developed during growth stage provided Pakistan with enhanced
precision and maneuverability. For instance, Shaheen 2-GhdiAs four motors in its
59 WKDW HQKDQFH WKH PLVVLOHYV DFertyU D+6 POYXBHRPD QHXY
2015: p 76) Reportedly, multiple independently targetableergry vehicle (MIRV)
technology may be developed for Shaheen 2 and advanced version of Shaheen 3.
Shaheen 3 is estimated to provide Pakistan with the capability to engage Indian naval
vessels in the Baof Bengal and MIRV capability therefore aiming to target Indian
secondstrike capability.(Biswas, 2015)Shaheen 2 has been projected as capable of
3VXUJLFDO SUHFLVLRQ® ZKLFK LQGLFDWH¥ epar&&ionW LW LQ
correction system alfor satellite navigation update system, which may indicate a CEP of
PXFK OHVV WKd$D€,2004P -

Another ballistic missile developed during this stage was shoge Nasr (Hatf
9). The missile was tested for tube or salvo launch that indica@BNLVWDQfV HIIRUW\
LPSURYH LWV FRXQWHUIRUFH FDSDELOLWLHY WR HQJDJH ,(
D FRXQWHUPHDVXUH W RActY&dpEr§itdnk RH GigBIMhDs What NasrR
PLVVLOHV FRXOG EH -}ieldXhoBsted Gseii, L pMtknid® Ratheads in the
SRVVLEOH UDQJH RI WR NLORWRQV LQ FDVH RI D EUH
(Ansari, 2013 This capability requires Nasr to be forward deployed that increases
PLVVLOHYV YXOQHUDE L Gdndstook RaphitivyH ¢duld. \BhttanseK iR W
maneuverability and survivability. However forward deployment impliesdptegation

of launch authority.
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'"HSOR\PHQW RI NP 1DVU FORVH WR LQWHUQDWLRQDO
require the fissile core to be mated witle tiigger package, and the assembled nuclear
ZDUKHDG WR EH PRXQWHG RQWR WKH PLVVLOH™ ZRXOG PD
Indian preemption if detected(Ahmed, 2014: p. 67)This is a destabilizing factor.

However, ILHOGLQJ DS SUR S Uddawdspdnhsehl invtke Dhattfetield)against
counterforce targets by employing TNWs might not invoke Indian decision makers to
escalate to countealue targeting against Pakistani cities as this would be a
disproportionate response. In this case, earlyaisENWs by Pakistan may prevent a
menace during the crisis. By avoiding a disproportionate response India would enhance
the chances of establishing intrar deterrence through escalation control and keeping

the war termination mechanism inta@hmed, D209: pp. 705707)

With the development of Nasr (TNWSs), it becomes likely that Pakistan would rely
on countefforce targeting that would in turn require highly reliable nuclear weapons with
appropriate yield to penetrate through Indian protected militngets. One can doubt
the credibility of Pakistan developing miniaturized nuclear warhead without hot tests. On
the other hand, for countéwrce strategy the weapon designs do not require
improvements. However, in the face of limited fissile material deltvery systems, the
high reliability of nuclear weapon design is crucial for both coudftiere and counter
value targeting. In the presence of unilateral moratorium on nuclear testing and prevailing
international opinion against the nuclear testings itnlikely that Pakistan would opt for
hot tests to test the reliability of its miniaturized warheads. In such state of affairs, the

NCA is relying upon the untested, and may be less credible, nuclear warheads.

Among cruise missiles, Babur (Hatj is important as it was designed to be
deployed on submarines, for nuclear deterrent it must be equipped with miniaturized
nuclear warhead. Pakistan is developing a fleet of quieter giesared submarines that
aims to provide survivable secosttike capabilly. Furthermore, another cruise missile
5D 9 D G -84+ B ®isb important due to its stealth capabilities. It also provides Air Force
SFC a stand off capability to engage the target from a distance therefore evading

defensive attack. During its flight teist May 2012, fully automated Strategic Command
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and Control Support System (SCCSS) was tested that was designed to provide the
National Command Centres with routite-clock situation awareness in a network
centric environment(The Express Tribune, 201BPuring the growth period, the nuclear
force of Pakistan has significantly diversified its missile inventory. The focus on cruise
missile technology during this period was to address the threat emerging from Indian

possible BMD systems and shoainge balliic missiles.

Nuclear Weapons Norms

During growth stage, Pakistan faced immense pressure from international
community with respect to safety and security of its nuclear arsenal due to growing
terrorist activities in the region. As a result officials ass@d with the NCA had made
VWDWHPHQWY UHIOHFWLQJ 3DNLVWDQTV QXFOHDU & KDV
technologies. Regarding the PALs, in November 2006, the then DCK&RI2I Kidwai
(2006) during his lecture at the US Naval Postgraduateo8¢ asserted that Pakistan
KDG GHY BoOR& fakttnal equivalent to the twman rule and permissive action
links (PALs) that the United States and some other nualeapons states rely on to
protect against loss of control, inadvertent weapons DSEFLGHQWV DQG RWKHU P
(NPS, 2006)or authentication of codes for nuclear launch, Pakistan follows -an&vo
rule; whereas, there is a possibility that in some areas a-rtiteserule is applied.
(Luongo & Salik, 2007)$FFRUGLQJ WR IRUPHU $&'$ GLUHFWRU )HUR]
weapon can only be inserted in the presence of three persons. It is possible that a two
man rule is adopted for movement of warheads and a-thaeerule is adopted for
HPSOR\PHQW D X{HaR U201 WoL BE&1)The three men could be a
representative of the SPD, technical representative of the strategic organizations and the
missile group commande(Khan, 2012: p. 331however, such operational details are

never made public by Pakistan.
According to a newspaper article published in 2008, the serving SPD officials

ZURWH WKDW LQ RUGHU 37R SUHFOXGH DQ\ SRVVLELOLW\

nuclear weapons, Pakistan has developed physical safety mechanisms and firewalls both
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in the weapon systems themselves and in the chain of command. No single individual can
operate a weapons system, nor can one individual issue the command for nuclear
weapons use. The evolution of the NCA ensures that no unauthorised use of nuclear
weapons could er take place, yet the weapon can be operationally ready on short
Q R W (Bahuri & Sultan, 2008)he challenge is that the three or two men involved

should receive orders at an appropriate time through safe and secure communication links

and should resp G DFFRUGLQJO\ 1HYHUWKHOHVV WKH 1&$% 3HQ\

operationally ready on short notice, yet unauthorised arming and/or use never takes
S O D Khan, 2012: p. 331)

Besides the PALs and procedural measures, the security division of the SPD
installed the Personnel Reliability Programme (PRP) for military personnel and the
Human Reliability Programme (HRP) for civilians (technical and other officers) to ensure
the reliability of human factor involved in the nuclear operatigBsnuri & Sultan
2008) Besides, Pakistan is believed to have incorporated the best practices to ensure
security whilst material storage, selection of strategic sites for storing or keeping weapon

components or missiles, and movement of sensitive matéAdi|s2007)

Pakistan is developing its nuclear forces along with diversification that make
command and control issues challenging. Separation of warhead from delivery systems in
order to enhance security and control are likely to raise design and maintenance issues.
(Koithara, 2012: p. 12Mlowever the nuclear arsenal of Pakistan is not onthggered
alert; they are safe and secure from an unauthorized use and are ready to go in no time.
More so, Pakistan maintains road mobile missile force over relatively snogitageical
expanse that requires extreme technical expertise and sophisti¢atiored, 2016)t is
EHOLHYHG WKDW DUPLQJ PHFKDQLVP RI 3DNLVWDQTYV
Environmental Sensing Devices (ESDs) that are used to monitor the enwvitonikst
weapon gains acceleration in flight or fiiedl whether to trigger arming mechanism or

not. (GEO-TV, 2004) Moreover, according to Pakistani scientist Samar Mubarakmand,

Q X

WKH QXFOHDU GHYLFH 3ZRXOG DFWLYDWHtRRQétered) WKH HQ

the code and once he has safely left Pakistani territory. If for any reason there is an
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DFFLGHQWDO GURS RQ 3DNLVWDQL WHUULWRjUdtedWKH GHYL
in Khan, 2012: p.186However even if the chain reaction is nbimallated or the fissile

core is not triggered, the free falling weight could possibly detonate conventional high
explosives.(GEO-TV, 2004) Such kind of detonation may lead to the dispersal of

radioactive material.

Control of Nuclear Operations

LegalisaWLRQ RI 1DWLRQDO &RPPDQG $XWKRULW\ ,Q

responsibilities and powers were enshrined in law through an ordinance under the

military rule of General Musharraf. The ordinance gave more independence and
autonomy to the NCA with regards R XQWU\JV QXFOHDU PDWWHUV +RZH
leaders opposed this action, arguing that the DCC under the chairmanship of Prime
OLQLVWHU VKRXOG RYHUVHH WKH FRXQMIherf201QXFOHDU F
Since prime minister is answerable to @arient hence there would be accountability of

nuclear command and control (nuclear operations). On the other side, under the

chairmanship of president there would be no accountability.

After the restoration of democracy in 2008, the newly elected pahapassed
the eighteenth constitutional amendment that removed the powers of presidential office to
unilaterally exercise its authority to dissolve the parliam@ainer, 2010)In this spirit,
the then President Asif Ali Zardari gave up his chairmansiiphe NCA to prime
minister. There was an impression that this act of President was the result of his 2008
statement, being chairperson of the NCA, indicating that Pakistan hdidstrgse
nuclear policy; this might had strained relationship betweenidemtsand the armed
force. (Fair, 2011: pp. 58584) However, in his statement to give up his NCA
FKDLUPDQVKLS 3UHVLGHQW =DUGDUL FOHDUO\ VWDWHG W
GR MRext of President Zardari's Addres®010) $ERXW IRUPHU 3UHVLGHQW -:
statement of 2008, former DG SPD General Kidwai commented that it was a political
statement and it was a right of every presidéai4, 2014 After the enactment of

eighteenth amendment, parliament passed the NCA ActairciM2010 that made prime
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minister as the chairman of the NCA. Enactment of the NCA Act was a step towards

formalization of rules and procedures for conducting nuclear operations.

In 2008, another significant development occurred. Reportedly, polititiads
approached the SPD for political appointments in October 2008 to which the SPD
responded that the available vacancies in the institution would be filled in orbaee
criteria. (Abbasi, 2008)Director General (Security) of the SPD, Maj General &dm
%LODO ZURWH LQ D OHWWHU WR DOO FRQFHUQHG WKDW W
WKH VWUDWHJILF RUJDQL]DWAHRESY2GR)ChisKvas 4 niae\VEte@ HV LUD E C

not to compromise the professionalism of the institution.

The newstructure, as explained by former DG SPD and according to the NCA
Act, consists of nine decisiemakers £the prime minister (chairperson), four federal
ministers, the CJSCS and three service chiefs. In notional terms, the custodian of strategic
weapons igshe NCA chairman; no weapon can be mated or launched with his cansent
S1RWKLQJ JRHV ZLWK@RKXIMNW2044 VhiDsB@Wd Bevittalixation of launch
DXWKRULW\ :LWKLQ WKH 1&% DFFRUGLQJ WR IRUPHU '"* 63"
inthediscWVLRQ™ DQG D FRPSOHWHARS2O)otwdv& Whel fiRaF F X UU H G
decision remains with the chairman (prime minister) and that decision was always/will be
DVVLVWHG E\ WKH RSLQLRQ RI ORUHRYHU GXULQJ IOL
May HPSOR\PHQW RI WKH 1&3$TV IXOO\ DXWRPDWHG 6WU
Support System (SCCSS) was tested. The system is designed to provide the-decision
makers at National Command Centres with rothesclock situation awareness in a
network centric Bvironment.(The Express Tribune, 201Zhis system is an important
development as it keeps decisimakers connected so that they can take decision and the

decision would be communicated to the concer(d,. 2019

The launch codes are with the NCA ahcight be split into parts. However, the
&KDLUPDQ ZLOO VD\ pMXVW JR DKHDG DQG WKHQ PLOLWL
codes are burnt in the hardware of missile that is done by the KKHA.20149 For
further security, the production people du keep those code@5, 2014)
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The NCA is bifurcated in two committeesthe ECC (apex committee) and the

DCC, and comprises Secretariat (SPD) and three Strategic Force Commands.

Employment Control Committee (ECC): The ECC comprises four federal
ministers (the minister of Foreign Affairs, the Minister of Defence, the Minister of
Finance and the Minister of Interior), the three service chiefs and the CJSCS. The
ECC is a policynaking committee and is responsible for the policy formulation

and decisiormaking in war situation.

Development Control Committee (DCC): In order to implement the policies
enunciated by the ECC, there is a subordinate committdee DCC, that is

headed by deputy chairmatthe CIJSCS. Members of the DCC include service

chiefs andscientists from the PAEC, the KRL, the NESCOM and the SUPARCO;

however, the attendance/representation of these members is according to the
agenda point. This depicts that communication across the nuclear C2 is based on

need to know basis. About financi@@VSHFW RI WKH 1&$% 3IRU HQKDQFF
freedom of action, liberty of action a lot of financial and administrative powers

DUH DOORFDWHG WR WKH &-6&6 ZLOAIKI2Q1)WKeH p;f DPR:
CJSCS is responsible for the implementation of thef® GHFLVLRQ WKURX
YDULRXVY DJHQFLHVY DQG NHHSV UHSRUWLQJ EDFN WR \
budget it seems that it is prerogative of the CJSCS to decide which weapon

system and strategy should pursue. Moreover, his powers to implement decision
makethe CJSCS all more important as through him information flows across the

NCA.

SecretariattStrategic Plans Division (SPD): Secretariat of the NCA remained the
same tthe SPD, whose Director General is a thst Lt. General from Pakistan
Army. The SPDis the fulcrum whose development is key to the unhindered
growth of the C2 posi998. Nuclear cores are controlled by the SP&L4,
2014 According to serving SPD officiglA4, 2019, the DG SPD wearadual
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hat as he acts as directgeneral of the SPRs well as secretary of the NCA. He
is responsible for the operations and plans, budgeting, and all aspects of security.
(A4, 2019

Three Strategic Force Commands (SEQ#keyare the endisers in the field and

are subservient to the NCA through the SPD. For operational purposss,

deployment and employment of nuclear force, the three SFCs are under the NCA.

Logistic and administrative support of the SFCs is with theirviddal services.

The Army SFC is headed by a thhgtar General and the other two SFEAIr

Force and Naval, are headed by equivalentstao Generals. The Naval SFC was
LQDXJXUDWHG RQ 0D\ DQG ZDV GHFODUWHG DV WKI
stiike capability.

The NCA retains the operational control of the strategic assets/nuclear weapons of
three SFCs; however, operational control of nuclear weapons maintained by the NCA
does not cover the operational control of delivery systems that everp@fétes such
as Army SFC operates ballistic and cruise missiles, Air SFC maintains aircrafts capable
of delivering nuclear payload, and Naval SFC operatedasad delivery systems that
likely to be surface missiles and diesel/AlIP powered submarinesSF@s have the
custody of weapongA5, 20149 Nonetheless, operational control of dusk delivery
systems retained with three SFCs whose technical, training and administrative control is
maintained by their respective services complicates the problemmchaof these
delivery systems carrying conventional payload by these SFCs during crisis outside the
purview of the NCA has potential of escalating the crisis and generating false alarms.

JXUWKHUPRUH RSHUDWLRQDOL]DWLR@oulb3QNLVWDQ T\
another challenge for nuclear C2. The NCA will have to transfer the custody of its
nuclear weapons dedicated for naval strategic force to the submarine and/or surface
vessel commander. The technological solutions such as PALs and SOPstsuEimas
or threemen rule are important here. Besides these issues, the formidable challenge is to

communicate launch orders from the centralized NCA over to the submarine under sea.
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According to top Pakistani scienti@A5, 2014, the communication withubmarines is
based on long wavelength. Moreover, he explained that launch orders are communicated
in the form of scrambled message and there exist multiple backups to ensure orders are

communicated. Fibre optics is also used for communication.

Dominanceof Pakistan Military

According to a retired air force official Ghularf2014: p. 103)37KH 1&%$ ZDV
KDUGO\ D SURGXFW RI SDUWLFLSDWLYH DQG FROOHFWL®
FRPPXQLW\ SROLWLFDO OHDGHUVKLS DRics@trS@RPDWLF F
FRQVXOWHG LQ WKH EDVLF SODQQLQJ RI 1&%$ ~ 7KH GRPLQ
Army within the nuclear C2 indicates a dtialance in the civimilitary representation
within the NCA and also within the Pakistan military represenaitiothe system. This
contradicts with what KidwafA14, 2014 said in his interview with the author that the
effort was made to recognize the three stakeholddgle important pillars. However,
according to former director of the Arms Control and Disanmat Affairs Dte (ACDA),

JHUR] WKHUH FRXOG EH VRPH WUXWK LQ JHQHUDO LPSUF
EHFDXVH WKH 33DNLVWDQ PLOLWDU\ VA\VWHP LV $UP\ GRPLC
OHVV FORXW ~ +H IXUWKHU FRPPHQWith6 cotp8riemd Wi teeX FK GRHV
VHFUHWDULDW 7KHUHIRUH LQ P\ RSLQLRQ LWV UROH DV :
GHDO ZLWK 3DOO WKLQJV QXFOHDU” DV LW VWDQGV WRGD\
scientific organizations give input as agdkby DG SPD. So in my opinion the role of

SPD for strategic planning, operations, Security and C3I etc is what the military in all
QXFOHDU SRZHUV GR EXW 63' GR QRW KDYH TXDOLILHG V
(A12, 2019

In order to evade cigism on the SPD being purely military organization with
limited or no civilian input, the SPD started recruiting civilians (natural and social
scientists) during growth stage. However this seems insufficient or an understated effort
because apparently ttektH KDV EHHQ QR GUDVWLF FKDQJH LQ 3DNLV\
nuclear force development that is drifting more towards war fighting. This is related to
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was planning as well. There are questions that are still not explicitly addressed in
Pakistan: to whalevel within the NCA, the civilians are involved in the formulation of
war plans of which nuclearse and targeting are parts; and how far political authorities
within the NCA are aware of the intensity of skirmishes between Indian and Pakistani
forces abng the international border that could potentially lead to crisis invoking nuclear
element. The strained ciuihilitary relations in Pakistan are also the factor that restricts

civilian command over the war planning.

Besides civimilitary strained relabns, the disbalance among three armed forces
prevailed under the leadership of Gen Musharraf. The army remained in control of the
country as Gen Musharraf continued to hold the COAS office along with the presidential
office and the chairperson of the NCat one time he was the acting CJSC as well. At
WKLV SRLQW WKH 363" KDG LQ IDFW RO2D20RQ@fertheVYV ZHDUL
1999 military coup all civilian institutions of Pakistan and other armed forces came under
WKH $UP\fV SROLWKIFFXO SNREWWRMR KDYH OHG WR D VRP
independence of thought among service chiefs, because Air Force and Navy chiefs could
no longer contribute their views on an equal footing with the Army chief. Consequently,
a balanced and effective nidDU & V\VWHP FRNaWwaz(?RO8: H¥R)OYH ~

The intense and exclusive concentration of power in one element of the Pakistan
military institution xthe Pakistan Army, undoubtedly raises concerns about the efficient
and balanced working of the clear C2. Rightly observed by Shuja Naw@p08: p.
581) WKH 3FRPPDQG DQG FRQWURO DW >WKH@ QDWLRQDO C
VLQFH WKH DUP\ GRPLQDWHY DOO HYHQWYV DQG SURFHHGYV
that the continuation in leadship (of Musharraf) was required for the organizational
development in initial years but dmmlance among three armed forces needs to be
addressed because it tends to increase instability within nuclear C2. Further development
and operationalization @fecondstrike capability can bridge this gap.

Challenge of Dualse Delivery Systems: The dulVH FDSDELOLW\ RI 3DNL
weapon systems add a confusion about its nuclear C2 S@B40 who will have the
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launch authority in cases where a specificvdelj vehicle is equipped with conventional
warheads and where equipped with nuclear warhead. The launch aisdéuedpable
delivery systems increases the risk of false alarms because it would be difficult, during
crisis time, to interpret the incoming reie carrying either conventional or nuclear
payload, which would inadvertently call for bigger menace. There is an advantage of
dualuse capability of the missile systems and the development of early warning systems
as the possibility of using missiles ra@ntionally will reduce the likelihood of
maintaining launcklon-warning posture(Barrett, 2016)

The existence of dualse delivery systems and the dpalpose military
installations such as air bases with the possibility of storing parts of or whdkeanu
ZHDSRQV SUHVHQW IRUPLGDEOH FKDOOHQJH IRU 3DNLV)
targeting policy is assumed to largely focused on cowvakere or countecity targets;
(Khan, 2015: p. 99however, along with this countéorce targets could be desd to
confuse the enemy and achieve the maximum effi€bain, 2015: p. 99-100) Within the
realm of counteforce strategy, the tactical level would cover Indian
mechanised/armoured brigades and infantry divisions, at the operational level the
intended argets could involve Indian mechanised/armoured division, strike corps, and the
targets for strategitevel force could include two or more strike corpdhmed, 201%
However development of ballistic missiles with medium and intermediate ranges
suggestshat Pakistan is likely to adopt a hybrid of counter value and counter force
targeting strategy. The hybrid strategy involves a mix of conventional and nuclear
capability that makes it impossible to declare the red lines. The hybrid military strategy
involves further challenges for nuclear C2.

Summary

7KH DERYH GLVFXVVLRQ RQ GHYHORSPHQW Rl 3DNL
progressive learning amongst the three stakeholders in managing safe and secure nuclear
operations, a factor for stability. However thexeists certain challenges that, if not

addressed over time, may cause instability within the nuclear C2. Major developments
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and challenges that emerged out of the above discussion are as fétlkisgtan has
developed formal National Command Authority (N)C with the promulgation of the
NCA Act 2010 that represents the collective wisdom of three stakeholders. The NCA
maintains centralized control over its strategic assets, with the military dominant given its

long history of military intervention in polits of Pakistan.

In the presence of uncertain and complex-geategic environment, the NCA has
responded with the development of nuclear weapons (boosted fission ahifioturb
devices) and delivery systems (aircrafts, ballistic and cruise missilégferent ranges.
Pakistan has also endeavoured to develop ebasad deterrent, which contributes
towards survivability, increasing stability. The major issue here is to maintain effective
and secure communication with submarines. Moreover, the NCAap®mclshorrange
ballistic Nasr to establish fill spectrum deterrence and related to it is the issue of pre
delegation. With military domination and development of shamge missile, one can
LQIHU WKDW WKH 3DNLVWDQTV QXgabvdobtrd. LV OHDQLQJ PR

In order to further stabilize itself, the NCA has formalized practices, procedures
and technologies to ensure against unauthorized nuclear launch. These practices and
technologies are in conformity with international norms, which helperig legitimacy
WR 3DNLVWDQYYVY QXFOHDU &
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Chapter 6: Comparative Analysis of Country Case Studies

Introduction

This chapter presents a comparative analysis of the different country case studies
(Britain, China, India and Pakistaagross the different independent variables outlined in
general terms within Chapter 1. It draws on information presented within the preceding
four chapters to shed broader insights into how the geostrategic (threat) environment,
international norms, leaddrip and control of nuclear operations can shape the

development of nuclear command and control systems.

Variable I: Geostrateqgic Environment

Geostrategic environment is the first variable in this thesis that influences
stability of nuclear C2 duringstdevelopment. In the context of this variable, hostility in
D 1:6f LPPHGLDWH QHLJKERXUKRRG JHQHUDO LQWHUQ
development at regional and international level, strategic depth and terrain are the factors
that shapes threat perciept of key stakeholders of nuclear C2. These factors guide
development and deployment of nuclear force by a NWS appropriate to address these
factors and in this way affect development of nuclear C2 through different stages. These
factors collectively posa complex environment to nuclear planners. However, among
WKHVH IDFWRUV D 1:6 QHLJKERXUKRRG VWUDWHJILF GHS!
therefore are stable environmental factors. Comparatively, the technological development
is constantly progresng that brings uncertainty in gstrategic environment. Key
stakeholders of nuclear C2 assess this complexity and uncertainty -istrgigic

environment and develop and deploy nuclear force accordingly.

Uncertainty and complexity in external envirommh can also motivate
stakeholders of nuclear C2 to work together to develop nuclear forces as a means of
reducing this uncertainty, trumping bureaucratic differences. Historical interaction

between states (or adversaries) affect the way stakeholdersveetheir existing
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external environment as threatening. Past conflicts and crises play important role in

making civil and military stakeholders habituated to share experiences by living in same
geographical setting. However, in order to keep progressixaajement of nuclear force

it is important that stakeholders are motivated to act according to changing environment
WKDW FDQ EH HQVXUHG WKURXJK TXDOLWDWLYH DQG RU °
nuclear force and strategy. Moreover, as nuclear &€2Idps in a smooth manner the
stakeholders become confident about their ability to respond to environmental uncertainty

and complexity.

As evident from case study chapters that the nuclear command and control of
Britain, China, India and Pakistan duritigeir initial years developed under gstwategic
environments that can be characterised as constantly threatening. However the extent of
uncertainty and complexity of this environment varies for each state. Two interrelated
aspects are important to ass#ss influence of geatrategic environment on evolution
and stability of nuclear C2: one is related to geography due to close proximity of threat,
and other is related to technological development in nuclear weapon system by adversary
that in turn affectsIHRJUDSKLFDO SUR[LPLW\ DV ZHOO $VVHVVPH
these external threats through doctrinal and technological development will facilitate their

respective nuclear C2 adaptation to their respective externatiggegic environment.

The wcertainty in the external gestrategic environment of Britain was due in
part due to changing American policies regarding nuclear weapons collaboration and
DFWLRQV UHJDUGLQJ WKHLU GHSOR\PHQW (YHQ EHIRUH
weapons, the US Mdohan Act 1946 came as a massive blow to British efforts to
develop its own nuclear arsenal. Subsequently, during 1956 Suez Crisis, a lack of
American support for Britain intervention further reinforced the need for London to
ensure its own security by ablish an independent nuclear deterrent. Furthermore,
American nuclear armed bombers in Britain made the bases -pigity target for the
6RYLHW 8QLRQ IXUWKHU LQFUHDVLQJ %ULWDLQTV WKUF
uncertainties, the spread of comnism in Eastern Europe, its militarisation as evidence

by the Korean War and growing Soviet influence in Middle East were all important
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IDFWRUV WKDW FRQWLQXHG WR FKDOOHQJH %ULWDLQTV P

security.

Besides the broader gstrategic uncertainty outlined, Britain also had to respond
to a series of technological advancements made in nuclear weapon systems by both the
United States and the Soviet Union. For the United Kingdom, the drive to develop atomic
weapons, the hydrogen bomb and ballistic missiles was largely motivated by the
technological progression exhibited by both the American and Soviet nuclear arsenal. In
WKH FDVH RI WKH 8QLWHG 6WDWHYV %ULWDLQYYVY GHYHORSHF
way of demonstrating parity in terms of technical knowledge and a means by which
nuclear weapons cooperation between the two states could resume. This proved
successful with the signing of the 1958-U& Mutual Defence Agreement, which saw
the resumption fonuclear weapons collaboration. Meanwhile offensive and defensive
QXFOHDU ZHDSRQV GHYHORSPHQWY E\ WKH 6RYLHW 8QLRC
VKRZQ WR KDYH VWURQJO\ LQIOXHQFHG WKH GHYHORSPH
delivery systems. TheRHUJHQFH RI 6RYLHWVY VWDQGRII FDSDELOL\
Tu-4) directly undermined British security. While later development in defensive
WHFKQRORJ\ VXFK DV 6RYLHW DLU GHIHQFHVY VHUYHG WR
bombers, directly und®LQLQJ WKH 8.V GHWHUUHQW $V GLG WKH ¢
ballistic missile technology which put further pressure on the survivability and dispersal
planning for the Wobombers. These Soviet developments directly motivated the UK to
pursue new and impved nuclear weapons systems including the development of
megaton bombs and later submarine launched ballistic missile (SLBM) delivery systems.
During this period two weapon systems, the \NM& and Polaris, emerged due to their
perceived effectiveness inrtes of survivability and destructive power relative to Soviet

systems.

In the case of China, the uncertainty and complexity in the external environment
remained high due to the adversarial postures of both superpowers towards Beijing. The
Chinese gestraegic environment was arguably more threatening than Britain as Beijing

faced explicit and implicit nuclear threats from both the United States and the Soviet
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Union. American officials publicly (implicitly and explicitly) threatened China with
nuclear usaeluring 1950 Korean war and Taiwan crises (1955 and 1958) before Chinese
nuclear detonation in 1964. During Korean war president Truman in a news conference
on301RYHPEHU VDLG WKDW WKH 86 ZRXOG GHDO ZLWK
every weapon th&d ZH >WKH gréu@ark DI98%1 p. 395; also see Mitchell, 1998:

pp. 6973) thereby implicating the nuclear use. His statement raised serious concerns
across the glob€The New York Times, 1950a; The New York Times, 1950b; The New
York Times, 1950ctJ.S. Department of State, 1950: pp. 13(BDI) To bolster the threat
further, Truman ordered in April 1951 to transfer nine Mark 4 nuclear bombs under
military custody from Atomic Energy Commission and were deployed with SAC bases in
Guam and Okinawa. Reaéss level of escalated US nuclear posture was further
increased when in April the USAF dispatcheeR® bombers equipped with nuclear
weapons to Guam (Guam is few thousand miles away from China main{Ryd,

1989: pp. 137138) Moreover, the US forcesonducted several intense simulation
exercises to carry out tactical nuclear attack in 1951. In response, Chinese prepared
themselves for nuclear threat by digging of deep tunnels into the ground and building of
walls outside the tunnel entrances in ortbeprotect Chinese population against nuclear
strikes, building up of fortifications closer to the enemy to make the US concerned more
about killing of its own forces by nuclear weapo(Shief of Staff of the US Army
General J. Lawton Collins confesseddWW & KLQHVH ZHUH 3YHU\ HIIHFWLYH L
8 6 IURP XVLQJ QXFOHDU ZHD S RIQ SubsegueRt\Wdiv@n trides; KD R
American officials including Secretary of State Dulles, president Eisenhower and vice
President Richard Nixon publicly idatened Beijing with nuclear ug@®etails of these
statements can be found in Zhao, 20These statements were made seem credible
through operational deployments: one, forward deployment of the matador cruise
missiles (capable of targeting Chinese troogncentration in Xiamen (Amoy) by
delivering 20 kiloton) in Taiwan in 1957; two, deployment of then& howitzers,
capable of firing nuclear shells, to target Jinmen (Quemaoy); third, raising the alert status
of the US bombers deployed in Guam was rais@ed fourth, a series of tactical nuclear
weapon tests were conducted in 19525 devices were detonated in October 1958.
&KLQD SHUFHLYHG WKH 2FWREHU GHWRQDWLRQV DV 3H[S
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Chinese leader Mao ZeoDong made public rhettwiainite Chinese public who had
shown its resolve through street demonstrations in millions but militarily, China was not

prepared.

%HVLGHY $PHULFDQ WKUHDW-HW®E&W LRRY IDH\N V@ VWK ZoHHD \
nuclear force infrastructure existed throaghthe 1960s and 70s. The possibility of-pre
emption intensified as tensions increased during 1969 when the Soviet Union faced
serious casualties in the S#smviet clash over Zhenbao Island in March of that year,
threatening to retaliate with nuclear we&® QV )RU LQVWDQFH 6RYLHW QHZV.
editorial of [date] issued public threat of striking China with nuclear weapons. Moreover,
Soviets deliberated internally to carry out surgical strikes against Chinese nuclear
facilities. An American newspapethe Washington Star communicated the Soviet plan
ZLGHO\ RQ $XIXVW LQ D UHSRUW 36RYLHW 8QLRQ 3C
& KL Q(®u, 2009: p. 48) 7KLY GLUHFWO\ LQIOXHQFHG &KLQDTV QXF
responding by putting all armed fex including its nuclear missile forces on high alert
from the 18 of October 1969(Zhao, 2011)Two days after high alert, Soviet officials
went to Beijing and negotiations started again. Apart from these direct threats, China also
faced technological ilenge. By the time Beijing detonated its first fission device, the
superpowers had already developed meghtonbs, ballistic missiles and air defences.
This motivated China to develop and employ similar systems. This was done in a
strategic manner witlEhina learning from the Soviet Union and the United States, which
types of systems had proved successful and which had failed. Beijing selected the best
technologies, caught up rapidly in terms of hydrogen bomb development and began
ballistic missiles deMepment and testing.

Although faced with threatening nuclear postures of the United States and Soviet
Union, Chinese thinking about the conduct of war remained initially traditional, based on
WKH FRQFHSW RI 3HRSOHTYV ZDU cléar viedpdn® sirBtégykvelsUH W KD W
strongly influenced by its historical strategic culture, which placed a premium on strength
in manpower over reliance on technological solutions. However this thinking began to
FKDQJH LQ ODWH V IROORZL @se Mil&y thindrg Btaéd ZKHQ &K
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learning about war under modern conditions. This mean that traditional military ideas
VXFK DV pOXULQJ WKH HQHP\ GHHSY EHFDPH REVROHWH

nuclear overhang.

In the case of India and Pakistan tbeternal environment was also one of
uncertainty and complexity, emanating largely from the deeply engrained rivalry between
two states, which generated a mutual mistrust. For India, its close geographical proximity
to two adversarial nuclear weapons etatPakistan and China, presented a particularly
FRPSOH[ HQYLURQPHQW 7KDW VDLG &KLQDYV QXFOHDU SR
towards New Delhi, although with Beijing continually modernising its nuclear force the
uncertainty in this environmémremained high. In the case of Pakistan and India the
threat to each other was more direct as missile developments reduce flight times to target.
Without either state having an effective early warning system, this put pressure on
nuclear C2 systems to bable to execute a response under intense time pressure.
Although both states maintained centralized control over nuclear launch but under time
intensive environment delegation of authority to local commanders could become a
possibility. More so, developmenf shortrange missile systems (the Nasr and Prahaar)

further validate pralelegation.

Dynamics of gesestrategic environment in South Asia have become complex
during 1998 till 2013. The 1999 Kargil war introduced the idea of fighting limited war
under nuclear overhang which is risky because any limited conventional war can be
raised to crossing nuclear threshold. This is primarily due to deepening mistrust between
the two states and existence of dusé delivery systems that, due to lack of trust,acoul
create misperception resulting in crossing nuclear threshold. Moreover, the @1
crisis and the Mumbai attacks, demonstrated howstate actors could potential bring
the two states to the brink of war. This has made regional environment morexompl
particular, the 20001 crisis presented an important military for India. As the crisis
HUXSWHG ZLWK WHUURULVWY DWWDFN RQ ,QGLDYV SDUOLL
Operation Parakaram and it took three weeks for India to mobiliseilts &irces to the

international border. During this time significant international pressure was built upon
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,QGLDTY SROLWLFDO OHDGHUVKLS IRU HVFDODWLRQ FRQW
this mobilization time in future. As a result militarprdemplated and practiced Cold

Start and PréActive Operations to execute a quick maximum military thrust against
SDNLVWDQ LQ D UHGXFHG WLPH 7KHVH SUDFWLFHV LQWHQ

Pakistan maintains its nuclear deterrence against rnexte aggression
(conventional and nuclear). Indian conventional superioritygwiss Pakistan has always
EHHQ UHVSRQGHG E\ ODWWHUTV QXFOHDU ZHDSRQV 8QG&H
Start and PréActive Operations Pakistan has further lowered earclthreshold to
establish fulVSHFWUXP GHWHUUHQFH 3WR GHWHU DOO IRUPV F
development of shortange ballistic missile Nasr with 60 km range. Being shorter in
range, Nasr has lowered the nuclear threshold raising challengascfear C2. Nasr is a
TXLFN UHVSRQVH VA\VWHP EDVHG RQ LWV 3VKRRW DQG VF
damaging mechanized forces including armoured brigades and divisions (part of Cold
Start/PreActive Operations). This capability requires Nasr toftrevard deployed that
LQFUHDVHY PLVVLOHYV Y XO-gnhddddoEchgahiiy\cdal® gtaneeltsL WV VKR
maneuverability and survivability. However forward deployment impliesdptegation
of launch authority. In response to Nasr, India develogemtrange ballistic missile

Prahaar and can be deployed for battlefield support to the Indian Army.

In summary a threatening, complex and uncertain-sitegic environment
strongly influenced the development and employment of nuclear systems im,Brita
China, India and Pakistan. It is evident from case study chapters that all four states had
developed their respective nuclear forces in a progressive manner to address uncertainty
and complexity in geatrategic environment. The progressive nuclearefatevelopment
reflects increased cooperation between nuclear C2 stakeholders in four states. Due to
limited information in public with regards to internal deliberations among the three
stakeholders on nuclear matters, the continuous nuclear force degatoguaning initial
years reflects cooperation among stakeholders. The aspect of cooperation among
stakeholders is also related to other independent variables. An attempt by a NWS to
FRQIRUP WR QXFOHDU ZHDSRQV QRUPV LQGIGgEIDWHYVY WRZ
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legitimacy for their nuclear C2 at international level. Likewise, role of leadership and
control is instrumental in motivating three stakeholders to enhance their cooperation and
participation within the nuclear C2. With states acting to reduceutigsrtainty largely

by attempting to move to a state of parity with their major adversaries and to establish
effective systems of deterrence when undermined by technological developments. Britain
is the slight exception here as it also aimed to reduaendsrtainty through utilising its

nuclear weapons development tecesment its strategic alliance with the United States.

From the above analysis the following tiemtative conclusionare advancedn

howthe geestrategic environment canfluencethe stability of nuclear C2:

At the inception and growth stages if there exists a strong and consistent threatering geo
strategic environment, this will necessitate effective collaboration and communication

between stakeholders, resulting in increased nuckastability
At the maturity stage, an evolving gstwategic threat will necessitate, new innovation in

weapons technology and management, which will lower the chance of stagnation within

the nuclear C2 system, resulting in nuclear C2 stability.

Variable Il: Norms

Adoption of proven practices, regulations and technologies relating to nuclear C2
presents an opportunity for NWS to gain legitimacy. Established NWS have tested
practices and technologies such as chain of command, delegation oftguthasitive
and negative controls, early warning systems and nuclear testing. Over time these
practices have become institutionalized and are added to institutional memory of nuclear
C2 at interorganizational level. It is clear from the four country caselies that new

NWS have to an extent adopted these practices and procedures.
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It is possible to have both a strong and weak external environment at inter
organizational level. Where the strength of external environment is determined by the
control an oganization has over its environment. For norm settlers such as the UK and
China in this thesis, the external environment at the-origanizational level is weak
considering the flexibility and autonomy, especially of British nuclear C2 among the
other etablished NWS had during the early years of Cold War. This enabled the UK to
develop practices and technologies without recourse to the previous experience or
standards set by predecessors in this field because these were generabysteon.
Moreover,at that time there were relatively loose controls over the technologies critical

for nuclear C2.

On the other hand, for newer NWS the norms surrounding nuclear weapons
development and deployment were much stronger given the experiences of the
establishedWS in terms of practices and technologies that were proven to be effective
in avoiding an unauthorized or inadvertent nuclear launches and controls over the transfer
of sensitive weapon materials and technological khow. However, nuclear C2 of new
NWS requires flexibility and autonomy at organizational level (strong, autonomous
leadership and flexible control) in order to develop critical technologies and to
institutionalize proven C2 practices. Flexible and autonomous adaptation of established
practiees or technologies also depends on the prevailing strategic thinking, or mindset,
and the level of agreement or disagreement amongst stakeholders at the domestic level.

This is evident from the Soviet example mentioned above. The Soviets initially did not

reckon with the use of special control devices on weapons similar to the Americans
EHFDXVH RI WKHLU FODLP 3WKDW WKH KLJK PRUDO DQG
VROGLHU PDGH WK(VByeK QI93'H b.HAIN &ty \special control devices

wHUH DGRSWHG EXW WKH LQLWLDO UHVLVWDQFH WR VXFK
disputes within the Ministry of Defense or between civilian and military leaders over the

use of electroPHFKDQLFDO FRQWUROV R@Méyel 198%¢. @XFOHDU ZHD S

The interorganizational environment varies among the case studies considered in

this thesis. For instance, Britain and China (established NWS) developed their nuclear C2
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when global norm of nuclear operations management was developing, th&wefisie

and Chinese nuclear planners had the opportunity to contribute towards this norm.
Moreover, London and Beijing had greater flexibility in learning from the experiences of
Americans and Soviets because there existed loose controls over techinalogy at

that time. Furthermore, the international treaties such as the NPT, the PTBT were still
being thought out and negotiated during 1950s and 1960s. Comparatively, India and
Pakistan were faced with gaining legitimacy from a far more stringentuinstial
environment. Here differential environmental rigours across the four case studies is
expected to generate different responses however the stress and strain of isomorphism at
an interorganizational level is likely to push nuclear C2 of every statder any
environment to respond alike. Two aspects are relevant here that help in understanding
the response that each of the nuclear C2 systems made towards its respective inter
organizational environment: one, learning about nuclear operations incloadlirigpls

and measures to avoid unauthorized and/or inadvertent nuclear use; and two, the nuclear

testing debate.

Here there are clear differences between the countries under study in this thesis.
In the case of Britain and China nuclear planners reliedrocedural controls over their
nuclear force, which made their nuclear C2 leaned more towards negative controls with
increased readiness. With the Chinese system under the strict control of the Communist
party. Comparatively, the pressure on India ankigean to install mechanical locks in
their nuclear devices during 192813 was intense as the practice of installing PALs
over nuclear weapons, by that time had become an international imperative for
maintaining nuclear forces under positive control. the case of Pakistan, the
international environment was more challenging, due to success of A Q Khan in
defeating the security around nuclear C2 to establish an international black market in
nuclear technology. Moreover, in the backdrop of September Adrisés attacks in the
US, discovery of this network not only made the shortcomings of controls over sensitive
technology worldwide manifest but also brought immense challenge for Pakistani nuclear
SODQQHUV WR H[KLELW WKDW W K Icahtrél BROQIAVIEMEIV Q XFOHLC
VHFXUH IURP LQVLGHUYV WKUHDW DORQJ ZLWK RXWVLGH
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Islamabad had adopted several practices to ensure safety and security of its nuclear

arsenal.

For instance, the revelation of internatiomalclear black market led to the
conclusion of the UNSCR 1540 in April 2004 that criminalise the WMD proliferation in
April 2004 and it covers comprehensive measures with regards to export and border
controls, prevention of terrorists financing and relaetlities, and nuclear security and
physical protection. Resultantly, Pakistan enacted export control legislation in 2004 that
overseas control over sensitive material and technology and the comprehensive control
lists are set according to guidelines loé tNuclear Suppliers Group (NSG), the Missile
Technology Control Regime (MTCR), and the Australia Group (AG). Besides the PALs
and procedural measures, the security division of the Strategic Plans Division (the
Secretariat of National Command Authority) stalled the Personnel Reliability
Programme (PRP) for military personnel and the Human Reliability Programme (HRP)
for civilians (technical and other officers) to ensure the reliability of human factor
involved in the nuclear operations. Moreover, the 8gcDivision of SPD is running a
7UDLQLQJ $FDGHP\ FRPSDUDEOH WR WKH 86 'HSDUWPHQ\
6HFXULW\ $GPLQLVWUDWLRQYV DFDGHP\ DW $OEXTXHUTXH
training and raising competent nuclear security force. Qears, Pakistan developed
robust and secure nuclear C2 whilst learning from its own experiences and international
efforts regarding nuclear safety and security due to its engagement with the UNSCR 1540
Committee, the Proliferation Security Initiative (PSthe Global Initiative to Combat

Nuclear Terrorism (GICNT), and the Nuclear Security Summit series.

Britain is also different from the other countries due to its ability to learn directly
from the United States in operationalizing its nuclear arseefpiny to facilitate the
gradual embedment of the global norm of nuclear C2. The renewed-Angacan
nuclear collaboration during its growth stage (1957 WRJHWKHU ZLWK %UL)
contribution to the NATO planning, command and control were the kegrfaot the
RYHUDOO GHYHORSPHQW RI WKH 8.1V QXFOHDU & DQG EU

Through the deployment of Thor IRBMs along east coast of England Britain learnt to
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operate nuclear force under dikaly control. Under this system both governtsemad

veto power over the missile launch and operational orders were transmitted through two
communications channels. The 1962 Cuban missile crisis was a testament to the
effectiveness of this dudey control system. The crisis was successfully diffused
without any incident involving the Thors system, increasing confidence about British
nuclear C2. Furthermore, the 1958 -UK Mutual Defence Agreement offered Britain
further opportunity for nuclear learning from the atomic tests conducted at Christmas
Island by Americans. In relative terms, China faced a more stringent institutional
environment than Britain as Beijing was not part of any alliance through which it could
learn about operational aspects. Comparatively, India and Pakistan arefélctodéWS
therefore never enjoyed the operational learning about employment and deployment of
their nuclear forces. As a side note Pakistan has benefitted from the US in the areas of

civil nuclear safety and security.

Arguably the biggest challenge India and Pakisteere faced with was that of
nuclear testing. After initial testing in 1998 international pressure for the ratification of
the CTBT gradually increased; therefore, the nuclear planners of both states, in the
presence of their unilateral testing moratorju@mained reliant on the 1998 nuclear
WHVWVY GDWD /LPLWHG QXFOHDU KRW WHVWV PD\ UHGX
nuclear C2 over their respective nuclear arsenals. While weapons planners in India and
Pakistan would no doubt wish to carry outtfiler nuclear tests they have been restrained
due to the growing global norm against nuclear testing. In order to overcome this lack of
confidence in the reliability of their nuclear weapons, both states continued to expand
their nuclear force. Particularlyn India there remains recurrent claims from by nuclear
scientists who served in strategic organizations about the continued credibility of devices
tested in 1998. For instance, former AEC Chairman P. K. lyef2§80) revealed that
SWKH [ XVL Rteriddutidar-degce] burnt only partially, perhaps less than 10 per
FHQW ~ ORUHRYHU GXULQJ HDUO\ V LQ WKH IDFH RI &7
upon conducting more nuclear tests to attain sufficient design confidence. Later in 2009,
a former DRDOscientist K. Santhanam admitted that the hydrogen test in 1998 fizzled

and India needed more thermonuclear tests. Even Indian armed forces are critical about
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RIILFLDO $(&fV DQG '5'29V FODLP WR KDYH SURGXFHG IXVL
of confidertce among the three stakeholders over available nuclear devices that could be
deployed within the nuclear force. This lack of confidence tends to bring instability

within nuclear C2 however to address this instability India develops more nuclear

weapons.

This aspect of nuclear testing is particularly crucial for Pakistan. With the
development of Nasr (TNWSs), it has becomes likely that Pakistan would rely on eounter
force targeting that would in turn require highly reliable nuclear weapons with
appropriateyield to penetrate through Indian protected military targets. More so, western
analysts have raised doubts about the credibility of Pakistan developing miniaturized
nuclear warhead without hot tests. On the other hand, for a ceuahter strategy the
weamn designs do not require improvements. However, in the face of limited fissile
material and delivery systems, the high reliability of nuclear weapon design is crucial for
both counteforce and countevalue targeting.(Chakma, 2009)in the presence of
unilateral moratorium on nuclear testing and prevailing international opinion against the
nuclear testing, it is unlikely that Pakistan would opt for hot tests to test the reliability of
its miniaturized warheads. In such state of affairs, the NCA is relypog the untested,

and maybe less credible, nuclear warheads.

Together geetrategic and nuclear weapons norms depict the uncertainties and
complexities that the nuclear C2 of each state had to respond accordingly. Threat to
VWDWHYV VH F XHl L[cdmpetiehEds gnRnDdReaweaponry and need to gain
legitimacy from institutional environment remained crucial factors that influenced
development of nuclear force by each st&emm the above ithe following tentative

conclusion is advanced drow norms can effect the development of nuclear C2:
States seek legitimacy by conforming to international norms, which serves to strengthen

nuclear C2 stability through the adoption of tested technologies, procedures and

protocols.
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Variable Ill: Role of Leadership

The role of leadership within the nuclear C2 system is the third independent
variable under study in this thesis. Leaders play an instrumental role in shaping distinct
character of the organization by influencing its way of making sense w@foits and
environment and its information channels. In the context of nuclear C2, leaders provide
vision and set goals of nuclear strategy after assessing uncertainty and complexity in
external environment. However the role and influence of the leader ehawvith the
SURJUHVVLYH GHYHORSPHQW RI DQ RUJDQLVDWLRQ $ OH
dominate within nuclear C2 during inception when organization is in need of vision,
goals and pattern of development to follow in order to reduce environnoacertainty.

As nuclear C2 enters into the growth and maturity stages leadership adopts dual
responsibility, on one hand, they are responsible to build a stable environment to sustain
development and maintenance of nuclear force, and on the other adisiffer to avoid

stagnation.

The role of leadership is an important factor in shaping nuclear C2 in each of the
four case studies. Power and influence of leader in particular case study varies according
to the development stage of nuclear C2 and the strategic culture of that cdurgria
also related to the distribution of power and responsibilities among the stakeholders,

which depends on the constitutional and political setup within each country.

Leaders in Britain, China, India and Pakistan were highly influential during
incedion stage and they maintained their influence over nuclear matters through a
combination of secrecy and restricted access to relevant resources. In the case of Britain,
Churchill would frequently make decisions after consulting just a small humber of his
advisers and ministers. For instance, he decided to develop thermonuclear bomb after
consulting with just the then Chairmaesignate of the Atomic Energy Authority,
Plowden. The policy implications of this were only discussed later with key scientists,
senior ministers of the Defence Policy Committee, and the Chiefs of Staff. Due to small

number of people involved in nuclear decisioaking it was also easier for the leader to
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ensure required finances for the programme. For instance, appointment ofw&ir Ed

Plowden as the chairman of newly created UK Atomic Energy Authority in 1954 was an

effective step. Plowden was a former Chief Planning Officer at Treasury and was the
chairman of the Economic Planning Board since 1947. His links to the key financial
deSDUWPHQWY SURYLGHG WKH 8.%(% 3DQ XQXVXDO GHJUHH
government and a large annual budget of 53m pounds which was received by a direct
SYRWH™ PHDQLQJ WKDW LW >8.%($@ zZzDV WUHDWHG DV LI
JRY HUQH&IQrVW2007: p. 11).ord Cherwell (the scientific adviser to Churchill and
OLQLVWHU IRU DWRPLF HQHUJ\ GXULQJ &KXUFKLOOTfV VI
independence for the UKAEATaylor, 2007: p. 11 Churchill also played an effective

role in negotiatinga close alliance with the US, in order to British scientists and the

military to learn about nuclear operations.

,Q WKH FDVH RI &KLQD QXFOHDU & JUHZ IURP WLOC
with his ideas about warfare in general guiding the develapwfetheir nuclear arsenal
DQG VWUDWHI\ +H VWURQJO\ EHOLHYHG LQ 3HRSOHYV :D
winning wars through manpower as opposed to relying on technology. He advocated the
FRQFHSW RI OXULQJ WKH HQHP\ Gthoddgh thiQ WwikRe@®@ @as TV WHUU
arguably obsolete due to the destructive power of nuclear weapons. While Mao started to
PRGHUQL]H &KLQHVH GHIHQFH EXW LW ZDV UHDOO\ "HQJT'
PRGHUQL]DWLRQ SURJUDPPH +RZH Yudrd soozRifisrtaihedd HDV DQG
into Chinese strategic thought that Deng found it extremely difficult to completely
GHYLDWH IURP ODRYV OHJDF\ 7KLV PDGH '"HQJ FDXWLRXV
modernization programme. This is evident from his 1978 speechichwvae carefully
VWDWHG WKDW WKH SULQFLSOHV ODR DGYRFDWHG VKRXOG
WKHP ZLWK UHDOLW\ DQDO\VWH DQG VWXG\ DFWXDO FRQGL\

clearly demonstrates the influence of strategic culture Ginese nuclear matters.
Moreover, the leadership in China never faced unfavourable public opinion as it

was under strict control of Communist Party, who operated without any serious

opposition. Leadership of the CMC enjoyed almost absolute powenagkzar weapons
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development and guaranteed complete material and financial support to the programme.
Moreover, in order to avoid bureaucratic formalities and inertia, nuclear weapons related
requests were made on CMC letterheads. In this way, signifiesotinces were diverted

to the nuclear programme. However, it was influenced by the outbreak of the Cultural
Revolution in 1966, which affected all the Chinese armed forces, including the nuclear
force. Furthermore, during the Revolution Chinese nucleaeXfigrienced significant
domestic tensions. This is evident from an unprecedented missile launch tipped with
nuclear warhead in October 1966 under the pressure of Red Guards. More so, the Lop
Nur strategic weapon testing was threatened by forces outsideanu€2 on two
occasions during 1966 +RZHYHU QRQH RI WKHVH LQFLGHQWYV Ot
EUHDFK™ DQG ZPolkH0Ga p XL WattGhese incidents highlight the disruptive

influence domestic tensions can have on nuclear C2.

Likewise, undd&J OXVKDUUDITVY OHDGHUVKLS 3DNLVWDQYV
smoothly during its inception stage because he was in control of both the NCA and
government, providing him with wide ranging and relatively unchecked power.
OXVKDUUDIYV UROH U H Pde\e@pi@ntLa@dvhviibtehBrid € QofMimeONAAQIt
was Musharraf as chief of army staff to whom Nawaz government gave the task to
GHYHORS VWUXFWXUH RI 3DNLVWDQYV QXFOHDU & DIWHU
contained establishing Strategic Plans Dons{SPD) that was approved in April 1999
and the SPD became operationalized. However after the NCA was set up in 2000 under
OXVKDUUDIYfVY OHDGHUVKLS WKH SUHVLGHQW UHPDLQHG WI
parliament enacted f8constitutional amendnmé bringing the powers back to prime
minister. From 2000 till 2007 Musharraf kept two officegresidency and chief of army
staff. At one time during his rule, he held five offices being president, chief executive,
minister of defence, the CJSCS, and thiearmy staff. By the nature of these offices,
one can assess the extent of power consolidation in his personality. Moreover, during his
leadership, detail breakdown of defence budget was never presented before parliament. In
fact, it was since 1965 thdefence budget had always been presented in an overall total
of spending reflecting neaccountability of defence spending. In 2008, for the first time

defence budget was presented in a detail breakdown of spending instead of providing an
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overall sum; wheeas, the military always argued and considered that publicly discussing

military budget is against national interg§2IDOB International Yearbook, 2012)

/IHDGHUVKLS RI 3IDNLVWDQTVY QXFOHDU & IDFHG GRPHYV
deepening and wided terrorist activity in the decade of 2000s, the political and
economic instability raised significant doubts at international level and grave challenges
for Pakistani nuclear planners to ensure nuclear safety and security of its growing nuclear
force. Aseries of terrorist attacks on and near Pakistani air force base at Kamra, situated
in northhwest of Islamabad, in December 2007 and August 2012 highlighted concerns
over the possible storage of nuclear weapon component at the base, something which was
later denied by Pakistan(Walsh, 2012)Later, American officials expressed their
satisfaction at the remote possibility of nuclear weapons under threat during these attacks.

,Q FRQWUDVW ZLWK WKH RWKHU WKUHH FDVH VWXGLH'
its inception stage under leadership of different political leaders with different
orientations regarding nuclear weapons. For instance, Morajii Desai was against India
pursuing nuclear options during late 1970s; V. P. Singh showed an interest in nuclear
matters as he appointed Raja Ramana, a physicist, as minister of state for defense and
kept minister of defence portfolio to himse(ferkovich, 1999: p. 304and during
1DUDVLPKD 5DRYV JRYHUQPHQW ,QGLD UHMHFWHG WR VLJ
paticipated during the CD discussion@rnett (ed.), 1998 pp. 2324) Besides these
leaders, Indira Gandhi and Atal Vajpayee were supportive of nuclear weapons
development. In general, leadership did not face any adverse public opinion primarily due
to thedeep rooted rivalry with Pakistan.

'XULQJ KHU ILUVW WHQXUH ,QGLUD DXWKRUL]JHG QXF!
influence as she was persuaded by Sethna and Raamnheld meetings with her close
advisers and scientists, with the External Affamsister and military excluded from the
meetings to decide about nuclear testin@ §5HLO O\ -21pA8ter the test,
Indira did not encourage development of nuclear deterrent as she recognized that she
EURNH KHUVHOI TURP KH WfhbDrWucledy Intid. KHowey&f dOriag DefF \

193



second premiership (198), Indira was initially active in defence matters as she kept
the ministry of defence and atomic energy portfolios to herself but later in 1982 she
appointed a senior politician as heffetee minister. This time again she had meetings
with her close advisers and scientists to consider nuclear testing opAiber. the
meetings, Indira approved another nuclear test but within 24 hours of her approval she
had to reverse back her decisiaredo external US pressure. Her later refusal to test was

D VWHS WRZDUGYV OLPLWLQJ WKH VFLHQWLVWYVY LQIOXHQF
meetings with scientists. Moreover, after her decision a nascent system of checks and
balances emerged facientists. Despite her refusal, she embarked upon Integrated
Guided Missile Development Programme (IGMDP) in 1983 to develop indigenous
strategic and tactical missiles, and the Advanced Technology Vessel (ATV) project that
VSHDUKHDGHG $U bwWdpe@ SMImaring) Xievelbpméht.S

Another political leader was Rajiv Gandhi because under his leadership both India
and Pakistan signed 1988 agreement nameshibition of Attack against Nuclear
Installations and Facilitiedn contrast to earlier politicdeaders, Vajpayee adopted a
more aggressive approach in nuclear matters. His party BJP remained committed to
FRQVLGHU QXFOHDU RSWLRQ DV LWV PDQLIHVWR XSK
Z H D S RA\@ev coming to power in 1998, Vajpayee authorizedi@aictests in May. His
government published a draft nuclear doctrine (DND) and 2003 January statement that
H[SOLFDWH VDOLHQW RI ,QGLDfVY QXFOHDU SROLF\ EDVHG |
his tenure India and Pakistan two crisethe Kargil conlict and the 20002 military
standoff, and participated in dialogue process that resulted in signing of 1999 Lahore
Declaration and 2004 Agra Summit. During the two crises, Indian government remained

involved in aggressive rhetoric but managed to deatectie crises.

Across the four cases there was a change in the role of role of leadership with the
progressive development of their respective nuclear C2 systems. In case of Britain, with
the emerging debate on nuclear testing at international level1#%& Lucky Dragon
incident and rise of the CND in late 1950s, secrecy was practiced more rigorously. This is
HYLGHQW IURP ODFPLOODQYY DSSURDFK WRZDUGV UHVWUL
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series of Grapple tests. However, the Treasury continaeexeért its pressure over

leadership to contain defence spending. Likewise, the development of Chinese nuclear

& XQGHU ODRYV OHDGHUVKLS zDV DGYHUVHO\ DIIHFWHG E'
During the decade long Cultural Revolution (196 6) theCMC convened a meeting

in 1967 at which an Eight Point Circular was agreed upon that was aimed to strengthen
command and control of geographic military units, to secure weapons and protect secure
information from domestic turbulencé=rom Chirese sourcesgjuoted in Shambaugh,

2002 pp. 1278) Moreover, in 1969 a border clash erupted with Soviet Union that led to
insinuations about possible nuclear use by Soviets against China which was aggressively
responded by Mao to secure its defence infrastructure. SIS HQW O\ DIWHU ODRYV
Deng embarked upon modernization programme in order to avoid stagnation within

nuclear C2. The PLA and Second Artillery remained under control of the CMC from

1964 till 1979 despite change in leadership from Mao to Deng. Thenaach chain

remained the same; the orders were transferred from Chairman of the CMC to the
General Staff HQs to Second Artillery Command; however the internal content gradually
changed(Interview with Chinese former official at Beijing)s Deng was more gsitive

towards a necessary change in conduct of war under modern conditions, under his
OHDGHUVKLS WKH 6HFRQG $UWLOOHU\YV +4 WKDW ZHUH H
neighbourhood of common people were shifted to an independent place in modern
buildings in city suburbs(Interview with Chinese former official at Beijindp) this way,

Deng tried to modernize nuclear C2 infrastructure.

During the growth stage, both India and Pakistan also experienced a change in
leadership. For Pakistan change was important because from 1999 till 2008 the nuclear
C2 developed under military leadership and in 2008 a democracy was restored to
Pakistan plaag nuclear C2 under a political leadership. The smooth transition to
political leadership of nuclear C2 proved to be a positive sign because nuclear C2
continued to develop in a smooth fashion. Subsequently, in 2010 parliament endorsed the
enactment of th NCA Act that further strengthened the legal basis of nuclear C2. It was
in 2008 that a detailed breakdown of defence spending instead of providing an overall

sum was presented before parliament since 1965. The military, being a powerful
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stakeholder, haslways argued and considered that publicly discussing the military

budget is against the national intere§EIDOB International Yearbook, 2013j is

evident from progressive development and diversification of nuclear force in both

Pakistan and India thaiccess to resources had been an issue for nuclear C2 that was a

factor of stability. This is also dependent on favourable public opinion and smooth
economic growth. In case of Pakistan stringent economic condition could be a concern

for nuclear force devepment however nuclear weapons are nevertheless seen as
DIIRUGDEOH DQG HFRQRPLFDO VROXWLRQ RI FRXQWU\TV G&H

With regards to gaining legitimacy at domestic level, nuclear leaders in all four
states managed to continue the progressivela@went of their respective nuclear force
as a response to challenges emanating fromstyategic environment. All managed to
continue spending on the development of their respective nuclear forces despite
economic stringency in their states: British macl planners faced intense pressure from
treasury yet they upheld the requirement to develop and maintain independent nuclear
deterrent, however some of the weapon projects were cancelled on the basis of inflated
costs. In the cases of China and Pakidtas Communist Party and the Pakistani military
continued to have significant influence over the money for nuclear force development;

and, India has continued the development of its rmndtead.

It is clear that leadership can have a strong impathemevelopment of nuclear
C2 systemsat certain stages of its developmerncapsulated in the twtentative

conclusionselow:

Leaders have a significant influence on the development of nuclear C2 during a

programmes inception stage
While the influene of a leader is reduced once a programme is established,

transformational leaders have an important role to play in ensuring the evolution of a

nuclear C2 system in response to a changing external environment
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Variable 1V: Control of Nuclear Operations

The control of nuclear operations refers to pattern of relationship among key
stakeholders, the locus of authority and communication channels through which
information flows across organizations. Within this thesis, three key features of such

systems are ewsidered centralization, formalization and communication.

As nuclear C2 grows and becomes complex, the relationships among politicians,
military and scientists grow exponentially, making certain rules, regulations and routines
a requirement for stable wang relationship among stakeholders. Centralisation is
directly related to organisational hierarchy and the participation of different stakeholders
in the decisiormaking procesgHage & Aiken, 1967: pp. #92) Centralised structure in
the context of ndear C2 is likely to allow more control over nuclear launch thus
fostering stability, especially during peacetime. Nonetheless, during crisis when tensions
rise it is possible that time pressures may develops among three stakeholders struggling
to meet therequirements of readiness, survivability and penetration. As a consequence
centralised control over nuclear launch may be relaxed and delegated to lower rungs of
the chain of command. Therefore, during crisis time relaxing centralized control may
enhancestability as delegation would allow nuclear operators to better respond to the

requirements of readiness, survivability and penetration.

Formalization refers to standardization of rules, procedures, communication, and
instructions.(Pugh and et al, 196@p. 65105 Standardization of rules and procedures
helps in predicting behavior therefore tends to induce stability within organization. For
instance, the succession plan for the US presidency is an effective example to illustrate
the role formalization plays in ma&aining stability. In the context of nuclear C2,
Standard Operating Procedures (SOPs) related to nuclear operations are those that ensure

readiness and survivability of the nuclear force.

Communication plays a vital role in making sure stakeholdergratahd their

functions, tasks and means. Two major communication channels are of relevance to this
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thesis: one is related to the content of communication necessary to deal with a changing
environment; and other is related to participation in the deersi@king process, which

is important in providing each stakeholder with enhanced awareness and understanding
about any particular change and giving them a sense of control oyg&iodcke &
Schweiger1979:pp. 265338)

The defined control of nuclear opacats within nuclear C2 elucidates a clear
distribution of powers and roles among the three stakeholders, chain of command, and
standard operating procedures (SOPs) to manage nuclear operations, which are practiced

and are strengthened over time, and thkettolders become habituated to them.

In general, the different constitutional setups within countries will delineates the
SRZHU VWUXFWXUH DPRQJVW GLIIHUHQW RIILFHV ZLWKLQ
the strategic significance of force reagls and response, and the compulsion to evade
the threat of premption and decapitation, nuclear weapon states devise a dedicated
chain of command through which the nuclear release orders have to flow from top to
bottom. Moreover, in order to effectivelyansmit authorized nuclear release orders
appropriate secure communication links are developed. Depending on the defined chain
of command, the responsibilities and the powers each stakeholdet palficians,
military and scientists, distinguish the é&vof interdependence among the three
stakeholders. The complexity involved in nuclear operations and the uncertain nature of
war makes it imperative for nuclear weapon states that their nuclear C2 should work
accurately according to these plans, creadimgh degree of interdependence among the
three.

The distribution of power and responsibilities among the three key stakehalders
politicians, military and scientists, depends on the constitutional and political setup
within the country. The countries under study in this thesis exhibit similar alitggitlys!
different arrangements of stakeholders. For instance, in the British case the Prime
Minister had the sole authority of nuclear launch through customary Royal Prerogative,

while the Chinese President, being the Chairman of Communist Party, dreowissp
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RYHU WKH &0& DQG WKH 6HFRQG $UWLOOHU\ IURP SDUW\T
PM holds the supreme power to order nuclear launch based on their position as Head of

the Cabinet Committee on Security. On the other hand, in Pakistan the miticaythe

NCA Act of 2010 governs nuclear C2, a result of the historicaeprmence of military

KDV SOD\HG LQ WKH FRXQWU\YfV SROLWLFV IRU GHFDGHYV
institution in Pakistan. There had been a smooth transition of power0@& 20m

Musharraf to parliament after general elections however political institution require more

time to stabilize itself which in turn render power to political stakeholder within
SDNLVWDQYV QXFOHDU &

The different stakeholders have been integratéal muclear C2 for each of the
four states within a centralized chain of command, although the extent of centralization
varies across the case studies. In case of Britain, the Bomber Command-faatb de
control over nuclear launch however this distribatiof powers was based on the
integrity of procedural measures instead of mechanical locks such as PALs. This also
indicates that British military remained actively involved in management of nuclear
operations and effectively practiced procedural controthaeism even during the
Cuban Missile Crisis. The discussion in Chapter two suggests that the control of British
nuclear C2 during the inception stage was based on low levels of formalization and
communication. During this stage uncertainty in the-gfegegic environment was
rapidly increasing which triggered high level of motivation and cooperation among
nuclear C2 stakeholders. This is evident from the rapid production of the fission bomb,
operationalization of the ¥brce, and development of thelbddmh The need for the swift
development of nuclear force did not lend itself to formalization therefore important
decisions (such as the development of thkarb decision) tended to be made secretly
by small groups of likeminded individuals. The lack of fatimation during the inception
stage meant that Churchill remained instrumental in deemi@king and procuring the
QHFHVVDU\ UHVRXUFHV IRU WKH 8.V QXFOHDU GHYHORSP
smooth working relationship among the three nuc@2 stakeholders. However, in the
absence of a rigorously tested nuclear deterrent, the overall system still experienced

instability due to concerns over reliability and safety.
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Likewise, Chinese nuclear planners were disciplined according to theanaditi
maxim tpWKH SDUW\ FRPPDQGV WKH JXQY WKHUHIRUH %HLML
command procedures rather than installing codes on its nuclear arsenal. This was also
because China was not directly engaged by relatively advanced nuclear pooleiss
the Soviet Union and the United States with regards to the sharing or transfer of sensitive
control technology. China, like Britain, relied on procedural mechanisms to ensure
against unauthorized nuclear launch; these procedures included timeatwnile and
separate storage of nuclear components. It was only in late 1980s that the Chinese
reportedly secured its nuclear warheads through the use of mechanicaltlBedss.
Moreover, fear of decapitation and gmptive Soviet strikes made Chinese&lear C2
develop a network of alternates. For instance, hardened underground shelters and
facilities for C2 were developed for military and civilian leadership. National command
posts, civil defence facilitated with appropriate communication channelsestdglished
during 1960s and 70s to increase leadership survivability and to provide shelter from

where control over strategic assets could be maintained.

Comparatively, the Indian nuclear C2 remained more under the auspices of
political and scientific éles with the military restrained in its participation in nuclear
SROLF\ PDNLQJ 7KH 6)& ZKLOH PHDJUHO\ FRQWULEXWHYV
peripheral to overall capability development and strategy, and is viewed as-arsend
VXEMHFW pattivlogega e fRLOLWDU\ UHODWLRQV =~ ,Q RUGHU WR
it was recommended that the office of Chief of Defence Staff (CDS) should be
established to provide cabinet with a single point military advice and to integrate all three
forces lowever there had been consistent delay in the realization of this requirement. The
&'6 LV UHFRPPHQGHG WR EH D SHUPDQHQW SDUW RI WKH
whereas such step remained seen as leveraging a way for the military to exertenfluenc
over the political dimension of the nuclear command and control. Moreover, it is the
overweening strategic enclave (scientists and technical bureaucracy) in India drives the
FRXQWU\TY VWUDWHILF SRVWXUH ZKLFK LV DWIXD/&@\ VKL
organizational prestige instead of operational requireme(alikarjun, 2012)
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Nonetheless, lack of integration of forces and restricted military participation in

development of strategic posture has increased pressures on force readiness as&l respo

Furthermore, it is observed that the procurement procedures for military
equipment adopted by the Ministry of Defence in general are complicated, ill planned and
inappropriately executed as reflected through the adhoc procurement in reactiorto real
perceived threatgBedi, 2008) For example, Indian Air Force since 2001 requires new
PHGLXP ILIKWHU MHWYVY GHVSLWH GHIHQFH PLQLVWHUYV
aircrafts the negotiations with French Dassault are still in process. In casdiafthe
JRYHUQPHQW GRHV QRW SURGXFH SROLF\ GRFXPHQWYV VLP
and defence estimates that can provide a coherent strategic policy to follow. In the
absence of such policy document, one can infer that decisions are mad®orbasis.

Again, to improve nuclear decisignaking it is important to establish the post of Chief

of Defence Staff to encourage cooperation among three serfRedsnan, 201

In stark contrast in Pakistan, it is the military that is predominantlyindyithe
FRXQWU\TVY QXFOHDU SROLF\ GHYHORSPHQW DQG H[HFXWL
are seemingly distributed among the stakeholders the offices of CoSC and SPD have
been significantly empowered when it comes to managing nuclear operations. The
predominance of military, especially the Army, within which the nuclear C2 is based is
not surprising as the country had been governed by the military for more than three
decades. Coupled with this, the political institutions in Pakistan have remained suibjec
fragility due to the corrupt practices of politicians that have resulted in political instability
in Pakistan. However since 2008 when the relatively smooth transition of power from
military ruler (President Musharraf) to a civilian government to@ce] the country has
been governed by politicians that have looked to strengthen the role of the government as
a key stakeholder within nuclear C2. Nonetheless, the military still drives nuclear C2 in
Pakistan, implying there may be a greater tendendyisrate towards readiness.

Both India and Pakistan share a 3325 km land border with significant strategic

targets including capitals (New Delhi and Islamabad) and important industrial cities lying
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in close proximity to the International Border that ma#lesapitation strike a particular
SRVVLELOLW\ ,Q DGGLWLRQ WKH ODFN RI 3DNLVWDQTYV V\
infrastructure, population centres, lines of communication and logistics within easy reach

of Indian delivery systems. This heightQV 3DNLVWDQTV YXOQHUDELOLW\ W
has responded with a continuous modernization of its conventional defence as well as its

diverse nuclear force (aircrafts, shodnd mediunrange ballistic missiles, cruise

missiles). Being in such close prmity results in extremely short flight time for delivery

systems thereby leaving little or no time for early warning, and tightened space for crisis
management. This closeness makes the decentralization of control, particularly in case of
Pakistan, neceary to ensure its response to an impending or actual attack. Therefore, the

forward deployment of strategic forces has been the most suitable option for Pakistan to

engage deep Indian targets, with shiartge ballistic missiles required to be deployed at

forward bases. However, Pakistani officials claim to maintain centralized control over its

nuclear arsenal and deny any possibility of-geéegation. With India maintaining a no

first-use nuclear policy, which arguably reduces the possibility eflplegation.

Both India and Pakistan are in the process of diversifying their nuclear forces,
creating additional challenges for command and control. The separation of warhead from
delivery systems in order to enhance security and control are likely to esim cand
maintenance issuegKoithara, 2012: p. 127)n case of Pakistan, weapon storage
facilities are located close to strategic air bases that increase readiness level. However
with the development of sherange ballistic missiles (Nasr system) tlepldyment can
be challenging. Due to its short range, Nasr would be deployed at forward positions that
tend to increase its vulnerability. Its survivability can be attributed to its -simakgcoot
capability but its forward deployment also indicates a entowards prealelegation.
ORUHRYHU DQ LPSRUWDQW GHYHORSPHQW WKDW 3DNLVWL
Strategic Command and Control Support System (SCCSS) that is design to improve C2
capabilities and to provide retime monitoring of missile fiht.

In case of India, the DRDO ensured that the safety features of nuclear weapons

and delivery systems are designed to sufficient to prevent against any accidental launch;
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the arming and detonation mechanisms are made safe through electromagnets device
(Karthikeyan & Kapoor, 1990Moreover, India is currently keeping a mobile missile

IRUFH ZKRVH GHSOR\PHQW LV FKD O-Chdrd captiollsydter [LVWLQJ
The landbased mobile missile force would at some time require decentralizestioper

making the force vulnerable to logistic and security challen@@esthara, 2012: p. 127)

To address this vulnerability, fire resistant dilased missile force could be an option for

India.

Keeping in view the limited public informatioavailable on each of the case
studies in this thesis, it can be safely assumed that all NWS are conscious of maintaining
secure and survivable communication channels among different concerned offices during
peace and crisis times. All four states establistecure communication channels to relay
launch orders and SOPs for nuclear launch, dispersion and readiness of their nuclear
forces. Britain and China later adopted PALs for their nuclear forces as well. Meanwhile
3DNLVWDQYTV QXF O H D Uhas (Bdy Ga@eHdewt ojiedl Y ALSVHMNRWTHhGCase
of India dispersed and disassembled nucleapcorants are seen as sup&Ls.

The above discussion leads to the followiagtative conclusionsoncerning the

influence of control on the stability of nucleag:

Greaterformalizationand centralization of systems will strengthen the stability of

nuclear C2 during peacetime, but will increase instability during crisis situations
Greatercentralization and more formulation positively affect communicatidgnch in

turn is likely to decrease stagnation within a nuclear C2 system, increasing stability over

its lifetime
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Chapter 7: Conclusions

Stable and effective nuclear C2 is arguably the most important issue when it
comes to the devepment of nuclear arsenalBhe whole mechanism of nuclear strategy,
nuclear deterrence, combat readiness and survivability depends on the effective
management of nuclear operations that @aly be ensured through rigorous, robust and
well synchronized nelear C2. It is highly dependent on the nature of control over nuclear
operations, the communication channels that are designed to relay appropriate orders for
nuclear launch, and the SOPs to avert unauthorized and/or inadvertent nuclear launch at
every pasible level.Nevertheless, despite its importance the nuclear C2 remains a

relatively understudied topic.

Different scholars and practitioners have explored and studied a range of aspects
related to nuclear C2 including technical, political, social psythological aspects, and
examined different NWS. But stith comprehensive study of nuclear C2 is lacking
primarily due to limited knowledge about nuclear operations available in public domain
although this is changind his thesis attempts to shed dduial light on this topic by
exploring thefactorsthat influence thevolution and stability of nuclear C2 systems for
small nuclear forces. The central research questions of this thesis are: What are the main
factors that determine the evolution of real command and control for small nuclear

forces? And how do these factors act to affect the stability of nuclear command control?

This thesis is different fronother studiesn that it looks atfour key cases +
Britain, China India and Pakistan. It ajgsl a comparative study approach and a common
framework tothesein order to study factors affecting development of nuclear C2 across
different time periodsand in different contextdn doing so it examines botluman and
material factordue to theintricate link betweenpersonnel, processes, procedures and
technologies in the nuclear Ch doing so it looks at the full range of relevant
stakeholder®f three stakeholders (politicians, military and scientists) within the nuclear
C2enterpriseFour key &ctorsthat influence the evolution and stability of nuclear C2 are

identified geostrategic environment, global nuclear norms, leadership and control of
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nuclear operations. A particular emphasis is placed on the juxtaposition and interaction of
the poliical, military and scientific communities (the stakeholders of nuclear C2) as they
relate to the C2 issue. The complexity involved in nuclear operations and the uncertain
nature of war makes it imperative for nuclear weapon states that their nuclearu@? sho
work accurately according to these plans, creating a high degree of interdependence

among the threeommunities

The thesisadvances the key idea thhe establishment of a formal, effective and
synchronized command and control for the managementudé&ar weapons operations
has become a global norm based on the experience and practices of the developed nuclear
weapon states (NWSHere he practices of theriginal NWS haveinfluenced the
development of nuclear C2 in the newer NW&h as India, anéPakistan.It also
advances seven interrelatiedgt tentative conclusions on key influenciiagtors that have
and will continue to impact on the evolution and stability of nuclear C2 systestesl

and explained in detail below.

At the inception and graWw stages if there exists a strong and consistent
threatening gesstrategic environment, this will necessitate effective collaboration
and communication between stakeholders, resulting in increased nuclear C2

stability

At the maturity stage, an evolvingeostrategic threat will necessitate, new
innovation in weapons technology and management, which will lower the chance

of stagnation within the nuclear C2 system, resulting in nuclear C2 stability.
States seek legitimacy by conforming to internationalnso which serves to
strengthen nuclear C2 stability through the adoption of tested technologies,

procedures and protocols.

Leaders have a significant influence on the development of nuclear C2 during a

programmes inception stage
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While the influence o leader is reduced once a programme is established,
transformational leaders have an important role to play in ensuring the evolution

of a nuclear C2 system in response to a changing external environment

Greaterformalizationand centralization ofystems will strengthen the stability of

nuclear C2 during peacetime, but will increase instability during crisis situations

Greatercentralization and more formulation positively affect communication,
which in turn is likely to decrease stagnation witha nuclear C2 system,

increasing stability over its lifetime

A constantly threatening gesirategic environment is one of the key factors that

remained instrumental in the development of nuclear C2, as evident from the case study
chapters. The level aincertainty and complexity characterizing such environment can

vary from one NWS to another but the close geographical proximity of threat and
technological challenge emanating from development in nuclear weapon system by
adversary that in turn affects ggaphical proximity are the important factors in devising

1:69 UHVSRQVH $SSURSULDWH UHVSRQVHV E\ D 1:6 WR DGC(
reflect its nuclear C2 adaptation to its respectivesiegiegic environment.

It is clear that Britain and Cha served as norm setsfor the two new NWS

(India and Pakistan)Established NWS, had more control over external environment at
the interorganizational level as evident by the extent of flexibility and autonomy the
British nuclear managers had duririge tearly years of Cold War. With the progressive
development of controls over the technologies critical for nuclear C2 the norms related to
nuclear force development and deployment become stronger for new NWS. The new
NWS also have the experiences of trsablished NWS in terms of practices and
technologies that were proven to be effective in avoiding an unauthorized or inadvertent
nuclear launches and controls over the transfer of sensitive weapon materials and

technological knowhow. In presence of thesghallenges, nuclear C2 of new NWS
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requires strong, autonomous leadership and flexible control in order to develop and
institutionalize proven C2 technologies and practices. Flexible and autonomous
adaptation of established practices or technologies agpendis on the prevailing

strategic thinking, or mindset, and the level of agreement or disagreement amongst

stakeholders at the domestic level.

Leaderships an important factor in shaping nuclear C2. The power and influence
of leadership on nuclear C2 nes across the case studies studied in this th€hks.
influence of this variable is dependentthe strategic culture of a particular NWS. This
highlights the dimension of strategic culture as a key variable that depicts sui generis
nature of nuclear £because role of leadership depends on the distribution of power and
responsibilities among the stakeholders, which depends on the constitutional and political
setup within each country. As evident from case studies, leaders are required to be highly
influential during inception stage and they can maintain their influence over nuclear
matters through a combination of secrecy and restricted access to relevant resources.
Over time when required nuclear C2 technologies and practices are institutionalized, the
HIWHQW RI LQIOXHQFH Rl OHDGHUVKLS PLJKW GHFUHDVH

depends on power distribution within a NWS.

It is clear that entralization, formalization and communicatiare key for stable
nuclear operations. The defined contrdl wuclear operations within nuclear C2
elucidates a clear distribution of powers and roles among the three stakeholders, chain of
command, and standard operating procedures (SOPs) to manage nuclear operations,
which are practiced andre strengthened oveime, asthe stakeholders become
habituated to them. Centralisation in the context of nuclear C2 allows more control over
nuclear launch thus fostering stability during peacetime but when tensimast is
possible for the centralised control over nacléaunch tobe relaxed and delegated to
lower rungs of the chain of command. It is also evident ftbmcase studies that
Standard Operating Procedures (SOPs) related to nuclear operations are ones that ensure
readiness and survivability of the nuclearce, which helps in predicting behavior

therefore tends to induce stability within nuclear C2. Communication channels are critical
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for the nuclear C2 to serve its purposes and to devise deaisikimg structure and

process within nuclear C2.
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