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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 despite several differences 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 form a global norm for nuclear C2. 

Robust and synchronized C2 ensures effective execution of nuclear operations 

with the significant level of confidence during both times of crisis and peace. States 

strategize their resources keeping in view the worst-case threat scenarios for which 

nuclear C2 of a particular nuclear force is designed. This thesis examines the evolution 

and stability of nuclear C2, and identifies the factors influencing its development. Three 

key stages; inception, 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 a 

state of credible deterrence. 

Key factors that influence the evolution and stability of nuclear C2 are identified 

and tested in this thesis, these include the threat environment, nuclear norms, and the 

importance of civilian/military control and leadership, where the juxtaposition and 

interaction between the political, military and scientific communities �± the stakeholders 

of nuclear C2 �± is key. 
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Introduction  

 

The risk of unauthorized and/or inadvertent nuclear use remains arguably 

significant in the 21st century given the presence of growing number of nuclear weapons 

states (NWS) and aspirant countries. This is multiplied by the presence of unresolved 

conflicts and tensions among NWS such as India-Pakistan, US-North Korea, US-China 

coupled with a new dimension of threat �± non-state actors, with terrorist groups 

expressing interest in acquiring nuclear weapons. As a consequence NWS have sought to 

ensure that their nuclear forces are used only and when authorized and not otherwise 

through nuclear command and control (C2) systems. These must also be capable of 

delivering credible nuclear deterrence, by making available the required nuclear forces to 

be launched when authorized. It must also carry out these functions effectively both 

during peacetime, crisis and if subjected to first strike. As a consequence states have 

developed complex and decentralized systems of nuclear C2, with multiple layers of 

redundancy. Essential components of these are the policies, mechanisms and procedures 

necessary to ensure the effective and efficient management of nuclear operations. These 

have evolved over time in response to technological advancements 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 systems. This 

is due in part due to the challenge of obtaining open source information on this topic. 

States have traditionally restricted information on the setup of their nuclear C2 systems 

out of concerns that adversaries could use this to undermine them. However, there has 

been a recent broader shift towards transparency 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 than fifty years ago and certain details on those early systems 

have now been declassified. This thesis seeks to take advantage of this by exploring the 

key factors that have shaped the developed of nuclear C2 systems. In an effort to try and 

understand why certain decisions were taken by states in this area and to ascertain 
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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 nuclear C2 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 remain constant over time and space in the 

development of these systems, exploring the idea of whether there may exist a global 

norm for nuclear C2. 

 

In the conduction of this analysis a new analytical framework for studying nuclear 

C2 has been developed (discussed in detail in Chapter one). This identifies key factors 

that may shape the evolution and stability of nuclear C2, which are explored in turn for 

each of the different country case studies.  In this analysis particular attention is devoted 

to the interaction between different stakeholders within the nuclear C2 enterprise. This 

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 stakeholders learn to co-

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

 

The four cases (and time periods) that have been selected for study in this thesis 

are the United Kingdom (1952-1967), China (1964-1979), India (1974 till 1997) and 

Pakistan (1998-2013). 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 evolution.1 While 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 as France, Israel and North Korea, could 

have potentially been included within this study they are not �G�X�H�� �L�Q�� �S�D�U�W���W�R�� �W�K�H�� �D�X�W�K�R�U�¶�V��

limitation to conduct research on these cases. North Korea is relatively new NWS so 

information about its nuclear C2 systems is difficult to access. Likewise, Israel is not 

                                                        
1 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 advancement. 
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included due to its policy of nuclear opacity and lack of information on Israeli systems in 

the public domain. 

 

This Chapter starts with a detailed discussion of the existing literature on nuclear 

C2, highlight gaps and by doing 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 is appropriate for this topic. Finally 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 existing debate in the field. The landmark studies on the topic are 

arguably the works of Bruce G. Blair (1985), Paul Bracken (1983), Peter Feaver (1992; 

1992-93: pp. 160-187), Scott Sagan (1993), Desmond Ball (1981), Shaun Gregory (1988: 

pp. 39-51; 1986; 1996), Stephen Twigge and Len Scott (2000). An important edited book 

called Managing Nuclear Operations (Carter & et. al., 1987) which 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 and authoritative.2 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 Gregory (1996) 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 response, and 

                                                        
2 Ashton B. Carter is currently serving as US Deputy Secretary of Defence and is former co-Director of 

Preventive Defence Project at Harvard & Stanford Universities, John D. Steinbruner is Professor at the 
University of Maryland and Director of CISSM, 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 weapons strategist, and 
Paul Bracken is a leading expert in global competition and strategic application of technology in defence.  
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�D�V�V�H�V�V�P�H�Q�W�� �R�I�� �1�$�7�2�¶�V�� �S�H�U�I�R�U�P�D�Q�F�H�� �G�X�U�L�Q�J�� �F�U�L�V�L�V�� �D�Q�G�� �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q�� �R�I�� �I�O�H�[�L�E�O�H��

response that helps while categorizing the variables for this thesis. Different scholars 

highlighted the challenge of interoperability in NATO at decision and theatre level 

�K�R�Z�H�Y�H�U�� �*�U�H�J�R�U�\�¶�V�� �V�W�X�G�\�� �R�I�� �V�W�U�H�Q�J�W�K�V�� �D�Q�G�� �Z�H�D�N�Q�H�V�V�H�V�� �R�I�� �1�$�7�2�� �Q�X�F�O�H�D�U�� �&���� �D�V�� �D�Q��

organization proves useful. Moreover, his chapter on Britain has extensively provided the 

�E�D�V�H�O�L�Q�H�� �X�Q�G�H�U�V�W�D�Q�G�L�Q�J�� �D�E�R�X�W�� �W�K�H�� �%�U�L�W�D�L�Q�¶�V�� �F�D�V�H�� �V�W�X�G�\�� �W�K�D�W�� �L�V�� �I�X�U�W�K�H�U�� �G�H�Y�H�O�R�S�H�G�� �L�Q�� �W�K�L�V 

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, the comparative 

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 Blair (1993) 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 should not be ignored during the nuclear command development. For 

�L�Q�V�W�D�Q�F�H���� �K�H�� �Z�U�L�W�H�V���� �³�7�K�H�� �G�H�F�L�V�L�R�Q�� �S�U�R�F�H�V�V�� �L�Q�� �V�L�W�X�� �L�Q�Y�R�O�Y�H�V�� �K�X�Q�G�U�H�G�V�� �D�Q�G�� �W�K�R�X�V�D�Q�G�V�� �R�I��

people, many with delegated powers. It involves standard operating procedures, rules of 

engagement, and a large 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 authorize 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 

�W�K�H���G�H�F�L�V�L�R�Q���R�I���D���V�L�Q�J�O�H���D�F�W�R�U���L�Q���R�Q�O�\���W�K�H���P�R�V�W���W�U�L�Y�L�D�O���V�H�Q�V�H���´ (1993: p. 71) �%�O�D�L�U�¶�V���Z�R�U�N����

alo�Q�J�� �Z�L�W�K�� �)�H�D�Y�H�U�¶�V�� �Z�R�U�N���� �S�U�R�Y�L�G�H�� �D�� �X�V�H�I�X�O�� �X�Q�G�H�U�V�W�D�Q�G�L�Q�J�� �R�I�� �S�U�R�F�H�V�V�H�V�� �L�Q�Y�R�O�Y�H�G�� �L�Q��

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 development of nuclear C2.  
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Another work by Peter Feaver called Guarding the Guardians provides 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 style that influence the pattern of civilian 

�F�R�Q�W�U�R�O���R�Y�H�U���Q�X�F�O�H�D�U���R�S�H�U�D�W�L�R�Q�V�����7�K�H���G�L�V�F�X�V�V�L�R�Q���L�Q���)�H�D�Y�H�U�¶�V���E�R�R�N���L�V���R�I���P�X�F�K���U�H�O�H�Y�D�Q�F�H���W�R��

this thesis because the variables that are drawn for the thesis link themselves with that of 

�)�H�D�Y�H�U�¶�V�� �Y�D�U�L�D�E�O�H�V (1992: pp. 3-40) in some ways, as explained in later section of this 

chapter. Later Peter Feaver has also published a journal article entitled Command and 

Control in Emerging Nuclear Nations in which he highlighted the influence of nature of 

civil -military relations within the country and time-urgency factor on the structure of 

�F�R�X�Q�W�U�\�¶�V�� �Q�X�F�O�H�D�U���F�R�P�P�D�Q�G�� �D�Q�G�� �F�R�Q�W�U�R�O���� �Z�K�H�W�K�H�U�� �L�W���Z�L�O�O�� �E�H�� �G�H�O�H�J�D�W�L�Y�H�� �R�U�� �D�V�V�H�U�W�L�Y�H���� �7�K�L�V��

article was published in winter issue of International Security journal of 1992/3. At that 

time, India and Pakistan 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 framework 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., 1998-2013) 

is important because it helps to understand the development of nuclear C2 norm across 

different times of history. Other case studies �± Britain (time period is 1952-1967) and 

China (time period is 1964-1979), help to understand the development of nuclear C2 

norm during 1950s, 60s and 70s. 

 

Another study that was utilised is an edited book called Planning the Unthinkable. 

The contributors of this book study command and control systems of different states 

through the lens of realist, organizational and strategic culture theories; however, the 

�H�P�S�K�D�V�L�V�� �X�S�R�Q�� �V�W�U�D�W�H�J�L�F�� �F�X�O�W�X�U�H�� �L�Q�� �H�[�S�O�D�L�Q�L�Q�J�� �V�W�D�W�H�¶�V�� �E�H�K�D�Y�L�R�U�� �U�H�V�W�V�� �R�Q�� �³�W�K�H�� �Q�R�W�L�R�Q�� �W�K�D�W��

important differences do exist between people with different histories, outlooks, and 

�S�U�H�I�H�U�H�Q�F�H�V���´ (Wirtz, 1987: p. 14) Strategic culture theory posits, as Sagan observes, that 

�V�W�D�W�H�¶�V�� �&���� �L�V�� �L�Q�I�O�X�H�Q�F�H�G�� �E�\�� �V�W�D�W�H�¶�V�� �G�R�P�H�V�W�L�F�� �S�R�O�L�W�L�F�V���� �G�H�F�L�V�L�R�Q-making norms and 

historical experiences and myths. (Sagan, 2000: pp. 39-42) States having different 



 6 

cultural norms tend to adopt different designs for their C2. However, given the 

significance of domestic politics, Sagan (2000: p. 43) emphasizes upon the 

�Q�H�R�F�X�O�W�X�U�D�O�L�V�W�V�¶���S�U�R�S�R�V�L�W�L�R�Q���D�E�R�X�W���W�K�H���F�R�P�P�D�Q�G���V�\�V�W�H�P���W�K�D�W���L�Q���D���V�L�W�X�D�W�L�R�Q���Z�K�H�U�H���S�R�O�L�W�L�F�D�O��

leaders fear the possibility of military coup, there are higher chances of maintaining 

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

these weapons. (Biddle & Zirkle, 1996: pp. 171-212.) �0�R�U�H�R�Y�H�U���� �W�K�H�� �O�H�D�G�H�U�V�¶�� �E�H�O�L�H�I�V��

about surprise attack also define the structure of C2. (Sagan, 2000: p. 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. 44) Related to this, Peter Feaver (1992-93: pp. 160-187) 

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 predicts that different states would adopt 

different C2 structures depending on the domestic decision-making norms, domestic 

�L�Q�W�H�U�H�V�W�V���� �W�K�H�� �S�U�R�F�H�G�X�U�H�V�� �R�I�� �V�X�F�F�H�V�V�L�R�Q���� �H�[�S�H�U�L�H�Q�F�H�V�� �R�I�� �V�W�D�W�H�¶�V�� �P�L�O�L�W�D�U�\�� �D�Q�G�� �W�K�H�� �G�R�P�L�Q�D�Q�W��

interpretations about whether surprise attacks initiate wars. Among these, the decision-

making norms are significant for the thesis as they highlight the patterns of interaction 

among civil-military within the C2. Slocombe (1987: pp. 132-133) adds here the critical 

requirements of legitimacy and time for the decision-making process: �³�,�W���L�V���Q�R�W���V�X�I�I�L�F�L�H�Q�W��

�W�K�D�W�� �W�K�H�� �R�U�G�H�U�� �E�H�� �P�D�G�H�� �D�Q�G�� �F�R�P�P�X�Q�L�F�D�W�H�G�� �W�R�� �W�K�H�� �I�R�U�F�H�V���� �L�W�� �P�X�V�W�� �E�H�� �D�F�F�H�S�W�H�G�� �D�V�� �Y�D�O�L�G���´��

Therefore, it is critical to analyze how the decision-making norms help in locating the 

legitimate authority within a state that can issue launch orders. 

 

Sagan (2000: pp. 45-47) 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 depth scholarly investigation into the 

�X�Q�G�H�U�O�\�L�Q�J���S�U�R�F�H�V�V�H�V���W�K�D�W���L�Q�I�O�X�H�Q�F�H���P�L�O�L�W�D�U�\���G�R�F�W�U�L�Q�H���D�Q�G���&�����D�Q�G���D�U�J�X�H�V���W�K�D�W���W�K�H���³�Y�H�L�O���R�I��

�R�I�I�L�F�L�D�O�� �D�Q�Q�R�X�Q�F�H�P�H�Q�W�V�´�� �P�X�V�W�� �E�H�� �O�L�I�W�H�G�� �W�K�U�R�X�J�K�� �V�X�F�K�� �L�Q�Y�H�V�W�L�J�D�W�L�R�Q�V���� �,�W�� �L�V�� �D�W�� �W�K�L�V�� �S�R�L�Q�W��

where literature recognizes the importance of studying nuclear C2 from cultural 

viewpoint because it will provide deeper insight about the structure nuclear C2 and will 
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offer a degree of certainty about the future; thereby, enhancing the predictability about 

such matters. The thesis is largely a manifestation 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 post-Cold War period and in new nuclear 

weapon states. (Feaver, 1992-93: pp. 160-187; Seng, 1997: pp. 50-92.) 

 

For instance, Planning the Unthinkable contains two separate chapters that 

discuss Indian and Pakistani nuclear C2 contributed by respective Indian scholar 

Waheguru Pal Singh Sidhu (2000:p. 146, 156) and Pakistani scholar Zafar Iqbal Cheema 

(2000: pp. 174-175). Both scholars stressed upon the cultural approach to study C2 in 

comparison to the realist and organizational theories. These 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 C2 authorities �± 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. Therefore, there exists a substantial gap in the 

literature. The thesis aims to fill in by covering these developments in order to provide an 

�H�Q�K�D�Q�F�H�G�� �X�Q�G�H�U�V�W�D�Q�G�L�Q�J�� �D�E�R�X�W�� �W�K�H�� �W�Z�R�� �F�R�X�Q�W�U�L�H�V�¶�� �Q�X�F�O�H�D�U�� �&������ �7�K�H�� �E�R�R�N��Planning the 

Unthinkable did not cover the British and Chinese 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 instance, in Planning 

Armageddon Twigge and Scott provide a comprehensive and detailed account of British 

nuclear C2 and associated infrastructure of intelligence and communications. It covers 

�%�U�L�W�D�L�Q�¶�V�� �O�H�D�U�Q�L�Q�J�� �D�Q�G�� �H�I�I�R�U�W�V�� �W�R�� �P�D�Q�D�J�H�� �L�W�V�� �Q�X�F�O�H�D�U�� �R�S�H�U�D�W�L�R�Q�V�� �D�W�� �Q�D�W�L�R�Q�D�O���� �E�L�O�D�W�H�U�D�O�� �D�Q�G��

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 renders several 
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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. Likewise, �0�D�Q�D�J�L�Q�J�� �,�Q�G�L�D�¶�V�� �1�Xclear Forces by 

Verghese Koithara (2012) evaluates Indian nuclear force management in detail that 

highlights shortcomings in Indian nuclear decision-making and operations. This work, 

along with other studies on Indian nuclear C2 by different scholars (Perkovich, 2001; 

Tellis, 2001; Chengappa, 2000; Kanwal, 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 exclusively dealt with nuclear C2, 

notably John Wilson Lewis, Xue Litai, Jeffrey Lewis, Evan S. Medeiros, Mark Stokes 

and Wu Riqiang. (Lewis & Xue, 1988; Fravel & Medeiros, Fall 2010; Lewis and Litai, 

1987: pp. 542-554; Riqiang, 2011: pp. 91�±120; Stokes, 2010; Lewis, 2014) The works of 

these scholars renders important insight into Chinese nuclear C2 development that is used 

in this thesis. Similarly, works of Zafar Iqbal Cheema, Bhumitra Chakma, Zia Mian, 

Zafar Khan, Feroz Hasan Khan and Naeem Salik provides baseline understanding about 

�3�D�N�L�V�W�D�Q�¶�V���Q�X�F�O�H�D�U���&���� (Cheema, 2000: p. 170-180; Salik, 2009; Khan, 2012; Kothari & 

Mian (eds.), 2001; Mian, 2001: p. 6; Chakma, 2008) The above-mentioned works and 

�V�F�K�R�O�D�U�V���U�H�P�D�L�Q�H�G���I�R�F�X�V�H�G���R�Q���L�Q�G�L�Y�L�G�X�D�O���F�R�X�Q�W�U�\�¶�V���Q�X�F�O�H�D�U���&�����W�K�H�U�H�I�R�U�H���D�U�H���O�Lmited. This 

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 different states 

(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 

�D�V�V�H�V�V���W�K�H���G�H�Y�H�O�R�S�P�H�Q�W���R�I���V�W�D�W�H�V�¶���Q�X�F�O�H�D�U���&�����D�F�U�R�V�V���G�L�I�I�H�U�H�Q�W���W�L�P�H���S�H�U�L�R�G�V���R�I���K�L�V�W�R�U�\�����7�Kis 

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 considering nuclear C2 for a 

single country case study, the dominant approach within the existing literature. It applies 
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a common framework (discussed in later parts) that consists of the influence of threat 

environment, leadership and control of nuclear operations on the evolution 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 

stakeholders. 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 existing literature 

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 

forces? 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 contribute to the 

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. 
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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 

countries possess 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 NWS �± the 

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 these states 

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 capability will be studied to understand 

how the key stakeholders �± the political, military and scientific communities �± managed 

to coexist with one another under an agreed arrangement for managing nuclear 

operations. Generally, an initial fifteen years are studied for each 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 criterion, the time period under examination will 

be 1952-1967 for Britain, 1964-1979 for China, and 1998-2013 for India and Pakistan. 

India conducted nuclear explosion in 1974 however after that the progress in nuclear 

weapons and associated delivery systems remained very slow. 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 1952 till 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:  
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�x What are the main factors that determine the evolution of nuclear command 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 indicate towards norms across case studies 

and time? 

 

 

Research Methodology 

 

This thesis applies two-tier research methodology. First consists of a comparative 

case study research approach that allows to evaluate the differences and/or similarities 

among the nuclear C2 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 for 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, China, India and Pakistan) development of 

nuclear C2, with the aim of generalize where possible common factors within each 

programme.  

 

�$�� �F�D�V�H�� �V�W�X�G�\�� �D�S�S�U�R�D�F�K�� �L�V�� �G�H�I�L�Q�H�G�� �D�V�� �³�D�Q�� �H�P�S�L�U�L�F�D�O�� �L�Q�T�X�L�U�\�� �W�K�D�W�� �L�Q�Y�H�V�W�L�J�D�W�H�V�� �D��

contemporary phenomenon within its real-life context; when the boundaries between 

phenomenon and context are not clearly evident; and in which multiple sources of 

�H�Y�L�G�H�Q�F�H�� �D�U�H�� �X�V�H�G���´ (Yin, 1984: p. 23) It allows researcher to conduct in-depth 

observation, analysis and reconstruction to explain the process and outcome of a 

phenomenon. (Tellis, 1997) In general, a case study approach should be used when: (Yin, 
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2003: p. 47) �R�Q�H���� �W�K�H�� �I�R�F�X�V�� �R�I�� �U�H�V�H�D�U�F�K�� �L�V�� �W�R�� �D�Q�V�Z�H�U�� �µ�K�R�Z�¶�� �D�Q�G�� �µ�Z�K�\�¶���� �W�Z�R���� �R�Q�H�� �F�D�Q�Q�R�W��

manipulate the behavior of agents involved in the study; three, 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 phenomenon. This approach has been 

applied in many disciplines including sociology, management, government, education, 

law and medicine. (Zainal, 2007: p. 1) It 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 contexts. Multiple-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 experimental 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 on limited space for scientific generalization, due to the necessarily limited 

number of samples selected. (Yin, 2003: p. 21) In this thesis a seemingly relatively small 

number of cases (four) is selected, although this represents a significant fraction of the 

states that have developed nuclear weapons (nine).  

 

According to Yin (2003: p. 47), multiple cases are selected for research that either 

�³�S�U�H�G�L�F�W�V�� �V�L�P�L�O�D�U�� �U�H�V�X�O�W�V�� ���D�� �O�L�W�H�U�D�O�� �U�H�S�O�L�F�D�W�L�R�Q���� �R�U�� �S�U�H�G�L�F�W�V�� �F�R�Q�W�U�D�V�W�L�Q�J�� �U�H�V�X�O�W�V�� �E�X�W�� �I�R�U��

predictable reasons (a t�K�H�R�U�H�W�L�F�D�O���U�H�S�O�L�F�D�W�L�R�Q�����´���)�R�U���W�K�L�V���W�K�H�V�L�V���F�D�U�H���Z�D�V���W�D�N�H�Q���W�R���I�R�F�X�V���R�Q��

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 cases 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 add rigour to case study research. These components include: 

(Rowley, 2002: pp. 16-18) explicit or implicit propositions, application of conceptual 
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�I�U�D�P�H�Z�R�U�N�����U�H�V�H�D�U�F�K���T�X�H�V�W�L�R�Q�V���L�Q�F�O�X�G�L�Q�J���µ�K�R�Z�¶���D�Q�G���µ�Z�K�\�¶���T�X�H�V�W�L�R�Q�V���� �O�L�Q�N�V���E�H�W�Z�H�H�Q���G�D�W�D��

and propositions, and criteria 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 with this study focusing on the initial fifteen years after these NWS attained 

operational nuclear capability. Data collection for comparative case studies can include 

quantitative and/or qualitative data. This is necessary to provide an in-depth 

understanding 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 framework. To 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 independent variables: 

 

1. Geo-strategic threat environment 

2. Nuclear weapons norms 

3. Leadership 

4. Control of Nuclear Operations (Civilian/Military Control) 

 

A detailed framework is discussed in following chapter that explains the 

relationship between the independent variables and the 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 relevant evidence 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.  
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For each case study chapter, the external environment comprising of geo-strategic 

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. Keeping in view the threats and challenges, the integration of 

�W�K�U�H�H���V�W�D�N�H�K�R�O�G�H�U�V���Z�L�W�K�L�Q���H�D�F�K���V�W�D�W�H�¶�V���Q�X�F�O�H�D�U���&�����L�V���W�K�H�Q���V�W�X�G�L�H�G�����W�K�H���L�Q�W�H�U�Q�D�O���L�Q�W�H�J�U�D�W�L�R�Q��

of politicians, military and scientists that requires sound leadership to communicate a 

clear vision and goals 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 understanding of nuclear 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 China, 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 data 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 these 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 of India and 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 2014. The author worked for 

four years (2007-2011) as a researcher in the Arms Control and Disarmament Directorate 

�R�I���W�K�H���6�W�U�D�W�H�J�L�F���3�O�D�Q�V���'�L�Y�L�V�L�R�Q�����Z�K�L�F�K���L�V���W�K�H���V�H�F�U�H�W�D�U�L�D�W���R�I���3�D�N�L�V�W�D�Q�¶�V���1�D�W�L�R�Q�D�O���&�R�P�P�D�Q�G��

Authority. This experience proved very helpful in identifying, 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 personnel and experts 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 to this limitation 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 limitation in their 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, author could 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 of Pakistani 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, Chinese 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 institutions 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 including Dr Shireen 

Mazari, former ambassador Tariq Osman Haider, Dr Zafar Khan, Dr Rifaat Hussain, Dr. 

Pervez Hoodbhoy shared their views on the subject. Due to lack of information on 

�F�R�X�Q�W�U�\�¶�V�� �Q�X�F�O�H�D�U�� �&���� �L�Q�� �S�X�E�O�L�F�� �G�R�P�D�L�Q�� �W�K�H�� �H�[�F�K�D�Q�J�H�� �R�I�� �L�G�H�D�V�� �U�H�P�D�L�Q�H�G�� �O�L�P�L�W�H�G�� �G�Xring 

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 in Pakist�D�Q�¶�V��

chapter however semi-anonymously. 

 

Thesis structure 

 
Chapter 1 outlines 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 framework helps this study fit into the existing literature on 

nuclear C2. It provides what comprises nuclear C2 and introducing key concepts related 

to the subject followed by exploration of variables that will be tested in subsequent 

chapters. Importantly, key stages of nuclear C2 development are discussed in this chapter 

�W�K�D�W���I�D�F�L�O�L�W�D�W�H�V���W�R���V�W�X�G�\���S�U�R�J�U�H�V�V�L�R�Q���L�Q���H�D�F�K���F�D�V�H���V�W�X�G�\�¶�V���Q�X�F�O�H�D�U���&�����G�H�Y�H�O�R�S�P�H�Q�W���� 

 

Chapter 2 investigates British Nuclear Command and Control 1952-67. The 

�H�Y�R�O�X�W�L�R�Q�� �R�I�� �%�U�L�W�D�L�Q�¶�V�� �Q�X�F�O�H�D�U�� �&���� �G�X�U�L�Q�J�� �W�K�H�� �S�H�U�L�R�G�� ��������-1967 is outlined within this 

Chapter. The formative 15 years of British nuclear C2 are studied to examine how the 

�F�R�X�Q�W�U�\�¶�V�� �J�H�R�V�W�U�D�W�H�J�L�F�� �H�Q�Y�L�U�R�Q�P�H�Q�W���� �W�K�U�H�D�W�� �S�H�U�F�H�S�W�L�R�Q�� �D�Q�G�� �F�Kallenges emanating from 
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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 new NWS. During this time period 

�%�U�L�W�D�L�Q�¶�V���V�W�U�D�W�H�J�L�F���Q�X�F�O�H�D�U���I�R�U�F�H���H�Y�R�O�Y�H�G���I�U�R�P���D�L�U�E�R�U�Q�H���W�R���V�H�D�E�R�U�Q�H�����,�Q���D�G�G�L�W�L�R�Q�����W�K�H���Q�D�W�X�U�H��

of civil-military relations regarding nuclear weapons during this period is studied as it 

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

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

UK regarding command and control mechanisms, diverging and converging civil-military 

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

SOPs developed for managing nuclear operations.  

 

Chapter 3 looks at Chinese Nuclear Command and Control 1964-79.  This 

Chapter discusses Chinese nuclear C2 during its formative years, examining the role of 

Mao�¶�V�� �O�H�D�G�H�U�V�K�L�S�� �D�Q�G�� �W�K�H�� �&�0�&�¶�V�� �F�R�Q�W�U�R�O�� �R�I�� �Q�X�F�O�H�D�U�� �R�S�H�U�D�W�L�R�Q�V���� �'�X�U�L�Q�J�� �W�K�L�V��time, 

�%�H�L�M�L�Q�J�¶�V�� �J�H�R-strategic environment remained stringent and threatening as several crises 

and border clashes emerged during 1950s and 60s with the superpowers (the US and 

former So�Y�L�H�W�� �8�Q�L�R�Q������ �7�K�U�H�D�W�H�Q�H�G�� �E�\�� �D�Q�G�� �P�R�W�L�Y�D�W�H�G�� �W�R�� �F�K�D�O�O�H�Q�J�H�� �V�X�S�H�U�S�R�Z�H�U�V�¶�� �Q�X�F�O�H�D�U��

monopoly, Mao directed the development of Chinese nuclear forces, which comprising of 

megaton weapons and ballistic missiles. During this period, 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 

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

 

Chapter 4 explores Indian Nuclear Command and Control 1974-2013. This 

chapter aims to study the stability of Indian Nuclear Command Authority (NCA) 

primarily from1998 till 2013 however 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 regional environment characterized by violent non-state 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 develo�S�P�H�Q�W�� �U�H�J�D�U�G�L�Q�J�� �,�Q�G�L�D�Q�¶�V�� �G�R�F�W�U�L�Q�H�� �D�Q�G�� �Q�X�F�O�H�D�U�� �I�R�U�F�H�� �D�U�H��

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 decision-making process.  

 

Chapter 5 analyses �3�D�N�L�V�W�D�Q�¶�V�� �1�X�F�O�H�D�U�� �&�R�P�P�D�Q�G�� �D�Q�G�� �&�R�Q�W�U�R�O�� ��������-2013 This 

chapter focuses on the influence of the geo-strategic environment and nuclear weapon 

norms on developments made in integrating the three stakeholders within Pak�L�V�W�D�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 and low-intensity 

conflict) to the India-�3�D�N�L�V�W�D�Q�� �U�L�Y�D�O�U�\���� �3�D�N�L�V�W�D�Q�¶�V�� �1�D�W�L�R�Q�D�O�� �&�R�P�P�D�Q�G�� �$�X�W�K�R�U�L�W�\�� ���1�&�$����

remained under military leadership from 1999 till 2008, implying a dominance of the 

�P�L�O�L�W�D�U�\���D�V���W�K�H���N�H�\���V�W�D�N�H�K�R�O�G�H�U���Z�L�W�K�L�Q���F�R�X�Q�W�U�\�¶�V���Q�X�F�O�H�D�U���&�������*�L�Y�H�Q���W�K�H���L�Q�Y�R�Ovement of the 

�P�L�O�L�W�D�U�\�� �L�Q�� �W�K�H�� �F�R�X�Q�W�U�\�¶�V�� �K�L�V�W�R�U�\�� �K�D�V�� �U�H�V�X�O�W�H�G�� �L�Q�� �W�X�U�E�X�O�H�Q�W���S�H�U�L�R�G�V���� �W�K�L�V�� �F�K�D�S�W�H�U�� �H�[�D�P�L�Q�H�V��

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

 

Chapter 6 provides a comparative Analysis of Country Case Studies. This 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 examining the relative influence of 

the geo-strategic 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 their formative years.  

 

Lastly, Chapter 7 summarises the research approach and questions raised in this 

thesis. It highlights briefly the key findings of this thesis reflecting the influence of four 

variables �± geo-strategic environment, nuclear weapons norms, leadership and control of 

nuclear operations, on the evolution and stability of nuclear C2.  In the end this chapter 

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

 

This chapter outlines the analytical 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 as positive and negative command controls, 

delegation 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 

discussion. 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 Sagan (2000: 

p. 16) who notes that �W�K�H���N�H�\���T�X�H�V�W�L�R�Q���I�R�U���V�X�F�K���D���V�\�V�W�H�P���L�V�����³�+�R�Z���G�R���W�K�H�\�����V�W�D�W�H�V�����H�Q�V�X�U�H��

that these weapons (unconventional weapons) actually are used according to [their] plans 

�D�Q�G�� �Q�R�W�� �X�Q�G�H�U�� �G�L�I�I�H�U�H�Q�W�� �F�L�U�F�X�P�V�W�D�Q�F�H�V�� �R�U�� �I�R�U�� �R�W�K�H�U�� �S�X�U�S�R�V�H�V�"�´�� �$�F�F�R�U�G�L�Q�J�� �W�R�� �W�K�H�� �8�6��

Department of Defence (2001: p. 2)�����W�K�L�V���L�Q�Y�R�O�Y�H�V���³�W�K�H���H�[�H�U�F�L�V�H���R�I���D�X�W�K�R�U�L�W�\���D�Q�G���G�L�U�H�F�W�L�R�Q��

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 that support those operations; and, as Head of State over required multinational 

�D�F�W�L�R�Q�V���W�K�D�W���V�X�S�S�R�U�W���W�K�R�V�H���R�S�H�U�D�W�L�R�Q�V���´�� �+�H�U�H�����W�K�H���Z�R�U�G��command entails assigning a task 

by the highest political authority in a country �± the president or prime minister as 

�G�H�V�F�U�L�E�H�G�� �L�Q�� �D�� �F�R�X�Q�W�U�\�¶�V�� �F�R�Q�V�W�L�W�X�W�L�R�Q���± to its military forces. While control implies 

monitoring the functioning of military forces as per the command 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 between the personnel �± civilian and 

military �± and the technologies employed to ensure effective application of command and 

�F�R�Q�W�U�R�O���� �$�G�D�S�W�L�Q�J�� �I�U�R�P�� �W�K�H�� �G�H�I�L�Q�L�W�L�R�Q�� �R�I�� �3�D�X�O�� �%�U�D�F�N�H�Q�¶�V�� �P�L�O�L�W�D�U�\�� �F�R�P�P�D�Q�G�� �D�Q�G�� �F�R�Q�W�U�R�O����

Zian Mian (2001 p. 6) hints at the scale of this task, �V�W�D�W�L�Q�J�� �W�K�D�W���� �W�K�H�� �³�F�R�P�P�D�Q�G�� �D�Q�G��
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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 technical system with nuclear weapons only being a 

�V�P�D�O�O���S�D�U�W���R�I���W�K�L�V���´�� 

 

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 warning and attack assessment; and the proper delegation of 

authority. (Cimbala & Rainow, 2007: pp. 47-54; Cimbala, 2001: pp. 123-131) Where, 

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

 

Positive and Negative Command Controls 

 

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 command. (Cimbala, 2001: pp. 123-124; 

Cimbala & Rainow, 2007: pp. 47-48; Cimbala, 2002:p. 146) These 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�H�� �8�6�� �3�U�H�V�L�G�H�Q�W�� �D�F�W�V�� �³�D�V�� �D�� �V�D�I�H�W�\�� �F�D�W�F�K�� �S�U�H�Y�H�Q�W�L�Q�J�� �R�W�K�H�U�� �W�U�L�J�J�H�U�V�� �I�U�R�P�� �I�L�U�L�Q�J���´ 

(Bracken, 1983: p. 196) During 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 

represents the lowest level practice during peacetime with Level 1 being the highest level 

of alert depicting forces ready for imminent war during a crisis. (see Sagan, 1985: pp. 99-

139) 

 

This complex and tricky interplay of positive and negative controls is embedded 

�L�Q�� �3�H�W�H�U�� �)�H�D�Y�H�U�¶�V��(1992-93: p. 168; also see 1992: pp. 12-21) Always/Never dilemma. 
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�7�K�L�V���G�L�O�H�P�P�D���V�L�J�Q�L�I�L�H�V���W�K�D�W�����³�/�H�D�G�H�U�V���Z�D�Q�W���D���K�L�J�K���D�V�V�X�U�D�Q�F�H���W�K�D�W���W�K�H���Z�H�D�S�R�Q�V���Z�L�O�O���D�O�Z�D�\�V��

work when directed and a similar assurance that they will never be used in the absence of 

�D�X�W�K�R�U�L�]�H�G���G�L�U�H�F�W�L�R�Q���´���7�K�H�U�H���O�L�H�V���D�Q���L�Q�K�H�U�H�Q�W���W�H�Q�V�L�R�Q���E�H�W�Z�H�H�Q���W�K�H���P�D�L�Q�W�H�Q�D�Q�F�H���R�I���S�R�V�L�W�L�Y�H��

and negative controls, or use-control measures, over nuclear forces because, in order to 

ready forces for prompt action or retaliation, there is a requirement to ensure certain steps 

can be taken which could potentially lead to the reduction in controls guarding against 

accidental or inadvertent use. (Feaver, 1992: pp. 12-21) Related to this are issues of 

assertive and delegative controls. (Feaver, 1992: pp. 26-27) 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 military, including 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 attacks. (Cimbala & Rainow, 2007: p. 

50) Here, decision makers should have the necessary time to respond appropriately after 

receiving a valid attack warning. (Cimbala & Rainow, 2007: p. 50; Cimbala, 2000: p. 

148; Cimbala, 2001: p. 100) In addition to the technologies needed to make accurate 

assessments, 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 interpretation of 

events ambiguous and challenging. Here it will be crucial to be able to communicate 

command orders between the higher authority to the forces. (Blair, 1987: p. 117) This 

situation is complicated by likely stresses and tensions that might exacerbate intrinsic 

cognitive biases when it comes to event interpretation. (Dougherty, 1987: pp. 407-25) 

 

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 personnel on the lower 



 23 

rung of the chain of command. (Blair, 1987: pp. 115-6) At the lower level in the US 

�V�\�V�W�H�P���� �Z�H�D�S�R�Q�V�� �F�R�P�P�D�Q�G�H�U�V�� �F�D�Q�� �P�D�N�H�� �³�L�Q�G�H�S�H�Q�G�H�Q�W�� �M�X�G�J�P�H�Q�W�V�´�� �G�H�S�H�Q�G�L�Q�J�� �R�Q�� �W�K�H��

circumstances faced after receiving defense condition messages, but the authority to carry 

�R�X�W�� �V�X�F�K�� �M�X�G�J�P�H�Q�W�V�� �³�L�V�� �Q�R�W�� �D�� �O�L�F�H�Q�V�H�´�� �D�Q�G�� �D�E�X�V�H�� �R�I�� �W�K�L�V�� �D�X�W�K�R�U�L�W�\�� �³�F�R�X�O�G�� �E�U�L�Q�J��

�U�H�S�U�L�P�D�Q�G�´�� (Blair, 1987: pp. 117) �1�R�Q�H�W�K�H�O�H�V�V���� �W�K�H�� �³�)�L�H�O�G�� �F�R�P�P�D�Q�G�H�U�V�� �F�D�Q�� �D�F�W�� �D�V�� �D��

buffer to moderate certain excesses that an untempered alerting system might produ�F�H���´ 

(Blair, 1987: pp. 117) 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 behavior at any 

level of command. (Cimbala, 2002: p. 145-6) 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 an essential feature of a 

C2 system. (Feaver, 1992-93: p. 168-170; also see Bracken, 1987: pp. 352-72) 

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 the lower level where 

the nuclear weapons are located is not as simple as it appears to be in theory, due 

primarily to human factors. As Cimbala (2001: p. 8) notes, in the chain of command, 

�D�O�P�R�V�W���D�O�O���S�H�U�V�R�Q�Q�H�O���S�R�V�V�H�V�V���³�V�R�P�H���G�L�V�F�U�H�W�L�R�Q���D�Q�G���P�D�\���G�H�F�L�G�H�«���W�R���W�K�L�Q�N���Ior themselves 

�R�Q�F�H���Q�X�F�O�H�D�U���F�K�D�U�J�H�V���E�H�J�L�Q���W�R���P�R�Y�H���I�U�R�P���V�W�R�U�D�J�H���V�L�W�H�V���W�R���O�D�X�Q�F�K���S�O�D�W�I�R�U�P���´���,�Q���W�K�L�V���U�H�V�S�H�F�W��

there is a risk that, when orders are passed downwards during a period of crisis 

mobilization, organizational interests will emerge. For a C2 system to work effectively 

�Q�X�F�O�H�D�U�� �I�R�U�F�H�� �F�R�P�P�D�Q�G�H�U�V�� �Z�L�O�O�� �Q�H�H�G�� �W�R�� �³�I�R�O�O�R�Z�� �R�U�G�H�U�V�� �W�R�� �U�H�W�D�O�L�D�W�H�� �Z�L�W�K�R�X�W�� �T�X�H�V�W�L�R�Q�L�Q�J��

�W�K�H�L�U�� �R�Z�Q�� �D�F�W�L�R�Q�V���´ (Cimbala & Rainow, 2007: p. 54) Accounting for bureaucratic 

processes and different organizational interests remains a crucial aspect of making 

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 control. (Cotter, 1987: p. 17) 
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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 launch decisions. The following quote 

captures the essence of this issue: 

 

�³�,�Q�� �W�K�H�R�U�\���� �R�U�G�H�U�V�� �Q�H�H�G�� �Q�R�W�� �F�R�P�H�� �I�U�R�P�� �W�K�H�� �S�U�H�V�L�G�H�Q�W�� �R�U�� �Y�L�F�H��

president. As commander in chief the president may legally 

delegate his authority to release nuclear weapons either to a 

potential 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 more 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. 41-54) 

 

This trade-off is of a critical nature when governments want to implement a 

centralized and highly assertive C2 system with weapons in a non-alert state of readiness, 

under civilian custody, and that can only be used once authorized by the central 

command. (Steinbruner, 1987: pp. 539-43) 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 vulnerability to a decapitative 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 authority �± putting weapons in high alert status under the military 
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�R�S�H�U�D�W�R�U�V�¶�� �F�X�V�W�R�G�\�� �Z�L�W�K�� �S�U�L�R�U�� �G�H�O�H�J�D�W�L�R�Q�� �R�I�� �D�X�W�K�R�U�L�W�\�� �W�R�� �O�D�X�Q�F�K���� �8�Q�G�H�U�� �W�K�L�V�� �V�R�U�W�� �R�I��

delegation of authority arrangement, command vulnerability would reduce as the fear of a 

decapitative strike lessens, but it increases the risk of inadvertent or unauthorized use. 

�'�X�U�L�Q�J�� ���������V���� �$�P�H�U�L�F�D�Q�V�¶�� �I�H�D�U�V�� �R�I�� �D�� �6�R�Y�L�H�W�� �G�H�F�D�S�L�W�D�W�L�R�Q�� �V�W�U�L�N�H�� �K�L�J�K�O�L�J�K�W�H�G�� �W�K�H��

complexities involved in nuclear C2. Combined with this, the fear of a loss of 

communication due to electromagnetic pulse generation, and other attacks, resulted 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 operations can 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 worst-case threat scenarios for which 

nuclear C2 of a particular nuclear force is designed. 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 goal as 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 this 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 

 

�6�W�D�E�L�O�L�W�\�� �L�V�� �F�R�P�P�R�Q�O�\�� �G�H�I�L�Q�H�G�� �D�V�� �³�W�K�H�� �V�W�U�H�Q�J�W�K�� �W�R�� �V�W�D�Q�G�� �R�U�� �H�Q�G�X�U�H�´�� thereby 

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 defin�H�G�� �D�V�� �W�K�H�� �³�F�R�Q�G�L�W�L�R�Q�� �L�Q��
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which a slight disturbance in a system does not produce too disturbing an effect on that 

�V�\�V�W�H�P�´�� (Definition from Encyclopedia Britannia) Sometimes, the concept is referred as 

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

�7�K�L�V���L�Q�G�L�F�D�W�H�V���W�K�D�W���V�W�D�E�O�H���V�\�V�W�H�P�V���R�U���R�U�J�D�Q�L�]�D�W�L�R�Q�V���³�G�R���Q�R�W���F�R�Q�W�D�L�Q���L�Q�W�H�U�Q�D�O���S�U�H�V�V�X�U�H�V���I�R�U��

�F�K�D�Q�J�H���D�Q�G�����W�K�H�U�H�I�R�U�H�����Z�L�O�O���F�K�D�Q�J�H���R�Q�O�\���D�V���D���U�H�V�X�O�W���R�I���H�[�W�H�U�Q�D�O���S�U�H�V�V�X�U�H���´ (Scott and et. al., 

1966: p. 22) 

 

The concept of evolution 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 differential replication. (Safarzynska and van den Bergh, 2008: pp. 5-8; Nill 

and Kemp, 2009: p. 669) Here 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. Selection 

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 technology. (Safarzynska and van den Bergh, 2008: pp. 5-8) 

 

Organizational evolutionary theories suggest different stages in the organizational 

life cycle through which organizations respond to their environment through variation, 

selection and differential retention. (Murmann & et. al., 2003: pp. 1-19; Nonaka & et. al., 

2006: pp. 1179-1208; Richerson & et. al., 2006: pp. 201-211) 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 sequential in form and spirit, 

hierarchically progressive and not easily reversible, and they are complex involving a 

broad range of organizational activities, operations and structures. (Gottschalk & Solli-

Saether, 2009: p. 109) 
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As organizations evolve Schein (2010: pp. 73-92) 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 subsequently achieve 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 their 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 and routines 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 during evolution become stable. 

 

Consider the example of US defence industry that is highly sensitive to the 

technological innovation. (Depeyre & Dumez, 2009: pp. 90-99) The end of Cold War 

presented the US defence industry with challenges that generated immense uncertainty 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 which directly 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 defence products by reinforcing their 

assets and to develop dual (civil-military) 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 firms decided 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 time �± Boeing adopted the dual strategy. These decisions 

eventually resulted in bringing stability within the industry. 
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In another study, authors examine the emergence of the civil-military 

collaboration to develop bipolar battery �± a dual technology �± in The Netherlands through 

the socio-technical network perspective. (Kulve & Smit, 2003: pp. 955-970) In a socio-

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 electromagnetic propelled 

guns used on warships; therefore, only one actor �± the military �± was involved in the 

production and application of the battery. In subsequent years 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 socio-technical 

network of the bipolar battery broadened to include civilian industry and research, and 

other uses of battery were also recognized such as to provide auxiliary power supply for 

hybrid vehicles.  

 

Some scholars think that stability is likely to impede organizational adaptation. 

(Leana & Barry, 2000: 753-759) For instance, institutional theorists argue that when 

networks of relationships within organizations become established and dense then new 

information is not likely to penetrate rapidly. (Greenwood & Hinings, 1996: pp. 1022-

1054; Powell and DiMaggio, 1991; Lawrence, 1999: pp. 161-188) The organizational 

actors do not exhibit a strong desire for change and prefer the existing status-quo 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 their environment 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 

develops 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 by motivating 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 knowledge. (Coase, 1937: pp. 386-405; Williamson, 1975) This generates trust 

among employers and employees that motivates them to successfully achieve their targets 

collectively. (Coase, 1937: pp. 386-405; Williamson, 1975) In order to develop an 

effective and stable working relationship, it is important that organizational actors share a 

common mindset and core values which can be assessed if the behavioral norms of the 

organizational actors remain consistent. (Senge, 1990) 

 

Even leaders can play important role in establishing and institutionalizing the 

organizational core values. For instance, Lockheed Martin �± the leading aerospace firm, 

was founded in mid-1990s 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 integrated the senior executives established and 

institutionalized ethical conduct in the emerging culture of Lockheed Martin. They 

�D�G�R�S�W�H�G�� �V�L�[�� �F�R�U�H�� �Y�D�O�X�H�V�� �W�K�D�W�� �G�H�S�L�F�W�H�G�� �F�R�P�S�D�Q�\�¶�V�� �H�W�K�L�F�D�O�� �V�W�D�Q�G�D�U�G�V�� �L�Q�F�O�X�G�L�Q�J�� �K�R�Q�H�V�W�\����

integrity, respect, trust, responsibility and citizenship. (Lockheed Martin, 2005) 

Similarly, in order to bring any change in organizational objectives or structure the 

organizations need to engage all its stakeholders.  

 

�&�R�Q�V�L�G�H�U�� �W�K�H�� �H�[�D�P�S�O�H�� �R�I�� �*�H�Q�H�U�D�O�� �(�O�H�F�W�U�L�F�¶�V�� ���*�(���� �P�R�Y�H�� �W�R�Z�D�U�G�V�� �E�X�L�O�G�L�Q�J�� �J�U�H�H�Q��

technology. (Mirvis & et. al., 2010: pp. 318-320) The CEO of GE, Jeff Immelt, launched 

�D�Q�� �D�J�J�U�H�V�V�L�Y�H�� �F�D�P�S�D�L�J�Q�� �F�D�O�O�H�G�� �*�(�¶�V�� �H�F�R�P�D�J�L�Q�D�W�L�R�Q�� �F�D�P�S�D�L�J�Q�� �L�Q�� ������������ �*�(�� �I�R�F�X�V�H�G�� �R�Q��

broad engagement with its stakeholders during 2006-2010 to bring these stakeholders on 

board 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 s�X�V�W�D�L�Q�D�E�L�O�L�W�\�� �R�I�� �*�(�¶�V�� �P�R�Y�H�� �W�R�Z�D�U�G�V�� �J�U�H�H�Q�� �W�H�F�K�Q�R�O�R�J�\�� �O�D�U�J�H�O�\�� �G�H�S�H�Q�G�H�G�� �R�Q�� �L�W�V��

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 

agreement 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 military operations. For instance, during the Iran-

Iraq war Iraqi 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 battlefield resulting in serious Iraqi losses in the Al 

Fao and Mebran campaigns. (McCarthy & Tucker, 2000: pp. 63-65) The reason to 

maintain assertive control was that Saddam Hussein never trusted its senior air force 

officials, therefore, he did not allocate important weapons and missions to the Iraqi air 

force. (McCarthy & Tucker, 2000: p. 72) Gregory F. Giles (2000: p. 98) observe similar 

state of affairs in his study of Iranian C2 of chemical weapons. In order to contain Iranian 

�P�L�O�L�W�D�U�\�¶�V�� �G�H�V�L�U�H�V�� �W�R�� �S�O�D�\�� �S�L�Yotal role in politics, the mullahs in Iran created Islamic 

Revolutionary Guard Corps (IRGC) and multiple rather overlapping organizations such 

�D�V���3�R�O�L�W�L�F�D�O���,�G�H�R�O�R�J�L�F�D�O���'�L�U�H�F�W�R�U�D�W�H�����3�,�'�����D�Q�G���,�P�D�P�¶�V���5�H�S�U�H�V�H�Q�W�D�W�L�Y�H�V�����,�5�����W�R���H�Q�V�X�U�H���W�L�J�K�W��

political control over the 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 

commander-in-chief according to the constitution gives the consent to unconventional 

weapon use; however, in case of decapitation strike the regular military would be 

�F�R�Q�V�W�U�D�L�Q�H�G�� �W�R�� �D�F�F�H�V�V�� �D�Q�G�� �X�V�H�� �F�K�H�P�L�F�D�O�� �Z�H�D�S�R�Q�V�� �O�H�D�G�L�Q�J�� �W�R�� �³�I�D�L�O-�V�D�I�H�´�� �&���� �V�\�V�W�H�P���� �7�K�L�V��

mistrust is not healthy 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 organizational 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 changing requirements 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 organization and these stable relationships should not 
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become complacent about the existing way of life in the organization. Another important 

�G�U�L�Y�L�Q�J���I�D�F�W�R�U���R�I���W�K�H���R�U�J�D�Q�L�]�D�W�L�R�Q���L�V���L�W�V���P�L�V�V�L�R�Q���R�U���O�H�D�G�H�U�V�K�L�S�¶�V���Y�L�V�L�R�Q���I�R�U���W�K�H���R�U�J�D�Q�L�]�D�W�L�R�Q��

according to which an organization develops and any change in that mission or 

�O�H�D�G�H�U�V�K�L�S�¶�V�� �Y�L�V�L�R�Q�� �Z�R�X�O�G�� �O�H�D�G�� �F�K�D�Q�J�H�� �W�R�� �R�F�F�X�U���W�K�U�R�X�J�K�R�X�W�� �W�K�H�� �R�U�J�D�Q�L�]�D�W�L�R�Q�� (Nielsen & 

et. al., 1995: pp. 35-59) However, the change in organizational mission is a planned 

change as opposed to an abrupt change that 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 undergo a process of evolution. Drawing 

on the organisational literature (Bruderer & Singh, 1996: pp. 1322-1349) three key stages 

inception, 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.  

 

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 bureaucracies at this point. The prime concern will be survival, 

including the need, to establish its position and to gain legitimacy within the 

�V�W�D�W�H�¶�V���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���D�V���Z�H�O�O���D�V���L�Q���W�K�H���L�Q�W�H�U�Q�D�W�L�R�Q�D�O���V�\�V�W�H�P�����7�H�F�K�Q�L�F�D�O���H�I�I�L�F�L�H�Q�F�\���L�V��

another key requirement at this stage 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 in shaping how the nuclear C2 system 

develops. 

 

2. 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 likely be 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 stagnation. 

 

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, 

organizational beliefs and working relationships among stakeholders have become 

institutionalized and the organization will have developed high-levels of 

competence in certain practices and technologies. At this stage, it may become 

difficult for the nuclear C2 system to respond 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 become their way of 

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 organizational 

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 strengthening of nuclear 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 establishing cohesion 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 and state-run 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 national security, 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 advancement.  

 

The external environment in terms of threatening geo-strategic environment and 

nuclear weapons norms developing and/or developed at international level including 

technological developments are, to a great extent, stable with regards to rapid changes. In 

other words, nuclear C2 can predict changes in its external environment because any 

change, either geo-strategic or nuclear weapons norms, will take a significant amount of 

time to surface. Developments such as procurement of parts or whole delivery systems, 

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 C2 to predict 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 increases with the lack of 

�W�U�X�V�W���L�Q���D�G�Y�H�U�V�D�U�\�¶�V���S�O�D�Q�V���I�R�U���F�R�Q�G�X�F�W�L�Q�J���Q�X�F�O�H�D�U���R�S�H�U�D�W�L�R�Q�V���L�Q���W�L�P�H�V���R�I���F�U�L�V�L�V���� 

 

The nuclear C2, nonetheless, faces a challenging environment because of constant 

development and maintenance, sometimes reactive and sometimes competitive, of 

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. However, any 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 environment. 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: Geo-strategic Environment 

 

The first independent variable in this thesis is the geo-strategic 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 international system, its immediate neighbourhood and the terrain that influences 

�W�K�H�� �V�W�D�W�H�¶�V�� �Q�D�W�L�R�Q�D�O�� �V�H�F�X�U�L�W�\�� �S�R�O�L�F�\���� �S�R�V�W�X�U�H�� �D�Q�G�� �Z�H�D�S�R�Q�V�� �G�H�Y�H�O�R�S�P�H�Q�W���� �6�H�F�R�Q�G���� �L�W��

�L�Q�Y�R�O�Y�H�V���W�K�H���1�:�6�¶�V���E�H�O�L�H�I�V���D�Q�G���Y�D�O�X�H�V���W�K�D�W���R�U�L�J�L�Q�D�W�H���I�U�R�P���L�W�V���V�S�H�F�L�I�L�F���Q�H�L�J�K�E�R�X�U�K�R�R�G���D�Q�G��

terrain. There exists a deep connection between the physical environment of a state and 

its beliefs. As Colin Gray (2006: p. 167) �Q�R�W�H�V���� �³�7�K�H�� �S�K�\�V�L�F�D�O�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�� �R�I�� �H�D�F�K��

�G�L�V�W�L�Q�F�W�L�Y�H�� �J�H�R�J�U�D�S�K�L�F�D�O�� �H�Q�Y�L�U�R�Q�P�H�Q�W���� �«���� �\�L�H�O�G�� �Q�R�W�L�F�H�D�E�O�\�� �G�L�V�W�L�Q�F�W�L�Y�H�� �V�W�U�D�W�H�J�L�F�� �F�X�O�W�X�U�D�O��

attit�X�G�H�V�� �D�Q�G�� �E�H�O�L�H�I�V���´�� �)�R�U�� �L�Q�V�W�D�Q�F�H���� �D�V�� �1�D�R�N�R��(1999: pp. 69-70) notes, Japan and the 

United Kingdom enjoy significant autonomy in terms of the development of their own 

culture because of their island status. 

 

�*�H�R�J�U�D�S�K�\���L�Q�I�O�X�H�Q�F�H�V���D���V�W�D�W�H�¶�V���V�W�U�D�W�H�J�\�����)�R�U��instance, the strategic depth of a state 

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 Arab-Israeli 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 area. (Tal, 2008: p. 136) This type of 

geographical setting can induce 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 NWS, Peter Feaver (1992-93: p. 175) 

�D�U�J�X�H�V�� �W�K�D�W�� �H�Q�H�P�\�� �Z�R�X�O�G�� �N�Q�R�Z�� �W�K�H�� �1�:�6�¶�� �Z�H�D�S�R�Q�V�� �D�Q�G�� �O�R�F�D�W�L�R�Q�V�� �D�Q�G�� �W�K�L�V�� �S�U�R�Y�L�G�H�V�� �D�Q��

incentive to such NWS to use nuclear weapons early in a conflict before the enemy can 

destroy them. This early nuclear use requires delegative nuclear 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 centralized. It is also possible that if 

the civil and military forces share similar perceptions and beliefs vis-à-vis enemy and the 

conventional/nuclear forces then the consensus or agreement can be reached among the 

civil and military forces about the purpose of the 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 uncertain 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 uncertainty. (Shein, 1995) Organizations will continue to 

use such a 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 path-dependency perspective suggests that past events and their sequence 

in the organizational history influence the processes and events in later periods. (Fear, 

2001: p. 162) The baseline argument is that history matters; what actors do today is 

influenced by what they did yesterday. (Fear, 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 innovation; 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 existing status quo or power structures and ignore any change in the 

external environment; (Pohankova, 2010: pp. 1-4) as such change may demand change in 

the existing power structure within the organization.   

 

In the case of NWS, the history of interaction with neighbours 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 relation to terrain, 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 can compel important forces within the state 

�± both 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 II: Nuclear Weapons Norms 

 

Organisations 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 

regulations, 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 institutional pressures to 

which organizations respond. (Hannan & Freeman, 1989; Scott, 2003; Zucker, 1987: pp. 

443-464) As organizations evolve �± in industry for example �± they adopt certain 

procedures as a response to the external environment and these become institutionalized 

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 organizations. 

Organizations may also try to influence their environment through lobbying for 

legislative change or to shape public opinion. (Scott, 2003: p. 118) 

 

Meyer (1994: pp. 28-54) suggests that some institutional environments are 

embedded in the wider global 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 influenced 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 nuclear testing 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 nuclear C2 practices and technologies which have become widely 

�D�F�F�H�S�W�H�G�� �F�D�Q�� �E�H�� �F�K�D�U�D�F�W�H�U�L�]�H�G�� �D�V�� �µ�O�H�J�L�W�L�P�D�W�H�¶�� �D�Q�G�� �D�U�H�� �W�K�H�U�H�I�R�U�H�� �U�H�D�G�L�O�\�� �D�G�R�S�W�H�G�� �E�\�� �Q�H�Z��

NWS. The process occurs in two stages. First, the requirements of nuclear C2 are set by 

established NWS, then the 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 the P-5 due to the de jure 

status provided to the established NWS under the Nuclear Non-Proliferation Treaty of 

1968, making them role models for de facto and aspiring NWS. 

 

Scholars have argued that the external institutional environment based on 

professional norms place constraints on and limit the direction and content of change that 

�O�H�D�G�V���W�R���³�D�Q���L�Q�H�[�R�U�D�E�O�H���S�X�V�K���W�R�Z�D�U�G�V���K�R�P�R�J�H�Q�L�]�D�W�L�R�Q���´ (Maggio & Powell, 1983: p. 148) 

This implies that when new organizations continuously imitate or mimic the established 

norms then this is likely to generate homogeneous 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 blindly conforming to environmental pressures, and in such 
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cases organizations are likely to behave differently. (Romanelli & Tushman, 1986: pp. 

608-621; Child, 1972: pp. 1-22) In order to address the criticisms leveled by institutional 

theories this thesis argues that, at one level, the global norms related to nuclear C2 

established by the de 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 operating at the international level, including controls over 

sensitive nuclear technology �± such as PALs, measures/practices to avoid unauthorized 

and/or inadvertent nuclear use and nuclear non-testing practices, and at the national level 

including national technological expertise and available resources that can place limits on 

organizational strategic responses to environmental pressures. 

 

The organizational response to pressures emanating at inter-organizational level, 

moreover, depends on the level of organizational 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 organizational survival increases when it is strongly 

embedded in the institutional environment. (Zucker, 1987: p. 443) Mimicry is not an easy 

task in the case of nuclear C2 because of the secrecy and controls associated with the 

practices and technologies of the 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 maintain or manage the legitimacy provided by inter-organizational 

environment, it is critical for organizations to communicate with their environments. 

(Elsbach, 1994: pp. 57-88; Suchman, 1995: pp. 571-610) Communication with the 

environment also helps in managing the organizational-environment relationship. 

Gradually, organizations develop a dialogue with their environments through which the 

organizational legitimacy is established, maintained, challenged and defended. (Metzler, 

2001: pp. 321-34) In the context of 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 turn enhances stability. At every stage, the nuclear C2 

communicates to its environment in the form of its response to the environmental 

pressures.  

 

Independent Variable III: Leadership 

 

The influence of leaders within the nuclear C2 system is the third independent 

variable in this thesis. In the organisational literature, leadership is defined according to 

�O�H�D�G�H�U�¶�V���L�Q�I�O�X�H�Q�F�H���R�Y�H�U���R�U�J�D�Q�L�]�D�W�L�R�Q�����L�Q�W�H�Q�W�L�R�Q���W�R���D�F�K�L�H�Y�H���D���F�R�P�P�R�Q���R�U�J�D�Q�L�]�D�W�L�R�Q�D�O���J�R�D�O����

his motivation to drive all organizational members along, and attitude towards change. 

�7�K�H�V�H�� �D�W�W�U�L�E�X�W�H�V�� �R�I�� �O�H�D�G�H�U�V�K�L�S�� �D�U�H�� �U�H�O�D�W�H�G�� �W�R�� �O�H�D�G�H�U�¶�V�� �S�H�U�V�R�Q�D�O�L�W�\�� �W�U�D�L�W�V���� �T�X�D�O�L�W�L�H�V�� �D�Q�G��

behaviour. (Horner, 1997: pp. 270-278) It is important to note here that at different stage 

of organizational development, leaders can adopt different behavior or style, keeping in 

view organizational needs, in order to keep motivated stakeholders to work towards 

shared goal. 

 

�/�H�D�G�H�U�V�� �D�U�H�� �L�G�H�Q�W�L�I�L�H�G�� �E�D�V�H�G�� �R�Q�� �W�K�H�L�U�� �G�L�V�W�L�Q�F�W�L�Y�H�� �W�U�D�L�W�V�� �³�V�X�F�K�� �D�V�� �L�Q�W�H�O�O�L�J�H�Q�F�H����

values, self-confidence, and appearance��� ́ (Daft, 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 are important in differentiating 

�E�H�W�Z�H�H�Q�� �O�H�D�G�H�U�V�� �D�Q�G�� �I�R�O�O�R�Z�H�U�V�� �K�R�Z�H�Y�H�U�� �W�K�H�V�H�� �W�U�D�L�W�V�� �³�W�K�H�P�V�H�O�Y�H�V�� �D�U�H�� �Q�R�W�� �V�X�I�I�L�F�L�H�Q�W�� �W�R��

�J�X�D�U�D�Q�W�H�H�� �W�K�H�� �H�I�I�H�F�W�L�Y�H�Q�H�V�V�� �R�I�� �O�H�D�G�H�U�V�K�L�S���´ (Daft, 1999: p. 72) This highlights the 

�V�L�J�Q�L�I�L�F�D�Q�F�H�� �R�I�� �O�H�D�G�H�U�¶�V�� �E�H�K�D�Y�L�R�X�U�� �D�I�I�H�F�W�H�G�� �E�\�� �H�[�W�H�U�Q�D�O�� �V�Rcial factors. The leadership 

behaviours explored in literature are autocratic versus democratic, employee-centred 

versus job-centred, human-oriented versus product-oriented leadership, and consideration 

versus devising structure. (McCleskey, 2014: pp. 117-126)  

 

Leaders can play an important role in establishing and institutionalizing the 

organizational core values. For instance, Lockheed Martin �± the leading aerospace firm, 



 40 

which was founded in mid-1990s as a result of the merger of sixteen firms. Out of these 

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 culture of the 

�/�R�F�N�K�H�H�G�� �0�D�U�W�L�Q���� �7�K�H�\�� �D�G�R�S�W�H�G�� �V�L�[�� �F�R�U�H�� �Y�D�O�X�H�V�� �W�K�D�W�� �G�H�S�L�F�W�H�G�� �F�R�P�S�D�Q�\�¶�V�� �H�W�K�L�F�D�O��

standards; these include honesty, integrity, respect, trust, responsibility and citizenship. 

(Lockheed Martin, 2005) Similarly, in order to bring any change in organizational 

objectives or structure the organizations need to engage all its stakeholders. Consider the 

�H�[�D�P�S�O�H���R�I���*�H�Q�H�U�D�O���(�O�H�F�W�U�L�F�¶�V�����*�(�����P�R�Y�H���W�R�Z�D�U�G�V���E�X�L�O�G�L�Q�J���J�U�H�H�Q���W�H�F�K�Q�R�O�R�J�\�� (Mirvis & 

et. al., 2010: pp. 318-320) The CEO of GE, Jeff Immelt, launched an aggressive 

�F�D�P�S�D�L�J�Q�� �F�D�O�O�H�G�� �*�(�¶�V�� �H�F�R�P�D�J�L�Q�D�W�L�R�Q�� �F�D�P�S�D�L�J�Q�� �L�Q�� ������������ �,�Q�� �R�U�G�H�U�� �W�R�� �U�H�D�O�L�]�H�� �L�W�V�� �J�U�H�H�Q��

�W�H�F�K�Q�R�O�R�J�\�¶�V�� �R�E�M�H�F�W�L�Y�H�V���� �*�(�� �I�R�F�X�V�H�G�� �R�Q�� �L�W�V�� �E�U�R�D�G�� �H�Q�J�D�J�H�P�H�Q�W�� �Z�L�W�K�� �L�W�V�� �V�W�D�N�H�K�R�O�G�H�U�V��

during 2006-2010 to bring these stakeholders on board with regards to 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. These examples depict the importance of leaders in 

establishing agreement 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 gap between traits and behavioural aspects. 

These forms of leadership argue that a charismatic leader motivates others to follow 

through influence. (Bass, 1990: pp. 19-31) Transformational leadership is more related to 

initiate evolutionary changes in organization and to transform prevailing situation to next 

better level. Transformational leaders lead changes in organizational vision, strategy and 

way of doing things, and also promote innovation. (Daft, 1999: p. 72) This form of 

�O�H�D�G�H�U�V�K�L�S�� �G�H�S�H�Q�G�V�� �R�Q�� �O�H�D�G�H�U�¶�V�� �P�R�Wivation to articulate vision and direction for 

organization, to nurture staff to generate commitment, to strengthen organizational 

culture and improve organizational performance. (Bass, 1990: pp. 19-31) �/�H�D�G�H�U�¶�V��

personal beliefs, values and qualities are instrumental in initiating and leading 

organizational change. For 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 situation and it varies from one situation to 

other. This emphasises upon flexibility in leadership whose style can be changed 

depending on situation confronted. (Bass, 1990: pp. 19-31)  

 

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. Leadership provides vision 

�D�Q�G�� �V�H�W�V�� �J�R�D�O�V�� �I�R�U�� �R�U�J�D�Q�L�]�D�W�L�R�Q�� �W�R�� �D�F�K�L�H�Y�H���� �$�G�D�S�W�L�Q�J�� �I�U�R�P�� �6�F�K�H�L�Q�¶�V��(2010: pp. 73-92) 

taxonomy of influence of leadership in shaping organizational culture, following aspects 

�R�I���O�H�D�G�H�U�V���D�U�H���L�P�S�R�U�W�D�Q�W���I�R�U���W�K�L�V���W�K�H�V�L�V�����O�H�D�G�H�U�¶�V���D�W�W�L�W�X�G�H��towards organizational measures 

�D�Q�G�� �F�R�Q�W�U�R�O���� �O�H�D�G�H�U�¶�V�� �U�H�D�F�W�L�R�Q�� �W�R�� �H�[�W�H�U�Q�D�O�� �H�Q�Y�L�U�R�Q�P�H�Q�W���� �D�Q�G�� �O�H�D�G�H�U�¶�V�� �D�W�W�L�W�X�G�H�� �W�R�Z�D�U�G�V��

resource allocation. 

 

To sustain organizational growth through different evolutionary stages, leadership 

needs: to exhibit a clear vision; (Kotter, 1995: pp. 114-123) a clear, consistent, stable yet 

challenging goals; (Jacobs, 2002: pp.177-82) and confidence in employees (stakeholders) 

with regards to organizational success and priorities. 

 

During inception stage, nuclear C2 is contingent upon leadership 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 possibly anticipate, the degree of 

uncertainty and complexity in geo-strategic environment. Based on this assessment, a 

�O�H�D�G�H�U�� �F�R�P�P�X�Q�L�F�D�W�H�V�� �Y�L�V�L�R�Q�� �D�Q�G�� �J�R�D�O�� �W�R�� �V�W�D�N�H�K�R�O�G�H�U�V���� �)�R�U�� �W�K�L�V�� �S�X�U�S�R�V�H���� �O�H�D�G�H�U�¶�V��

personality traits become important aspect to study; leader needs to demonstrate 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 potential for 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, differentiation and 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 ways of interaction 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 decision-making process 

that in turn builds interdependence 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 stable environment 

�Z�L�W�K�L�Q�� �D�P�R�Q�J�� �V�W�D�N�H�K�R�O�G�H�U�V�� �W�K�H�U�H�I�R�U�H�� �O�H�D�G�H�U�¶�V�� �I�R�F�X�V�� �L�V�� �W�R�� �V�X�V�W�D�L�Q�� �G�H�Y�H�O�R�S�P�H�Q�W�� �D�Q�G���R�U��

maintenance of nuclear force capable of dealing with existing and emerging threats and 

technological challenges emanating from external environment. Stable human interaction 

tends to reduce uncertainty. However, 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 stakeholders may require 

motivation.  

 

Independent Variable IV: Control of Nuclear Operations (Civilian/Military Control)  

 

This thesis identifies three key stakeholders of nuclear C2 that are politicians, 

military and scientists. By definition, organizational stakeholders 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, organizational structures will tend to 

be stable. (Mitchell & et. al., 2011: pp. 235-255) During initial phase of nuclear C2 

development, its stakeholders tend to be more flexible and control or decision-making 
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can be decentralized. This is due to because they have to respond to threatening 

unpredictable environment. Over time the stakeholders can become certain or at least can 

�S�U�H�G�L�F�W�� �F�K�D�Q�J�H�� �L�Q�� �H�[�W�H�U�Q�D�O�� �H�Q�Y�L�U�R�Q�P�H�Q�W�� �V�X�F�K�� �D�V�� �Q�H�Z�� �W�K�U�H�D�W�V�� �H�P�H�U�J�L�Q�J�� �L�Q�� �V�W�D�W�H�¶�V�� �J�H�R-

�V�W�U�D�W�H�J�L�F���H�Q�Y�L�U�R�Q�P�H�Q�W�����D�G�Y�H�U�V�D�U�\�¶�V���W�H�F�K�Q�R�O�R�J�L�F�D�O���D�Q�G/or doctrinal development, or issues 

emerging at inter-organizational 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 adopt centralized 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 communication developed by and among nuclear C2 stakeholders. 

Another important aspect of this variable is related to civil-military 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 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 rules, regulations and routines that stabilize working 

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, organizational struggle to attain stability whilst developing can be 

understood by the example of US defence industry that is highly sensitive to the 

�W�H�F�K�Q�R�O�R�J�L�F�D�O�� �L�Q�Q�R�Y�D�W�L�R�Q�� �D�V�� �L�O�O�X�V�W�U�D�W�H�G���L�Q�� �'�H�S�H�\�U�H�� �D�Q�G�� �'�X�P�H�]�¶�� �V�W�X�G�\�� �R�I�� �W�K�H�� �L�Q�W�H�U�S�O�D�\�� �R�I��

stability and uncertainty. (Depeyre & Dumez, 2009: pp. 90-99) 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 industry as 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 market 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 industry, some firms such as General Dynamics specialized in defence and sold out 

its civil activities, and the only defence firm at that time �± Boeing adopted the dual use 

technology strategy. These decisions eventually resulted in bringing stability within the 

�L�Q�G�X�V�W�U�\���� �7�K�L�V�� �K�L�J�K�O�L�J�K�W�V�� �W�K�H�� �L�Q�I�O�X�H�Q�F�H�� �R�I�� �H�[�W�H�U�Q�D�O�� �H�Q�Y�L�U�R�Q�P�H�Q�W�� �R�Q�� �I�L�U�P�¶�V�� �P�D�Q�D�J�H�P�H�Q�W��

that introduced certain changes in firm that eventually contributed to stability at industry 

level.  

 

In another study, authors examine the emergence of the civil-military 

collaboration to develop a bipolar battery �± a dual technology �± in The Netherlands 

through the socio-technical network perspective. (Kulve & Smit, 2003: pp. 955-970) In a 

socio-technical 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 is to provide 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; however, in the year 1993-94 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 socio-technical network of the bipolar battery broadened 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 civil-military relations affecting 

organizational stability is also important in case of nuclear C2. 
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Centralization 

 

Centralisation is related to hierarchy of authority and participation in decision-

making process. (Hage & Aiken, 1967: pp. 72-92) In centralised organizations the rights 

to make decisions and evaluate activities are concentrated at the top hierarchy of 

organization, and information is shared on need-to-know basis. Therefore, centralization 

is characterized by reduced participation of employees from lower rung in the decision-

making process. (Germain, 1996: pp. 117-127) 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 environment plays 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 stability, especially 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 control 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, survivability and penetration.  

 

Formalization 

 

Formalization refers to explicit or implicit standardization of organizational 

norms including rules, procedures, communication, and instructions. (Pugh & et al, 1968: 

pp. 65-105) Formal rules and procedures encourage and facilitate cooperation and 

collaboration among organizational stakeholders that in turn positively affect the quality 

of product, hence organizational performance. (Pugh & et al, 1968: pp. 65-105) 

Formalization also plays an important role in making behavior 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 change in leadership 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 cooperate with each 

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 means of efficiently organizing 

complex network of stakeholders with different roles and processes. Routines are defined 

�D�V�� �³�D�Q�� �H�[�H�F�X�W�D�E�O�H�� �F�D�S�D�E�L�O�L�W�\�� �I�R�U�� �U�H�S�H�D�W�H�G�� �S�H�U�I�R�U�P�D�Q�F�H�� �L�Q�� �V�R�P�H�� �F�R�Q�W�H�[�W�� �W�K�D�W�� �K�D�V�� �E�H�H�Q��

learned by an organization in response to selective pressures�´�� (Cohen & et. al., 1996: p. 

683) �7�K�H�� �Q�R�W�L�R�Q�� �R�I�� �R�U�J�D�Q�L�]�D�W�L�R�Q�D�O�� �U�R�X�W�L�Q�H�V�� �F�R�Y�H�U�� �D�� �Z�L�G�H�� �U�D�Q�J�H�� �R�I�� �D�F�W�L�Y�L�W�L�H�V�� �I�U�R�P�� �³�Z�H�O�O-

specified technical routines for producing things, through procedures for hiring and 

firing, ordering new inventory, or stepping up production of items in high demand, to 

policies regarding investment, research and development (R&D), or advertising, and 

business strategies about product diversification and overseas investment". (Nelson & 

Winter, 1982: p. 14)  

 

Organizational routines are the stable and reproducible constructs that are critical 

for organizational stability; (Becker, 2004: pp. 643-677; Nelson, 1995: pp. 48-90) 

however, in the face of severe environmental pressure or stimuli such as novel 

technological developments, organizational routines change. (Nelson & Winter, 1982: p. 

128-129) It 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 muster support 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 stak�H�K�R�O�G�H�U�¶�V�� �S�U�H�V�F�U�L�E�H�G�� �V�R�O�X�W�L�R�Q���� �7�K�L�V�� �P�D�\�� �J�H�Q�H�U�D�W�H��

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 



 47 

these solutions will become an organizational 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 otherwise. An important 

aspect of formalization, relevant to nuclear C2, is positive correlation between existence 

�R�I���U�X�O�H�V���D�Q�G���S�U�R�F�H�G�X�U�H���D�Q�G���H�P�S�O�R�\�H�H�¶�V���F�R�Q�I�L�G�H�Q�F�H���W�R���D�F�W���L�Q���D���V�D�P�H���Z�D�\���L�Q���D�O�P�R�V�W���V�L�P�L�O�D�U��

situations. Likewise, SOPs related to conduct of nuclear operations establish as nuclear 

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 instill stagnation 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 becomes more stable. 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 environment �± military threat or technological challenge) the 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 and complex environment there are likely chances that 

practices may lean towards instability. Since organizational structure focuses upon the 

�R�U�J�D�Q�L�]�D�W�L�R�Q�D�O�� �V�W�D�N�H�K�R�O�G�H�U�V�¶�� �L�Q�W�H�U�D�F�W�L�R�Q���� �L�W�� �L�V�� �W�K�H�U�H�I�R�U�H�� �L�P�S�R�U�W�D�Q�W�� �W�R�� �I�R�V�W�H�U�� �D�Q�G�� �P�D�Q�D�J�H��

communication channels across the organization. (Klein, 1996: pp. 32-46) This will allow 

organizational stakeholders to deal with uncertainty and change, (Bordia & et. al., 2004: 

pp. 345-65) enabling them to participate in decision-making processes so to provide the 
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stakeholders with enhanced awareness about change and control of this process. (Locke 

& Schweiger, 1979: pp. 265-338) Communication helps stakeholders understand their 

tasks and means to accomplish them. 

 

In order to avoid negative and uncertain outcome during evolutionary stages, 

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 stakeholders in 

decision-making 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 outcomes. (Locke & Schweiger, 1979: pp. 265-338) In nuclear C2 

�F�R�Q�W�H�[�W���� �F�R�P�P�X�Q�L�F�D�W�L�R�Q�� �F�R�Q�W�H�Q�W�� �L�V�� �E�D�V�H�G�� �R�Q�� �G�R�F�W�U�L�Q�D�O�� �D�V�S�H�F�W�V�� �W�K�D�W�� �H�Q�X�Q�F�L�D�W�H�� �O�H�D�G�H�U�¶�V��

vision; tenets of nuclear doctrine guides development of nuclear force and associated 

strategies. 

 

Summary  

 

 This chapter has attempted to isolate where this study 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 between different countries development. In order to do 

this a research framework is outlined in this chapter, within which the analysis for each of 

the country case studies will be performed. The strengths and weaknesses of the 

comparative case study approach is also discussed, 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 geo-strategic 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 operations, and 

decision-making.  

 

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 development of H-bomb (1954), delivery (with the 

�R�S�H�U�D�W�L�R�Q�D�O�L�]�D�W�L�R�Q�� �R�I�� �%�R�P�E�H�U�� �&�R�P�P�D�Q�G�� �L�Q�� ������������ �D�Q�G�� �W�K�H�� �$�L�U�� �0�L�Q�L�V�W�U�\�¶�V�� �G�L�V�S�H�U�V�D�O�� �S�O�D�Q��

(1955). These decisions show nuclear C2, as an organization attempting to establish itself 

and gain legitimacy. The influence of Churchill remained 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 very top of UK government. However 

authority to nuclear launch was delegated, to a great extent, to Air Ministry possible due 

to highly uncertain geo-�V�W�U�D�W�H�J�L�F���H�Q�Y�L�U�R�Q�P�H�Q�W���D�Q�G���%�U�L�W�D�L�Q�¶�V���Q�D�V�F�H�Q�W���Q�X�F�O�H�D�U���I�R�U�F�H���� 

 

The growth stage started from 1957 and continued until 1964. 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 decision-making became more centralized with the appointment 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, two-man rule, underground communication 
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channels, dispersion and readiness plans for V-bombers, as a result of the diversification 

�R�I���%�U�L�W�D�L�Q�¶�V���Q�X�F�O�H�D�U���I�R�U�F�H���� �7�K�H���E�U�R�D�G�H�U���J�H�R-strategic environment remained uncertain as 

Britain experienced the 1962 Cuban Missile crisis, which provided an opportunity for 

London to learn and practice dual-key control mechanism in place over Thor IRBMs. 

This stage was characterized by significant level of centralization, high formalization and 

communication. However, throughout this time Britain lacked 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 WE-177 and Polaris SLBMs. With the introduction of Polaris Britain acquired 

an assured second-strike nuclear capability that stabilized the nuclear C2 against the 

backdrop of Soviet anti-ballistic missile development. Communication channels with the 

sea-borne deterrent were also improved.  

 

Inception Stage: (1952-1956) 

 

Influence of the Geo-Strategic Environment 

 

Development of nuclear force during this stage appeared as part of a struggle to 

�N�H�H�S�� �%�U�L�W�D�L�Q�¶�V�� �L�Q�G�H�S�H�Q�G�H�Q�F�H�� �L�Q�� �Q�X�F�O�H�D�U���P�D�W�W�H�U�V�� �D�W���L�Q�W�H�U�Q�D�W�L�R�Q�D�O�� �O�H�Y�H�O�� �D�Q�G�� �W�R�� �P�D�L�Q�W�D�L�Q�� �L�W�V��

major power status. Britain 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 

�L�P�S�R�U�W�D�Q�W�� �L�Q�� �G�H�P�R�Q�V�W�U�D�W�L�Q�J�� �%�U�L�W�D�L�Q�¶�V�� �L�Q�G�H�S�H�Q�G�H�Q�W�� �V�W�D�W�X�V�� �R�I�� �1�:�6�� (Szasz, 1992: p. 66) 

Following nucle�D�U�� �W�H�V�W���� �&�K�X�U�F�K�L�O�O�¶�V�� �J�R�Y�H�U�Q�P�H�Q�W�� �U�H�P�D�L�Q�H�G�� �F�R�Q�F�H�U�Q�H�G�� �D�E�R�X�W�� �G�H�V�W�U�X�F�W�L�Y�H��

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 post-World War II environment remained threatening and challenging for 

Britain with the ideological threat of communism emanating from the Soviet Union 

�V�K�D�S�L�Q�J���/�R�Q�G�R�Q�¶�V���W�K�U�H�D�W���S�H�U�F�H�S�W�L�R�Q�V�����$�V���D���U�H�V�X�O�W���L�Q���-�D�Q�X�D�U�\�������������W�K�H���*�(�1�������������D���V�X�E�V�H�W��
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of Cabinet Subcommittee GEN 75 that was secretly convened by Attlee in August 1945 

to discuss and formulate British nuclear policy, formally decided to develop the atomic 

bomb.3 (Hennessy, 2010) The perceived vulnerability was increased following the Soviet 

nuclear test on 29th August 1949 and deployment of Tu-4 bombers with standoff 

capability and later the outbreak of Korean War in 1950.  (Impact of Soviet capabilities 

and strategies on British V-bombers is discussed in Wheeler, 1986: pp. 71-86)  

 

In the face of growing uncertainty in the geo-strategic environment and pressure 

�I�U�R�P���W�K�H���7�U�H�D�V�X�U�\���� �&�K�X�U�F�K�L�O�O�¶�V���J�R�Y�H�U�Q�P�H�Q�W���L�Q�V�W�U�X�F�W�H�G���W�K�H���&�K�L�H�I�V���R�I���6�W�D�I�I�� �D�I�W�H�U���W�K�H���8�.�¶�V��

�I�L�U�V�W�� �Q�X�F�O�H�D�U�� �W�H�V�W�� �W�R�� �F�R�P�P�H�Q�F�H�� �D�� �U�D�G�L�F�D�O�� �U�H�Y�L�H�Z�� �R�I�� �F�R�X�Q�W�U�\�¶�V�� �G�H�I�H�Q�F�H�� �U�H�T�X�L�U�H�P�H�Q�W�V��

keeping in view the tactical use of atomic bombs against the backdrop of stringent 

economic conditions. (Stoddart, 2009: p. 18) The review concluded into the 1952 Global 

Strategy Paper in which the Chiefs argued for maintaining an independent nuclear 

deterrent for indefinite period. (Bowie & Platt, 1984: p. 9) This military input was 

significant in providing guideline for British nuclear force development in subsequent 

�\�H�D�U�V�����$�Q���L�Q�G�H�S�H�Q�G�H�Q�W���Q�X�F�O�H�D�U���G�H�W�H�U�U�H�Q�W���Z�D�V���H�P�S�K�D�V�L�]�H�G���W�R���E�R�O�V�W�H�U���%�U�L�W�D�L�Q�¶�V���P�D�M�R�U���S�R�Z�H�U��

status in international system as well as to strengthen its position vis-à-vis its allies, 

especially the US. Maintaining an independent nuclear deterrent was critical issue that 

motivated both civilian and military leaders to work closely to address geo-strategic 

uncertainty. Another aim of defence policy was war prevention because a report from Air 

�'�H�I�H�Q�F�H���&�R�P�P�L�W�W�H�H���F�R�Q�F�O�X�G�H�G���W�K�D�W���W�K�H�U�H���Z�R�X�O�G���E�H���³�L�Q���W�K�H���I�R�U�H�V�H�H�D�E�O�H���I�X�W�X�U�H���Q�R���H�I�I�H�F�W�L�Y�H��

�G�H�I�H�Q�F�H���D�J�D�L�Q�V�W���D�W�R�P�L�F���D�W�W�D�F�N�´�� (TNA DEFE 8/27, 1952) This strengthened the belief of 

British nuclear planners in establishing a system of nuclear deterrence.  

 

The development of hydrogen bombs by the US (1952) and the Soviets (1953) put 

�³�W�K�H�P�� �L�Q�� �D�� �G�L�I�I�H�U�H�Q�W�� �O�H�D�J�X�H�� �I�U�R�P�� �%�U�L�W�D�L�Q�´�� �D�Q�G�� �S�R�V�H�G�� �D�� �G�L�O�H�P�P�D�� �I�R�U�� �&�K�X�U�F�K�L�O�O�¶�V��

government. (Baylis, 1995: p. 179-180) Resultantly, the Chiefs concluded in a revised 

�Y�H�U�V�L�R�Q�� �R�I�� �W�K�H�� ���������� �3�D�S�H�U�� �W�K�D�W�� �%�U�L�W�D�L�Q�� �F�R�X�O�G�� �I�D�F�H�� �³�W�H�U�U�L�E�O�H�� �G�D�P�D�J�H�´�� �G�X�H�� �W�R�� �W�K�H�� �X�V�H�� �R�I��

                                                        
3 The GEN 75 (known as Atomic Bomb Committee) could not decide about the development of 

nuclear bomb because two of its members �± Hugh Dalton, 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 Dalton and Cripps 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 Strateg�\�¶����������������

paras 32-33) Convinced about the uncertain course of war followed by initial intense 

phase, the 1956 Statement on Defence �H�P�S�K�D�V�L�]�H�G�� �W�K�D�W�� �%�U�L�W�D�L�Q�� �V�K�R�X�O�G�� �G�H�Y�H�O�R�S�� �³�I�R�U�F�H�V��

which are flexible, mobile, well-trained, well-�H�T�X�L�S�S�H�G���� �D�Q�G�� �Y�H�U�V�D�W�L�O�H�«�� �>�D�Q�G�@ must be 

�U�H�D�G�\���I�R�U���L�P�P�H�G�L�D�W�H���D�F�W�L�R�Q���´ (Statement on Defence, 1956) Flexibility and mobility of a 

versatile nuclear force was deemed necessary to evade a surprise attack conducted by 

�6�R�Y�L�H�W�¶�V�� �E�R�P�E�H�U�V���� �7�K�L�V�� �D�F�W�H�G�� �D�V�� �D�� �W�U�L�J�J�H�U�� �Z�K�L�F�K�� �L�Q�F�U�H�D�V�H�G�� �F�R�R�S�H�U�D�W�L�R�Q�� �E�H�W�Zeen key 

British nuclear C2 stakeholders.  

 

The stability within the C2 system was also strengthened when Churchill opened 

the question of whether to develop H-bomb before the full Cabinet. (Mcintosh, 1990: p. 

15) In doing so he gathered widespread support for nuclear programme that would result 

in a smooth and stable relationship among C2 stakeholders. However, the ultimate 

decision to develop H-bomb was made by six-member Cabinet Committee, namely 

�0�,�6�&�������������X�Q�G�H�U���&�K�X�U�F�K�L�O�O�¶�V���O�H�D�G�H�U�V�K�L�S���W�K�D�W���Z�D�V���O�D�W�H�U���H�Q�G�R�Used by Defence Committee. 

(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 ten-megaton thermonuclear bombs were enough to destroy 12 

million out of the 46 million people within the British Isles. (Memorandum by the Chiefs 

of Staff, 1954) Consequently, one would require fewer hydrogen bombs to inflict 

significant damage on the Soviet Union, which would help conserve the use of limited 

stocks of fissile material that existed at the time. (Memorandum 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 could afford an error of about three miles and against 

which the defence was limited. (Memorandum by the Chiefs of Staff, 1954) Finally, the 

development of the hydrogen bombs were seen as a way of strengthening nuclear 

relations with the United States, with the �&�K�L�H�I�V���R�I���6�W�D�I�I���F�R�Q�F�O�X�G�L�Q�J���L�Q���0�D�\�������������W�K�D�W���³�L�W��

would be dangerous if the United States were to retain their present monopoly since we 
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�Z�R�X�O�G���E�H���G�H�Q�L�H�G���D�Q�\���U�L�J�K�W���W�R���L�Q�I�O�X�H�Q�F�H���K�H�U���S�R�O�L�F�\���L�Q���W�K�H���X�V�H���R�I���W�K�L�V���Z�H�D�S�R�Q���´ (DEFE 4/70, 

1954) As a result of these argu�P�H�Q�W�V���� �W�K�H�� �&�D�E�L�Q�H�W�¶�V�� �&�R�P�P�L�W�W�H�H�� �R�Q�� �'�H�I�H�Q�F�H�� �3�R�O�L�F�\��

approved the development of H-bomb in June 1954 and stressed upon the possession of 

the modern means for waging war as the main defence policy objective. (Memorandum 

By the Chiefs of Staff, 1954)  

 

Another important concern for the United Kingdom was to deter a direct Soviet 

�Q�X�F�O�H�D�U���D�W�W�D�F�N���R�Q���%�U�L�W�D�L�Q�����'�X�H���W�R���W�K�H���O�L�P�L�W�H�G���G�H�Y�H�O�R�S�P�H�Q�W���R�I���6�R�Y�L�H�W�V�¶���F�D�S�D�E�L�O�L�W�\���W�R���D�W�W�D�F�N��

the US at the time, the Chiefs argued in 1956 memorandum that the United Kingdom 

�³�Z�L�O�O�� �E�H�� �W�K�H�� �S�U�L�P�D�U�\�� �P�L�O�L�W�D�U�\�� �W�D�U�J�H�W�� �I�R�U�� �L�Q�L�W�L�D�O�� �D�W�W�D�F�N�� �L�Q�� �D�Q�\�� �I�X�W�X�U�H�� �Z�D�U�´�� (DEFE 4/70, 

1954) The Chiefs anticipated a reduced likelihood of war in next few years, however, 

�W�K�H�\�� �G�L�G�� �Q�R�W�� �U�X�O�H�� �R�X�W�� �W�K�H�� �S�R�V�V�L�E�L�O�L�W�\�� �R�I�� �W�K�H�� �8�6�� �L�Q�L�W�L�D�W�L�Q�J�� �D�� �³�I�R�U�H�V�W�D�O�O�L�Q�J�´�� �Z�D�U�� 

(Memorandum By the Chiefs of Staff, 1954) Therefore, H-bomb was seen as means to 

�V�W�U�H�Q�J�W�K�H�Q�� �%�U�L�W�D�L�Q�¶�V�� �S�R�V�L�W�L�R�Q�� �D�Q�G�� �L�Q�I�O�X�H�Q�F�H�� �D�V�� �D�� �Z�R�U�O�G�� �S�R�Z�H�U�� �L�Q�� �L�Q�W�H�U�Q�D�W�L�R�Q�D�O�� �V�\�V�W�H�P�� �W�R��

prevent war. 

 

Nuclear Force Development  

 

�'�X�U�L�Q�J���L�Q�F�H�S�W�L�R�Q���V�W�D�J�H�����&�K�X�U�F�K�L�O�O�¶�V���J�R�Y�H�U�Q�P�H�Q�W���U�H�P�D�L�Q�H�G���S�U�R�D�F�W�L�Y�H���L�Q���G�H�Y�H�O�R�S�L�Q�J��

�Q�X�F�O�H�D�U���Z�H�D�S�R�Q�V���G�H�V�S�L�W�H���W�K�H���F�R�X�Q�W�U�\�¶�V���G�H�W�H�U�L�R�U�D�W�L�Q�J���H�F�R�Q�R�P�L�F���V�L�W�X�D�W�L�R�Q�����7�K�L�V���K�D�V�W�H���O�H�G���W�R��

the development and delivery of the first fission bomb to the RAF Wittering in 1953 

before the V-force consisting of Vickers, Valiant and Vulcan bombers (delivery system) 

started to operationalize in 1955. Nuclear deterrence remained hampered till January 

1955 when first Valiant and Vulcan started entering into the V-force that provided Britain 

with an operational deterrent and towards the end of 1956 the first Vulcan bombers 

squadron was formed. (Ball, 1995: pp. 439-454) �2�S�H�U�D�W�L�R�Q�D�O�L�V�D�W�L�R�Q���R�I���6�R�Y�L�H�W�¶�V���P�H�G�L�X�P-

range Tu-������ �%�D�G�J�H�U�� �E�R�P�E�H�U�� �L�Q�� ���������� �I�X�U�W�K�H�U�� �P�D�J�Q�L�I�L�H�G�� �/�R�Q�G�R�Q�¶�V�� �W�K�U�H�D�W�� �S�H�U�F�H�S�W�L�R�Q��

beca�X�V�H�� �E�\�� �W�K�D�W�� �W�L�P�H���� �%�U�L�W�D�L�Q�¶�V�� �R�S�H�U�D�W�L�R�Q�D�O�� �Q�X�F�O�H�D�U�� �I�R�U�F�H�� �Z�D�V�� �Q�D�V�F�H�Q�W�� �Z�L�W�K�� �M�X�V�W�� �I�L�Y�H��

nuclear warheads. (Figures are taken from NRDC, 2002) This raised the issue of limited 

�I�U�H�H�G�R�P�� �R�I�� �P�D�Q�H�X�Y�H�U�D�E�L�O�L�W�\�� �L�Q�� �W�K�H�� �I�D�F�H�� �R�I�� �W�K�H�� �6�R�Y�L�H�W�¶�V�� �J�U�R�Z�L�Q�J�� �P�H�G�L�X�P-range bomber 

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 in those initial 

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 yield of 15-40 

kT. (TNA DEFE 7/2208, 1950-55: E21 p2; TNA DEFE 32/3, 1953a: E13, 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 1962. (See Aylen, 2015: pp. 31-59) 

Blue Danube was deployed first and tested later, reflecting the haste in which Britain 

wanted to establish its nuclear deterrence. (Aylen, 2015: pp. 31-59) However an untested 

deployed weapon, left obvious questions about its reliability, which were only alleviated 

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 material. (For detailed analysis see 

Aylen, 2015: pp. 31-59) Moreover, the Blue 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 risk. (Aylen, 2015: pp. 31-59) 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 the sa�I�H�W�\�� �D�Q�G�� �U�H�O�L�D�E�L�O�L�W�\�� �R�I�� �%�U�L�W�D�L�Q�¶�V��

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 bombs did 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 he returned 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 which it became evident that the programme could not be completed by 

March 1954 and defence expenditure would continue to escalate till 1955/56. (Peden, 

2007: pp. 253-54) Moreover, the 1952 Paper emerged as short of ascertaining the defence 

cuts as it propagated both short, atomic war as well as long broken-backed 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 and other relevant ministers. (Baylis, 1995: p. 166) The Chiefs of Staff 

were instructed to prepare for short war only therefore development of nuclear force was 

upheld.  

 

�&�K�X�U�F�K�L�O�O���D�O�V�R���P�D�G�H���V�H�Y�H�U�D�O���L�Q�G�H�S�H�Q�G�H�Q�W���G�H�F�L�V�L�R�Q�V���Z�K�L�F�K���V�K�D�S�H�G���%�U�L�W�D�L�Q�¶�V���Q�X�F�O�H�D�U��

development, making the decision alone to develop H-bomb in 1954. On hearing of the 

American H-bomb 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 taken to develop and manufacture thermonuclear weapons. (Peden, 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�� �O�H�Y�H�O�V�� �W�R�� �G�L�V�F�X�V�V�� �W�K�H�� �S�R�O�L�F�\�� �L�P�S�O�L�F�D�W�L�R�Q�V�� �R�I�� �&�K�X�U�F�K�L�O�O�¶�V�� �G�H�F�L�V�L�R�Q�� (Hennessy, 

2010: pp. 50-8) Another significant development occurred around this time and that was 

the creation of UK Atomic Energy Agency (UKAEA) on 19 July 1954. Moreover, 

Churchill appointed 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 departments �S�U�R�Y�L�G�H�G�� �W�K�H�� �8�.�$�(�$�� �³�D�Q�� �X�Q�X�V�X�D�O�� �G�H�J�U�H�H�� �R�I�� �L�Q�G�H�S�H�Q�G�H�Q�F�H�� �I�U�R�P��
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central government and a large annual budget of 53m pounds which was received by a 

�G�L�U�H�F�W���³�Y�R�W�H�´���� �P�H�D�Q�L�Q�J���W�K�D�W���L�W���>�8�.�$�(�$�@���Z�D�V���W�U�H�D�W�H�G���D�V���L�I�� �L�W���Z�H�U�H���D�Q�R�W�K�H�U���G�H�S�D�U�W�P�H�Q�W���R�I��

�J�R�Y�H�U�Q�P�H�Q�W���´ (Taylor, 2007: p. 11) Lord Cherwell (the scientific adviser to Churchill and 

�0�L�Q�L�V�W�H�U�� �I�R�U�� �D�W�R�P�L�F�� �H�Q�H�U�J�\�� �G�X�U�L�Q�J�� �&�K�X�U�F�K�L�O�O�¶�V�� �V�H�F�R�Q�G�� �W�H�Q�X�U�H���� �U�H�F�R�P�P�H�Q�G�H�G�� �W�K�L�V��

independence for the UKAEA. (Taylor, 2007: p. 11) In this way scientist Cherwell exert 

his influence over nuclear planning.  

 

�/�H�D�G�H�U�V�K�L�S�¶�V���L�Q�I�O�X�H�Q�F�H���R�Y�H�U���Q�X�F�O�H�D�U���S�U�R�J�U�D�P�P�H���Z�D�V���U�H�L�Q�I�R�U�F�H�G���E�\���W�K�H���S�U�H�Y�D�L�O�L�Q�J��

�H�[�W�U�H�P�H�� �V�H�F�U�H�F�\�� �W�K�D�W�� �H�Q�F�R�P�S�D�V�V�H�G�� �Q�X�F�O�H�D�U�� �P�D�W�W�H�U�V�� �D�W�� �W�K�H�� �W�L�P�H���� �+�H�U�H�� �H�Y�H�Q�� �³�W�K�H�� �P�H�G�L�D��

���Z�H�U�H�����W�L�J�K�W�O�\���F�R�Q�W�U�R�O�O�H�G���E�\���W�K�H���J�R�Y�H�U�Q�P�H�Q�W���X�Q�G�H�U���W�K�H���³�'-�Q�R�W�L�F�H�´���V�\�V�W�H�P�����E�\���Z�K�L�F�K��each 

�Q�H�Z�V�S�D�S�H�U���P�X�V�W���³�Y�R�O�X�Q�W�D�U�L�O�\�´���V�X�E�P�L�W���P�D�W�H�U�L�D�O�V���U�H�O�D�W�L�Q�J���W�R���Q�D�W�L�R�Q�D�O���V�H�F�X�U�L�W�\���W�R���:�K�L�W�H�K�D�O�O��

�E�H�I�R�U�H���S�X�E�O�L�F�D�W�L�R�Q���´ (Bowie & Platt, 1984: p. 16) 

 

Control of Nuclear Operations 

 

British participation in Manhattan Project was significant in learning and planning 

nuclear operations.4 (Carr, 2008: pp. 26-31) However after the enactment of the US 

McMahon Act in 1946, this sharing of nuclear weapons related information ceased 

�O�H�D�G�L�Q�J�� �$�W�W�O�H�H�¶�V�� �J�R�Y�H�U�Q�P�H�Q�W�� �L�Q�W�R�� �D�� �G�H�F�L�V�L�R�Q�� �W�R�� �G�H�Y�H�O�R�S�� �D�Q�� �L�Q�G�L�J�H�Q�R�X�V�� �Q�X�F�O�H�D�U�� �Z�H�D�S�R�Q�V��

programme. This also limited the British knowledge of how to manage nuclear 

operations. Although later opportunities did present themselves, for example, the 

stationing of B-29 bombers in Britain by the United States during Berlin Crisis of 1948, 

provided Britain with an opportunity to learn about operational nuclear planning. (Suit, 

2012: pp. 101-112)  

 

Over time, American nuclear-related presence in Britain increased and by 1950 a 

total of nine bases in Britain were assigned to the US Strategic Air Command (SAC). 

(Boyle, 2005: p. 59) Initially, only non-nuclear weapon components were stored in 

                                                        
4 �)�R�U���L�Q�V�W�D�Q�F�H�����'�U���:�����*�����3�H�Q�Q�H�\�����%�U�L�W�L�V�K���V�F�L�H�Q�W�L�V�W�����Z�D�V���P�H�P�E�H�U���R�I���0�D�Q�K�D�W�W�D�Q���3�U�R�M�H�F�W�¶�V���7�D�U�J�H�W�L�Q�J��

�&�R�P�P�L�W�W�H�H���W�K�D�W���Z�D�V���W�D�V�N�H�G���W�R���L�G�H�Q�W�L�I�\���W�D�U�J�H�W�V���L�Q���-�D�S�D�Q�����%�H�V�L�G�H�V���3�H�Q�Q�\�¶�V���P�H�P�E�H�U�V�K�L�S�����W�K�U�R�X�J�K���R�W�K�H�U���Q�R�W�D�E�O�H��
British representation �± Sir James Chadwick was leading the British team at Los Alamos, Field-Marshal 
Maitland Wilson was part of the Combined Policy Committee, Britain gained experience of operational 
planning 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, 

storage facilities, and command and communications were established in Britain; by 1953 

�³�W�K�H�U�H���Z�H�U�H���I�R�U�W�\-three American bases in Britain with a force level of 45,000 in addition 

�W�R�����������������G�H�S�H�Q�G�H�Q�W�V���D�Q�G���D�U�R�X�Q�G���������������F�L�Y�L�O�L�D�Q�V���´ (Boyle, 2005: p. 59) The extent of US 

presence in Britain provided an opportunity for London to learn about US nuclear 

weapons command and control. Although Britain was never given operational control 

over the B-�����V���G�X�U�L�Q�J���$�W�W�O�H�H�¶�V���J�R�Y�H�U�Q�P�H�Q�W���D�Q�G���W�K�H���L�V�V�X�H���R�I���F�R�Q�W�U�R�O���U�H�P�D�L�Q�H�G���G�X�E�L�R�X�V���Gue 

to unwritten agreement between Attlee and Truman on nuclear use that perplexed 

Churchill. (Quoted in Harris, 1984: pp.465-6) 

 

�/�D�W�H�U���L�Q���������������&�K�X�U�F�K�L�O�O�¶�V���J�R�Y�H�U�Q�P�H�Q�W���K�D�G���G�L�V�F�X�V�V�L�R�Q�V���Z�L�W�K���$�P�H�U�L�F�D�Q�V���U�H�J�D�U�G�L�Q�J��

British operational control over its bases that �F�R�Q�F�O�X�G�H�G�� �D�V�� �I�R�O�O�R�Z�V���� �³�7�K�H�� �X�V�H�� �R�I�� �W�K�H�V�H��

�E�D�V�H�V���L�Q���D�Q���H�P�H�U�J�H�Q�F�\���Z�R�X�O�G���E�H���D���P�D�W�W�H�U���I�R�U���M�R�L�Q�W���G�H�F�L�V�L�R�Q���E�\���+�L�V���0�D�M�H�V�W�\�¶�V���*�R�Y�H�U�Q�P�H�Q�W��

and the United States Government in the light of the circumstances prevailing at the 

�W�L�P�H���´ (Text of Joint Statement, 1952) During 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 sought. (Larres, 2002: pp. 206-07) Nevertheless, 

significant improvement was made with regards to planning of nuclear operations. For 

Churchill, American bases with nuclear-armed B-29 bombers over which Britain had no 

�F�R�Q�W�U�R�O���D�W���D�O�O���U�H�P�D�L�Q�H�G���D���F�R�Q�F�H�U�Q���H�Y�H�Q���Z�K�H�Q���K�H���Z�D�V���L�Q���R�S�S�R�V�L�W�L�R�Q���G�X�U�L�Q�J���(�G�H�Q�¶�V���W�H�Q�X�U�H���D�V��

�K�H���U�H�I�H�U�U�H�G���W�R���W�K�H�V�H���E�D�V�H�V���D�V���E�X�O�O�¶�V���H�\�H���R�I���6�R�Y�L�H�W���D�W�W�D�F�N�����$�I�W�H�U���&�K�X�U�F�K�L�O�O�¶�V���Y�L�V�L�W���W�R���W�K�H���8�6����

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 Kenneth Strong had discussions on operational 

matters with Gen Curtis LeMay, head of the SAC, at Omaha. (Baylis, 1995: p. 129) This 

was the beginning of British learning about operational aspects from Americans that 

strengthened subsequently with the deployment of Thors missiles in Britain under dual-

key control. 
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�7�K�H���8�.�¶�V���%�R�P�E�H�U���&�R�P�P�D�Q�G���U�H�P�D�L�Q�H�G���W�K�H���S�U�L�Q�F�L�S�D�O���Q�X�F�O�H�D�U���Z�H�D�S�R�Q�V���V�\�V�W�H�P�����D�V��

the V-bombers were the only delivery mechanism available till the 1962 Nassau 

Agreement, which introduced sea-based delivery means. (Statement on Nuclear Defense 

Systems, 1962) �7�K�H�� �6�2�3�V�� �I�R�U�� �&�R�P�P�D�Q�G�¶�V�� �R�S�H�U�D�W�L�R�Q�V�� �G�H�Y�H�O�R�S�H�G�� �G�X�U�L�Q�J�� �R�U�� �E�H�I�R�U�H�� �W�K�H��

WWII required an urgent overhauling after the development of atomic bomb and 

subsequent technological progression in the weapon systems. The structure 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 Command. (AIR 20/10277, 1957a; British high 

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 Commander-in-Chief by the Air Ministry 

acting on the behalf of the Chiefs of Staff (COS). And the COS had to deal with the 

demands of several other ministries at Whitehall. (AIR 2/15917, 1953) The war directives 

were only issued by the HMG. This changed in the nuclear era. Keeping in view the 

reduced reaction time and increased vulnerability of the V-force 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 Air Staff (CAS) was given the authorization 

to issue the directive immediately after the break-out of war. (AIR 2/15917, 1955) The 

directive tends to lean more towards ensuring negative control over the nuclear force. 

However, in order to maintain political control the order to employ strategic bombers had 

�W�R�� �E�H�� �F�R�Q�I�L�U�P�H�G�� �E�\�� �W�K�H�� �&�D�E�L�Q�H�W�� �Z�H�O�O�� �E�H�I�R�U�H�� �W�K�H�� �E�R�P�E�H�U�V�� �³�Z�H�U�H�� �F�R�P�P�L�W�W�H�G�� �W�R�� �K�R�V�W�L�O�H��

�D�F�W�L�R�Q�V���´ (AIR 20/10277, 1956) Nonetheless, the vulnerability of V-force was greatly 

�H�Q�K�D�Q�F�H�G�� �E�\�� �W�K�H�� �G�H�Y�H�O�R�S�P�H�Q�W�� �R�I�� �6�R�Y�L�H�W�V�¶�� �E�Dllistic missile technology, which led to 

authorize the C-in-�&���%�R�P�E�H�U���&�R�P�P�D�Q�G���³�W�R���R�U�G�H�U���K�L�V���D�Y�D�L�O�D�E�O�H���D�L�U�F�U�D�I�W���R�I�I���W�K�H���J�U�R�X�Q�G���L�Q��

�F�D�V�H���R�I���V�X�U�S�U�L�V�H���D�W�W�D�F�N���R�Q���W�K�H���8�.���Z�L�W�K�R�X�W���F�R�Q�V�X�O�W�L�Q�J���D�Q�\�R�Q�H���´ (AIR 20/10277, 1957b) 

 

The Bomber Command along with the Air Ministry issued the first detailed 

dispersal plan for the V-force on 17 January 1955. (AIR 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 be given by the Air Ministry once 

approved by the Chiefs of Staff. (AIR 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 sufficient warning 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 coast. (AIR 20/10277, 1956) Under these 

circumstances only those aircrafts could be airborne within one hour of warning time that 

were already at readiness. (AIR 8/2238, 1954) However at that time V-bombers were 

based at 10 class I airfields that were to be dispersed at 36 dispersal fields. (Baylis, 1995: 

p. 347) Therefore, 12 hours warning time was required to disperse and put at readiness 75 

percent of the V-force. (Twigge & Scott, 2000: p. 52) This increased the challenge for 

dispersion of V-force. 

 

The above-mentioned aspects 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 geo-strategic environment was 

rapidly increasing which triggered high level of motivation and cooperation among 

nuclear C2 stakeholders. This is evident from the production of the fission bomb, 

operationalization of the V-force, and development of the H-bomb. Rapid development 

of nuclear force did not lend themselves to formalization therefore important decisions 

(such as the development of the H-bomb decision) were made secretly by small groups of 

likeminded individuals. The lack of formalization during the inception stage meant that 

Churchill remained instrumental in decision-making and procurement of the necessary 

�U�H�V�R�X�U�F�H�V�� �I�R�U�� �W�K�H�� �8�.�¶�V�� �Q�X�F�O�H�D�U�� �G�H�Y�H�O�R�S�P�H�Q�W���� �,�W�� �L�V�� �F�O�H�D�U�� �W�K�H�U�H�� �Z�D�V�� �D�� �U�H�O�D�W�L�Y�H�O�\�� �V�P�R�R�W�K��

working relationship among the three nuclear C2 stakeholders. However, in the absence 

of rigorously tested nuclear deterrent, the overall system experienced instability due to 

concerns over reliability and safety. 
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Growth Stage: (1957-1964) 

 

This stage was marked by the publication of key defence white papers in 1957, 

1958 and 1964 that put the UK defence heavily reliant on its nuclear deterrent, the 

readiness of its nuclear forces and the centralization of defence decision-making. During 

these years British nuclear strategy also progressed from one of massive retaliation to 

graduated deterrence.  

 

Influence of Geo-strategic Environment 

 

�7�K�H�� �J�U�R�Z�W�K�� �V�W�D�J�H�� �R�I�� �%�U�L�W�D�L�Q�¶�V�� �Q�X�F�O�H�D�U�� �Z�H�D�S�R�Q�V�� �S�U�R�J�U�D�P�P�H�� �V�W�D�U�W�H�G�� �Z�L�W�K�� �W�K�H�� �Q�H�Z��

outlook provided by the 1957 Defence White Paper which placed 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 Britain and France with the use of nuclear 

weapons unless the conflict ceased. (Gardner, 1994: p. 77) Military failure was primarily 

due to lack of adequate conventional forces therefore it became obvious for Britain of the 

need to symbolize its national power through an independent nuclear deterrent. More so, 

the lack of American support during crisis made Britain realize the limitations of its 

dependence on the US. (Smith, 2008: p. 57) The Suez crisis was not only important in 

�³�E�U�X�W�D�O�O�\�� �G�H�P�R�Q�V�W�U�D�W�L�Q�J�� �%�U�L�W�D�L�Q�¶�V�� �G�L�P�L�Q�L�V�K�H�G�� �F�D�S�D�E�L�O�L�W�L�H�V�´�� �E�X�W�� �L�W�� �D�O�V�R�� �³�L�Q�F�U�H�D�V�H�G�� �W�K�H��

�S�V�\�F�K�R�O�R�J�L�F�D�O���G�H�V�L�U�H���I�R�U���L�Q�G�H�S�H�Q�G�H�Q�F�H���R�I���D�F�W�L�R�Q�´�� (Paterson, 1997: p. 19) Consequently, 

the 1957 Defence White Paper produced by the then Minister of Defence Duncan Sandys, 

vehemently supported the strategy of massive retaliation, and, as a means to manage the 

defence finances, ended national conscription. (Ministry of Defence, 1957) 

 

�'�X�U�L�Q�J���W�K�L�V���V�W�D�J�H���%�U�L�W�D�L�Q���I�D�F�H�G���G�L�Y�H�U�V�H���W�K�U�H�D�W�V���R�I���6�R�Y�L�H�W�V�¶���V�X�U�S�U�L�V�H���D�Q�G���S�U�H�H�P�S�W�L�Y�H��

attack along with challenges regarding the penetrability of British aircrafts into Soviet 

�D�L�U�V�S�D�F�H�� �G�X�H�� �W�R�� �O�D�W�W�H�U�¶�V�� �G�H�Y�H�O�R�S�P�H�Q�W�� �R�I�� �V�X�U�I�D�F�H-to-air missiles. (Stoddart, 2009: p. 21) 

Therefore, the 1958 Defence White Paper stressed upon the readiness of the deterrent 

�I�R�U�F�H���� �³�L�I�� �W�K�H�� �G�H�W�H�U�U�H�Q�W�� �L�Q�I�O�X�H�Q�Fe of the bomber force is to be effective, it must not be 
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thought capable of being knocked out on the ground. Measures are accordingly being 

�W�D�N�H�Q���W�R���U�D�L�V�H���L�W�V���V�W�D�W�H���R�I���U�H�D�G�L�Q�H�V�V���´ (HMSO, 1958)  

 

The threat to British mainland intensified further with the development of 

�6�R�Y�L�H�W�¶�V�� �O�R�Z-trajectory MRBMs �± SS-4 and SS-5, which were deployed in Eastern 

Europe in early 1960s. (Lee, 1986: pp. 93-94) New Soviet missiles provided just four-

minutes of warning time despite the deployment of early warning systems �± BMEWS and 

MIDAS, increasing the vulnerability of the V-force. (Twitchell, 2011) This resulted in 

devising a dispersal plan for V-bombers and from 1962 onwards the Quick Reaction 

Alert (QRA) was enforced. (Wilson, 2009) Moreover, the cancellation of Blue Streak in 

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 1960s. (Paterson, 1997: pp. 46-47) 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, th�H�� ���������� �'�H�I�H�Q�F�H�� �:�K�L�W�H�� �3�D�S�H�U�� �D�G�R�S�W�H�G�� �W�K�H�� �Q�R�W�L�R�Q�� �R�I�� �³�J�U�D�G�X�D�W�H�G��

�G�H�W�H�U�U�H�Q�F�H�´�� (HMSO, 1961) With the 1962 Defence Paper rejecting the increased nuclear 

salience propagated in the 1957 paper. (HMSO, 1962) Strategic thinking in early 1960s 

focused upon maintaining conventional capabilities to pursue flexible defence policy 

�D�L�P�H�G�� �D�W�� �H�Q�V�X�U�L�Q�J�� �S�U�R�W�H�F�W�L�R�Q�� �D�J�D�L�Q�V�W�� �³�W�K�H�� �Z�K�R�O�H�� �V�S�H�F�W�U�X�P�� �R�I�� �S�R�V�V�L�E�O�H�� �D�J�J�U�H�V�V�L�R�Q�� �D�Q�G��

military threats, from the local action which might be the beginning of larger and more 

dangerous adventures th�U�R�X�J�K�� �³�Q�X�F�O�H�D�U���E�O�D�F�N�P�D�L�O�´�� �W�R�� �Q�X�F�O�H�D�U�� �Z�D�U�´�� (HMSO, 1961) The 

1962 Defence Paper advocated maintaining a mobile strategy comprised of airborne and 

�V�H�D�E�R�U�Q�H�� �I�R�U�F�H�V�� �L�Q�� �Z�K�L�F�K�� �³�D�� �E�D�O�D�Q�F�H�G�� �P�X�V�W���E�H�� �P�D�L�Q�W�D�L�Q�H�G�� �«�� �E�H�W�Z�H�H�Q�� �F�R�Q�Y�H�Q�W�L�R�Q�D�O�� �D�Q�G��

�Q�X�F�O�H�D�U�� �V�W�U�H�Q�J�W�K���´ (HMSO, 1962) The then Defence Secretary, Harold Watkinson 

envisaged a balanced force, as opposed to his predecessor Duncan Sandys, because 

�:�D�W�N�L�Q�V�R�Q�� �E�H�O�L�H�Y�H�G�� �W�K�D�W�� �P�D�L�Q�W�H�Q�D�Q�F�H�� �R�I�� �D�� �³�W�R�R�� �W�K�L�Q�´�� �F�R�Q�Y�H�Q�W�L�R�Q�D�O�� �V�K�L�H�O�G�� �³�Z�R�X�O�G�� �E�H��

serious risk that an accidental or minor incursion would result in all-�R�X�W�� �Z�D�U���´ (Groom, 

1975: p. 497) 
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Challenges in adapting to a rapidly changing geo-strategic environment from the 

1957 to the 1962 Defence Papers resulted in a nuclear force with diminishing credibility. 

In operational terms, Britain did not have a credible nuclear deterrent during 1960s till 

Polaris missile system became operational. Credibility of British deterrent, to an extent, 

was re-established somewhat following the signing of the 1962 Nassau Agreement under 

which the US agreed to supply Royal Navy with submarine-launched 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. Simultaneously, the 1961 and 1962 Defence White Papers 

�D�G�R�S�W�H�G���J�U�D�G�X�D�W�H�G���G�H�W�H�U�U�H�Q�W���S�R�V�W�X�U�H�����D���F�O�H�D�U���G�H�S�D�U�W�X�U�H���I�U�R�P���W�K�H�������������3�D�S�H�U�¶�V���H�Q�X�Q�F�L�D�W�H�G��

massive retaliation. 

 

Nuclear Force Development 

 

During the growth stage different weapon designs were developed and produced 

with improved features. With regards to delivery systems, from mid-1950s onwards, 

particular emphasis was made upon the development of ballistic missiles as part of 

deterrent against aggression. While Britain still relied on V-force, the signing of 1962 

Nassau Agreement started diversification in this area as it introduced sea-based delivery 

system ensuring survivability of deterrent.  

 

Safety and reliability features remained a priority during this stage. These 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 system. This is evident from development of Red Beard fission 

bomb that initially required to be armed before take-off; nonetheless, after safety and 

�U�H�O�L�D�E�L�O�L�W�\�� �W�H�V�W�V�� �F�R�Q�G�X�F�W�H�G�� �W�R�� �H�Q�V�X�U�H�� �P�D�[�L�P�X�P�� �V�D�I�H�W�\�� �U�H�Y�H�D�O�H�G�� �W�K�D�W�� �5�H�G�� �%�H�D�U�G�¶�V�� �I�L�V�V�L�O�H��

core should be loaded in-flight but that proved impracticable. (Hutchinson, 2011) 

Therefore, the last-minute-loading was adopted in which the inserting and locking the 

core was to be done immediately prior to take-off. (Walker, 2010: p. 96, read footnote 
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31) Modifications were made in the design to allow the casing to be loaded with fissile 

core in-flight that improved the design safety. (Walker, 2010: p. 96) This design also 

presented storage and handling challenges. (Stoddart, 2012: p. 101) However the RAF 

found the 15kT Red Beard insufficient to ensure the destruction of its assigned targets 

�D�Q�G���L�W���F�R�X�O�G���Q�R�W���³�Z�L�W�K�V�W�D�Q�G���W�K�H���P�R�Y�H���W�R���O�R�Z-level operations, and its system of fusing and 

�G�H�O�L�Y�H�U�\���Z�D�V���O�L�P�L�W�H�G�´�� (Stoddart, 2012: p. 101)  

 

Meanwhile, Britain felt the need to fill the technological gap created by the 

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 bomb. (Cathcart, 1994) Being conceived as short-

lived, the Violet Club with a yield of 500 kT was introduced with lower safety and 

robustness standards. (TNA AIR 2/13718, 1957-1958: E24, pp. 1-2) Moreover, its safety 

device was to be removed before loaded in aircraft therefore the Violet club was fully 

armed and live at take-off. 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, 1957-1958: E24, pp. 1-2) It was also never 

permitted to transport the weapon by road to the remote dispersal bases of V-bombers. 

(TNA AIR 2/13718, 1957-1958: E24, pp. 1-2) 

  

After successful Grapple tests, Britain produced variants of thermonuclear 

weapons �± Yellow Sun Mk I and II. These weapons remained in service until 1972 when 

they were displaced by WE-177. Casing of Yellow Sun was modified to enhance its 

safety. (TNA AIR 2/13705, 1957-1966: E62A) Being aerofoil in shape, the casings of 

Blue Danube and Red Beard were unstable during their ballistic paths and required flip-

out fins for accuracy in aiming. (TNA AVIA 65/1166. 1955-1960) These casings also led 

�W�K�H���E�R�P�E�V���W�R���I�D�O�O���U�D�S�L�G�O�\���W�R���G�H�W�R�Q�D�W�H�����&�R�P�S�D�U�D�W�L�Y�H�O�\�����W�K�H���<�H�O�O�R�Z���6�X�Q�¶�V���F�D�V�L�Q�J���Z�D�V���V�K�D�U�S��

nosed that allowed for more stable flight and slower fall. (TNA AIR 2/13705, 1957-1966: 

E62A) Also, they were never proof-tested 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 AWRE at the RAF bases to be 



 65 

released to RAF control in an emergency when authorized. ((TNA AIR 2/13705, 1957-

1966: E62A; also see Bronk, 2014: pp. 974-997) This distribution of responsibilities 

increased interdependence among nuclear C2 stakeholders.  

 

Last minute 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 core. (TNA AIR 2/17322, 1959: E3A, p. 1; TNA AVIA 65/1862, 

1959-1963: E16 p23-24; TNA AIR 2/13705, 1957-1966: 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 implications 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 safely. (TNA AIR 2/17322, 1959: E3A, p. 1; TNA AVIA 

65/1862, 1959-1963: E16 p23-24)  

 

Delivery Systems 

 

With regards to development of delivery system, the major concern was to evade 

�6�R�Y�L�H�W�V���G�H�I�H�Q�F�H�V�����:�L�W�K���W�K�H���G�H�Y�H�O�R�S�P�H�Q�W���R�I���6�R�Y�L�H�W�V�¶���V�X�U�I�D�F�H-to-air missiles the confidence 

over V-force with high flight ceiling and high speed was shaken. In order to evade Soviet 

defences, the V-force switched its attack mode from high altitude to an ultra-low altitude 

(adapted to fly as low as 100ft), which enabled the bomber to fly below SAM radar 

cover. (Stoddart, 2012: pp. 102-103) Low flight mode, nonetheless, was discovered to 

�F�U�H�D�W�H�� �P�H�W�D�O�� �I�D�W�L�J�X�H�� �L�Q�� �9�D�O�L�D�Q�W�V�¶�� �Z�L�Q�J�V�� �W�K�H�U�H�I�R�U�H�� �W�K�H�� �D�L�U�F�U�D�I�W�� �Z�D�V�� �J�U�R�X�Q�G�H�G�� �L�Q�� �-�D�Q�X�D�U�\��

1965. (Blackman & Wright, 2014: p. 171) Moreover, Blue Steel (rocket-powered air-to-

surface missile) was operationalized in 1963 capable of carrying thermonuclear warhead 

of one megaton yield at Mach 4 cruise speed with CEP of 100-700 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. 74-83) However th�H�� �P�L�V�V�L�O�H�¶�V�� �F�D�S�D�E�L�O�L�W�\���� �G�H�V�S�L�W�H�� �S�U�R�S�R�V�D�O�V��

made to improve its range and speed, became doubtful in the face of growing technical 
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�D�G�Y�D�Q�F�H�V�� �L�Q�� �6�R�Y�L�H�W�¶�V�� �L�Q�Y�H�Q�W�R�U�\�� �R�I�� �6�$�0���� �7�K�H�V�H�� �Z�H�D�S�R�Q�� �V�\�V�W�H�P�V�� �F�K�D�U�D�F�W�H�U�L�V�H�G�� �%�U�L�W�D�L�Q�¶�V��

deterrent with diminishing credibility and hence 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 England. The 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, 2000) 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 Thor missiles 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 Skybolt air-launched 

cruise missile and the British Blue Streak MRBM by 1962 left Britain without a credible 

nuclear deterrent. (Cunningham, 2010: p. 4) Therefore, in August 1962 it was decided 

that America would provide Britain with Polaris submarine-launched ballistic missile 

system to be deployed on British manufactured submarines. (Priest, 2006: p. 15) 

 

Nuclear Weapons Norms �± Dual-key Control 

 

The renewed Anglo-�$�P�H�U�L�F�D�Q�� �Q�X�F�O�H�D�U�� �F�R�O�O�D�E�R�U�D�W�L�R�Q�� �W�R�J�H�W�K�H�U�� �Z�L�W�K�� �%�U�L�W�D�L�Q�¶�V��

contribution to the NATO planning, command and control were the key factors in the 

�R�Y�H�U�D�O�O�� �G�H�Y�H�O�R�S�P�H�Q�W�� �R�I�� �W�K�H�� �8�.�¶�V��system and broader norms related to nuclear C2. Key 

events here were the deployment of Thor IRBMs in Britain under dual-key control and 

the 1963 Nassau agreement that supplied Britain with Polaris missiles. 

 

About 60 Thors intermediate-range ballistic missiles (IRBMs) were deployed in 

Britain under the dual-key system. The RAF and USAF officers kept separate keys �± the 

British key could initiate the missile launch sequence and the American key could arm 



 67 

the warhead. (Wynn, 1994: pp. 340-348) Under this system, 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 the 7th Air Division Headquarters; and, British Air 

Ministry was to pass orders to the RAF squadrons through Bomber Command 

Headquarters. (PRO: AIR 20/10300, 1958) However, 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 missiles and 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 main bases. (PRO: DEFE 13/394, 1959) However, only 

15 minutes were required to prepare missile launch if the warheads were already installed 

in the missile. (Twigge & Scott, 2000) �7�K�H�� �$�L�U�� �0�L�Q�L�V�W�U�\�� �V�X�S�S�R�U�W�H�G�� �W�K�H�� �L�G�H�D�� �W�K�D�W�� �³�W�K�H��

operational readiness of the weapo�Q�V���V�\�V�W�H�P���G�H�P�D�Q�G�V���W�K�D�W���W�K�H���Z�D�U�K�H�D�G���V�K�R�X�O�G���E�H���I�L�W�W�H�G���´ 

(PRO: DEFE 13/394, 1960) Despite 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�>�7�K�R�U�V�¶�@���F�D�S�D�E�L�O�L�W�\���W�R���U�H�D�F�W���Z�L�W�K�L�Q���W�D�F�W�L�F�D�O���Z�D�U�Q�L�Q�J���D�W���D�O�O���W�L�P�H�V���´ (PRO: AIR 20/10620, 

1960) Under normal conditions, 39 out of 60 missiles (65 percent) were at 30 minutes 

from launch whereas remaining missiles were at 24-48 hours of readiness. (AIR 8/2307, 

1961)5  

 

A key test for this dual-key control system was the 1962 Cuban missile crisis. 

(For detail analysis of operational readiness of Thors stationed in Britain under dual-key 

system during the 1962 Cuban Missile Crisis see Twigge & Scott, 2000) At the peak of 

crisis, 59 out of 60 Thors were put on 15 minutes readiness. (PRO: AIR 24/2689, 1962) 

In the absence of PALs, the C-in-�&�� �%�R�P�E�H�U�� �&�R�P�P�D�Q�G�� �K�D�G�� �W�K�H�� �³�G�H-�I�D�F�W�R�´�� �F�R�Q�W�U�R�O�� �R�Y�H�U��

                                                        
5 Correspondence, Flt. Lt. George Stalker. By August 1961 the actual countdown 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 system 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 to nuclear control 

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 recorded, whilst 

considering the US concern about nuclear reassurance to its NATO allies, that the Polaris 

missiles would be earmarked,6 �Q�R�W�� �D�V�V�L�J�Q�H�G���� �W�R�� �1�$�7�2�� �K�R�Z�H�Y�H�U�� �³�L�Q�� �W�K�H�� �O�D�V�W�� �U�H�V�R�U�W�� �W�K�H�V�H��

�I�R�U�F�H�V�� �F�R�X�O�G�� �E�H�� �Z�L�W�K�G�U�D�Z�Q�� �E�\�� �W�K�H�� �8�Q�L�W�H�G�� �.�L�Q�J�G�R�P�� �*�R�Y�H�U�Q�P�H�Q�W�´�� �I�U�R�P�� �W�K�H�L�U��NATO 

operations. (Smith, 2011: p. 1391) �)�X�U�W�K�H�U�P�R�U�H�����W�K�H���L�G�H�D���W�R���P�D�L�Q�W�D�L�Q���D���µ�V�H�F�R�Q�G���F�H�Q�W�U�H�¶���R�I��

nuclear decision-�P�D�N�L�Q�J���Z�L�W�K�L�Q���W�K�H���1�$�7�2���Z�D�V���L�P�S�R�U�W�D�Q�W���I�R�U���W�K�H���8�.�¶�V���U�H�D�V�V�X�U�D�Q�F�H���W�R���L�W�V��

European allies and to frame British nuclear capability partly in reference to NATO. 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 international environment. 

 

Role of Leadership 

 

�'�X�U�L�Q�J�� �W�K�H�� �J�U�R�Z�W�K�� �V�W�D�J�H���� �(�G�H�Q�� �D�Q�G�� �0�D�F�P�L�O�O�D�Q�� ���O�L�N�H�� �&�K�X�U�F�K�L�O�O���� �Z�H�U�H�� �³�S�U�R�Q�H�� �W�R��

taking a hands-on approach to defence, sending personal minutes to ensure that their 

�Y�L�H�Z�V���Z�H�U�H���E�H�L�Q�J���D�F�W�H�G���R�Q���´ (Peden, 2007: p. 277) During their governments the defence 

policymaking, most of the time, was conducted informally among a group of like-minded 

�P�L�Q�L�V�W�H�U�V���R�U���R�I�I�L�F�L�D�O�V���R�I���W�K�H���&�D�E�L�Q�H�W�¶�V���'�H�I�H�Q�F�H���&�R�P�P�L�W�W�H�H�����0�R�U�H�R�Y�H�U�����Z�K�L�O�H���W�K�H���&�D�E�L�Q�H�W��

�Z�D�V���L�Q�Y�R�O�Y�H�G���W�K�L�V���Z�D�V���³�D�W���D���O�D�W�H���V�W�D�J�H���� �R�I�W�H�Q only to give authority to decisions that had 

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 requested, and it could in principle be refused by the 
�Q�D�W�L�R�Q�D�O���J�R�Y�H�U�Q�P�H�Q�W���F�R�Q�F�H�U�Q�H�G�����$�V�V�L�J�Q�H�G���I�R�U�F�H�V�����R�Q���W�K�H���R�W�K�H�U���K�D�Q�G�����Z�H�U�H���L�Q�F�O�X�G�H�G���Z�L�W�K�L�Q���1�$�7�2�¶�V��
multinational order of battle during peacetime; furthermore, in wartime there was a presumption that they 
would be available to allied commanders immediately. 



 69 

�W�K�H�� �F�L�U�F�X�O�D�W�L�R�Q�� �R�I�� �P�L�Q�X�W�H�V���´ (Peden, 2007: p. 277) �6�L�J�Q�L�I�L�F�D�Q�W�O�\���� �G�X�U�L�Q�J�� �(�G�H�Q�¶�V��

government the debate in the public domain about nuclear 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 western countries. (Swenson-Wright, 2005: p. 176)  

�,�Q���W�X�U�Q���L�Q�I�O�X�H�Q�F�L�Q�J���%�U�L�W�D�L�Q�¶�V���G�R�P�H�V�W�L�F���S�R�O�L�W�L�F�V���D�V���Z�H�O�O���D�Q�G���/�D�E�R�X�U���I�R�U�Z�D�U�G�H�G���D���P�R�W�L�R�Q���L�Q��

the House of Common calling for an immediate ban on nuclear testing. Labour 

opposition to nuclear tests continued and in its 1959 Manifesto, the party promised to 

immediately suspend all British nuclear tests unilaterally. (Jones, 1997: p. 112-113) Such 

events facilitated the development of larger protest �± the Campaign for Nuclear 

Disarmament (CND), in 1958. 

 

Conservative g�R�Y�H�U�Q�P�H�Q�W�V���Z�H�U�H���I�D�F�H�G���Z�L�W�K���7�U�H�D�V�X�U�\�¶�V���F�R�Q�F�H�U�Q���R�Y�H�U���G�H�W�H�U�L�R�U�D�W�L�Q�J��

economic conditions as a result of over spending on defence policy and due to anti-

�Q�X�F�O�H�D�U���S�U�R�W�H�V�W�V���E�\���W�K�H���&�1�'�����1�R�W�D�E�O�\�����W�K�H�������������6�D�Q�G�\�¶�V���'�H�I�H�Q�F�H���:�K�L�W�H���3�D�S�H�U���P�D�Q�D�J�H�G��

defence cuts by not reduc�L�Q�J���W�K�H���U�H�O�L�D�Q�F�H���R�Q���W�K�H���8�.�¶�V���Q�X�F�O�H�D�U���G�H�W�H�U�U�H�Q�W���L�Q�V�W�H�D�G���E�\���H�Q�G�L�Q�J��

national conscription. The percentage of defence spending decreased significantly from 

the fiscal year 1956-57 (7.3%) to 1957-58 (6.8%) followed by a steady decline in 

subsequent years. (World Military Expenditures and Arms Transfers, 1986) This was 

primarily due to two decisions: one, the decision and realisation made during 1960s with 

regards to the retention of selective weapon programmes (WE-177 and Polaris) for the 

future nuclear deterrent and 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 

�%�U�L�W�D�L�Q�¶�V���F�R�Q�W�U�L�E�X�W�L�R�Q���W�R���W�K�H���1�$�7�2���D�Q�G���Q�X�F�O�H�D�U���G�H�W�H�U�U�H�Q�W�����W�K�H�U�H�I�R�U�H���U�H�O�L�H�Y�L�Q�J���L�W�V�H�O�I���I�U�R�P��

the east of Suez engagement. (World Military Expenditures and Arms Transfers, 1986) 

 

�'�X�U�L�Q�J���0�D�F�P�L�O�O�D�Q�¶�V���J�R�Y�H�U�Q�P�H�Q�W���W�K�H���*�U�D�S�S�O�H���W�H�V�W�V���R�I����������-58 were an important 

episode that highlights the impact of public opinion against nuclear testing on efforts to 

improve the reliability of nuclear weapons. Notable developments included the Medical 

Research Council report titled as The 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 device. (Walker, 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 megaton design reliability, which in 

�W�X�U�Q���Z�R�X�O�G���D�O�V�R���H�Q�K�D�Q�F�H���%�U�L�W�D�L�Q�¶�V���L�Q�W�H�U�Q�D�W�L�R�Q�D�O���S�U�H�V�W�L�J�H�����,�Q���R�U�G�H�U���W�R���W�D�N�H���D�G�Y�D�Q�W�D�J�H���R�I���W�K�L�V��

window of opportunity, Lt Gen Frederick Morgan, the Controller of Atomic Weapons in 

Ministry of Supply, set provisional date of April/May 1957 for the Atomic Weapons 

Trials Executive to conduct tests. (Walker, 2010: p. 6) With Eden informed the House of 

�&�R�P�P�R�Q�V���W�K�D�W���D�Q�\���Q�H�Z���D�U�U�D�Q�J�H�P�H�Q�W���W�K�D�W���Z�R�X�O�G���³�S�X�W���W�K�H���8�Q�L�W�H�G���.�L�Q�J�G�R�P���L�Q���D���S�R�V�L�W�L�R�Q���R�I��

decisive inferiority to other great Powers, a position which is not justified by the state of 

�R�X�U�� �V�F�L�H�Q�W�L�I�L�F�� �N�Q�R�Z�O�H�G�J�H�� �D�Q�G�� �U�H�V�R�X�U�F�H�V�´���� �Z�R�X�O�G�� �E�H�� �X�Q�D�F�F�H�S�W�D�E�O�H�� (Hansard, 1955: vol. 

547 cc195-6) The subsequent success of Grapple tests involving two-stage implosion 

device, was instrumental in changing US attitudes 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 force.7 (Walker, 2010: p. 54) Macmillan 

wanted to restrict the data from these tests which were passed verbally to a select 

minimum number of recipients, rather in writing. (TNA CAB 21/4536, 1961) With the 

preparation for the next set of trials �± Grapple X, Y and Z, conducted in great secrecy in 

advance of their detonations 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 purposes. (TNA CAB 128/31, 1957: Part 2) To address the 

increasing public concerns, British government acknowledged the assumption that tests 

                                                        
7 The requirement for raising such force was to develop a warhead of one megaton yield and weigh one 

ton �± weight to yield ratio (ton:megaton). Idea behind this requirement was the economic use of scarce 
fissile material. 
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could be conducted in a safe manner if appropriate precautions were put in place. 

(Walker, 2010: p. 49) From the episode of Grapple tests it is evident that Eden and 

Macmillan played an instrumental 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 UK-US 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 Americans. (For detail analysis of the agreement 

see Baylis, 2008: pp. 425-466) 

 

Control of Nuclear Operations  

 

Centralisation of Defence Decision-making 

 

Besides the powers and authority of the British prime minister, the defence 

decision-making 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 long-term nuclear strategy. The task to reform was 

�L�Q�L�W�L�D�W�H�G�� �E�\�� �(�G�H�Q�� �W�R�� �H�P�S�R�Z�H�U�� �W�K�H�� �0�L�Q�L�V�W�H�U�� �R�I�� �'�H�I�H�Q�F�H�� �D�Q�G�� �W�R�� �R�Y�H�U�F�R�P�H�� �V�H�U�Y�L�F�H�V�¶��

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

 

Prior to 1957, different Cabinet committees were involved in the defence 

decision-making process that reached to a decision primarily by compromise among the 

three services instead by a high-level strategy as t�K�H���D�O�O�R�F�D�W�L�R�Q���R�I���P�R�Q�H�\�� �Z�D�V���P�D�G�H���³�R�Q��

�W�K�H���E�D�V�L�V���R�I���µ�I�D�L�U���V�K�D�U�H�V�¶���>�U�D�W�K�H�U�@���W�K�D�Q���D���F�R�K�H�U�H�Q�W���R�Y�H�U�D�O�O���V�W�U�D�W�H�J�L�F���S�O�D�Q���´�����0�D�U�W�L�Q�����������������S����

24) Moreover, important decisions such as developing nuclear weapons were taken by a 

small adhoc group of ministers. (Stoddart, 2012: pp. 11-12) 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 December 1957 report where he criticized the 

�U�R�O�H�� �S�O�D�\�H�G�� �E�\�� �W�K�H�� �&�K�L�H�I�V�� �R�I�� �6�W�D�I�I�� �G�X�H�� �W�R�� �³�W�K�H�L�U�� �L�Q�D�E�L�O�L�W�\�� �W�R�� �D�J�U�H�H�� �F�R�K�H�U�H�Q�W���V�W�U�D�W�H�J�L�F�� �D�Q�G��
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�I�R�U�F�H�� �S�O�D�Q�V�´���� ���7�1�$���� �'�(�)�(�� ���������������� ������������ �W�K�D�W�� �L�Q�� �W�X�U�Q�� �E�D�U�U�H�G�� �S�R�O�L�W�L�F�D�O�� �O�H�D�G�H�U�V�� �I�U�R�P�� �W�K�H��

necessary military input in order to formulate long-term 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 7/1912, 1957) Moreover, the Defence Committee used to 

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

pp. 207-208) 

 

�,�Q���R�U�G�H�U���W�R���G�H�D�O���Z�L�W�K���V�H�U�Y�L�F�H�V�¶���U�L�Y�D�O�U�\���D�Q�G���O�D�F�N���R�I���X�Q�L�W�\���D�P�R�Q�J���W�K�H���&�K�L�H�I�V���R�I���6�W�D�I�I����

two ideas were debated 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 military operations 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�&�K�L�H�I���0�L�O�L�W�D�U�\���$�G�Y�L�V�H�U���W�R���W�K�H���*�R�Y�H�U�Q�P�H�Q�W�´�������-�R�K�Q�V�R�Q�����������������S�������������7�K�L�V���Z�D�V���R�S�S�R�V�H�G���E�\��

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 of Staff system was based upon. Resultantly, Eden changed the title of 

�I�R�X�U�W�K���P�H�P�E�H�U���W�R���³�&�K�D�L�U�P�D�Q���R�I���W�K�H���&�K�L�H�I�V���R�I���6�W�D�I�I���&�R�P�P�L�W�W�H�H���D�Q�G���&�K�L�H�I���R�I���6�W�D�I�I���W�R���W�K�H��

�0�L�Q�L�V�W�H�U�� �R�I�� �'�H�I�H�Q�F�H�´�� �U�H�V�S�R�Q�V�L�E�O�H�� �I�R�U�� �S�U�R�Y�L�G�L�Q�J�� �W�K�H�� �0�L�Q�L�V�W�H�U�� �R�I�� �'�H�I�H�Q�F�H�� �W�K�H�� �F�R�U�S�R�U�D�W�H��

views of the Chiefs. (Jackson & Bramall, 1992: p. 296) Both the ideas of a strong 

Minister of Defence and Chairman of the Chiefs of Staff Committee remained unfulfilled 

�D�Q�G���E�R�W�K���Z�H�U�H���S�U�R�Y�L�G�H�G���Z�L�W�K���O�L�W�W�O�H���V�W�D�I�I���V�X�S�S�R�U�W���G�X�U�L�Q�J���(�G�H�Q�¶�V���J�R�Y�H�U�Q�P�H�Q�W�������%�D�\�O�L�V����������������

pp. 207-208) 

 

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 

planning 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 �%�R�D�U�G���Z�D�V���F�U�H�D�W�H�G���W�R���I�D�F�L�O�L�W�D�W�H���0�L�Q�L�V�W�H�U���R�I���'�H�I�H�Q�F�H�¶�V���S�R�O�L�F�\���Z�R�U�N�������%�D�\�O�L�V����������������

pp. 241-�����������$���F�R�P�E�L�Q�D�W�L�R�Q���R�I���'�X�Q�F�D�Q���6�D�Q�G�\�V�¶���S�H�U�V�R�Q�D�O�L�W�\���D�Q�G���L�Q�F�U�H�D�V�H�G���S�R�Z�H�U�V���R�I���K�L�V��

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: pp. 132-151) 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, 1963:  para 

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, the growth 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 onto the aircraft. (Coker, 2012: p. 34) However, Macmillan 

�L�Q�W�U�R�G�X�F�H�G���D���I�R�U�P���R�I���³�W�Z�R-�S�H�U�V�R�Q�´���U�X�O�H���D�F�F�R�U�G�L�Q�J���W�R���Z�K�L�F�K���W�K�H���S�U�L�P�H���P�L�Q�L�V�W�H�U���F�R�X�O�G���R�Q�O�\��

authorize nuclear launch but only a military personnel could give the orders. (Quoted in 

Stoddart 2012: p. 899; also 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 launch V-force in 

order to reduce its vulnerability and increase flexibility however the aircrew remained 

airborne had to wait for further strike orders and keep the radio contact with the 

�G�H�V�L�J�Q�D�W�H�G�� �V�W�D�W�L�R�Q�� �W�R�� �U�H�F�H�L�Y�H�� �W�K�H�� �³�J�R�� �F�R�G�H�´���� ���7�Z�L�J�J�H�� �	�� �6�F�R�W�W���� ������������ �S���� �������� �,�Q�� �W�K�L�V�� �Z�D�\����

the positive control/fail safe procedure was installed over the V-force and in case of a no 

authenticated order released to the bombers whilst airborne for about forty minutes after 
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take-off, 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 procedures. 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 

�Q�X�F�O�H�D�U���O�D�X�Q�F�K���³�Z�L�W�K�R�X�W���U�H�F�H�L�Y�L�Q�J���G�L�U�H�F�W���L�Q�V�W�U�X�F�W�L�R�Q�V���I�U�R�P���W�K�H���3�U�L�P�H���0�L�Q�L�V�W�H�U���´�����7�Z�L�J�J�H��

& Scott, 2000: p. 86) The system worked according to a procedural mechanism. The C-

in-C of the Bomber Command was given the powers to put the V-force on Alert 

Condition 3 that is to load maximum number of bombers with nuclear weapons and make 

them ready to take-off 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 

�G�L�V�F�U�H�W�L�R�Q�����³�R�U�G�H�U���W�K�H���I�R�U�F�H���L�Q�W�R���W�K�H���D�L�U���X�Q�G�H�U���S�R�V�L�W�L�Y�H���F�R�Q�W�U�R�O���S�U�R�F�H�G�X�U�H�����L�I���K�H���G�H�H�P�V���V�X�F�K��

act�L�R�Q���Q�H�F�H�V�V�D�U�\���W�R���D�Y�R�L�G���O�R�V�V���R�Q���W�K�H���J�U�R�X�Q�G���E�\���H�Q�H�P�\���D�F�W�L�R�Q���´�����'�(�)�(�����������������������������7�K�L�V��

reliance on procedural mechanism demonstrates the critical importance of military 

allegiance in setting procedures for the stability of nuclear C2.  

 

Absence of PALs may indicate towards pre-delegation; however, according to 

�7�Z�L�J�J�H�� �D�Q�G�� �6�F�R�W�W���� �³�D�W�� �Q�R�� �S�R�L�Q�W�� �L�Q�� �W�K�H�V�H�� �S�U�R�F�H�G�X�U�H�V�� �Z�D�V�� �W�K�H�� �D�X�W�K�R�U�L�W�\�� �W�R�� �L�Q�L�W�L�D�W�H�� �Q�X�F�O�H�D�U��

�U�H�W�D�O�L�D�W�L�R�Q�� �H�[�S�O�L�F�L�W�O�\�� �G�H�O�H�J�D�W�H�G�� �W�R�� �P�L�O�L�W�D�U�\�� �F�R�P�P�D�Q�G�H�U���´�� ���7�Z�L�J�J�H�� �	�� �6�F�R�W�W���� ������������ �S���� ��������

Nonetheless, it was appreciated during private conversation between the Air Staff and the 

C-in-�&���%�R�P�E�H�U���&�R�P�P�D�Q�G���W�K�D�W���X�Q�G�H�U���F�H�U�W�D�L�Q���F�L�U�F�X�P�V�W�D�Q�F�H�V���³�\�R�X���Z�R�X�O�G�� �K�D�Y�H���W�R���D�V�V�X�P�H��

�U�H�V�S�R�Q�V�L�E�L�O�L�W�\���I�R�U���O�D�X�Q�F�K�L�Q�J���W�K�H���D�W�W�D�F�N���´�����$�,�5�������������������������������7�K�H���G�H�Y�H�O�R�S�P�H�Q�W���R�I���E�D�O�O�L�V�W�L�F��

missiles presented further 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 Staff that launch of Blue Streak would require pre-delegation 

which was inherently risky. (AIR 19/891, 1960; DEFE 7/2228, 1960) 

 

SOPs for Naval Airborne Nuclear Weapons. The release procedure adopted for 

�:�(�� �������$�� �G�H�S�O�R�\�H�G�� �Z�L�W�K�� �5�R�\�D�O�� �1�D�Y�\�¶�V�� �F�D�U�U�L�H�U-based Buccaneer force was based on 

�³�W�Z�R-man arrangements for custody of the weapon arming keys and of the message 

�D�X�W�K�H�Q�W�L�F�D�W�L�R�Q���W�D�E�O�H�V���G�R�Z�Q���W�R���W�K�H���O�R�Z�H�V�W���S�U�H�G�L�F�W�D�E�O�H���O�H�Y�H�O�´�������7�1�$���'�(�)�(�������������������������������,�Q��

case of weapon used by fixed wing aircraft the two-man rule goes down �³�W�R�� �W�K�H��

�L�Q�G�L�Y�L�G�X�D�O���D�L�U�F�U�D�I�W���R�Q���W�K�H���F�D�U�U�L�H�U�´�����Z�K�H�U�H�D�V�����Z�K�H�Q���K�H�O�L�F�R�S�W�H�U�V���Z�H�U�H���W�R���F�D�U�U�\���W�D�F�W�L�F�D�O���G�H�S�W�K��

�E�R�P�E���W�K�H���U�X�O�H���³�R�S�H�U�D�W�H�V���G�R�Z�Q���W�R���W�K�H���R�I�I�L�F�H�U���L�Q���W�D�F�W�L�F�D�O���F�R�P�P�D�Q�G���R�I���D�Q���R�S�H�U�D�W�L�R�Q���´�����7�1�$��

DEFE 13/291, 1970) The national chain of command for authorized nuclear launch 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 of Suez: 

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 developed for V-force 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 the V-force 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 I airfield. (AIR 8/2313, 1957) For instance, if the Bomber Command had seven 
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Class I airfields than about 26 dispersal sites would be required to implement the above 

mentioned dispersal plan to accommodate the V-force of 144 aircrafts along with two 

squadrons of photo-reconnaissance planes. 

 

In order to evade the threat of being knocked out on the ground, in July 1958 the 

C-in-C Bomber Command introduced the readiness 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 being sustained 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% in 24 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 I bases, up to 36 airfields. 

 

The dispersal plan for V-force 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 obtaining 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 pre-delegation. The maximum time estimated for decision-making for nuclear 

launch was fifteen minutes 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 attack, 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 (under 4 below) 

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 meeting of 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 Minister to speak personally to the 

President of the US. 

 

Despite planning to introduce new missile systems and readiness plan, the 

reaction time was extremely challenging for the V-�I�R�U�F�H�� �W�R�� �H�V�F�D�S�H�� �6�R�Y�L�H�W�¶�V�� �I�L�U�V�W�� �V�W�U�L�N�H����

within four minutes the V-force had to fly away from their dispersal sites. The 

�Y�X�O�Q�H�U�D�E�L�O�L�W�\�� �R�I�� �W�K�H�� �I�R�U�F�H�� �Z�D�V�� �F�O�H�D�U�O�\�� �H�Q�X�Q�F�L�D�W�H�G�� �E�\�� �W�K�H�� �%�1�'�6�*���� �³�W�K�H�� �9-bombers, 

irrespective of the weapons with which they are equipped, would be vulnerable to a 

Soviet pre-emptive attack on their bases, though part of th�H���I�R�U�F�H���Z�R�X�O�G���H�V�F�D�S�H���´�����'�(�)�(��

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 Operational Readiness Platforms 

towards the end of runways; in total, fifteen bombers were at fifteen minutes warning. 

(DEFE 13/306, 1960) Within fifteen minutes, these aircrafts had to take-off armed with 

nuclear weapons. Four additional Valiants that were assigned to SACEUR were also put 

on fifteen minutes readiness in Norfolk. (Boyes, 2008: pp. 40-56) 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 standby. (Boyes, 2008: pp. 40-56) Combined with Thor missiles (fifty-

four missiles were also put on fifteen minutes alert warning), a total of sixty-nine nuclear 

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

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

1961) 

 

Phase 1: All equipment and targeting data checked. Countdown sequence initiated. 

Phase 2: Shelter retracted and missile erected. Targeting data entered. 

Phase 3: Missile loaded with fuel. Target data and missile valves rechecked 

Phase 4: Missile functions transferred to internal power source and missile topped 

up with liquid oxygen (LOX) if required. 

Phase 5: Authentication launch codes received. Keys turned and engines started. 

 

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

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

 

No-notice Exercises �± These exercises were meant to practice alert and arming 

procedures without dispersal of bombers. 

 

Pre-planned Exercises �± In these exercises the whole dispersal plan was to be 

practiced including scrambling of aircrafts. These exercises were pre-planned and 

were known prior to conduct of exercise. 

 

No-notice Exercises �± These exercises involved implementation of complete 

dispersal plan involving the entire force before which political approval was 

required. 

 

According to Air Marshal Sir Kenneth Cross, C-in-C of Bomber Command, the 

�U�H�O�D�W�L�R�Q�V�K�L�S���E�H�W�Z�H�H�Q���%�R�P�E�H�U���&�R�P�P�D�Q�G���D�Q�G���6�W�U�D�W�H�J�L�F���$�L�U���&�R�P�P�D�Q�G���F�K�D�Q�J�H�G���I�U�R�P���³�R�Q�H��

of co-�R�S�H�U�D�W�L�R�Q�� �W�R�� �R�Q�H�� �R�I�� �L�Q�W�H�J�U�D�W�L�R�Q�´�� �Z�L�W�K�� �W�K�H�� �L�Q�W�U�R�G�X�F�W�L�R�Q�� �R�I�� �4�5�$�� �V�\�V�W�H�P���� ���:�L�O�V�R�Q����
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�������������S���������������,�W���Z�D�V���Q�H�F�H�V�V�D�U�\���I�R�U���%�U�L�W�D�L�Q���W�R���F�R�Q�W�U�L�E�X�W�H���L�W�V���V�K�D�U�H���³�L�Q���F�R�Q�F�H�U�W�´���Z�L�W�K���W�K�H���8�6��

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. 974-997) For instance, before an attack the crews would 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 over nuclear 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 maintain communication 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 decap�L�W�D�W�L�Q�J�� �V�W�U�L�N�H�� �L�Q�W�H�Q�G�H�G�� �D�W�� �S�D�U�D�O�\�V�L�Q�J�� �%�U�L�W�D�L�Q�¶�V��

command and control. Moreover, by mid-1950s 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 Washington 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 beneath the 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 above-mentioned SOPs were taken during this stage in 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, which contributed towards the overall 

stability of nuclear C2. 

 

Maturity Stage (1965-1967 & 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 tri-service 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 Sino-Soviet clashes in 1969. Subsequently, 

Britain withdrew bulk of its conventional forces from the Middle East and South-East 

Asia h�R�Z�H�Y�H�U���P�D�L�Q�W�D�L�Q�H�G���Q�X�F�O�H�D�U���G�H�W�H�U�U�H�Q�W���D�Q�G���I�R�F�X�V�H�G���R�Q���1�$�7�2�¶�V���G�H�I�H�Q�F�H������Longinotti, 

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 

weapons until 1996. From June 1968 onwards, Britain maintain a credible second-strike 

nuclear capability that strengthened nuclear deterrence hence brought stability within 

nuclear C2.  

 

Communication channels were established with the new sea-borne deterrent. The 

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 were used to 

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: pp. 114-116) 

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 Messages (EAMs) that generally included nuclear launch orders.  

 

The major weapon system developed and deployed during this stage was WE 177. 

It was the most successful design with regards to its longevity as it remained in service 

from 1966 till 1998. (TNA DEFE 25/433, 1978-79: E34, p. 2) However, 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 introduced. Three 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 were expected 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 stop-gap weapon �± the WE.177B, capable of penetrating the Soviet 

defences at low-level below the radar and SAM defences. (TNA AIR 20/11515: E8) The 

WE 177A, deployed in early 1970s, was a dual-purpose weapon and could attack targets 

on land and at sea surface by RAF and Royal Navy fixed-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 (WE-177 and Polaris missiles) for future nuclear 

deterrence missions. From 1952 till 1967, Britain developed different generations of 

fission bombs and H-bomb with a wide range of yields along with V-bombers and 

ballistic missile systems. Through this development pattern, it can be deduced that 

nuclear planners continued to interpret the technological developments in external 

environment such as H-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, survivability 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-177 one-point 

safe but were not equipped with insensitive high explosives (IHE) or fire-resistant 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 into three stages �± inception, growth and maturity. The first two stages 

(inception and growth) are discussed together from 1964 till 1976 for two reasons. 

�)�L�U�V�W�O�\���� �G�H�Y�H�O�R�S�P�H�Q�W�V�� �L�Q�� �G�H�V�L�J�Q���� �P�D�L�Q�W�H�Q�D�Q�F�H�� �D�Q�G�� �R�S�H�U�D�W�L�R�Q�D�O�L�]�D�W�L�R�Q�� �R�I�� �&�K�L�Q�D�¶�V�� �G�L�Y�H�U�V�H��

nuclear force occurred at rapid pace during these years therefore it is difficult to clearly 

demarcate the time period between the two stages. Secondly, the Cultural Revolution 

(1966-76) adversely affected development of nuclear force and as a result, R&D on 

different weapon 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 Chai�U�P�D�Q�� �R�I�� �W�K�H�� �&�0�&�� �D�I�W�H�U�� �0�D�R�¶�V�� �G�H�D�W�K�� �L�Q�� ������������ �1�X�F�O�H�D�U�� �&���� �F�R�Q�W�L�Q�X�H�G�� �W�R��

�P�D�W�X�U�H�� �X�Q�G�H�U�� �'�H�Q�J�¶�V�� �L�Q�� ���������V���� �'�X�U�L�Q�J�� �W�K�H�� �S�U�R�J�U�D�P�P�H�¶�V�� �L�Q�L�W�L�D�O�� �V�W�D�J�H�V���� �0�D�R�� �U�H�F�R�J�Q�L�]�H�G��

�W�K�H���Q�H�H�G���W�R���D�G�D�S�W���K�L�V���W�K�R�X�J�K�W���S�U�R�F�H�V�V���D�Q�G���V�W�U�D�W�H�J�\�� �W�R���P�R�G�H�U�Q���F�R�Q�G�L�W�L�R�Q�V���Z�K�H�U�H���3�H�R�S�O�H�¶�V��

War (akin to guerilla 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-�������������&�K�L�Q�D���U�H�P�D�L�Q�H�G���X�Q�G�H�U���0�D�R�¶�V��

leadership till 1976 �W�K�H�U�H�I�R�U�H�� �K�L�V�� �L�G�H�D�V�� ���P�R�V�W�O�\�� �G�H�H�S�O�\�� �U�R�R�W�H�G�� �L�Q�� �3�H�R�S�O�H�¶�V�� �:�D�U�� �F�R�Q�F�H�S�W����

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 

�V�X�F�F�H�V�V�R�U�� �'�H�Q�J�¶�V�� �O�H�D�G�Hrship that Beijing started to implementation modern nuclear 

weapon developments. 

 

Inception and Growth Stages (1964-1976) 

 

Influence of Geo-strategic Environment 
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Military confrontations during 1950s with the US that involved implicit and 

explicit US nuclear signaling motivated China to actively pursue development of its own 

�Q�X�F�O�H�D�U�� �I�R�U�F�H���� �8�Q�G�H�U�� �0�D�R�¶�V�� �O�H�D�G�H�U�V�K�L�S�� �W�K�H�� �&�H�Q�W�U�D�O�� �0�L�O�L�W�D�U�\�� �&�R�P�P�L�V�V�L�R�Q�� ���&�0�&���� �K�H�O�G��

from the 17th of May until the 22nd of July 1958 issued eight guidelines for nuclear 

weapons development. (Lewis & Xue, 1988: p. 70) These guidelines clearly stated that 

�W�K�H���G�H�Y�H�O�R�S�P�H�Q�W���R�I���&�K�L�Q�H�V�H���Q�X�F�O�H�D�U���Z�H�D�S�R�Q�V���Z�D�V���³�W�R���Z�D�U�Q���R�X�U���H�Q�H�P�L�H�V���D�J�D�L�Q�V�W���P�D�N�L�Q�J��

�Z�D�U���R�Q���X�V�����Q�R�W���L�Q���R�U�G�H�U���W�R���X�V�H���Q�X�F�O�H�D�U���Z�H�D�S�R�Q�V���W�R���D�W�W�D�F�N���W�K�H�P�´���D�Q�G���³�W�R���W�K�L�V���H�Q�G�����Z�H���K�D�Y�H��

to concentrate our energies on developing nuclear and thermonuclear warheads with high 

yield and long-range delivery vehicles. For the time being we have no intention of 

�G�H�Y�H�O�R�S�L�Q�J�� �W�D�F�W�L�F�D�O�� �Q�X�F�O�H�D�U�� �Z�H�D�S�R�Q�V���´ (Lewis & Xue, 1988: p. 70) This explicates that 

China envisaged 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 towards status-driven 

nuclear weapons �G�H�Y�H�O�R�S�P�H�Q�W�� �Z�K�H�Q�� �K�H�� �V�D�L�G���� �³�,�� �K�H�D�U�� �W�K�D�W�� �Z�L�W�K�� �V�X�F�K�� �D�� �E�L�J�� �W�K�L�Q�J���� �L�I�� �\�R�X��

�G�R�Q�¶�W�� �K�D�Y�H�� �L�W���� �W�K�H�Q�� �R�W�K�H�U�V�� �Z�L�O�O�� �V�D�\�� �W�K�D�W�� �\�R�X�� �G�R�Q�¶�W�� �F�R�X�Q�W���� �)�L�Q�H���� �Z�H�� �V�K�R�X�O�G�� �E�X�L�O�G�� �D�� �I�H�Z���´ 

(Quoted in Fravel & Medeiros, 2010: p. 61) This justified the development of 

thermonuclear weapons in order to compete superpowers. The guidelines directed the 

�Q�X�F�O�H�D�U���G�H�Y�H�O�R�S�P�H�Q�W���W�R���³�F�D�W�F�K���X�S���Z�L�W�K���D�G�Y�D�Q�F�H�G���Z�R�U�O�G���O�H�Y�H�O�V�´���D�Q�G���W�R���V�W�D�U�W���G�H�Y�H�O�R�S�L�Q�J���D�O�O��

programmes simultaneously. (Lewis & Xue, 1988: p. 70) 

 

Besides confrontations with the US, relations with Soviet 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�� �D�Q�G�� �W�K�D�W�� �V�H�U�Y�H�G�� �W�R�� �L�Q�I�O�X�H�Q�F�H�� �&�K�L�Q�D�¶�V�� �G�H�I�H�Q�V�L�Y�H�� �V�W�U�D�Wegy. Beijing detonated its first 

nuclear device on 16 October 1964, before stating in an editorial published on 22 October 

�������������³�7�K�H���K�R�S�H���R�I���S�U�H�Y�H�Q�W�L�Q�J���Q�X�F�O�H�D�U���Z�D�U���D�Q�G���S�U�R�K�L�E�L�W�L�R�Q���R�I���Q�X�F�O�H�D�U���Z�H�D�S�R�Q�V���G�R�H�V���Q�R�W��

lie in consolidating the U.S. nuclear monopoly but 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�Q�J�V���´ (Peking Review, 1964)  
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�8�Q�G�H�U�� �0�D�R�¶�V�� �O�H�Ddership, Beijing maintained its need to gain parity with the 

�V�X�S�H�U�S�R�Z�H�U�V�����&�K�H�Q���<�L�����W�K�H���&�K�L�Q�D�¶�V���)�R�U�H�L�J�Q���0�L�Q�L�V�W�H�U���H�[�S�O�L�F�D�W�H�G�����³�$�W�R�P�L�F���E�R�P�E�V�����P�L�V�V�L�O�H�V��

�D�Q�G���V�X�S�H�U�V�R�Q�L�F���D�L�U�F�U�D�I�W���D�U�H���U�H�I�O�H�F�W�L�R�Q�V���R�I���W�K�H���W�H�F�K�Q�L�F�D�O���O�H�Y�H�O���R�I���D���Q�D�W�L�R�Q�¶�V���L�Q�G�X�V�W�U�\�����&�K�L�Q�D��

will have to solve this issue within the next several years; otherwise, it will degenerate 

into a second-�F�O�D�V�V�� �Q�D�W�L�R�Q���´ (quoted in Hsieh, 1965: p. 19) Therefore, even before its 

nuclear test China remained critical about test ban negotiations after Moscow decided to 

enter into the negotiations and opposed the initiation of the treaty on 25 July 1963. (Roy, 

1998: p. 151; also see Low, 1976: p. 168) �0�D�R�¶�V�� �O�H�D�G�H�U�V�K�L�S�� �U�H�P�D�L�Q�H�G�� �L�Q�V�W�U�X�P�H�Q�W�D�O�� �L�Q��

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 

�S�U�R�O�L�I�H�U�D�W�L�R�Q���� �+�R�Z�H�Y�H�U�� �&�K�L�Q�D�¶�V�� �U�H�I�X�V�D�O�� �W�R�� �V�X�F�F�X�P�E�� �W�R�� �L�Q�W�H�U�Q�D�W�L�R�Q�D�O�� �S�U�H�V�V�X�U�H�V�� �G�H�H�S�H�Q�H�G��

the rift between Beijing and Moscow that emerged in late 1960s resulting in complete 

�Z�L�W�K�G�U�D�Z�D�O���R�I���6�R�Y�L�H�W�¶�V���D�V�V�L�V�W�D�Q�F�H���W�R���&�K�L�Q�D���L�Q���Q�X�F�O�H�D�U���H�Q�H�U�J�\�� �I�L�H�O�G���E�\���W�K�H���H�Q�G���R�I���G�H�F�D�G�H����

Prior to this Moscow had helped Beijing in building: (Lewis & Litai, 1987: pp. 542-554) 

the Baotou Nuclear Fuel Component Plant (Plant 202) began production of uranium 

tetrafluoride (UF6), uranium fuel rods and lithium-6 and tritium for megaton bombs; the 

Lanzhou Gaseous Diffusion Plant (Plant 504) for the production of highly enriched 

uranium (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 decade resulting in construction of 483 factories and 92 research institutes by 

1.6 million workers. This massive build-up required thousands of scientific and technical 

human resource to work in these installations. (Lewis & Litai, 1994: pp. 93-95) 

 

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

operations under threatening geo-strategic environment. Beijing faced with the possibility 
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of pre-emption from Soviets as tensions increased during 1969 when Soviets faced 

serious casualties in Sino-Soviet clash over Zhenbao Island in March 1969 and threatened 

to retaliate. Nuclear threats were issued through editorials and journalistic stories. For 

�L�Q�V�W�D�Q�F�H���� �6�R�Y�L�H�W�� �Q�H�Z�V�S�D�S�H�U�� �5�H�G�� �6�W�D�U�¶�V�� ���������� �H�G�L�W�R�U�L�D�O�� �L�V�V�X�H�G�� �S�X�E�O�L�F�� �W�K�U�H�D�W�� �R�I�� �V�W�U�L�N�L�Q�J��

China with nuclear weapons. (Kuisong, 2000: p. 33) Literature also indicates that Soviets 

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

(U.S. State Department, 1969) Unable to arrive at any consensus within Politburo, (U.S. 

State Department, Bureau of East Asian and Pacific Affairs, 1969) Soviet diplomats were 

ordered to assess the reaction their American and East European counterparts had over 

conducting surgical operations against China however the general response was negative. 

Nonetheless, an American newspaper, the Washington Star communicated the Soviet 

�S�O�D�Q���Z�L�G�H�O�\���R�Q���������$�X�J�X�V�W�������������L�Q���D���U�H�S�R�U�W���W�L�W�O�H�G���D�V���³�6�R�Y�L�H�W���8�Q�L�R�Q���3�O�D�Q�V���6�X�U�J�L�F�D�O���1�X�F�O�H�D�U��

�6�W�U�L�N�H���R�Q���&�K�L�Q�D�´�� (Yu, 2009: p. 48) 

 

In reaction to the Washington �6�W�D�U�¶�V���U�H�S�R�U�W�����0�D�R���D�Q�G���=�K�R�X���G�H�F�L�G�H�G���W�R���U�H�V�S�R�Q�G���E�\��

implementing a series of counter-measures. (Hao, 2010: p. 15) Firstly, Beijing issued a 

�S�X�E�O�L�F�� �V�W�D�W�H�P�H�Q�W�� �D�V�V�H�U�W�L�Q�J�� �W�K�D�W�� �D�Q�\�� �D�W�W�D�F�N�� �R�Q�� �&�K�L�Q�D�¶�V�� �V�W�U�D�W�H�J�L�F�� �I�D�F�L�O�L�W�L�H�V�� �Z�R�X�O�G�� �E�H��

considered as war against China and such aggression would be dealt with the 

mobilization of whole country for war preparation that could possibly result in a nuclear 

�Z�D�U���� �6�H�F�R�Q�G�O�\���� �V�L�Q�F�H�� �%�H�L�M�L�Q�J�¶�V�� �F�H�Q�W�U�D�O�� �R�E�M�H�F�W�L�Y�H�� �Z�D�V�� �G�H�I�H�Q�F�H�� �D�J�D�L�Q�V�W�� �6�R�Y�L�H�W�� �Q�X�F�O�H�D�U��

strikes therefore major cities were ordered to build civil defence facilities and to store 

food in case of emergency. Thirdly, a Leading Group for Air Defence with Zhou Enlai as 

�L�W�V�� �O�H�D�G�H�U�� �Z�D�V�� �H�V�W�D�E�O�L�V�K�H�G�� �D�I�W�H�U�� �W�K�H�� �3�D�U�W�\�¶�V�� �&�H�Q�W�U�D�O�� �&�R�P�P�L�W�W�H�H�� �L�V�V�X�H�G�� �D�Q�� �H�P�H�U�J�H�Q�F�\��

document. The Group was tasked to swiftly evacuate urban population and important 

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

 

The outbreak of the 1969 Sino-Soviet border clash also made China to undertake 

the following urgent security measures: 

Mao initiated Third Line strategy that was to re-locate the defence industrial 

infrastructure including R&D to the northwest and southwest interior. (Kuisong, 
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2015: p. ii) 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 on 23rd and 29th September 1969 to 

communicate Chinese resolve to fight any aggression, although no public 

announcement was made after these tests. (Zhao, 2011: p. 18) The unexpected 

Chinese silence after tests was expected to resonate uncertainty among Soviets 

about Chinese intentions and make them refrain from carrying out any attack 

against China in next few days, so that China could celebrate its National Day 

parade on 1st October. (Zhang, 2008: p. 39) 

 

�3�U�H�R�F�F�X�S�L�H�G�� �Z�L�W�K�� �W�K�H�� �6�R�Y�L�H�W�¶�V�� �V�X�U�S�U�L�V�H�� �D�W�W�D�F�N���� �/�L�Q�� �%�L�D�R�� ���Y�L�F�H�� �&�K�D�L�U�P�D�Q�� �R�I�� �W�K�H��

CMC) ordered all armed forces including nuclear missile forces to be put on high 

alert on 18 October 1969; (Zhao, 2011: p. 18) for 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 alert. (Zhao, 2011: p. 18) 

 

Nuclear Force Development 

 

China made significant progress in its nuclear force development during 

inception-growth stage as it tested different weapon designs and started work on ballistic 

missiles of varying ranges. China detonated its first nuclear device 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) The use of uranium in first explosion indicated 

a move towards building high-yield nuclear devices. Moreover, the development of the 

H-�E�R�P�E�� �W�K�D�W���W�R�R�N�� �³�D�Q�� �X�Q�S�U�H�F�H�G�H�Q�W�H�G���W�K�L�U�W�\-�W�Z�R�� �P�R�Q�W�K�V�´�� �W�L�P�H�� �W�R�� �V�X�U�I�D�F�H�� (Lin, 1988: p. 

45) However after first detonation, weapon testing remained a slow process in 

�F�R�P�S�D�U�L�V�R�Q���W�R���W�K�H���V�X�S�H�U�S�R�Z�H�U�V�¶���H�I�I�R�U�W�V���W�R���Y�D�O�L�G�D�W�H���W�K�H�L�U���G�H�V�L�J�Q�V�����&�K�L�Q�D���W�H�V�W�H�G���L�W�V���V�H�F�R�Q�G��

nuclear device on 14 May 1965. Third explosion on 9 May 1966 was significant because 

the fusion-boosted fission device tested contained thermonuclear material; (Lewis & 
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Litai, 1987: p. 546) then a follow-on 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, Chairman Mao emphasized upon the need for 

speedy work on the hydrogen bomb. (Lynch, 2004: p. 179) A Mega-tonne weapon was 

�V�H�H�Q���D�V���K�D�Y�L�Q�J���D���P�D�V�V�L�Y�H���S�V�\�F�K�R�O�R�J�L�F�D�O���L�P�S�D�F�W���D�V���³�W�K�H���V�W�U�D�W�H�J�L�V�W�V���E�H�O�L�H�Y�H�G���W�K�D�W���P�H�J�D�W�R�Q-

sized weapons would add universal credibility to Chinese military power, even though 

they recognized that the attempt to develop such an arsenal would demand great 

�F�U�H�D�W�L�Y�L�W�\���D�Q�G���P�L�J�K�W���I�D�L�O���´ (Lewis & Xue, 1988: p. 197) China mastered the technique to 

miniaturize its atomic bombs in two years time by reducing its weight-to-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 first multi-stage 

thermonuclear device on 17 June 1967 with a yield of 3 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 the 27th of October 1966, 

China demonstrated its capability to design a low yield fission device (10-20 kiloton) for 

medium range theatre use. (Lewis & 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; this trend was unprecedented. For an efficient use of 

fissile material, it was necessary that Beijing should develop megaton nuclear force that 

�Z�R�X�O�G���\�L�H�O�G���³�D���K�X�Q�G�U�H�G�I�R�O�G���L�Q�F�U�H�D�V�H���L�Q���H�[�S�O�R�V�L�Y�H���S�R�Z�H�U���´ (Murray, 1972: p. 29) Between 

1964 till 1976, China carried out twenty-one nuclear tests to improve nuclear weapon 

designs. (Reed, 2008: p. 47)  

 

Delivery Systems 

 

China developed fission and fusion warheads for initially its bombers (Hong-6, 

Hong-5, Hong-8 and Tu-4, Tu-16) that were slowly phased away 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 ranges �± medium, intermediate and 

intercontinental range. Research and development started on four types of ballistic 

missiles with their intended targets: the DF-2 for Japan, the DF-3 for Philippines, the DF-

4 for Guam and the DF-5 for the US. (Lewis & Litai, 1987: p. 549) 

 

The fuel of missiles remained an issue of concern that affected their deployment. 

Initially the DF-2 used non-storable liquid fuel however the fuel properties were 

improved later for DF-3. The new fuel was more powerful and can be stored that was 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 motors for missiles. 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 weight. (Harvey, 2004: p. 

39) The DF-2 and the DF-3 were deployed at more than 100 launchers in permanent sites 

by the end of decade. These sites probably possessed a re-fire capability. (Jones, 1980: p. 

76) 

 

The DF-3 was important because it provided the first stage for the DF-4 and for 

the first satellite launcher Changzheng-1 (CZ-1). (Lewis & Litai, 1987: p. 550) Research 

and development of the DF-4 ICBM missile started in 1965. The Second Artillery 

Academy conducted several successful tests of the DF-���¶�V���I�L�U�V�W���V�W�D�J�H�����'�X�H���W�R���W�K�H�L�U���O�R�Q�J�H�U��

ranges, the DF-3 and DF-4 were deployed at more protective sites located deeper into 

China. Emergence of Sino-Soviet border conflicts in 1969 presented new challenges for 

the banian sidan plan to engage new targets. This started the re-deployment of the first 

DF-4 units to Qinghai and north-west sites in 1971 to target Soviet cities. (Lewis & Litai, 

1987: p. 551) 
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Role of Leadership  

 

During inception-growth 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, requests for the nuclear weapon programme were made using a 

CMC letterhead. (Lin, 1988: p. 46, footnote 55) In this way, significant amount of 

�U�H�V�R�X�U�F�H�V���Z�H�U�H���G�L�Y�H�U�W�H�G���W�R���&�K�L�Q�D�¶�V���P�L�O�L�W�D�U�\���E�X�L�O�G-�X�S�����+�R�Z�H�Y�H�U�����G�X�H���W�R���³�O�D�F�N���R�I���D�G�H�T�X�D�W�H��

budgetary and statistical i�Q�I�R�U�P�D�W�L�R�Q�´�� �D�Q�� �D�F�F�X�U�D�W�H�� �H�V�W�L�P�D�W�H�� �R�I�� �K�R�Z�� �P�X�F�K�� �%�H�L�M�L�Q�J�� �K�D�G��

spent during these years on defence remains challenging. (Barnett, 1977: p. 275) 

�$�F�F�R�U�G�L�Q�J���W�R���8�6���R�I�I�L�F�L�D�O���H�V�W�L�P�D�W�H�V���³�&�K�L�Q�H�V�H���V�S�H�Q�W���E�H�W�Z�H�H�Q�������������E�L�O�O�L�R�Q���D�Q�G�����������E�L�O�O�L�R�Q���D��

year on their armed forces in the late 1960s, $14-15 billion a year in early 1970s, and 

$23-28 billion a year in the mid-���������V���´ (Quoted in Barnett, 1977: p. 275) 

 

Public opinion was motivated towards aggressive nuclear weapon development; 

for instance, in 1963 the then Defence Minister Marshal Chen Yi publicly announced the 

�Q�D�W�L�R�Q�D�O���G�H�W�H�U�P�L�Q�D�W�L�R�Q���W�R���D�F�T�X�L�U�H���Q�X�F�O�H�D�U���Z�H�D�S�R�Q�V���H�Y�H�Q���D�W���W�K�H���F�R�V�W���R�I���³�Z�H�D�U�L�Q�J���Q�R���S�D�Q�W�V�´�� 

(Liu, 1972: p. 35) Moreover, Mao Zedong personally wrote a National Day slogan to 

�J�D�W�K�H�U���V�X�S�S�R�U�W���I�R�U���&�K�L�Q�D�¶�V���Q�X�F�O�H�D�U���Z�H�D�S�R�Q�V developments and to gain legitimacy for its 

�Q�X�F�O�H�D�U�� �Z�D�U�� �S�U�H�S�D�U�D�W�L�R�Q���� �7�K�H�� �V�O�R�J�D�Q�� �U�H�D�G���� �³�$�O�O�� �S�H�R�S�O�H�V�� �D�U�R�X�Q�G�� �W�K�H�� �J�O�R�E�H�� �V�K�R�X�O�G�� �X�Q�L�W�H��

against war launched by imperialists and social-imperialists, and against wars that use 

nuclear weapons in particular! If this kind of war breaks out, all peoples should use 

�U�H�Y�R�O�X�W�L�R�Q�D�U�\�� �Z�D�U�V�� �W�R�� �G�H�I�H�D�W�� �W�K�H�L�U�� �Z�D�U�V�� �R�I�� �D�J�J�U�H�V�V�L�R�Q���� �:�H�� �V�K�R�X�O�G�� �E�H�� �S�U�H�S�D�U�H�G�� �Q�R�Z���´ 

(Peng & Ruifeng, 2008: p. 35) Official propaganda based on anti-imperialist rhetoric and 

pro-revolutionary ideas played a crucial role in molding public opinion in favour of 

nuclear weapons development. (Hsieh, 1962: p. 204) 

 

Despite favourable public opinion, Chinese armed forces including nuclear force 

were adversely affected by the outbreak of Cultural Revolution in 1966 that brought 
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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 started to rise 

again. (Barnett, 1977: p. 276) The expenditure was cutback in 1972 by about twenty-five 

per cent reducing it to 1969 level and remained low for subsequent years before it began 

to rise again in 1975. (Barnett, 1977: p. 276) Sectors that were most affected were the 

expensive equipment related to aircrafts and missiles; development and production of 

aircrafts, nuclear weapons and missiles, according to a crude estimate, comprised 60-70 

per cent of Chinese military expenditure. (Barnett, 1977: p. 276) The increased share of 

such military equipment was the result of the CMC meeting in 1967. The CMC convened 

�L�W�V�� �V�H�V�V�L�R�Q�� �L�Q�� �)�H�E�U�X�D�U�\�� ���������� �L�Q�� �Z�K�L�F�K�� �D�Q�� �³�(�L�J�K�W�� �3�R�L�Q�W�� �&�L�U�F�X�O�D�U�´�� ���%�D�� �7�L�D�R���� �Z�D�V�� �D�J�U�H�H�G����

The aim of the Circular was to strengthen command and control of geographic military 

units, to secure weapons from Red Guards attacks, to protect secret documents and 

archives, and to regularize the training of the PLA. (From Chinese sources quoted in 

Shambaugh, 2002: pp. 127-8)  

 

The threat from Red Guards was acute as a missile tipped with nuclear warhead 

was test fired in October 1966 that flew past over several population centres. (Busch, 

2000 quoted in Polk, 2005: p. 11) Red Guards preferred aggressive testing practice at the 

cost of bypassing the safety concerns. Moreover, the Lop Nur strategic weapon testing 

�I�D�F�L�O�L�W�\�� �Z�D�V�� �W�K�U�H�D�W�H�Q�H�G�� �³�E�\�� �I�R�U�F�H�V�� �H�[�W�H�U�Q�D�O�� �W�R�� �&�K�L�Q�D�¶�V�� �1�&���� �V�\�V�W�H�P�´�� �R�Q�� �W�Z�R�� �R�F�F�D�V�L�R�Q�V��

during 1966-67. (Polk, 2005: p. 11) In first instance, General Wang En-Mao, commander 

of the Xinjiang region, had developed serious dispute with Mao, and, in another instance, 

�0�D�R�¶�V���Q�H�S�K�H�Z���0�D�R���<�X�D�Q�[�L�Q���Z�K�L�O�V�W���O�H�D�G�L�Q�J���D���J�U�R�X�S���R�I���5�H�G���*�X�D�U�G�V���W�K�U�H�D�W�H�Q�H�G���W�R���D�W�W�D�F�N��

the Lop Nur test centre and its associated weapon. However, none of these incidents led 

�W�R�� �D�Q�\�� �³�V�X�E�V�W�D�Q�W�L�D�O�� �E�U�H�D�F�K�´�� �D�Q�G�� �Z�H�U�H�� �G�H�I�X�V�H�G�� (Polk, 2005: p. 11) These instances 

�L�Q�G�L�F�D�W�H�G�� �W�R�Z�D�U�G�V�� �X�Q�V�W�D�E�O�H�� �W�U�H�Q�G�V�� �Z�L�W�K�L�Q�� �W�K�H�� �Q�X�F�O�H�D�U�� �&���� �W�K�D�W�� �F�D�Q�� �E�H�� �D�W�W�U�L�E�X�W�H�G�� �W�R�� �0�D�R�¶�V��

leadership as both individuals (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 construction policy was approved 

�E�\�� �W�K�H�� �0�L�O�L�W�D�U�\�� �$�I�I�D�L�U�V�� �&�R�P�P�L�W�W�H�H�� �W�K�D�W�� �D�V�V�H�U�W�H�G���� �³�Q�H�Z�� �E�D�U�U�D�F�N�V���� �Z�D�U�H�K�R�X�V�H�V���� �D�Q�G��

factories must be built in locations far from large- and medium-sized cities, 

communication and transportation centres, large manufacturing and mining districts, 

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. 

�)�X�U�W�K�H�U�P�R�U�H�����W�K�H�\���V�K�R�X�O�G���E�H���S�U�R�S�H�U�O�\���F�D�P�R�X�I�O�D�J�H�G���´ (Hsieh, 1964: p. 91) This manifests 

�&�K�L�Q�H�V�H�� �W�K�L�Q�N�L�Q�J�� �W�K�D�W�� �H�P�S�K�D�V�L�]�H�G�� �X�S�R�Q�� �P�D�Q�D�J�L�Q�J�� �G�H�I�H�Q�F�H�� �D�J�D�L�Q�V�W�� �H�Q�H�P�\�¶�V�� �V�X�U�S�U�L�V�H��

�D�W�W�D�F�N���G�X�U�L�Q�J���W�K�H���I�L�U�V�W���S�K�D�V�H���R�I���Z�D�U���E�H�F�D�X�V�H���D�Q���H�I�I�H�F�W�L�Y�H���G�H�I�H�Q�F�H���D�J�D�L�Q�V�W���H�Q�H�P�\�¶�V���V�X�U�S�U�L�V�H��

attack in the face of vulnerable command and control would determine the effectiveness 

of Chinese forces in the next phase. (Hsieh, 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 counter-value targeting as well. From the planned distance between strategic 

installations �± barracks, 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 attack and its 

implication on the command. (Naughton, 1988: pp. 351�±86) �0�R�U�H�R�Y�H�U���� �6�R�Y�L�H�W�V�¶��

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, 1973) Threat of pre-emption from the Soviets compelled 

the Chinese to continue re-locating their nuclear weapon complexes.  

 

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

�I�H�D�U�I�X�O���R�I���6�R�Y�L�H�W�V�¶���S�U�H-emptive strike against their 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 to re-locate 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 medium-range ballistic missiles for in-cave storage and preparation 

and out-cave erection, filling and firing. (Goldstein, 1993: pp. 58�±59, 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 

�&�R�P�P�L�V�V�L�R�Q�� ���&�0�&���� �F�R�P�P�D�Q�G�V�� �D�Q�G�� �F�R�Q�W�U�R�O�V�� �W�K�H�� �3�H�R�S�O�H�¶�V�� �/�L�E�H�U�D�W�L�R�Q�� �$�U�P�\���� �7�K�H�� �&�0�&��

had three components �± the Chairman, Vice-Chairmen, and the members. The Chairman 

of the CMC is taken from the principal leaders of the Communist Party and is the 

commander-in-chief of the PLA. During the Revolutionary years military leaders enjoyed 

extraordinary political power across China. (Barnett, 1977: p. 276) An ad hoc 

arrangement in the form of meetings among Chairman Mao, Defence Minister Lin Biao 

and senior PLA Marshals notably Ye Jianying, Xu Xiangqian and Chen Yi developed the 

�F�R�X�Q�W�U�\�¶�V���P�L�O�L�W�D�U�\���S�R�O�L�F�\���D�Q�G���P�D�G�H���N�H�\���P�L�O�L�W�D�U�\���G�H�F�L�V�L�R�Q�V�� (Luna, 2007: p. 4)  

 

The General Staff of the CMC manages the administrative tasks of the Second 

Artillery. The Second Artillery was established on 1 July 1966 after the approval by 

�&�0�&�� �R�I�� �W�K�H�� �3�/�$�� �$�U�W�L�O�O�H�U�\�� �F�R�P�P�D�Q�G�H�U�� �:�X�� �.�H�K�X�D�¶�V�� �S�U�R�S�R�V�D�O�� �W�R�� �I�R�U�P�X�O�D�W�H�� �D�Q��

independent service arm comprised of artillery and Chinese Peo�S�O�H�¶�V�� �3�X�E�O�L�F�� �6�H�F�X�U�L�W�\��

units in 1966. (Jiajun & Jinhan, 1997: pp. 4-7) 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 Baoji. (Jiajun & Jinhan, 1997: pp. 4-7) 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 member of nuclear decision-making 

mechanism. (A17, 2014) A change occurred as the PLA started learning from the 

Western literature about managing nuclear operations. (A17, 2014) The name of the 
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�³�6�H�F�R�Q�G�� �$�U�W�L�O�O�H�U�\�´�� �Z�D�V�� �G�H�F�L�G�H�G�� �E�\�� �=�K�R�X�� �(�Q�O�D�L�� �W�R�� �F�U�H�D�W�H�� �F�R�Q�I�X�V�L�R�Q�� �D�P�R�Q�J�� �Whe outsiders 

about the purpose of the service arm. (Jiajun & Jinhan, 1997) In 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 units of 

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 control. The centralized control was 

reinforced with the establishment of the Second Artillery. In an interview, a Chinese 

�I�R�U�P�H�U�� �R�I�I�L�F�L�D�O�� �W�R�O�G�� �W�K�D�W�� �&�K�L�Q�H�V�H�� �P�L�V�V�L�O�H�� �X�Q�L�W�V�� �Z�H�U�H�� �³�I�R�U�E�L�G�G�H�Q�� �W�R�� �O�D�X�Q�F�K�� �D�Q�\�� �P�L�V�V�L�O�H�V��

�X�Q�O�H�V�V���J�L�Y�H�Q���R�U�G�H�U�V���E�\���&�K�L�Q�D�¶�V���V�X�S�U�H�P�H���F�R�P�P�D�Q�G���>�W�K�H���&�0�&�@�´�� (A2, 2014) Battalion and 

even regimental level (lower level) commanders never had any say on important subjects. 

Chinese official also elaborated that front-line commanders or the missile unit 

commanders had the authority to take the initiative if it was too urgent and could launch 

short- or medium-range ballistic missiles but not tipped with nuclear weapons. He 

�H�[�S�O�D�L�Q�H�G�� �W�K�H�� �F�R�P�P�D�Q�G�� �F�K�D�L�Q�� �G�X�U�L�Q�J�� �0�D�R�¶�V�� �H�U�D�� �W�K�D�W�� �Z�D�V���� �W�K�H�� �R�U�G�H�U�V�� �Z�H�U�H�� �W�U�D�Q�V�I�H�U�U�H�G��

from Chairman of the CMC to the General Staff HQs to Second Artillery Command; 

however the internal content gradually changed. (A2, 2014) 

 

During this time the nuclear and missile Chinese scientists exercised great 

�L�Q�I�O�X�H�Q�F�H���R�Y�H�U���W�K�H���G�H�Y�H�O�R�S�P�H�Q�W���R�I���&�K�L�Q�D�¶�V���Q�X�F�O�H�D�U���V�W�U�D�W�H�J�\���W�K�U�R�X�J�K���W�K�H�L�U���L�Q�W�H�U�S�U�H�W�D�W�L�R�Q���R�I��

the requirements 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 strategy-makers and the fighting force whereas 

the synergy among inputs from both strategy-makers and fighting force is important in 

order to develop a coherent nuclear strategy. The General Staff Department of the PLA �± 

�W�K�H���R�S�H�U�D�W�L�R�Q�D�O���D�U�P�����K�D�G���O�L�W�W�O�H���L�Q�I�O�X�H�Q�F�H���L�Q���W�K�H���L�Q�W�H�U�S�U�H�W�D�W�L�R�Q���R�I���&�K�D�L�U�P�D�Q�¶�V���U�H�Tuirements 

of nuclear force. However, the Comprehensive Investigation and Research Bureau 

���&�,�5�%���� �R�I�� �W�K�H�� �&�0�&�¶�V�� �*�H�Q�H�U�D�O�� �2�I�I�L�F�H���� �W�K�H�� �1�D�W�L�R�Q�D�O�� �'�H�I�H�Q�F�H�� �8�Q�L�Y�H�U�V�L�W�\�� ���1�'�8������ �W�K�H��

Academy of Military Science (AMS), and research institutes of the general departments, 
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services, and the military regions (MR)-affiliated collectively provide an input on policy 

issues. (Stokes, 2013: pp. 24-26) 

 

Communications: With regards to defence communication, there existed two 

ways of communication: one, aerial/signals communication but signals needed to be 

ciphered; second, direct hotline like telephone. (A2, 2014) Generally, the military 

communication relied on radio-�I�U�H�T�X�H�Q�F�\���H�T�X�L�S�P�H�Q�W���W�K�D�W���Z�D�V���Y�X�O�Q�H�U�D�E�O�H���W�R���H�Q�H�P�\�¶�V���I�L�U�V�W��

strike and there existed no operational early warning capability to warn against an 

impending ballistic missile attack. (Mulvenon, 2003) During 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 could be monitored by other 

agencies and potentially foreign states. (A2, 2014) 

 

�&�0�&�¶�V�� �'�H�F�L�V�L�R�Q-making Process: In order to understand the decision-making 

within the CMC, it is important to understand the traditional Chinese link between 

politics and command. In China, the absolute leadership of the Communist China Party 

(CCP) over the armed forces remained the fundamental principle that was articulated by 

�0�D�R���� �(�Y�H�Q�� �E�H�I�R�U�H�� �W�K�H�� �F�U�H�D�W�L�R�Q�� �R�I�� �3�H�R�S�O�H�¶�V�� �5�H�S�X�E�O�L�F�� �R�I�� �&�K�L�Q�D�� �L�Q�� ������������ �0�D�R�� �V�W�D�W�H�G�� �L�Q��

������������ �³�2�X�U�� �S�U�L�Q�F�L�S�O�H�� �L�V��that the Party commands the gun, and the gun must never be 

�D�O�O�R�Z�H�G�� �W�R�� �F�R�P�P�D�Q�G�� �W�K�H�� �3�D�U�W�\�´�� �E�H�F�D�X�V�H�� �W�K�H�� �D�U�P�\�¶�V�� �R�E�M�H�F�W�L�Y�H�� �Z�D�V�� �W�R�� �I�X�O�I�L�O�O�� �³�W�K�H��

�U�H�Y�R�O�X�W�L�R�Q�D�U�\���S�R�O�L�W�L�F�D�O���W�D�V�N�V���H�Q�W�U�X�V�W�H�G���E�\���W�K�H���3�D�U�W�\���D�Q�G���W�K�H���S�U�R�O�H�W�D�U�L�D�W�´�� (Selected Works 

of Mao Tsetung: p. 224)  

 

Decision-making in the CMC was based upon the rule that the minority would 

subordinate their view to the majority. (Article 16 of Constitution Of The Communist 

Party Of China revised and adopted at the 18th CPC National Congress on 14th 

November 2012) This suggests that the decisions were made with majority vote. In 

�H�[�S�O�D�L�Q�L�Q�J�� �W�K�H�� �U�X�O�H���� �0�D�R�� �V�W�D�W�H�G���� �³�,�I�� �D�� �P�D�W�W�H�U�� �L�V�� �L�P�S�R�U�W�D�Q�W���� �L�W�� �P�X�V�W�� �E�H�� �G�L�V�F�X�V�V�H�G��

collectively, different opinion must be heeded, and the complexities of the situation and 

the dissenting opinions 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 

done as carefully and thoroughly as possible. To act otherwise is just one-�P�D�Q���W�\�U�D�Q�Q�\���´ 

(Tse-�W�X�Q�J�¶�V�� �Walk in Peking 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 on 6-8 January 

1935. He favoured the dual leadership of commander and political commissars; thereby, 

gave the political commissar a co-commander role with the military commander. 

Although, Mao also viewed that the field commander should have the freedom of 

initiative in his operational area but practices such as assigning political commissars to 

�I�L�H�O�G�� �F�R�P�P�D�Q�G�H�U�¶�V�� �K�H�D�G�T�X�D�U�W�H�U�V�� �W�U�D�G�L�W�L�R�Q�D�O�O�\�� �V�H�U�Y�H�G�� �W�R�� �T�X�D�O�L�I�\���� �U�H�V�W�U�D�L�Q���� �R�U�� �D�O�W�H�U�� �D�� �I�L�H�O�G��

�F�R�P�P�D�Q�G�H�U�¶�V���D�Xthority in any and all spheres, ranging from strategy to tactics and from 

professional to political work. (Hague, 2008: pp. 241-242) On the contrary, the opposing 

�D�U�J�X�P�H�Q�W�� �I�D�Y�R�X�U�H�G�� �W�K�H�� �³�X�Q�L�W�\�� �R�I�� �F�R�P�P�D�Q�G�´�� �R�Q�� �S�U�R�I�H�V�V�L�R�Q�D�O�� �O�L�Q�H�V�� �W�K�D�W�� �Z�R�X�O�G�� �D�O�O�R�Z�� �R�Q�H��

man to manage the military activities in the battlefield. (Whitson & Huang, 1973: pp. 

436-57; Zhang, 2003: Chapter 5) �,�W���Z�D�V���D���I�D�F�W���W�K�D�W���W�K�H���3�/�$���K�D�G���E�H�H�Q���³�I�L�J�K�W�L�Q�J���S�U�L�P�D�U�L�O�\��

�³�K�L�W-and-�U�X�Q�´�� �J�X�H�U�U�L�O�O�D�� �Z�D�U�V�� �I�U�R�P�� �W�K�H�� ���������V�� �W�K�U�R�X�J�K�� �W�K�H�� �P�L�G�� ���������V���� �W�K�H�U�H�I�R�U�H�� �W�K�H�� �X�Q�L�W��

comma�Q�G�H�U�V���K�D�G���O�L�W�W�O�H���V�H�Q�V�H���R�I���D���X�Q�L�I�L�H�G���F�R�P�P�D�Q�G���D�Q�G���F�R�R�U�G�L�Q�D�W�H�G���D�F�W�L�R�Q���´ (Whitson & 

Huang, 1973: pp. 436-57; Zhang, 2003: Chapter 5) 

 

�(�[�L�V�W�H�Q�F�H���R�I���S�R�O�L�W�L�F�D�O���F�R�P�P�L�V�V�D�U�V���V�H�U�Y�H�G���D�V���D���U�H�V�W�U�D�L�Q�W���R�Q���W�K�H���F�R�P�P�D�Q�G�H�U�¶�V���O�R�F�D�O��

initiative however if both had different ideas about the conduct of war, that could cause 

instability within the command. Political commissars preferred a passive defence �± �³�D��

strategy that lures a presumably more powerful enemy into relative isolation at the end of 

overextended lines of communication where, surrounded by a hostile populace, he is 

�G�H�I�H�D�W�H�G�� �L�Q�� �D�� �F�O�D�V�V�L�F�� �E�D�W�W�O�H�� �R�I�� �D�Q�Q�L�K�L�O�D�W�L�R�Q���´ (Shambaugh, 2002: p. 56) This strategy 

provided more space to commissars to exhibit their talents and enhance their roles. On 

the other hand, the professional commanders favoured forward defence �± �³�D���V�W�U�D�W�H�J�\���W�K�D�W��

�W�D�N�H�V�� �W�K�H�� �Z�D�U�� �E�H�\�R�Q�G�� �W�K�H�� �K�R�P�H�O�D�Q�G�� �E�R�U�G�H�U�V�´�� (Whitson & Huang, 1973: p. 454) Under 

�V�X�F�K���F�L�U�F�X�P�V�W�D�Q�F�H�V�����W�K�H���F�R�P�P�D�Q�G�H�U�¶�V���U�R�O�H���L�V���H�Q�K�D�Q�F�H�G���D�W���W�K�H���H�[�S�H�Q�V�H���R�I���W�K�H���F�R�P�P�L�V�V�D�U�¶�V����
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�D�Q�G�� �³�F�R�P�P�L�W�W�H�H�� �G�H�F�L�V�L�R�Q�V�� �D�Q�G�� �R�W�Ker nuances and complexities of domestic political 

�F�R�Q�V�L�G�H�U�D�W�L�R�Q�V�� �G�R�� �Q�R�W�� �L�Q�W�H�U�I�H�U�H�� �Z�L�W�K�� �W�K�H�� �F�R�P�P�D�Q�G�H�U�¶�V�� �G�L�V�F�U�H�W�L�R�Q�� �L�Q�� �X�V�L�Q�J�� �K�L�V�� �P�L�O�L�W�D�U�\��

�U�H�V�R�X�U�F�H�V���´ (Whitson & Huang, 1973: p. 455) �/�L�Q�¶�V�� �&�K�L�H�I�� �R�I�� �6�W�D�I�I���� �/�R�� �-�X�L-�F�K�¶�L�Q�J�� �D�O�V�R��

advocated forward defence. As a consequence Lo was dismissed in November 1965. The 

party control over civil-�P�L�O�L�W�D�U�\���U�H�O�D�W�L�R�Q�V���D�Q�G���W�K�H���V�R�F�L�H�W�\���R�Y�H�U�D�O�O���V�L�J�Q�L�I�L�H�G���0�D�R�¶�V���D�Q�G���K�L�V��

�V�X�F�F�H�V�V�R�U���'�H�Q�J�¶�V���L�G�H�D�V���D�V���X�Q�T�X�H�V�W�L�R�Q�D�E�O�H�� (Fravel & Medeiros, 2010: p. 52) 

 

According to Chinese strategic expert, Dr Han Hua, the dual leadership 

mechanism proved to be a good system �± two minds are better than one especially when 

one of the commanders is in an unfit situation. (A9, 2014) Political commissars played an 

important role in military victories and for stabilization of the forces. (A2, 2014) 

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 factor. (A9, 2014) 

 

Fragmentation and Diversification 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, government, 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 anti-CCP 

ideology. After Peng, Lin Biao became the Defence Minister and the CMC vice chair 

responsible for daily affairs in 1960 who strongly advocated that politics should 

�F�R�P�P�D�Q�G�� �W�K�H�� �J�X�Q���� �7�K�L�V�� �O�L�Q�H�� �V�K�L�I�W�H�G�� �W�K�H�� �&�0�&�¶�V�� �I�R�F�X�V�� �W�R�Z�D�U�G�V�� �I�R�U�P�X�O�D�W�L�Q�J�� �D�Q�G��

coordinating politics-related programs aiming to promo�W�H���0�D�R�¶�V���U�H�Y�R�O�X�W�L�R�Q�D�U�\���L�G�H�D�O�V���D�Q�G��

advise vigilance about the bourgeois representative hidden in the PLA. (Shambaugh, 

1991: pp. 527-568) After Lin became the CMC-vice chair there were purges in the name 

of purifying the CMC from any sort of anti-party thought process. For instance, Tan 

Zheng, the then director of the GPD and Luo Ruiqing, 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 work. (Jiaqi & Gao, 1996: pp. 185-186) The process of purges 

�F�R�Q�W�L�Q�X�H�G�� �D�I�W�H�U�� �W�K�H�� �R�X�W�E�U�H�D�N�� �R�I�� �&�X�O�W�X�U�D�O�� �5�H�Y�R�O�X�W�L�R�Q�� �L�Q�� ������������ �/�L�Q�¶�V�� �L�Q�I�O�X�H�Q�F�H�� �L�Q�F�U�H�D�V�H�G��

within the CMC as many of his loyalists were holding important positions within the 

�V�\�V�W�H�P���� �7�K�L�V�� �U�D�L�V�H�G�� �V�X�V�S�L�F�L�R�Q�� �L�Q�� �0�D�R�¶�V�� �P�L�Q�G�� �Z�K�R�� �W�K�H�Q�� �L�P�S�O�Hmented the strategy of 

�³�P�L�[�L�Q�J�� �V�D�Q�G�´�� �D�Q�G�� �L�Q�F�O�X�G�H�G�� �Q�R�Q-Lin loyalists in the CMC. ("Summary 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 CMC �V�W�D�U�W�H�G���W�R���P�R�Y�H���R�X�W���I�U�R�P���W�K�H���/�L�Q�¶�V���L�Q�I�O�X�H�Q�F�H���D�Q�G���W�K�U�H�H��

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 Four8 �± Wang Hon�J�Z�H�Q�� �D�Q�G�� �=�K�D�Q�J�� �&�K�X�Q�T�L�D�R���� �E�H�F�D�P�H�� �W�K�H�� �&�0�&�¶�V�� �N�H�\��

members, both came from a non-military background. (Wu, 2014: p. 50) Third, the CMC 

became decentralized due to expanding role of the PLA in societal politics and competing 

senior leadership of the CMC. Membership 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 opinion/ideology within the CMC and the 

inclusion of non-military members of Gang of Four into the CMC was an attempt to 

diversify the policy-making by welcoming the opinions coming from non-military 

members. Extension of membership to lower level bloated the CMC, which continued 

�H�Y�H�Q���D�I�W�H�U���0�D�R�¶�V���G�H�D�W�K���D�Q�G���W�K�H���S�X�U�J�H�V���R�I���W�K�H���*�D�Q�J���R�I���)�R�X�U���L�Q���������������'�H�F�H�Q�W�U�D�O�L�]�D�W�L�R�Q���R�I��

the CMC was aimed at mobilizing the support from below, which continued to be 

�S�U�D�F�W�L�F�H�G�� �H�Y�H�Q�� �D�I�W�H�U�� �+�X�D�� �*�X�R�I�H�Q�J�� �H�Q�W�H�U�H�G�� �W�K�H�� �R�I�I�L�F�H�� �D�I�W�H�U�� �0�D�R�¶�V�� �G�H�D�W�K����This 

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

 

 

 

 

                                                        
8 �7�K�H���*�D�Q�J���R�I���)�R�X�U���Z�D�V���D���S�R�O�L�W�L�F�D�O���I�D�F�W�L�R�Q���R�I���I�R�X�U���&�K�L�Q�H�V�H���&�R�P�P�X�Q�L�V�W���3�D�U�W�\���O�H�D�G�H�U�V�����0�D�R���=�H�G�R�Q�J�¶�V��

last wife Jiang Qing, Zhang Chunqiao, Yao Wenyuan, and Wang Hongwen. They rose to power during the 
Cultural Revolution and opposed Deng Xiaoping, Zhou Enlai, 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 

�R�S�H�U�D�W�L�R�Q�V�� �Z�H�U�H�� �F�K�D�U�D�F�W�H�U�L�]�H�G�� �E�\�� �0�D�R�¶�V�� �P�L�O�L�W�D�U�\�� �W�K�L�Q�N�L�Q�J�� �W�K�D�W�� �Z�D�V�� �O�D�U�J�H�O�\�� �E�D�V�H�G�� �R�Q��

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 mid-1975, the CMC decided to acquire modern 

weaponry for the PLA and reduce manpower; (�;�L�D�R�S�L�Q�J�¶���V�S�H�H�F�K�����-�X�O�\�����������������������L�Q���-�R�L�Q�W��

Publications Research Service, 1983: pp.14-22) moreover, the CMC was reorganized in 

1974-75 after the death of Lin Biao in 1971, indicating that steps were made towards the 

moder�Q�L�]�D�W�L�R�Q�� �D�Q�G�� �F�K�D�Q�J�H�� �L�Q�� �P�L�O�L�W�D�U�\�� �W�K�R�X�J�K�W���� �\�H�W�� �L�W���Z�D�V�� �D�I�W�H�U���0�D�R�¶�V�� �G�H�D�W�K�� �Z�K�H�Q�� �'�H�Q�J��

Xiaoping initiated the modernization programme for the Chinese military. Xiaoping, 

�Z�K�L�O�H�� �U�H�D�O�L�]�L�Q�J�� �W�K�H�� �Q�H�H�G�� �W�R�� �N�H�H�S�� �W�K�H�� �E�D�O�D�Q�F�H�� �E�H�W�Z�H�H�Q�� �0�D�R�¶�V�� �O�H�J�D�F�\�� �D�Q�G�� �W�K�H�� �Q�H�Z��

technological imperative, in his June 1978 speech at army political conference stated that 

�0�D�R�¶�V�� �S�U�L�Q�F�L�S�O�H�V�� �V�K�R�X�O�G�� �Q�R�W�� �E�H�� �U�H�S�X�G�L�D�W�H�G�� �³�E�X�W�� �Z�H�� �P�X�V�W�� �L�Q�W�H�J�U�D�W�H�� �W�K�H�P�� �Z�L�W�K�� �U�H�D�O�L�W�\����

�D�Q�D�O�\�V�H�� �D�Q�G�� �V�W�X�G�\�� �D�F�W�X�D�O�� �F�R�Q�G�L�W�L�R�Q�V�� �D�Q�G�� �V�R�O�Y�H�� �S�U�D�F�W�L�F�D�O�� �S�U�R�E�O�H�P�V���´ (Selected Works of 

Deng Xiaoping, 1984: pp. 127-140) �;�L�D�R�S�L�Q�J�¶�V�� �D�S�S�U�R�D�F�K�� �G�H�P�R�Q�V�W�U�D�W�H�V�� �W�K�H�� �V�W�U�R�Q�J��

influence of Chinese strategic culture on nuclear policy.  

 

�8�Q�G�H�U�� �0�D�R�¶�V�� �O�H�D�G�H�U�V�K�L�S���� �P�X�F�K�� �H�P�S�K�D�V�L�V�� �Z�D�V�� �S�X�W�� �R�Q�� �W�K�H�� �V�R�� �F�D�O�O�H�G�� �3�H�R�S�O�H�¶�V�� �:�D�U��

that was based on a defense strategy, of which the underlying 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 by leaders, 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 result of deteriorated Sino-Soviet 

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 eight hundred 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. 231-252) The conferences 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 an enemy with air and 

armoured superiority. (Robinson, 1982: pp. 231-252) 

 

�$�I�W�H�U���0�D�R�¶�V���G�H�D�W�K�����V�H�Y�H�U�D�O���V�H�Q�L�R�U���O�H�D�G�H�U�V���P�D�G�H���V�W�D�W�H�P�H�Q�W�V���L�Q�G�L�F�D�W�L�Q�J���W�R�Z�D�U�G�V���W�K�H��

�Q�H�H�G���W�R���P�R�G�H�U�Q�L�]�H���&�K�L�Q�H�V�H���D�U�P�H�G���I�R�U�F�H�V���D�Q�G���W�R���G�L�Y�R�U�F�H���W�K�H���D�U�P�H�G���I�R�U�F�H�V���I�U�R�P���W�K�H���0�D�R�¶�V��

thinking about People�¶�V���Z�D�U�����,�Q���S�R�V�W-�0�D�R���S�H�U�L�R�G�����6�X���<�X���G�H�Y�L�V�H�G���W�K�H���W�H�U�P���³�S�H�R�S�O�H�¶�V���Z�D�U��

�X�Q�G�H�U���P�R�G�H�U�Q���F�R�Q�G�L�W�L�R�Q�V�´���L�Q���K�L�V���D�U�W�L�F�O�H���L�Q���Z�K�L�F�K���6�X���F�O�H�D�U�O�\���H�P�S�K�D�V�L�]�H�G���X�S�R�Q���W�K�H���Q�H�H�G���W�R��

adopt modern strategy and tactics. (Xinhua, 1977: pp. E/10-21) He stressed upon the 

�Q�H�F�H�V�V�L�W�\���W�R���³�F�K�D�Q�Je tactics, and study and master the latest tactics developed along with 

�Q�H�Z���W�H�F�K�Q�R�O�R�J�\���D�Q�G���H�T�X�L�S�P�H�Q�W���´ (Xinhua, 1977: p. E/21) Within the purview of modern 

strategy and tactics, Su indicated towards the significance of mobile warfare, positional 

warfare, offensive campaigns, quick and decisive battle against protracted war that 

included mass mobilization, with Su only slightly referred to guerrilla warfare, the 

�P�D�L�Q�V�W�D�\���R�I���0�D�R�¶�V���S�H�R�S�O�H�¶�V���Z�D�U�� (Xinhua, 1977: pp. E/10-21)  

 

Later in his speech in January 1979 to the Military Academy, Su asserted that 

�V�R�P�H�� �R�I�� �0�D�R�¶�V�� �S�U�L�Q�F�L�S�O�H�V�� �F�R�X�O�G�� �Q�R�W�� �³�I�L�W�� �W�K�H�� �D�F�W�X�D�O�� �F�R�Q�G�L�W�L�R�Q�V�� �R�I�� �I�X�W�X�U�H�� �Z�D�U�V���� �D�Q�G�� �Z�H��

�V�K�R�X�O�G�� �K�D�Y�H�� �W�K�H�� �F�R�X�U�D�J�H�� �W�R�� �E�U�H�D�N�� �W�K�U�R�X�J�K�� �W�K�H�P�«���� �Z�H�� �F�D�Q�� �Q�R�� �O�R�Q�J�H�U�� �F�R�S�H�� �Z�L�W�K�� �D��

concentrated enemy attack with rifles, machineguns, handgrenades, and dynamite 

�F�K�D�U�J�H�V���� �:�H�� �P�X�V�W�� �K�D�Y�H�� �V�X�I�I�L�F�L�H�Q�W�� �D�Q�W�L�W�D�Q�N�� �D�U�W�L�O�O�H�U�\�� �D�Q�G�� �J�X�L�G�H�G�� �P�L�V�V�L�O�H�V�«���� �L�I�� �Z�H�� �D�U�H�� �W�R��

fight a large-scale mobile war with an enemy on the plains, we must solve the problem of 
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�J�D�L�Q�L�Q�J���O�R�F�D�O���D�L�U���V�X�S�U�H�P�D�F�\���´ (NCNA, 1979: pp. 5-6) Likewise, in 1979, the then defence 

�P�L�Q�L�V�W�H�U���� �;�X�� �;�L�D�Q�J�T�L�D�Q�� �Z�U�R�W�H�� �W�K�D�W�� �W�K�H�� �D�U�P�H�G�� �I�R�U�F�H�V�� �G�H�S�O�R�\�H�G�� �³�L�Q�� �G�L�I�I�H�U�H�Q�W�� �D�U�H�D�V�� �K�D�Y�H��

different combat tasks and different targets of attack. We must design and manufacture 

�Z�H�D�S�R�Q�V�� �X�V�H�I�X�O�� �L�Q�� �G�L�I�I�H�U�H�Q�W�� �F�R�Q�G�L�W�L�R�Q�V���´ (Hongqi (Red Flag), 1979: p. L/14) He further 

�Z�U�R�W�H�� �D�Q�� �D�U�W�L�F�O�H�� �L�Q�� �+�R�Q�J�T�L�� �R�Q�� �2�F�W�R�E�H�U�� ���������� �V�W�D�W�L�Q�J���� �³�:�H�� �P�X�V�W�� �H�T�X�L�S�� �R�X�U�V�H�O�Y�H�V�� �Z�L�W�K��

advanced military thinking to meet the needs of modernizing our national defence and the 

�Q�H�H�G�V�� �L�Q�� �D�� �I�X�W�X�U�H�� �Z�D�U�«���� �F�K�D�Q�J�H�V�� �>�L�Q�� �P�L�O�Ltary science and technology] will surely cause 

�F�R�U�U�H�V�S�R�Q�G�L�Q�J�� �F�K�D�Q�J�H�V���L�Q���W�K�H���P�H�W�K�R�G���R�I���I�L�J�K�W�L�Q�J���´ (Hongqi (Red Flag), 1979: pp. L/12-

19)  

 

Such radical thinking had raised certain questions of uncertainty. These questions 

�Z�H�U�H�����³�Z�K�L�F�K���R�I���W�K�H���V�H�U�L�H�V���R�I���D�U�P�\-building principles and policies, strategies, tactics and 

revolutionary traditions are still playing a guiding role in today's army-building and in the 

conduct of future warfare? Which ones should be continued and developed in consonance 

with the new conditions, and which ones are partially or completely outmoded and should 

�E�H�� �S�D�U�W�L�D�O�O�\�� �R�U�� �F�R�P�S�O�H�W�H�O�\�� �D�E�D�Q�G�R�Q�H�G�"�´ (Xinhua, 1979: p. L/2) Recognizing the 

imperatives of modern warfare and the need to explore answers to the question of 

uncertainty, the Sixth Plenum of the 11th Central Committee (27-29 June 1981) adopted a 

long-�D�Z�D�L�W�H�G���5�H�V�R�O�X�W�L�R�Q���R�Q���W�K�H���+�L�V�W�R�U�\���R�I���W�K�H���3�H�R�S�O�H�¶�V���5�H�S�X�E�O�L�F���R�I���������������W�K�H���5�H�V�R�O�X�W�L�R�Q��

opened the Party to change and innovation. 

 

Under modern conditions, the initial or first stage of war was deemed as more 

�L�P�S�R�U�W�D�Q�W���L�Q���F�R�Q�W�U�D�V�W���W�R���W�K�H���H�D�U�O�L�H�U���3�H�R�S�O�H�¶�V���Z�D�U���F�R�Q�F�H�S�W���E�H�F�D�X�V�H���W�K�H���P�R�G�H�U�Q���Z�D�U���Z�R�X�O�G��

start with rapid, short notice and destructive attacks. Modern warfare would involve 

�³�P�X�F�K�� �O�D�U�J�H�U�� �D�Q�G�� �H�Q�W�L�U�H�O�\�� �G�L�I�I�H�U�H�Q�W�´�� �E�D�W�W�O�H�I�L�H�O�G�� �D�Q�G�� �Z�R�X�O�G�� �E�H�� �³�Z�D�J�H�G��on the ground, in 

the air, and on the seas, and because it is waged with weapons which are much more 

�G�H�V�W�U�X�F�W�L�Y�H���W�K�D�Q���E�H�I�R�U�H�����L�W���L�V���P�X�F�K���P�R�U�H���G�L�I�I�L�F�X�O�W���W�R���G�L�V�W�L�Q�J�X�L�V�K���W�K�H���I�U�R�Q�W���I�U�R�P���U�H�D�U���D�U�H�D�V���´ 

(Joffe, 1987: p. 561) According to Minister of National Defen�F�H�����W�K�L�V���Z�R�X�O�G���P�D�N�H���³it all 

more necessary to stick to the three-in-�R�Q�H���V�\�V�W�H�P���R�I���W�K�H���D�U�P�H�G���I�R�U�F�H�V���´ (Peking Review, 

1978: p. 19) Besides the increased reliance on logistics and supplies, and human factor in 

modern warfare, he highlighted the critical significance of command and control for the 
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outcome of modern warfare. (Peking Review, 1978: p. 19) Under modern conditions, the 

command methods require computers and automatic control systems, along with 

sophisticated electronic reconnaissance and communications systems. (Joffe, 1987: p. 

561) Moreover, the luring the enemy in deep concept 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 forward defence and to restricting the attack 

from going deeper into China. 

 

Nuclear Force Development 

 

Development and deployment of ballistic missiles developed during inception and 

�J�U�R�Z�W�K�� �V�W�D�J�H�� �F�R�Q�W�L�Q�X�H�G�� �D�I�W�H�U�Z�D�U�G�V�� �K�R�Z�H�Y�H�U�� �X�Q�G�H�U�� �'�H�Q�J�¶�V�� �O�H�D�G�H�U�V�K�L�S�� �&�K�L�Q�D��developed 

and deployed its first ICBM. Developmental work on two-stage DF-5 ICBM with full 

range of 13,000 km started in 1965 but was hindered during 1967-69 due 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 of non-storable missile fuels. 

Missiles with non-storable fuel proved to be unstable during the crisis as they could not 

be held ready over a long time period and took prolonged preparations to be ready to 

launch. This motivated Chinese missile designers to build the DF-5 with storable liquid 

fuels but the fuel could only be stored for 24 hours in the missile due to its highly 

corrosive nature and could make missile leak. (Lewis & Litai, 1987: p. 551) Therefore, 

missile was stored without fuel. It took significant amount of time for the DF-5 to be 

ready with solid fuel for test flight. Eventually, in May 1980, the DF-5 was test-launched; 

however, after partial tests the missile was deployed in the late 1970s. (Descisciolo, 2005: 

p. 52) The Cultural Revolution served to slowed down the progress of the DF-4 and DF-5 

development. 

 

In the missile series �± the DF-2 to DF-5, the guidance system provided limited 

accuracy. (Lewis & Litai, 1987: p. 551) However, the factor of missile accuracy and CEP 

�U�H�P�D�L�Q�H�G�� �Q�H�J�O�H�F�W�H�G�� �S�U�L�P�D�U�L�O�\�� �E�H�F�D�X�V�H�� �S�U�H�Y�D�L�O�L�Q�J�� �&�K�L�Q�H�V�H�� �W�U�D�G�L�W�L�R�Q�D�O�� �3�H�R�S�O�H�¶�V�� �Z�D�U��
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thinking lacked the acumen to fully grasp the sophisticated nature of nuclear war. 

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

�$�V�� �=�K�D�Q�J�� �$�L�S�L�Q�J�� ���G�H�S�X�W�\�� �F�K�L�H�I�� �R�I�� �W�K�H�� �*�H�Q�H�U�D�O�� �6�W�D�I�I������ �Z�D�V�� �T�X�R�W�H�G�� �D�V�� �V�D�\�L�Q�J���� �³�,�W�� �L�V��

unnecessary for us to achieve tremendous accuracy, if a nuclear war breaks between 

China and the Soviet Union, I do not think there is too much difference between the 

�U�H�V�X�O�W�V�����S�U�R�Y�L�G�H�G���&�K�L�Q�D�¶�V���,�&�%�0���P�L�V�V�H�V���L�W�V���S�U�H�G�H�W�H�U�P�L�Q�H�G���W�D�U�J�H�W�����W�K�H���.�U�H�P�O�L�Q�����D�Q�G���L�Q�V�W�H�D�G��

�K�L�W�V���W�K�H���%�R�O�V�K�R�L���7�K�H�D�W�U�H���´ (Quoted in Lewis & Xue, 1988 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 but the actual diversification in nuclear force started only after 

�0�D�R�¶�V���G�H�D�W�K�����,�Q���D���F�R�Q�I�H�U�H�Q�F�H���E�H�W�Z�H�H�Q���W�K�H���Q�D�Y�\���D�Q�G���W�K�H���'�6�7�&���K�H�O�G���L�Q�������������L�W���Z�D�V���D�J�U�H�H�G��

to enhance the development of sea-launched missiles. The diesel powered submarine 

project was code-named JL-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-1 

project was resumed and accorded among the highest priorities. Another project �± Project 

09, related to the development of nuclear-powered submarine was also started in early 

1970s. (For details see Lewis & Litai, 1987: pp. 119-122) However, the progress 

remained slow during the Revolution years but these efforts to build second-strike 

capability highlight the idea that Chinese nuclear planners intended to develop diversified 

nuclear force. Chinese first nuclear-powered 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 intelligence satellites was approved during 1960s and 70s. Scientists 

started work on First launch vehicle, the Long March-1 (LM-1), after mid-1965. (Lewis 

& Litai, 1987: pp. 119-122) To corroborate the development of ICBM, the model design 
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work on second heavy lift launch vehicle, the LM-2, 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 DGH-1, thirteen years after 

Soviet launch of its Sputnik satellite. Practical work on communication satellites in 

geosynchronous orbit �± 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. 119-122) The continued efforts on communication 

satellites resulted in the launch of first communication satellite DFH-2 on 16 January 

1984. Launching of communication satellites required another launch vehicle. For this 

purpose, a three-stage LM-3 launch vehicle design was selected capable of delivering 

1,500 km satellite to a geosynchronous orbit. (Lewis & Litai, 1987: pp. 119-122) The 

development of LM-3 and communication satellites became a national priority under the 

Three Grasps in September 1977. (Ray, 2015: p. 16) Decision to develop another launch 

vehicle was made in August 1978. 

 

Control of Nuclear Operations 

 

In China, nuclear warheads were stored within tunnels located in mountainous 

region. The first tunnel was constructed in 1964. Till 1979, an independent organization �± 

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 came under the subordination of the Second Artillery. 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 deteriorating 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 the DF-2 ballistic missile; and, 

attempts were made during the Cultural Revolution to seize nuclear-related facilities in 

Qinghai and Xinjiang by rival factions. (Stokes, 2010) 
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By 1986 Chinese nuclear warheads were not secured by mechanical locks �± 

PALs. In the absence of PALs, Beijing relied on procedural mechanisms to ensure 

against unauthorized nuclear launch; these procedures included the two-man rule and 

separate storage of nuclear components. (Stokes, 2013: pp. 70-74) Fear of decapitation 

and pre-emptive Soviet strikes made Chinese nuclear C2 develop 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 during 1960s and 70s to increase leadership 

survivability and to provide shelter from where control over strategic assets could be 

maintained. 

 

�8�Q�G�H�U���'�H�Q�J�¶�V���U�X�O�H���� �W�K�H�� �3�/�$�� �D�Q�G���6�H�F�R�Q�G�� �$�U�W�L�O�O�H�U�\�� �U�H�P�D�L�Q�H�G���X�Q�G�H�U���F�R�Q�W�U�R�O���R�I���W�K�H��

CMC. The command 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. (A2, 2014) As Deng was more sensitive towards a 

necessary change in conduct of war under modern conditions, under his leadership the 

�6�H�F�R�Q�G���$�U�W�L�O�O�H�U�\�¶�V���+�4���W�K�D�W���Z�H�U�H���H�D�U�O�L�H�U���V�L�W�X�D�W�H�G���L�Q���V�P�D�O�O���K�R�X�V�H�V���L�Q���W�K�H���Q�H�L�J�K�E�R�X�U�K�R�R�G���R�I��

common people were shifted to an independent place in modern buildings in city suburbs. 

(A2, 2014) With the progressive development of military 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 interview after 

���������� �G�H�W�R�Q�D�W�L�R�Q���� �0�D�R�� �V�D�L�G���� �³�:�H�� �G�R�Q�¶�W���Z�L�V�K�� �W�R�� �K�D�Y�H�� �W�R�R�� �P�D�Q�\�� �D�W�R�P�L�F�� �E�R�P�E�V�� �R�X�U�V�H�O�Y�H�V����

�:�K�D�W�� �Z�R�X�O�G�� �Z�H�� �G�R�� �Z�L�W�K�� �V�R�� �P�D�Q�\�"�� �7�R�� �K�D�Y�H�� �D�� �I�H�Z�� �L�V�� �M�X�V�W�� �I�L�Q�H���´ (Mao, 1999: p. 407) 

�/�L�N�H�Z�L�V�H�����L�Q���������������=�K�R�X���(�Q�O�D�L���V�D�L�G���W�K�D�W���&�K�L�Q�D���³�P�X�V�W���E�X�L�O�G���D���F�H�U�W�D�L�Q���Q�X�P�E�H�U���R�I���D���F�H�U�W�D�L�Q��

�T�X�D�O�L�W�\���D�Q�G���D���F�H�U�W�D�L�Q���Y�D�U�L�H�W�\���´ (Zhou, 1998: p. 661) Therefore, Beijing enunciated a small, 

�G�L�Y�H�U�V�L�I�L�H�G���Q�X�F�O�H�D�U���I�R�U�F�H�����7�K�L�V���U�H�P�D�L�Q�H�G���X�Q�F�K�D�Q�J�H�G���X�Q�G�H�U���'�H�Q�J�¶�V���O�H�D�G�H�U�V�K�L�S���Z�K�R�����G�X�U�L�Q�J��

�D�� ���������� �P�H�H�W�L�Q�J�� �Z�L�W�K�� �W�K�H�� �3�U�L�P�H�� �0�L�Q�L�V�W�H�U�� �R�I�� �*�X�\�D�Q�D���� �V�W�D�W�H�G���� �³�)�U�D�Q�F�H�� �K�D�V�� �D�O�V�R�� �E�X�L�O�W���V�R�P�H��

[nuclear weapons]. We understand [why] France has 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 

�W�K�H�P�����1�X�F�O�H�D�U���Z�H�D�S�R�Q�V���K�D�Y�H���R�Q�O�\���W�K�L�V���I�X�Q�F�W�L�R�Q���´ (Quoted in Fravel & Medeiros, 2010: p. 

59) In 1978, Deng showed resolve to develop modern small nuclear force further by 

�V�W�D�W�L�Q�J�����³�2�X�U���V�W�U�D�W�H�J�L�F���Z�H�D�S�R�Q�V���V�K�R�X�O�G���E�H���X�S�G�D�W�H�G����gengxin) and the guideline [for their 

development] is few but capable (shao er jing). Few means numbers and capability 

�V�K�R�X�O�G���L�Q�F�U�H�D�V�H���Z�L�W�K���H�D�F�K���J�H�Q�H�U�D�W�L�R�Q���´ (Quoted in Fravel & Medeiros, 2010: p. 64) 

 

�5�D�S�L�G�� �G�H�Y�H�O�R�S�P�H�Q�W�� �R�I�� �&�K�L�Q�D�¶�V�� �Q�X�F�O�H�D�U�� �I�R�U�F�H�� �G�X�U�L�Q�J�� ���������V�� �U�H�I�O�H�F�W�V�� �W�K�H�� �K�L�J�K��

national priority that was allotted to the programme; moreover, the diversification of 

�Q�X�F�O�H�D�U�� �I�R�U�F�H�� �G�H�S�L�F�W�V�� �W�K�H�� �Q�D�W�L�R�Q�D�O�� �G�U�L�Y�H�� �W�R�� �³�F�D�W�F�K�� �X�S���Z�L�W�K�� �W�K�H�� �O�H�D�G�H�U�´�� �L�Q�� �Z�H�D�S�R�Q�V��

�W�H�F�K�Q�R�O�R�J�\�����³�&�D�W�F�K�L�Q�J���X�S���W�K�H���O�H�D�G�H�U�´���S�R�O�L�F�\���G�H�U�L�Y�H�G���&�K�L�Q�D���W�R���P�R�G�H�U�Q�L�]�H���L�W�V���Q�X�F�O�H�D�U���I�R�U�F�H��

and war concepts as well in order to prepare for war under modern conditions. However, 

the decade of Cultural Revolution adversely affected the developmental 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 considerable progress 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) retained control over military and nuclear matters. 

 

The literature suggests that China never installed PALs in its nuclear arsenal 

�G�X�U�L�Q�J�� ���������V�� �D�Q�G�� �����V�� �E�H�F�D�X�V�H�� �&�K�L�Q�D�� �D�O�Z�D�\�V�� �U�H�O�L�H�G�� �R�Q�� �L�W�V�� �P�H�Q�� �D�Q�G�� �S�D�U�W�\�¶�V�� �F�R�Q�W�U�R�O�� �R�Y�H�U��

military. However, in 1980s Beijing started thinking about such controls when Chinese 

�V�W�D�U�W�H�G�� �L�Q�W�H�U�D�F�W�L�Q�J�� �Z�L�W�K�� �$�P�H�U�L�F�D�Q�V�� �X�Q�G�H�U�� �'�H�Q�J�¶�V�� �O�H�D�G�H�U�V�K�L�S���� �:�K�L�O�H�� �&�K�L�Q�D�¶�V�� �Z�D�U�K�H�D�G��

design development during 1964 till 1979 suggests that Beijing has learnt from the 

existing designs tested by the NWS, therefore it had the leverage to opt for the efficient 

atomic bomb design development path leading to H-bomb 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 and Britain had already negotiated and signed the Partial Test-ban Treaty 

(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 achievements 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 society, enjoyed autonomy in terms of money and mobilizing public 

opinion. For most of the years under study, Mao ruled China and initiated the 

�G�H�Y�H�O�R�S�P�H�Q�W���R�I���Q�X�F�O�H�D�U���Z�H�D�S�R�Q�V�����+�R�Z�H�Y�H�U�����K�H���U�H�P�D�L�Q�H�G���V�W�U�R�Q�J�O�\���L�Q�I�O�X�H�Q�F�H�G���E�\���&�K�L�Q�D�¶�V��

traditional conduct of war. It was on�O�\�� �D�I�W�H�U���0�D�R�¶�V�� �G�H�D�W�K���� �X�Q�G�H�U���'�H�Q�J�¶�V�� �O�H�D�G�H�U�V�K�L�S���� �W�K�D�W��

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 different external and internal factors 

including the geo-strategic 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 categorized into two evolutionary 

stages �± inception 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 different land- and sea-based 

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 standardised procedures to manage its 

nuclear force. The growth stage (2004-2013) was marked by diversification in its nuclear 

forces as New Delhi launched indigenously built nuclear-powered submarines in 2009 for 

sea trials, an important step towards building a survivable second-strike capability.  

 

Inception Stage (1974-2003) 

 

Influence of Geo-strategic Environment 

 

During the inception stage New Delhi faced a number of major crises including 

1986-87 Brasstacks, 1999 Kargil War and 2001-02 military stand-off with Pakistan. 

Despite these tensions, New Delhi and Islamabad have remained involved in dialogue 

process that resulted in several major agreements the 1988 Prohibition of Attack against 

Nuclear Installations and Facilities and 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 doctrines �± 1999 Draft Nuclear Doctrine (DND) and 
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2003 Statement, which illustrated 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, Sino-Indian relations started to 

�Z�R�U�V�H�Q���I�R�O�O�R�Z�L�Q�J���W�K�H�������������Z�D�U�����Z�L�W�K���W�K�H���L�Q�W�H�Q�V�L�W�\���R�I���,�Q�G�L�D�¶�V���W�K�U�H�D�W���S�H�U�F�H�S�W�L�R�Q�V���L�Q�F�U�H�D�V�L�Q�J��

�V�X�E�V�W�D�Q�W�L�D�O�O�\�� �I�R�O�O�R�Z�L�Q�J�� �&�K�L�Q�D�¶�V���G�H�W�R�Q�D�W�L�R�Q���R�I���L�W�V���I�L�U�V�W���Q�X�F�O�H�D�U���G�H�Y�L�F�H���L�Q�������������� �)�R�O�O�R�Z�L�Q�J��

the 1962 Sino-�,�Q�G�L�D�Q�� �E�R�U�G�H�U�� �Z�D�U���� �F�K�L�Q�D�¶�V�� �Q�X�F�O�H�D�U�� �Z�H�D�S�R�Q�V�� �Z�H�U�H�� �Serceived in India as 

particular threatening, following the denial of security assurances from the US or Soviet 

Union. (Athwal, 2008: p. 22) �7�K�H���H�[�W�H�U�Q�D�O���H�Q�Y�L�U�R�Q�P�H�Q�W���Z�D�V���D���G�R�P�L�Q�D�Q�W���I�D�F�W�R�U���L�Q���,�Q�G�L�D�¶�V��

response, which culminated in the detonation of its first nuclear weapon, termed as 

peaceful nuclear explosion, in May 1974. (Chakma, 2005: pp. 189-236; Fang, 2010: pp. 

23-24) Through the 1974 test India clearly communicated its response of developing 

nuclear weapons to enhance its stature at international level and improve 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 China-Pakistan alliance and growing 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 

�Q�D�W�L�R�Q�D�O���U�H�X�Q�L�I�L�F�D�W�L�R�Q���W�K�D�W���F�R�X�O�G���W�K�U�H�D�W�H�Q���D�Q�G���F�K�D�O�O�H�Q�J�H���,�Q�G�L�D�¶�V���Q�D�W�L�Rnal power. (Athwal, 

2008: pp. 30-51) Moreover, China has developed advanced nuclear warheads and diverse 

delivery systems including surface-to-surface missiles, medium- and intercontinental-

range ballistic missiles, and SLBMs, albeit through its policy of minimum deterrence and 

no first use. In such an environment, New Delhi now has to face two allied nuclear-armed 

states in close geographical proximity, Pakistan is on its Western border and China its 

Northern border. In order to ensure its security against nuclear coercion and enhance its 

prestige, India formally declared itself a nuclear weapon state in 1998. (Kochanek & 

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 11th and 13th of May 1998, boosting both its national security and prestige. 

�7�K�H�� �G�H�F�L�V�L�R�Q�� �W�R�� �W�H�V�W�� �³�Z�D�V�� �P�D�G�H�� �E�\�� �F�L�Y�L�O�L�D�Q�� �D�Q�G�� �V�F�L�H�Q�W�L�V�W�V�� �D�W�� �W�K�H�� �H�[�F�O�X�V�L�R�Q�� �R�I�� �W�K�H�� �,�Q�G�L�D�Q��

�P�L�O�L�W�D�U�\���´ (Ray, 2013: p. 93) This statement demonstrates the strong influence that 

scientists along with 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 

�3�U�H�V�L�G�H�Q�W���%�L�O�O���&�O�L�Q�W�R�Q�����+�H�U�H���W�K�H���,�Q�G�L�D�Q���3�0���H�[�S�O�D�L�Q�H�G�����³�Z�H���K�D�Y�H���D�Q���R�Y�H�U�W���Q�X�F�O�H�D�U-weapon 

State [China] 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 nuclear-�Z�H�D�S�R�Q�V�� �6�W�D�W�H�«���� �7�K�H�� �G�H�W�H�U�L�R�U�D�W�L�Q�J�� �V�H�F�X�U�L�W�\�� �H�Q�Y�L�U�R�Q�P�H�Q�W����

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 

�L�Q�L�P�L�F�D�O�� �L�Q�W�H�Q�W�L�R�Q�� �W�R�Z�D�U�G�V�� �,�Q�G�L�D���´ (Letter from Prime Minister Vajpayee to President 

Clinton, 12 May 1998: text reproduced in The Economic Times, 1998) 

 

After the tests, the then Defence Minister, George Fernandes identified, in his 

�L�Q�W�H�U�Y�L�H�Z���� �&�K�L�Q�D�� �D�V�� �,�Q�G�L�D�¶�V�� �³�S�R�W�H�Q�W�L�D�O�� �W�K�U�H�D�W�� �Q�X�P�E�H�U�� �R�Q�H�´���� �H�Y�H�Q�� �L�Q�� �F�R�P�S�D�U�L�V�R�Q�� �W�R��

Pakistan. (Quoted in Sen, 2001: p. 130) �)�H�U�Q�D�Q�G�H�V�� �D�G�G�H�G�� �W�K�D�W�� �%�H�L�M�L�Q�J�� �K�D�G�� �³�L�W�V�� �Q�X�F�O�H�D�U��

weapons stockpiled in Tibe�W���D�O�R�Q�J���,�Q�G�L�D�¶�V���E�R�U�G�H�U�V���´ (Quoted in Cirincione, 1999) Beijing 

has continued to deny Indian security concerns related to China, and Chinese Foreign 

�0�L�Q�L�V�W�U�\�� �U�H�J�D�U�G�H�G�� �)�H�U�Q�D�Q�G�H�V�¶�� �V�W�D�W�H�P�H�Q�W�� �D�V�� �³�U�L�G�L�F�X�O�R�X�V�� �D�Q�G�� �Q�R�W�� �Z�R�U�W�K�\�� �R�I�� �U�H�I�X�W�D�W�L�R�Q�´�� 

(Hurriyat Daily News, 1998) Even before nuclear detonations, Indian former army chief 

general K. Sundarji (1995: p. 57) �D�V�V�H�U�W�H�G�� �W�K�D�W�� �³�,�Q�G�L�D�� �Q�H�H�G�H�G�� �E�R�W�K�� �D�� �Q�X�F�O�H�D�U�� �D�Q�G�� �D��

�F�R�Q�Y�H�Q�W�L�R�Q�D�O�� �P�L�Q�L�P�X�P�� �F�D�S�D�E�L�O�L�W�\�� �W�R�� �G�H�W�H�U�� �&�K�L�Q�D�� �D�Q�G�� �3�D�N�L�V�W�D�Q�´�� Sundarji (1995: p. 57) 

went on to the extent by �V�W�D�W�L�Q�J�����³�L�I���&�K�L�Q�D���X�V�H���R�Q�O�\���W�D�F�W�L�F�D�O���Q�X�F�O�H�D�U���Z�H�D�S�R�Q�V�����,�Q�G�L�D���Z�R�X�O�G��

�G�R�� �O�L�N�H�Z�L�V�H���´�� �7�K�H�V�H�� �V�W�D�W�H�P�H�Q�W�V�� �F�O�H�D�U�O�\�� �K�L�J�K�O�L�J�K�W�� �W�K�H�� �G�H�H�S-seated concerns and fears 

within the Indian polity to prevent a humiliating defeat like that of 1962. Despite 

improvements in Sino-Indian relations prior to the 1998 tests and afterwards, (Fang, 

2010: p. 7) Indian continues to perceive itself threat by two adjacent nuclear weapons 
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�V�W�D�W�H�V���� �:�L�W�K�� �6�X�Q�G�H�U�M�L�¶�V�� �V�W�D�W�H�P�H�Q�W�� �V�K�R�Z�V�� �W�K�H�� �D�J�J�U�H�V�V�L�Y�H�� �P�L�Q�G�V�H�W�� �R�I�� �,�Q�G�L�D�Q�� �P�L�O�L�W�D�U�\�� �W�K�D�W��

could be a possible �U�H�D�V�R�Q���I�R�U���P�L�O�L�W�D�U�\�¶�V���H�[�F�O�X�V�L�R�Q���I�U�R�P���Q�X�F�O�H�D�U���G�H�F�L�V�L�R�Q-making process.  

 

After a second round of nuclear tests in 1998, Delhi faced immense international 

pressure to settle its long-standing dispute with Pakistan, with Islamabad facing a similar 

pressure. This resulted in the signing of Lahore Declaration in 1999. Despite the 1999 

Declaration, India test-fired its Agni-II (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, 2001) The missile test was reciprocated by Pakistan, emboldened 

the threat perception of both sides. The geo-strategic environment of India remained 

tense in subsequent years with eruption of the Kargil war in 1999 and 2001-02 military 

stand-off.  

 

The conduct of Kargil war was important for the regional geo-strategic 

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 

systems, and tested deliverable nuclear warheads. (OSD, 2001: pp. 21-30) Secondly, 

although the Kargil war (May-July 1999) was short and quickly concluded it introduced a 

new dimension of fighting limited war under a nuclear overhang. 

 

During Kargil war, it was reported that India placed its nuclear weapons and 

Mirage-2000 aircraft and Prithvi short-range missiles at Readiness State 3 where 

warheads were ready to be mated with delivery system in quick time. (Chengappa, 2000: 

p. 437) The Indian government denied such 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 June asking Prime Minister Vajpayee to order a nuclear 

strike on Pakistan. (Reported in The Straits Times Press, 1999) The close ties of the 

newspaper with the BJP implied the editorial plea was a reflection of official thinking. 

Notably, the Indian military remained 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, 1999a)  

 

Moreover, the Indian military found the idea of limited war interesting as the 

�,�Q�G�L�D�Q�� �J�H�Q�H�U�D�O�� �5���� �.���� �1�D�Q�D�Y�D�W�W�\�� �Y�L�H�Z�H�G�� �L�Q�� �2�F�W�R�E�H�U�� ���������� �W�K�D�W�� �³�W�K�H�� �V�W�D�J�H�� �H�[�L�V�W�V�� �I�R�U�� �D��

�O�L�P�L�W�H�G�� �F�R�Q�Y�H�Q�W�L�R�Q�D�O�� �Z�D�U�´�� �X�Q�G�H�U�� �Q�X�F�O�H�D�U�� �R�Y�H�U�K�D�Q�J�� (The Times of India, 2001) Even 

�E�H�I�R�U�H���.�D�U�J�L�O���:�D�U�����D�U�P�\���F�K�L�H�I���J�H�Q�H�U�D�O���9�����3�����0�D�O�L�N���V�W�D�W�H�G���R�Q���������)�H�E�U�X�D�U�\���������������³�+�D�Y�L�Q�J��

�F�U�R�V�V�H�G�� �W�K�H�� �Q�X�F�O�H�D�U�� �W�K�U�H�V�K�R�O�G�� �G�R�H�V�� �Q�R�W�� �P�H�D�Q�� �W�K�D�W�� �D�� �F�R�Q�Y�H�Q�W�L�R�Q�D�O�� �Z�D�U�� �L�V�� �R�X�W���´ (Kargil 

Review Committee, 2000: pp. 197-99) The idea of fighting limited war under 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 dual-capable delivery systems in inventory of both India and Pakistan. Any 

deployment, no matter how limited, of such delivery systems to achieve limited military 

�R�E�M�H�F�W�L�Y�H�V���F�R�X�O�G���F�U�H�D�W�H���P�L�V�S�H�U�F�H�S�W�L�R�Q���L�Q���D�G�Y�H�U�V�D�U�\�¶�V���P�L�Q�G���W�R���E�U�H�D�N���Q�X�F�O�H�D�U���W�K�U�H�V�K�R�O�G������ 

 

The third crisis erupted when five terrorists attacked Indian parliament in 

December 2001. The attack was significant as it marked a new dimension of low-

intensity conflict within the India-Pakistan rivalry. In reaction to the attack, which India 

claimed links between the terrorist organization (Lashkar-e-Taiba) and the Pakistan 

government. (The Hindu, 2001) India launched Operation Parakram on 18 December 

2001 with massive mobilization of its forces.9 (Chari & et. al., 2007: p. 153) In response, 

Pakistan also deployed its armed forces along the border. (Lavoy, 2008: p. 132) With 

Pakistan Musharraf announcing in January 2002 a ban on terrorist organizations, 

claiming that his country would not be used as a base for terrorists. (Reddy, 2002) The 

stand-off continued for ten months until October 2002 when India started withdrawing its 

troops from the International Border. Meanwhile, India practiced nuclear signaling to 

exhibit its resolve. On the 25th of January 2002 the Agni-I missile with the range of about 

700-900km was test fired. (The New York Times, 2002) 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 towards the northern Arabian Sea with the Western Fleet to carry out blockade of Pakistan. 
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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 and political leaders seemingly involved in aggressive rhetoric, 

issuing blatant nuclear threats. Indian Prime Minister Vajpayee clearly communicated his 

�L�Q�W�H�Q�W���W�K�D�W���³�Q�R���Z�H�D�S�R�Q���Z�R�X�O�G���E�H���V�S�D�U�H�G���L�Q���V�H�O�I-defence. Whatever weapon was available, 

it would be used no �P�D�W�W�H�U���K�R�Z���L�W���Z�R�X�Q�G�H�G���W�K�H���H�Q�H�P�\���´ (Quoted in Ramana, 2008) More 

�V�R���� �,�Q�G�L�D�Q���$�U�P�\���&�K�L�H�I���� �*�H�Q���6�����3�D�G�P�D�Q�D�E�K�D�Q���W�K�U�H�D�W�H�Q�H�G�����³�L�I���Z�H���K�D�Y�H���W�R���J�R���W�R���Z�D�U�����M�R�O�O�\��

�J�R�R�G���´ (Dugger, 2002) In responding to question of nuclear attack on India, he assured 

�W�K�D�W�� �³�W�K�H�� �S�H�U�S�H�W�U�D�Wor of that particular outrage shall be punished so severely that their 

�F�R�Q�W�L�Q�X�D�W�L�R�Q���W�K�H�U�H�D�I�W�H�U���L�Q���D�Q�\���I�R�U�P���R�I���I�U�D�\���Z�L�O�O���E�H���G�R�X�E�W�I�X�O���´ (Dugger, 2002) The content 

of these statements show that civil and military stakeholders in India perceived their geo-

strategic 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 no-first-use nuclear posture. The statement asserted that nuclear 

weapons w�L�O�O���E�H���X�V�H�G���R�Q�O�\���³�L�Q���U�H�W�D�O�L�D�W�L�R�Q���D�J�D�L�Q�V�W���D���Q�X�F�O�H�D�U���D�W�W�D�F�N���R�Q���,�Q�G�L�D�Q���W�H�U�U�L�W�R�U�\���R�U���R�Q��

�,�Q�G�L�D�Q���I�R�U�F�H�V���D�Q�\�Z�K�H�U�H���´ (PMO, 2003) However, Indian claim of no-first nuclear use has 

become controversial because in the statement India retained the option to retaliate with 

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 

chem-bio attack would nullify no-first-use policy.   

 

An important military concern 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 strike corps 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 Indian ex-army chief Gen Krishnaswamy 

Sundarji devised a doctrine, commonly known as Sundarji Doctrine, aimed at arranging a 

quick Indian military response to a Pakistani attack. (Khan & Khan, 2016: p. 141) This 
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doctrine was later reformulated by Indian military and strategists and introduced new 

strategy, termed as Cold Start doctrine during the later growth stage. As experienced 

during the 2001-02 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 the international 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 and Pro-Active operations 

practiced during the growth stage 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 yield for 1974 test was 12 kT and the total estimated yield of 1998 

devices was 55 kT. (IISS, 1998) The 1998 tests show that India possessed three types of 

nuclear designs �± a two-stage thermonuclear bomb, a simple fission bomb and low-yield 

or tactical nuclear weapon. (Chengappa & Joshi, 1998: pp. 22-24) However this diversity 

of weapon design (thermonuclear device and sub-kiloton device) and yield remained 

subjected to debate. There was a significant difference in the Indian claimed yields of its 

nuclear devices and the yield estimated through independent seismic analysis. (Wallace, 

1998: pp. 386-93; Hibbs, 1998)  

 

International seismic analyses suggested that the cumulative yield of tests 

conducted on 11th of May was 12 kT (some estimates suggest 20 kT) which is too small 

for a full thermonuclear device hence the tests fizzled. (PTI, 2001)10 On the other hand, 

Indian scientists maintained different yet conflicting stance about thermonuclear yield. 

For instance, one former Chairman of the Atomic Energy Commission (AEC) Dr R. 

Chidambaram revealed in July 2001 that since the detonations were to occur in shallow 

                                                        
10 According to a study published in Current Science, British scientists from the Aldermaston Weapons 

Establishment, the combined yield of the 11th of May tests was about 20 kT, not the 60 kT the Indian 
scientists claimed. (See PTI, 2001) This conclusion was in line with the estimates made by American 
scientists who claimed that the combined yield of first round of tests conducted on 11 May was within the 
range of 10-15kT. 
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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 atmosphere, and also it 

was required to keep the seismic damage to nearby villages to a minimum. (The Hindu, 

2001a) Scientists from the DRDO expressed their satisfaction with the data gained from 

tests. 

 

On contrary, another former AEC Chairman Dr P. K. Iyengar (2000), revealed 

�W�K�D�W���³�W�K�H���I�X�V�L�R�Q���F�R�U�H���>�L�Q���W�K�H�U�P�R�Q�X�F�O�H�D�U���G�H�Y�L�F�H�@���E�X�U�Q�W���R�Q�O�\���S�D�U�W�L�D�O�O�\�����S�H�U�K�D�S�V���O�H�V�V���W�K�D�Q��������

�S�H�U�� �F�H�Q�W���´ Moreover, during early 2000s in the face of CTBT debate, Iyengar (2000) 

emphasized upon conducting more nuclear tests to attain sufficient design confidence. 

This controversy later emerged in 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 tests. (Parashar, 2009) To him, the data gathered from one low-yield 

�W�K�H�U�P�R�Q�X�F�O�H�D�U�� �W�H�V�W�� �L�Q�� ���������� �F�R�X�O�G�� �Q�R�W�� �E�H�� �W�K�H�� �E�D�V�L�V�� �X�S�R�Q�� �Z�K�L�F�K�� �³�W�R�� �H�P�E�D�U�N�� �R�Q�� �D�� �O�R�Q�J��

programme of weaponisation, and develop elaborate plans for maintaining a credible 

�Q�X�F�O�H�D�U���G�H�W�H�U�U�H�Q�W���´ (Iyengar, 2000) Even the armed forces were also criti�F�D�O���R�I���$�(�&�¶�V���D�Q�G��

�'�5�'�2�¶�V���F�O�D�L�P���W�R���K�D�Y�H���S�U�R�G�X�F�H�G���I�X�V�L�R�Q���Z�H�D�S�R�Q�� (Iyengar, 2000) This indicates a lack of 

confidence 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. 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 likely option for India.  

 

Regarding the two-stage 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 yield. (Badri-Maharaj, 2000: p. 128) The yield of a 

boosted fission device can be increased up to about 500 kt, which is a powerful boosted 

�I�L�V�V�L�R�Q���Z�H�D�S�R�Q���� �W�K�H���³�\�L�H�O�G�V���R�I���W�K�H���P�R�V�W���S�R�Z�H�U�I�X�O���E�R�R�V�W�H�G���Z�H�D�S�R�Q�V���D�U�H���H�T�X�D�O���W�R���W�K�R�V�H���R�I��

low-�\�L�H�O�G���W�K�H�U�P�R�Q�X�F�O�H�D�U���Z�H�D�S�R�Q�V���´ (Sawhney, 1996: p. 31) These 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 deuterium-tritium mixture or only tritium is stored 

separately from the pit that insures the device against accidental detonation. (Gsponer & 

Hurni, 2009: pp. 11-20)  

 

The sub-kiloton device reportedly tested generated a serious controversy. Sub-

kiloton test implies that India had developed 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) �7�K�L�V�� �L�P�S�O�L�F�D�W�L�R�Q�� �F�R�Q�W�U�D�G�L�F�W�H�G�� �Z�L�W�K�� �G�L�I�I�H�U�H�Q�W�� �R�I�I�L�F�L�D�O�V�¶��

statements about maintaining strategic deterrence. However, sub-kiloton device would 

require appropriate delivery system as Indian analyst affiliated with semi-official think 

tank IDSA, Rajiv Nayan (1998) �F�R�P�P�H�Q�W�H�G�����³�/�R�Z-yield devices, such as the 0.2 kiloton 

[device] tested [on] May 11 and the 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 or sub-�N�L�O�R�W�R�Q���G�H�Y�L�F�H�V���L�V���D�U�W�L�O�O�H�U�\���´���$�W�R�P�L�F���D�U�W�L�O�O�H�U�\���F�D�Q���O�R�Z�H�U���W�K�H���W�K�U�H�V�K�R�O�G��

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 

command ar�U�D�Q�J�H�P�H�Q�W���Z�K�H�U�H���W�K�H�V�H���Z�H�D�S�R�Q�V���Z�R�X�O�G���E�H���³�U�H�O�H�D�V�H�G���E�\��the NCA through the 

NSNC to the operational centres of the three service headquarters. Their usage, however, 

�Z�L�O�O���E�H���G�H�F�L�G�H�G���E�\���W�K�H���R�S�H�U�D�W�L�R�Q�D�O���F�R�P�P�D�Q�G�V���D�Q�G���W�K�H���1�6�1�&���´ (Bedi, 1998) 

 

Dispelling heightened concerns about the sub-kiloton tests, the then Indian 

�'�H�I�H�Q�F�H�� �0�L�Q�L�V�W�H�U�� �*�H�R�U�J�H�� �)�H�U�Q�D�Q�G�H�V�� �G�H�F�O�D�U�H�G�� �W�K�D�W�� �³�,�Q�G�L�D�Q�� �Q�X�F�O�H�D�U�� �Z�H�D�S�R�Q�V�� �D�U�H�� �I�R�U��

�V�W�U�D�W�H�J�L�F�� �G�H�W�H�U�U�H�Q�F�H���� �Q�R�W�� �I�R�U�� �W�D�F�W�L�F�D�O�� �X�V�H���´ (Bedi, 1998) Moreover, the Foreign Minister 

Jaswant Singh whilst considering the war-fighting potential of tactical nuclear weapons 

�U�H�L�W�H�U�D�W�H�G���W�K�D�W���³�Z�H���>�,�Q�G�L�D�Q�V�@���G�R���Q�R�W���V�H�H���Q�X�F�O�H�D�U���Z�H�D�S�R�Q�V���D�V���Z�H�D�S�R�Q�V���R�I�� �Z�D�U���I�L�J�K�W�L�Q�J���� �,�Q��

fact, India sees them only as strategic weapons, whose role is to deter their use by an 

�D�G�Y�H�U�V�D�U�\���´ (The Hindu, 1999) Furthermore, according to Ramachandran (Indian 

physicist) (1999: p. 50)�����³�W�K�H���G�H�V�L�J�Q���R�I���W�K�H�V�H���µ�V�X�E-�N�W�¶���W�H�V�W�V���«���>�G�R�H�V�@���Q�R�W���V�H�H�P���W�R���V�X�J�J�H�V�W��

that weaponisation in this range of yields �± artillery, tactical or field �± is currently on the 

�D�J�H�Q�G�D���´ Furthermore, the British scientists observed that no seismic station outside India 
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had recorded the yield of nuclear devices tested on the 13th of  May, the study in fact 

nullified the Indian claim of detonating a sub-kiloton device. (PTI, 2001) However, the 

low-yields tests were also reported as the experiments conducted to test the dirty 

plutonium �± reactor-grade plutonium. (Perkovich, 2001: pp. 428-31) This is important 

because India has produced substantial amount of reactor-grade plutonium which could 

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 short-range ballistic missiles as delivery systems, and the capability to 

fabricate nuclear weapon (but without fully assembled devices). (For detail analysis on 

�,�Q�G�L�D�¶�V���Q�X�F�O�H�D�U���S�R�V�W�X�U�H�V���V�H�H���7�H�O�O�L�V�����������������S�S����������-249) After 1998 tests, India envisaged a 

triad nuclear force in the DND but actual development remained slow. Moreover, India 

maintained a no-first-use nuclear policy. Such a posture needs a definite force structure, 

deployment patterns, surveillance system and state of readiness whereas India was in the 

development phase of adopting such posture. 

 

The Indian air force started practicing toss-bombing (a technique to deliver 

nuclear weapons) in late 1980s on Jaguar IS/IB, Mirage 2000H and MiG-27 Flogger 

Fleet. (Perkovich, 2001: p. 295) Later in the 2000s India acquired another aircraft the Su-

30 for nuclear roles from Russia. The Mirage 2000 and Su-30s can easily engage targets 

in Pakistan however to reach Chinese targets they require re-fueling, increasing their 

vulnerability. In order to reduce this, India purchased Il-78 refueling aircrafts that 

�H�[�W�H�Q�G�H�G�� �W�K�H�� �6�X�N�K�R�L�¶�V�� �U�D�Q�J�H�� �X�S�� �W�R�� �����������N�P�� Moreover, India launched an Integrated 

Guided Missile Development Programme (IGMDP) in 1983 under which it was planned 

that a wide variety of nuclear carrying missiles would be developed. One of the missiles, 

the Prithvi-I 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 India possessed 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-I) with limited range that lended instability within 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 many international 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 in 1996 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 world 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 this treaty 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 targeted 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 1990s. (Mistry, 1998: p. 33) At the time of 

CTBT negotiations Indian government was faced intense pressure from media and 
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political parties against signing the treaty. (Mistry, 1998: p. 32) Indian objections to 

international treaties have upheld flexibility for its nuclear C2. Currently, India 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 nuclear tests, 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 thermonuclear yield (mainly effective against 

countervalue targets) and sub-kiloton 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 more boosted 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 disassembled state �± the fissile core is kept separate from the 

�S�K�\�V�L�F�V�� �S�D�F�N�D�J�H�� �D�Q�G�� �G�H�O�L�Y�H�U�\�� �V�\�V�W�H�P�V���� �$�F�F�R�U�G�L�Q�J�� �W�R�� �5�D�M�� �&�K�H�Q�J�D�S�S�D�¶�V��(2000: p. 391) 

account, the Indian command and control system was conceived based on following four 

principles: first, the storage of nuclear 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 system 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, increasing the readiness of their nuclear forces during crises, raising 

doubts about their claims of keeping weapons in a disassembled form. (Clary, 2013; 

Chawla, February 2013: pp. 2-3) Furthermore, regarding safety locks Indian nuclear 

warheads, according t�R�� �&�K�H�Q�J�D�S�S�D���� �K�D�Y�H�� �³�D�� �V�H�U�L�H�V�� �R�I�� �K�D�O�I�� �D�� �G�R�]�H�Q�� �V�D�I�H�W�\�� �O�R�F�N�V�«�� �W�K�H�V�H��

�V�D�I�H�W�\�� �O�R�F�N�V�� �D�U�H�� �>�D�V�V�X�P�H�G�� �W�R�� �E�H�@�� �E�D�V�H�G�� �R�Q�� �3�$�/�� �W�H�F�K�Q�R�O�R�J�L�H�V�´�� �W�K�D�W�� �Z�R�X�O�G�� �E�H�� �H�[�S�O�R�G�H�G��

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

 

During the inception stage three political leaders �± Indira 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 been crucial as they 

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 May, (Perkovich, 2001: p. 176) authorising a peaceful 

nuclear explosion (PNE) if only to please the Indian scientists. The Prime Minister held 

the 1974 deliberations about testing with her close advisers and scientists, with the 

External Affairs minister and military excluded from the meetings. ���2�¶Reilly, 2015: pp. 

121-21) From this it is evident that Indian scientists started to exert their influence over 

national security decision-making right at the beginning of inception stage. After the test 

the Prime Minister Indira refrained from encouraging the development of nuclear 

�G�H�W�H�U�U�H�Q�W���E�H�F�D�X�V�H���K�H�U���G�H�F�L�V�L�R�Q���W�R���W�H�V�W���P�D�G�H���K�H�U���W�R���E�U�H�D�N���I�U�R�P���K�H�U���I�D�W�K�H�U���� �1�H�K�U�X�¶�V���O�H�J�D�F�\��

of non-nuclear India. However during her second tenure (1980-84) Indira approached 

nuclear matters differently.  

 

After coming to power again in 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 towards broadening her contribution base when it came to nuclear-

�S�R�O�L�F�\�� �P�D�N�L�Q�J���� �9�H�Q�N�D�W�D�U�D�Q�D�P�¶�V�� �D�S�S�R�L�Q�W�P�H�Q�W�� �Z�D�V�� �D�O�V�R�� �L�P�S�R�U�W�D�Q�W�� �E�H�F�D�X�V�H�� �K�H�� �D�F�W�H�G�� �D�V�� �D��

buffer between Indira and the leading scientists at this time (Chengappa, 2000: pp. 333-

34), serving to limit the overwhelming 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 the portfolio of atomic energy minister to herself but during 

meetings she was represented by her principal secretary Alexander, and her cabinet-

secretary Krishnaswamy. (Chengappa, 2000: pp. 333-34) These meetings ended with 

�,�Q�G�L�U�D�¶�V���D�S�S�U�R�Y�D�O���R�I���D�Q�R�W�K�H�U���Q�X�F�O�H�Dr test but within 24 hours of her decision she changed 
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her mind due to external US pressure. (Perkovich, 2001: p. 226) The conduct of Indira 

during and after these meetings was important in many ways. (Chengappa, 2000: pp. 286-

287) Her later refusal to test was 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 wanted to limit the influence of scientists in 

nuclear decision-making 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 indigenous strategic and tactical missiles. 

Another significant development was the initiation of the project Advanced Technology 

�9�H�V�V�H�O�����$�7�9�����W�K�D�W���V�S�H�D�U�K�H�D�G�H�G���$�U�L�K�D�Q�W�¶�V�����Q�X�F�O�H�D�U���S�R�Z�H�U�H�G���V�X�E�P�D�U�L�Q�H�����G�H�Y�H�O�R�S�P�H�Q�W���Z�D�V��

initiated in 1983. This project faced considerable bureaucratic 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 1974 till 1984 percentage of Indian military 

expenditure to its GNP steadily increased from 3.0 (1974) to 3.6 (1984). (World Military 

Expenditures and Arms Transfers, 1986) 

 

Another political leader was Rajiv Gandhi whose role was significant during the 

inception stage. During his government India and Pakistan signed an important 

agreement the Non-Attack Agreement in December 1988. This agreement was signed in 

context of threat of pre-emption that remained the key feature of geo-strategic 

environment of Pakistan during 1980s. It is a concern for New Delhi as well to protect its 

�Q�X�F�O�H�D�U�� �L�Q�V�W�D�O�O�D�W�L�R�Q�V�� �I�U�R�P�� �D�Q�� �H�Q�H�P�\�¶�V�� �S�U�H-emptive strike. It has been reported that in 

March 1982 Indian military proposed a surgical strike on Pakistani nuclear plants 

(Kahuta and PINSTECH) but Indira rejected it. (Benjamin, 1982) A 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 available �R�S�W�L�R�Q���� �)�X�U�W�K�H�U�P�R�U�H���� �W�K�H���X�Q�F�H�U�W�D�L�Q�W�\�� �D�E�R�X�W���F�R�P�S�O�H�W�H�O�\�� �G�H�V�W�U�R�\�L�Q�J���H�Q�H�P�\�¶�V��
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nuclear arsenal in a pre-emptive strike has also made leaders on both sides realized that 

such a failure could lead their countries into a devastating conflict. (Dash, 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 pre-�H�P�S�W�L�Y�H�� �V�W�U�L�N�H�� �D�J�D�L�Q�V�W�� �H�D�F�K�� �R�W�K�H�U�¶�V��

nuclear installations. In order to avoid that level of uncertainty, Rajiv and Benazir agreed 

to sign Non-Attack 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 over decades 

through the exchange of lists of their nuclear facilities by both sides on 1st January every 

year since 1990 under the 1988 agreement, could stabilize decision-making regarding the 

authorization of nuclear launch. 

 

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

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

�0�D�U�F�K�� ���������� �W�K�D�W�� �Z�D�V�� �H�Y�L�G�H�Q�W�� �L�Q�� �W�K�H�� �Q�X�F�O�H�D�U�� �W�H�V�W�V�� �L�Q�� �0�D�\�� ������������ �+�L�V�� �S�D�U�W�\�¶�V�� ���%�-�3����

manifestos of 1996 and 1998 upheld the commitment �W�R�� �³�H�[�H�U�F�L�V�H�� �W�K�H�� �R�S�W�L�R�Q�� �W�R�� �L�Q�G�X�F�W��

�Q�X�F�O�H�D�U���Z�H�D�S�R�Q�V���´ (Cherian, 1998) �0�R�U�H�R�Y�H�U�����W�K�H�������������%�-�3�¶�V���P�D�Q�L�I�H�V�W�R���U�H�L�W�H�U�D�W�H�G���S�D�U�W�\�¶�V��

commitment to develop Agni missile series capable of delivering nuclear weapons. 

(Cherian, 1998) 

 

Vajpayee, though a hardliner, was more 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 policy including no-first use and massive retaliation. 

Role of Vajpayee was also vital because during his tenure India faced two crises �± the 

Kargil conflict and the 2001-02 military stand-off, and participated in dialogue process 

with Pakistan 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 deescalate the crises.  
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Control of Nuclear Operations 

 

Establishing Nuclear Command Authority (NCA)  

 

From 1974 till 1997 Indian nuclear decision-making process was highly 

centralized and personalized. In India, the President is the commander-in-chief of armed 

forces however in reality the Prime Minister along with his cabinet reigns over national 

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 decision-making 

was never institutionalized. After she came to office in 1980, she introduced a new trend 

in decision-making by transferring her defence portfolio to senior politician Ramaswami 

Venkataraman. (Chengappa, 2000: pp. 286-287) This was an important step towards the 

gradual institutionalization of defence decision-making. 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. 286-287) �'�H�V�S�L�W�H�� �5�D�R�¶�V�� �L�Q�L�W�L�D�W�L�Y�H�� �D�Q�G subsequent ex-

�D�U�P�\�� �F�K�L�H�I�� �*�H�Q�� �6�X�Q�G�H�U�M�L�¶�V�� �V�X�J�J�H�V�W�L�R�Q�� �W�R�� �G�H�Y�H�O�R�S�� �1�D�W�L�R�Q�D�O�� �6�H�F�X�U�L�W�\�� �&�R�X�Q�F�L�O�� ���1�6�&���� �L�Q��

1989, politicians and scientists kept military at margins in nuclear matters. It was under 

�*�X�M�U�D�O�¶�V���O�H�D�G�H�U�V�K�L�S���W�K�D�W���&�D�E�L�Q�H�W���&�R�P�P�L�W�W�H�H���R�Q���6�H�F�X�U�L�W�\�����&�&�6�����Z�D�V���H�Vtablished in 1997 as 

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 Defence Minister, Minister for External Affairs, the Finance 

Minister, and the Home Minister. (Kanwal, 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 ministries may be invited to attend the CCS meetings according to 

agenda. (Kanwal, 2000) This arrangement depicts political supremacy over national 

�V�H�F�X�U�L�W�\���S�R�O�L�F�\���P�D�N�L�Q�J���Z�K�H�U�H���W�K�H���&�K�L�H�I�V���R�I���6�W�D�I�I�¶�V���S�U�H�V�H�Q�F�H���L�V���Q�R�W���P�D�Q�G�D�W�R�U�\���D�Q�G���P�D�M�R�U��

national security decisions could be made in the absence of professional military input. 
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There is another decision-making 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 inactive and 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 assist the NSC, the Strategic Policy Group 

(SPG), the National Security Advisory Board (NSAB) and the Joint Intelligence 

Committee (JIC) �± the secretariat, were established. (The Gazette of India, 1999, 

Extraordinary, no. 6) The CCS met a number of times during the 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 warfare. (Kanwal, 2000) This led to gradual 

prominence of the NSC in dealing with national security. Defence decision-making 

became more institutionalized by this time.  

 

The 1998 nuclear tests put a daunting demand on India to establish a formal 

�Q�X�F�O�H�D�U�� �&������ �7�K�H�� �1�D�W�L�R�Q�D�O�� �6�H�F�X�U�L�W�\�� �$�G�Y�L�V�R�U�\�� �%�R�D�U�G�� ���1�6�$�%���� �Z�D�V�� �V�H�W�� �X�S�� �E�\�� �W�K�H�� �3�0�¶�V��

Office that consisted of 27 members including non-government officials, and experts to 

advise the NSC about the nuclear matters. (The Gazette of India: Extraordinary, 1999)11 

�7�K�H���%�R�D�U�G���S�U�H�S�D�U�H�G���G�U�D�I�W���U�H�S�R�U�W���H�Q�W�L�W�O�H�G���D�V���³�'�U�D�I�W���5�H�S�R�U�W���R�I���1�D�W�L�R�Q�D�O���6�H�F�X�U�L�W�\���$�G�Y�L�V�R�U�\��

Board on Indian Nuclear �'�R�F�W�U�L�Q�H�´�� �W�K�D�W�� �Z�D�V�� �D�Q�Q�R�X�Q�F�H�G�� �E�\�� �W�K�H�� �W�K�H�Q�� �1�D�W�L�R�Q�D�O�� �6�H�F�X�U�L�W�\��

Advisor Brajesh Mishra on 17 August 1999. This report was an unofficial and informal 

�H�[�S�U�H�V�V�L�R�Q���R�I�� �,�Q�G�L�D�Q���Q�X�F�O�H�D�U���G�R�F�W�U�L�Q�H���� �W�K�H���µ�G�U�D�I�W�¶�� �Q�D�W�X�U�H���R�I���W�K�H���U�H�S�R�U�W���D�Q�G�� �W�K�H���µ�D�G�Y�L�V�R�U�\�¶��

nature of the NSAB had been significantly stressed so that the report should not be 

considered as Indian nuclear doctrine. (Chaudhury, 2009: p. 406) The purpose therefore 

�Z�D�V�� �W�R�� �L�Q�L�W�L�D�W�H�� �D�� �G�H�E�D�W�H�� �U�H�J�D�U�G�L�Q�J�� �W�K�H�� �F�R�X�Q�W�U�\�¶�V�� �Q�X�F�O�H�D�U�� �I�R�U�F�H�� �V�W�U�X�F�W�X�U�H���� �L�W�V�� �G�H�S�O�R�\�P�H�Q�W��

and employment. However, 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 

                                                        
11 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. Shekhawat, Air Chief 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 are given in the Gazette Notification. 
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doctrine, two broad consensus-based guidelines emerged that remained constant in 

subsequent phases. These include a no-first use policy along with punitive retaliation and 

credible minimum deterrence. 

 

Subsequently, the CCS published a statement on 4 January 2003 that not only 

�H�Q�X�Q�F�L�D�W�H�G�� �W�K�H�� �E�U�R�D�G�� �F�R�Q�W�R�X�U�V�� �R�I�� �,�Q�G�L�D�¶�V�� �Q�X�F�O�H�D�U�� �G�R�F�W�U�L�Q�H�� �E�X�W�� �D�O�V�R�� �D�Q�Q�R�X�Q�F�H�G�� �W�K�H��

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. The 4th of January 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 use. (The 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 Councils. (The CCS 

Reviews, 2003) The Political Council, headed by the Prime Minister, 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 decision-making, and to execute the directives issued to it by the Political Council. 

In the statement, the CCS approved the creation of the post of Commander-in-Chief of 

�6�W�U�D�W�H�J�L�F�� �)�R�U�F�H�V�� �&�R�P�P�D�Q�G�� ���6�)�&���� �³�W�R�� �P�D�Q�D�J�H�� �D�Q�G�� �D�G�P�L�Q�L�V�W�H�U�� �D�O�O�� �6�W�U�D�W�H�J�L�F�� �)�R�U�F�H�V�´�� �D�Q�G��

�D�O�V�R���D�S�S�U�R�Y�H�G���³�W�K�H���D�U�U�D�Q�J�H�P�H�Q�W�V���I�R�U���D�O�W�H�U�Q�D�W�H chains of command for retaliatory nuclear 

�V�W�U�L�N�H�V���L�Q���D�O�O���H�Y�H�Q�W�X�D�O�L�W�L�H�V���´ (The CCS Reviews, 2003) 

 

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 of the CCS 

(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, the heads 

of the scientific organizations �± DAE and DRDO, the heads of Research & Analyses 

Wing (RAW), Intelligence Bureau (IB), Joint Intelligence Committee (JIC), and the 
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commander of Strategic Forces Command (SFC). (Koithara, 2012: p. 101) To securely 

authorize �F�R�P�P�D�Q�G���� �W�K�H�� �$�X�W�K�R�U�L�W�\�� �³�K�D�V�� �D�F�F�H�V�V�� �W�R�� �U�D�G�L�D�W�L�R�Q�� �K�D�U�G�H�Q�H�G�� �D�Q�G�� �I�X�O�O�\�� �V�H�F�X�U�H�G��

communications systems where, too, redundancies have been put in place as back-up 

�I�D�F�L�O�L�W�L�H�V���´ (Text of Speech by Shyam Saran, 2013) The NCA works on the two-man rule 

�D�Q�G�� �L�Q�� �R�U�G�H�U�� �W�R�� �G�H�D�O�� �Z�L�W�K�� �W�K�H�� �V�L�W�X�D�W�L�R�Q�� �D�V�� �D�� �U�H�V�X�O�W�� �R�I�� �D�G�Y�H�U�V�D�U�\�¶�V�� �G�H�F�D�S�L�W�D�W�L�R�Q�� �V�W�U�L�N�H���� �D�Q��

alternate Command Authority is established that would perform nuclear command 

responsibilities. (Text of Speech by Shyam Saran, 2013) 

 

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 4th of January 2003, its first commander Air Marshal Ajit Bhavnani 

�H�[�S�O�D�L�Q�H�G�� �L�W�V�� �U�R�O�H���� �³�W�K�H�� �6�)�&�� �P�D�Q�D�J�H�G�� �D�Q�G�� �D�G�P�L�Q�L�V�W�H�U�H�G�� �V�W�U�D�W�H�J�L�F�� �I�R�U�F�H�V�� �E�\�� �H�[�H�U�F�L�V�L�Q�J��

command and control over nuclear assets and assuming responsibility for all related 

�W�D�V�N�V���� �I�R�U�� �Z�K�L�F�K�� �Q�R�� �R�W�K�H�U�� �V�S�H�F�L�I�L�F�� �D�J�H�Q�F�\�� �K�D�G�� �E�H�H�Q�� �G�H�W�D�L�O�H�G���´ (Bhavnani, 2005: p. 4) 

�5�H�J�D�U�G�L�Q�J�� �R�S�H�U�D�W�L�R�Q�D�O�L�]�D�W�L�R�Q�� �R�I�� �W�K�H�� �F�R�P�P�D�Q�G���� �K�H�� �H�[�S�O�D�L�Q�H�G���� �³�7�K�H�� �I�L�U�V�W�� �S�K�D�V�H�� �R�I�� �W�K�H��

�L�Q�I�U�D�V�W�U�X�F�W�X�U�H���E�X�L�O�G�L�Q�J���W�D�V�N���K�D�V�� �D�O�U�H�D�G�\�� �E�H�H�Q���F�R�P�S�O�H�W�H�G���D�Q�G���D�F�W�L�Y�D�W�H�G���� �6�)�&�¶�V���F�R�P�P�D�Q�G����

control and communication systems have been firmly established and the command has 

attained a high state of operationalization to attain the objectives stated in the nuclear 

�G�R�F�W�U�L�Q�H���´ (Bhavnani, 2005: p. 4) However after becoming commander of the SFC, 

Bhavnani revealed in an interview to defence magazine Force that the Indian air force 

had been authorized: to control, to select targets and to deliver nuclear weapons. 

(Bhavnani, 2005: pp. 4-5) This highlights the lack of integration of other armed services 

�± army and navy, into the operationalization of nuclear policy.  

 

There has been a much �G�L�V�F�X�V�V�H�G���D�Q�G���F�U�L�W�L�F�L�V�H�G���µ�W�X�U�I���Z�D�U�¶���D�P�R�Q�J���W�K�H���W�K�U�H�H���D�U�P�H�G��

�I�R�U�F�H�V�� �R�Y�H�U�� �W�K�H�� �F�R�Q�W�U�R�O�� �R�I�� �Q�X�F�O�H�D�U�� �D�V�V�H�W�V���� �E�X�G�J�H�W�D�U�\�� �L�V�V�X�H�V�� �D�Q�G�� �P�D�L�Q�W�D�L�Q�L�Q�J�� �V�H�U�Y�L�F�H�¶�V��

control over its core competences. Creation of the SFC was deemed as a step towards 

developing an integrated tri-service approach and attitude; however, it is still struggling 

�³�W�R�� �J�H�W�� �W�K�H�� �S�R�V�V�H�V�V�L�R�Q�� �R�I�� �Z�H�D�S�R�Q�� �G�H�O�L�Y�H�U�\�� �V�\�V�W�H�P�V���� �D�G�H�T�X�D�W�H�� �P�D�Q�S�R�Z�H�U���� �R�U�� �H�Y�H�Q�� �D��

permanent headquarter, showing a lackadaisical attitude on the part of the government in 

strengthening the inst�L�W�X�W�L�R�Q���R�I���W�K�H���6�)�&���´ (Pant, 2008: p. 88) 



 129 

 

The SFC is headed by commander-in-chief who is selected from one of the three 

armed forces on a rotation basis. The SFC, a tri-service command, serves dual functions. 

(Kampani, 2013: pp. 107-109) It is part of the Integrated 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 services. The 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 seen as unsatisfactory 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, 2014)  

 

Furthermore, there is no 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 Commanders-in-Chief in 

six years depicts the lack of consideration 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, 2014) This implies a lack of commitment to the post, with senior 

military officers seemingly 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 Defence Expenditure 1990 and the Naresh Chandra Committee on National Security) 

had proposed that there should be single unified command under which tri-service 

command of the SFC should work. (Standing Committee on Defence, Second Report, 

1994: p. 13) A common 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 recommended to create the post of Chief of Defence Staff (CDS) �± a five-star 

post, who can exercise command over all the three services, and to appoint a Vice Chief 

of Defence Staff (VCDS) �± a four-star post, to assist the CDS by coordinating the 

functions of tri-service joint planning staff headquarters. (Kanwal, 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, has been 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 functions. (Unnithan, 2011) Many scholars identified the need to 

have a single point military advice for the cabinet in nuclear decision-making 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 leadership. (Anand, 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 different 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 MoD. (Kanwal, 2000) 

Several recommendations 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. 135) 

 

�7�K�H�� �F�R�Q�I�X�V�L�R�Q�� �U�H�J�D�U�G�L�Q�J�� �W�K�H�� �6�)�&�¶�V�� �U�H�S�R�U�W�L�Q�J�� �W�R�� �H�L�W�K�H�U�� �(�[�H�F�X�W�L�Y�H�� �&�R�X�Q�F�L�O�� �R�U��

Chairman JSC seems an impediment for the efficient and robust decision-making 

regarding the nuclear launch which is highly time sensitive. In a breaking crisis, the 

situation can change rapidly and it is important for maintaining credible deterrence and 

the option of rapid retaliation that the decision-making process should function quickly 

and effectively. Nonetheless, roles of the NSA and the Command-in-Chief SFC are 
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important in 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 

�F�R�X�Q�F�L�O�¶�V�� �R�U�G�H�U�V�� (Bidwai, 2003) 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 nuclear launch. 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 scientific-technical experts from the DAE and the 

DRDO, makes the arsenal ready for launch. (Koithara, 2012) The bombs and warheads 

are under the custody of DAE/DRDO and the command and control channels also 

operate through these organizations. (Koithara, 2012: p. 10) 

 

After receiving orders, the SFC would get control of the nuclear weapons system 

along with the target list. (Tellis, 2001: p. 542) In 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 CJSOC, which is held by the 

�V�H�Q�L�R�U���P�R�V�W���R�I���W�K�H���W�K�U�H�H���V�H�U�Y�L�F�H�V�¶���F�K�L�H�I�V���D�Q�G���L�V���R�I�W�H�Q���V�X�E�M�H�F�W���W�R���I�U�H�T�X�H�Q�W���F�K�D�Q�J�H�V�� (Swami, 

2014) This represents a potential instability within the chain of command. However, the 

�6�)�&���L�V���³�X�Q�G�H�U���W�K�H���3�0�2�¶�V���F�K�D�L�Q���R�I���F�R�P�P�D�Q�G���D�Q�G���>�L�V�@���Q�R�W���L�Q�W�H�J�U�D�W�H�G���Z�L�W�K���W�K�H���F�R�Q�Y�H�Q�W�L�R�Q�D�O��

chain of command �± that is, an order to release nuclear weapons from any of the service 

�F�K�L�H�I�V���R�U���H�Y�H�Q���W�K�H���&�K�D�L�U�P�D�Q���R�I���W�K�H���&�K�L�H�I�V���R�I���6�W�D�I�I���&�R�P�P�L�W�W�H�H���Z�R�X�O�G���K�D�Y�H���Q�R���D�X�W�K�R�U�L�W�\���´ 

(Narang, 2014: p. 107) 

 

This procedure complements the centralized nuclear C2 over Indian nuclear 

forces however, at the same time, it presents two significant challenges: one, it increases 

�W�K�H�� �U�L�V�N�� �R�I�� �D�� �G�H�O�D�\�H�G�� �U�H�V�S�R�Q�V�H�� �L�Q�� �F�D�V�H�� �R�I�� �3�U�L�P�H�� �0�L�Q�L�V�W�H�U�¶�V�� �G�H�F�D�S�L�W�D�W�L�R�Q���� �D�Q�G�� �V�H�F�R�Q�G���� �L�W��

increases the likelihood of inefficient nuclear response due to frequent changes made 
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with regards to the CJSOC post. The Prime Ministe�U�¶�V�� �2�I�I�L�F�H���� �W�K�H�� �1�D�W�L�R�Q�D�O�� �6�H�F�X�U�L�W�\��

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 high command to an enemy first strike 

requires that an alternative airborne national military command centres or posts should be 

established to deal with the threat of de-capitative strike. (Pandit, 2014)  

 

In February 2004, it was reported that nuclear bunkers were being developed in 

Delhi, Kashmir, Punjab and Rajasthan for the Prime Minister, President of India, top 

army commanders and other selective officials. (Abdi, 2004) The number of nuclear 

bunkers was not disclosed but each would provide safety to top leadership 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 recommended that there should be 

a mirror NCP to ensure the survivability of the higher command. (Subrahmanyam, 1999: 

pp. 247-270; Pahwa, 1999: pp. 263-314) Moreover, the command and control along with 

communication networks were qualitatively upgraded since the 2003 statement and 

exercises were conducted simulating the Political Council in an underground National 

Command Post (NCP).12 

 

Standard Operating Procedures for Separation and Dispersion 

 

Indian nuclear force posture, according to Ashley Tellis (2001: pp. 366-74), can 

be described as force-in-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. The distribution 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 the custody of the armed forces. These 

                                                        
12 In effect, the Congress-led United Progressive Alliance (UPA) government has apparently moved 

�U�D�S�L�G�O�\���D�Q�G���H�I�I�H�F�W�L�Y�H�O�\���L�Q���E�R�R�V�W�L�Q�J���,�Q�G�L�D�¶�V���Q�X�F�O�H�D�U���F�R�P�P�D�Q�G���D�Q�G���F�R�Q�W�U�R�O���D�Q�G���F�R�P�P�X�Q�L�F�D�W�L�R�Q���D�S�S�D�U�D�W�X�V�� 
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components will be brought together and mated when the need arises to form a usable 

deterrent force. (Tellis, 2001: pp. 366-74) Through this distributed responsibility among 

different stakeholders/organizations, a negative control is maintained over the nuclear 

�I�R�U�F�H���� �P�R�U�H�R�Y�H�U���� �R�U�G�H�U�V�� �D�U�H�� �F�R�P�P�X�Q�L�F�D�W�H�G�� �W�R�� �W�K�U�H�H�� �F�X�V�W�R�G�L�D�Q�V�� �W�K�U�R�X�J�K�� �³�V�H�S�D�U�D�W�H��

�F�R�P�P�D�Q�G�� �F�K�D�L�Q�V�´�� (Koithara, 2012: p. 104) This distribution is termed as super PALs. 

This process entails interdependence among the three 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 users. However, this interdependence is complex 

and requires the high-level 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 there; whereas, 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 for its nuclear weapons. 

(Narang, 2013) Furthermore, the boosted fission and fusion weapons require nuclear 

materials to be permanently equipped within their high explosives. (Narang, 2013) This 

might be the reason for reported culmination of DAE and DRDO chains. (Abraham, 

1992: pp. 231-252) 

 

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 and �G�H�O�L�Y�H�U�\���V�\�V�W�H�P�V���³�D�U�H���Q�R�W���G�H�S�O�R�\�H�G��

�L�Q���D�Q�\���Z�D�\���W�K�D�W���H�Q�D�E�O�H�V���W�K�H���S�U�R�P�S�W���F�R�Q�G�X�F�W���R�I���Q�X�F�O�H�D�U���R�S�H�U�D�W�L�R�Q�V���´ (Tellis, 2001: p. 367) 

India stores its nuclear warheads and delivery systems �± aircrafts and missiles, at separate 

locations to avoid any accidents and/or inadvertent 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 dispersed 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 

�W�R���F�R�Q�I�L�U�P���D�E�R�X�W���H�Q�H�P�\�¶�V���I�L�U�V�W���V�W�U�L�N�H�� (Pant, 2008: p. 88)  

 

Development of PALs 

 

With regards to Indian efforts to prevent unauthorized nuclear launch and 

accidental detonation, Ashley Tellis described the dispersed and disassembled nuclear 

�F�R�P�S�R�Q�H�Q�W�V�� �D�V�� �³�V�X�S�H�U�� �S�H�U�P�L�V�V�L�Y�H�� �D�F�W�L�R�Q�� �O�L�Q�N�� ���3�$�/���´���� �+�R�Z�H�Y�H�U���� �D�F�F�R�U�G�L�Q�J�� �W�R�� �9�L�S�L�Q��

Narang (2013: p. 150), New Delhi requires sophisticated PALs to secure its nuclear force 

from unauthorized or accidental launch. In his study, Vipin Narang (2013: p. 151) quoted 

interviews of retired Indian military officers in which the officers clarified that even in a 

conventional conflict with 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 enem�\�¶�V�� �Q�X�F�O�H�D�U�� �V�\�V�W�H�P�V�� �Z�R�X�O�G�� �E�H�� �D�Q�� �R�E�M�H�F�W�L�Y�H�� �W�K�D�W�� �W�K�H�� �P�L�O�L�W�D�U�\�� �Z�R�X�O�G��

want to achieve at the outset of conventional conflict as they would not require political 

approval for such manoeuvres. (Narang, 2013: p. 151) The fact that Indian political 

leaders may not be 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 (2004-2013) 

 

Influence of Geo-strategic 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 of 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 in 2012). 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) The 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 non-state actors capable of troubling 

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

 

Subsequently, Prime Minister Manmohan Singh communicated an implied 

�Z�D�U�Q�L�Q�J�� �W�R�� �3�D�N�L�V�W�D�Q�� �L�Q�� �K�L�V�� �Q�D�W�L�R�Q�D�O�� �D�G�G�U�H�V�V���� �V�W�D�W�L�Q�J���� �³�Z�H�� �Z�L�O�O�� �W�D�N�H�� �X�S�� �V�W�U�R�Q�J�O�\�� �Z�L�W�K�� �R�X�U��

neighbours that the use of their territory for launching attacks on us will not be tolerated, 

�D�Q�G���W�K�D�W���W�K�H�U�H���Z�R�X�O�G���E�H���D���F�R�V�W���L�I���V�X�L�W�D�E�O�H���P�H�D�V�X�U�H�V���D�U�H���Q�R�W���W�D�N�H�Q���E�\���W�K�H�P���´ (See the text 

�R�I���3�0���0�D�Q�P�R�K�D�Q���6�L�Q�J�K�¶�V���D�G�G�U�H�V�V���L�Q���5�7���1�H�Z�V�������������� Direct allegations against Pakistan 

were made by the then External Affairs Minister, Pranab Mukherjee, as he stated that 

without any doubts Mumbai �P�D�V�V�D�F�U�H�� �³�Z�D�V�� �F�D�U�U�L�H�G�� �R�X�W�� �E�\�� �H�O�H�P�H�Q�W�V�� �I�U�R�P�� �3�D�N�L�V�W�D�Q��� ́

(CNN, 2008) Moreover, Indian planners considered the option of carrying out surgical 

strikes against Pakistan. According to a journalistic account, the Indian Cabinet 

Committee on Security (CSS) contemplated the option of retaliation against Pakistan but 

�U�H�P�D�L�Q�H�G�� �X�Q�F�H�U�W�D�L�Q�� �D�E�R�X�W�� �3�D�N�L�V�W�D�Q�¶�V�� �U�H�V�S�R�Q�V�H���� �7�K�L�V�� �X�Q�F�H�U�W�D�L�Q�W�\�� �O�H�G�� �W�K�H�� �&�6�6�� �W�R�� �G�H�F�L�G�H��

against military action against Pakistan. (Singh, 2016) However, Indian aircrafts 

reportedly flew over Indian-Pakistan international border on 14 December 2008, 

signaling the intention of launching surgical strikes against targets inside Pakistan. 

(Nayak & Krepon, 2012: p. 45) With increased surveillance over Pakistani air space, 

Islamabad averted the threat of surgical operations. (Nayak & Krepon, 2012: p. 45) 

�)�R�U�P�H�U���3�D�N�L�V�W�D�Q�¶�V���$�L�U�� �0�D�U�V�K�D�O���5�D�R���V�D�L�G���W�K�D�W���$�L�U���)�R�U�F�H�¶�V���U�H�V�S�R�Q�V�H���X�Q�G�H�U���V�X�F�K���F�U�L�V�H�V�� �³�L�V��

from two to six minutes from the �J�U�R�X�Q�G�´�� (The 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 real roadblock to dialogue between the 

two sides. With issues over shared water resources also rising to the fore. (Bhutta, 2011) 

Both these issues have the potential to bring both NWS to a brink of war and are 

becoming critical in South Asian strategic calculus where nuclear dimension is 

inextricably linked to the conventional balance.  

 

Another important development practised during the growth stage was Indian 

Cold Start and Pro-Active Operations that were conceived during the inception stage. 

Due to the disadvantage of mobilizing strike corps based in central India in short time, 

the Indian Army started practicing Cold Start, sometimes referred as a pro-active strategy 

by mid-2000s. The strategy is aimed to mobilize Indian offensive capabilities divided 

into smaller thrusts in the form of Integrated Battle Groups (IBGs) to quickly seize and 

hold territory in Pakistan as a bargain. (Ladwig III, 2007-08: pp. 158-190) 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 groups. (Ladwig III, 2007-

08: pp. 158-190) These military exercises demonstrates the increased focused of Indian 

military on quick and flexible force deployment to conduct limited war without escalating 

to a nuclear level. In response to Indian pro-active strategy, Pakistan developed short-

�U�D�Q�J�H���E�D�O�O�L�V�W�L�F���P�L�V�V�L�O�H���1�D�V�U�����,�W���L�V���D���T�X�L�F�N���U�H�V�S�R�Q�V�H���V�\�V�W�H�P���E�D�V�H�G���R�Q���L�W�V���³�V�K�R�R�W���D�Q�G���V�F�R�R�W�´��

capabilities and is capable of damaging mechanized forces including armoured brigades 

and divisions (part of Cold Start strategy). (Kazi, 2011) These developments have 

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

 

Nuclear Force Development 

 

During this stage, India introduced nine different missile systems capable of 

carrying nuclear weapons however some are still at testing stage and some are deployed 

including short-range nuclear capable tactical missile (Prahaar) and cruise missiles 

(BrahMos, Nirbhay). (Data taken from Dalton & Krepon, 2015: pp. 7-9) Prahaar, single-

stage with solid fuel, was projected as tactical missile capable of carrying nuclear 
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payload, (The Hindu Business Line, 2013) and will be deployed for battlefield support to 

the Indian Army. It is widely believed as a response to Pakistani Nasr.  

 

Indian nuclear force currently consists of short- to medium-range aircrafts and 

missiles to carry out retaliatory strike after absorbing first strike. India, as of 2013, has 

three types of nuclear capable aircrafts that are operational including Mirage 2000H, 

Jaguar IS/IB and Mig-27 Flogger Fleet, four types of ballistic missiles that are thought to 

be operational including short-range missiles (Prithvi-2 and Agni-I), the medium-range 

missiles (Agni-2), and the intermediate range (Agni-3). Agni-4 and -5 are under 

development stage. The sea-based nuclear force consisting of nuclear-powered submarine 

Arihant and submarine launched ballistic missiles (SLBMs) K-15, K-4 and Dhanush are 

under development. Among short-range missiles, according to the DRDO scientists 

Prithvi-���� �L�V�� �G�L�I�I�L�F�X�O�W�� �W�R�� �L�Q�W�H�U�F�H�S�W�� �G�X�H�� �W�R�� �L�W�V�� �³�P�D�Q�R�H�X�Y�U�L�Q�J�� �W�U�D�M�H�F�W�R�U�\�� �F�D�S�D�E�L�O�L�W�\���´ (The 

Hindu Business Line, 2016) 

 

Among Indian missiles, Agni series comprising Agni-I, II, and III, according to 

the Indian Ministry of Defence, is operational; however, according to Robert Norris and 

Hans Kristensen (2012: pp. 96-101), 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. 96-101) Moreover, Agni is likely to be the mainstay 

missile of Indian 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 

�&�R�P�P�D�Q�G�H�U�����F�R�P�P�H�Q�W�H�G�����³�W�K�H���>�3�U�L�W�K�Y�L�@���U�D�Q�J�H���P�D�N�H�V���Q�R���V�H�Q�V�H�����H�V�S�H�F�L�D�O�O�\���Z�L�W�K���W�K�H���V�R�O�L�G-

�I�X�H�O���$�J�Q�L���I�D�P�L�O�\���L�Q���W�K�H���D�U�V�H�Q�D�O���´ (quoted in Narang 2014: p. 99) Moreover, the DRDO is 

developing canisterized version of Agni that could provide flexibility in launching a 

missile at enemy and increase readiness level. (Aroor, 2013) Being solid fuelled, ballistic 

missiles can be encapsulated that would increase the longevity of missile force. (Aroor, 

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 engaged while missile deployed in 

central India voiding the need of forward deployment. 

 

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

�Q�X�F�O�H�D�U�� �I�R�U�F�H�� �W�R�� �D�E�V�R�U�E�� �H�Q�H�P�\�¶�V�� �V�W�U�L�N�H�� �I�L�U�V�W�� �D�Q�G�� �W�K�H�Q�� �W�R�� �J�H�D�U�� �L�W�V�H�O�I�� �V�X�I�I�L�F�L�H�Q�W�� �H�Q�R�X�J�K�� �W�R��

inflic t unacceptable damage. A developed sea-based deterrent force will form an effective 

deterrence against China. However, at present the sea-based 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 

�G�L�V�W�L�Q�J�X�L�V�K�� �D�Q�� �L�Q�F�R�P�L�Q�J�� �Z�D�U�K�H�D�G�� �D�V�� �Q�X�F�O�H�D�U�� �R�U�� �F�R�Q�Y�H�Q�W�L�R�Q�D�O���� �P�D�L�Q�W�D�L�Q�V�� �D�� �³�O�D�X�Q�F�K-after-

�K�L�W�´���S�R�V�W�X�U�H�� (Quoted in Narang, 2013: p. 149) 

 

Nuclear Weapons Norms 

 

The limited number of nuclear tests conducting by India in 1974 and 1998 

provide seemingly insufficient 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. Santhanam, key scientist project leader of Pokhran-II nuclear 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 for the 1998 tests. (Parashar, 2009) Doubts 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 

em�H�U�J�H�G�� �I�U�R�P�� �6�D�Q�W�K�D�Q�D�P�¶�V�� �U�H�Y�H�O�D�W�L�R�Q���� �$�Q�L�O�� �.�D�N�R�G�N�D�U���� �I�R�U�P�H�U�� �&�K�D�L�U�P�D�Q�� �R�I�� �,�Q�G�L�D�Q��

�$�W�R�P�L�F���(�Q�H�U�J�\���&�R�P�P�L�V�V�L�R�Q�����D�V�V�H�U�W�H�G���W�K�D�W���³�W�K�H�������������W�H�V�W�V���Z�H�U�H���I�X�O�O�\���V�X�F�F�H�V�V�I�X�O���D�Q�G���K�D�G��

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

�W�K�H�U�P�R�Q�X�F�O�H�D�U���Z�H�D�S�R�Q�V���Z�L�W�K���\�L�H�O�G�V���X�S���W�R�����������N�W���´ (Gaikwad, 2009) 
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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 activities of secessionist and radical extremist groups also prevails. (Mukherjee & 

Malone, 2011: p. 99) These 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 personnel. (For details see Mishra & Jacob, 2015: pp. 26-52) 

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 special waiver to 

India in 2008. (Baru, 2015) The Indo-US 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 safeguards. This provides 

New Delhi an opportunity to use its domestic uranium resources to be diverted for 

building nuclear weapons.  

 

Role of Leadership  

 

�'�X�U�L�Q�J�� �J�U�R�Z�W�K�� �V�W�D�J�H���� �0�D�Q�P�R�K�D�Q�� �6�L�Q�J�K�¶�V�� �J�R�Y�H�U�Q�P�H�Q�W�� �U�H�P�D�L�Q�H�G�� �L�Q�V�W�U�X�P�H�Q�W�D�O�� �L�Q��

projecting India as a responsible NWS at the international level. Manmohan was 

successful in concluding a nuclear deal with the US and the NSG waiver. During 

�0�D�Q�P�R�K�D�Q�¶�V�� �W�H�Q�X�U�H�� �W�K�H�� �,�Q�G�L�D�Q�� �H�F�R�Q�R�P�\�� �J�U�H�Z�� �D�W�� ������ �S�H�U�� �F�H�Q�W�� �D�Y�H�U�D�J�H�� �S�H�U�� �\�H�D�U�� �D�O�O�R�Z�L�Q�J��

New Delhi to increase defence spending. (Behera, 2008: pp. 136-146) 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 where it could 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 Programme Staff (SPF) and Strategic Armament Safety Authority (SASA). 

�6�K�\�D�P�� �6�D�U�D�Q�¶�V�� ���������� �V�W�D�W�H�P�H�Q�W�� �R�Q�� �,�Q�G�L�D�¶�V�� �Q�X�F�O�H�D�U�� �G�H�W�H�U�U�H�Q�W�� �U�H�Y�H�D�O�H�G�� �W�K�H�� �H�[�L�V�W�H�Q�F�H�� �R�I��

these offices. The SPF is established within the National Security Council Secretariat and 

�L�V�� �U�H�V�S�R�Q�V�L�E�O�H�� �I�R�U�� �³the reliability and quality 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 wi�W�K���D���W�H�Q���\�H�D�U���F�\�F�O�H���´ (Text of Speech by Shyam Saran, 2013) In this 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 establi�V�K�H�G���³�W�R���U�H�Y�L�H�Z���D�Q�G��

to update storage and transfer procedures for nuclear armaments, including the submarine 

�E�D�V�H�G�� �F�R�P�S�R�Q�H�Q�W���´ (Text of Speech by Shyam Saran, 2013) Working under the direct 

authority of the NCA, the SASA keeps the record of safety and security of strategic assets 

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

delivery systems is based on two-man 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 land-based missiles to nuclear submarines, 

with the Arihant class expected to be inducted in 2016. This processes was strongly 

shaped by threat perceptions vis-à-vis 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 

�F�R�P�S�O�L�F�D�W�H�G�����&�R�Q�F�H�U�Q�V���K�D�Y�H���D�O�V�R���V�X�U�I�D�F�H�G���D�E�R�X�W���W�K�H���U�H�O�L�D�E�L�O�L�W�\���R�I���,�Q�G�L�D�¶�V���Q�X�F�O�H�D�U���Z�H�D�S�R�Q�V��

given the limited 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: �3�D�N�L�V�W�D�Q�¶�V���1�X�F�O�H�D�U���&�R�P�P�D�Q�G���D�Q�G���&�R�Q�W�U�R�O 

 

Introduction  

 

�7�K�L�V�� �F�K�D�S�W�H�U�� �H�[�S�O�R�U�H�V�� �W�K�H�� �G�H�Y�H�O�R�S�P�H�Q�W�� �R�I�� �3�D�N�L�V�W�D�Q�¶�V�� �Q�X�F�O�H�D�U�� �&���� �I�U�R�P�� ���������� �W�R��

2013, which is categorized into three stages. The Inception stage spanned from 1998 till 

2004 during which Islamabad conducted nuclear tests and developed the National 

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 (2005-2013 and onwards) saw the development of diverse delivery 

systems including short-range ballistic missiles and cruise missiles, and diesel-powered 

submarines along with the production of new nuclear weapons. 

 

Inception Stage (1998-2004) 

 

Influence of Geo-strategic Environment 

 

The geo-strategic 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 follo�Z�L�Q�J���W�K�H������������ �F�R�Q�I�O�L�F�W���D�Q�G�� �,�Q�G�L�D�¶�V���Q�X�F�O�H�D�U���Z�H�D�S�R�Q�V���W�H�V�W���L�Q�������������� �6�L�Q�F�H��

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 systems �F�R�Q�W�L�Q�X�H�G�� �W�R�� �G�H�Y�H�O�R�S���� �1�H�Z�� �'�H�O�K�L�¶�V�� �H�I�I�R�U�W�V�� �W�R�� �L�Q�F�U�H�D�V�H�� �L�W�V�� �V�H�F�X�U�L�W�\�� �D�Q�G��

�L�Q�W�H�U�Q�D�W�L�R�Q�D�O�� �S�U�H�V�W�L�J�H�� �W�K�U�R�X�J�K�� �Q�X�F�O�H�D�U�� �Z�H�D�S�R�Q�V�� �K�D�Y�H�� �D�G�Y�H�U�V�H�O�\�� �D�I�I�H�F�W�H�G�� �3�D�N�L�V�W�D�Q�¶�V��

security. For Pakistan, the development of nuclear weapons by its arch-rival India has 

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

 

The Indian nuclear tests on the 11th and 13th of May 1998 presented immediately a 

threatening strategic environment for Pakistan that motivated all stakeholders to consider 
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a wide range of response options. The Defence Cabinet Committee (DCC) �± the decision-

�P�D�N�L�Q�J�� �E�R�G�\�� �W�K�D�W�� �G�H�O�L�E�H�U�D�W�H�G�� �D�Q�G�� �G�H�F�L�G�H�G�� �W�K�H�� �S�D�U�D�P�H�W�H�U�V�� �R�I�� �,�V�O�D�P�D�E�D�G�¶�V�� �U�H�V�S�R�Q�V�H�� �W�R��

Indian nuclear tests, convened a meeting on 15th of May 1998 that was attended by the 

ministers for foreign affairs, defence, finance and economic affairs, foreign secretary and 

three services chiefs. Representatives of the scientific community �± Dr A Q Khan from 

Khan Research Laboratories (KRL) and Dr Samar Mubarakmand from Pakistan Atomic 

Energy Commission (PAEC), informed the meeting about the technical assessment of the 

Indian tests and possible Pakistani tests. (Azam, 2000) During the meeting, only the then 

Finance Minister, Sartaj Aziz, opposed the nuclear test option due to the stringent 

economic 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 in which scientists from the KRL and the PAEC were not present at which the 

decision to test was taken. (Azam, 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 28th and the 30th May 1998, Pakistan test-fired a total of six 

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

Minister Nawaz Sharif (1998) �L�Q�� �D�� �S�U�H�V�V�� �F�R�Q�I�H�U�H�Q�F�H�� �D�U�W�L�F�X�O�D�W�H�G���� �³�2�X�U�� �>�3�D�N�L�V�W�D�Q�¶�V�@ 

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

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

�,�Q�G�L�D�Q�� �O�H�D�G�H�U�V�K�L�S�¶�V�� �U�H�F�N�O�H�V�V�� �D�F�W�L�R�Q�V���� �$�I�W�H�U�� �G�X�H�� �G�H�O�L�E�H�U�D�W�L�R�Q�� �D�Q�G�� �D�� �F�D�U�H�I�X�O�� �U�H�Y�Lew of all 

�R�S�W�L�R�Q�V���Z�H���W�R�R�N���W�K�H���G�H�F�L�V�L�R�Q���W�R���U�H�V�W�R�U�H���W�K�H���V�W�U�D�W�H�J�L�F���E�D�O�D�Q�F�H�«�����2�X�U���G�H�F�L�V�L�R�Q���W�R���H�[�H�U�F�L�V�H��

the nuclear option has been taken in the interest of national self-�G�H�I�H�Q�F�H���´ (Acronym, 

1998) The statement clearly defined the contours of external environment that directly 

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

�K�L�V���S�U�H�V�V���F�R�Q�I�H�U�H�Q�F�H���W�K�D�W���W�K�H���3�D�N�L�V�W�D�Q�L���Q�X�F�O�H�D�U���Z�H�D�S�R�Q�V���³�D�U�H���W�R���G�H�W�H�U���D�J�J�U�H�V�V�L�R�Q�����Z�K�H�W�K�H�U��

�Q�X�F�O�H�D�U���R�U���F�R�Q�Y�H�Q�W�L�R�Q�D�O���´ ���7�H�V�W���R�I���3�0���6�K�D�U�L�I�¶�V���V�S�H�H�F�K�� 1998) This indicates that 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; Kashmir �± a disputed Muslim-majority territory on which both India 

�D�Q�G�� �3�D�N�L�V�W�D�Q�� �F�O�D�L�P�� �W�K�H�L�U�� �V�R�Y�H�U�H�L�J�Q�W�\���� �Z�D�V�� �G�H�F�O�D�U�H�G�� �D�V�� �³�Q�X�F�O�H�D�U�� �I�O�D�V�K�S�R�L�Q�W�´�� �D�I�W�H�U�� ����������

tests by Clinton administration. During the inception stage, after conducting nuclear tests 

in May 1998, Pakistan faced two major crises with India (the 1999 Kargil Crisis and 

2001-02 Military Standoff) and witnessed the signing of important agreement �± Lahore 

Declaration of 1999, that provided a baseline for nuclear confidence building measures 

(NCBMs) signed during growth stage. Notably, the 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 non-state actors to bring two nuclear-armed states to the brink of major 

catastrophe. 

 

�8�Q�G�H�U�� �V�X�F�K�� �D�Q�� �X�Q�F�H�U�W�D�L�Q�� �H�Q�Y�L�U�R�Q�P�H�Q�W���� �3�D�N�L�V�W�D�Q�¶�V�� �Q�X�F�O�H�D�U�� �G�R�F�W�U�L�Q�H�� �U�H�P�D�L�Q�H�G��

ambiguous. Some broad contours of its doctrine can be drawn from the statements, 

writings and interviews of Pakistani nuclear planners. From 1998 till 2004, the guiding 

�S�U�L�Q�F�L�S�O�H�V���R�I���3�D�N�L�V�W�D�Q�¶�V���Q�X�F�O�H�D�U���S�R�O�L�F�\���Z�H�U�H���P�L�Q�L�P�X�P���G�H�W�H�U�U�H�Q�F�H���D�Q�G���Q�X�F�O�H�D�U���I�L�U�V�W-use. In 

�U�H�V�S�R�Q�V�H�� �W�R�� �,�Q�G�L�D�¶�V�� �G�U�D�I�W�� �Q�X�F�O�H�D�U�� �G�R�F�W�U�L�Q�H�� ���'�1�'���� �R�Q�� �W�K�H�� ����th of August 1999, the DCC 

also recognized minimum nuclea�U���G�H�W�H�U�U�H�Q�F�H���D�V�� �³�L�Q�G�L�V�S�H�Q�V�L�E�O�H�´���D�Q�G���L�P�S�R�U�W�D�Q�W���D�V�S�H�F�W���R�I��

�3�D�N�L�V�W�D�Q�¶�V���Q�X�F�O�H�D�U���S�R�O�L�F�\�� (The News, 1999)13 In order to further elaborate the concept of 

minimum deterrence, Pakistani officials �± former Foreign Ministers Agha Shahi and 

Abdul Sattar, and Zulfiqar Ali Khan, responded to Indian DND of 1999 by asserting that 

�W�K�H�� �³�0�L�Q�L�P�X�P�� �G�H�W�H�U�U�H�Q�F�H�� �K�D�V�� �E�H�H�Q�� �D�Q�G�� �V�K�R�X�O�G�� �F�R�Q�W�L�Q�X�H�� �W�R�� �E�H�� �W�K�H�� �J�X�L�G�L�Q�J�� �S�U�L�Q�F�L�S�O�H�� �R�I��

�3�D�N�L�V�W�D�Q�¶�V���Q�X�F�O�H�D�U���S�X�U�V�X�L�W���� �2�I�� �F�R�X�U�V�H���W�K�H���P�L�Q�L�P�X�P���F�D�Q�Q�R�W���E�H���G�H�I�L�Q�H�G���L�Q���V�W�D�W�L�F���Q�X�P�E�H�U�V����

In the absence of an agree�P�H�Q�W���R�Q���P�X�W�X�D�O���U�H�V�W�U�D�L�Q�W�V���W�K�H���V�L�]�H���R�I���3�D�N�L�V�W�D�Q�¶�V���D�U�V�H�Q�D�O���D�Q�G���L�W�V��

deployment pattern have to be adjusted to ward off dangers of pre-emption and 

�L�Q�W�H�U�F�H�S�W�L�R�Q�����2�Q�O�\���W�K�H�Q���F�D�Q���G�H�W�H�U�U�H�Q�F�H���U�H�P�D�L�Q���H�I�I�L�F�D�F�L�R�X�V���´ (Shahi & et. al. 1999) 

 

                                                        
13 The Defence Committee of Pakistan government, reacting to �,�Q�G�L�D�¶�V���G�U�D�I�W���Q�X�F�O�H�D�U���G�R�F�W�U�L�Q�H���R�I��������

August 1999, resolved that �G�H�V�S�L�W�H���S�U�R�Y�R�F�D�W�L�R�Q�V�����3�D�N�L�V�W�D�Q�¶�V���Q�X�F�O�H�D�U���S�R�O�L�F�\���Z�R�X�O�G���E�H���³�V�R�O�H�O�\�´���G�H�W�H�U�P�L�Q�H�G��
�E�\���W�K�H���U�H�T�X�L�U�H�P�H�Q�W�V���R�I���W�K�H���F�R�X�Q�W�U�\�¶�V���³�P�L�Q�L�P�X�P���G�H�W�H�U�U�H�Q�W���F�D�S�D�E�L�O�L�W�\���´  
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Apart from indicating towards the dynamic nature of minimum deterrence, this 

�U�H�V�S�R�Q�V�H�� �K�L�J�K�O�L�J�K�W�H�G�� �W�K�H�� �L�Q�W�H�Q�V�L�W�\�� �R�I�� �W�K�H�� �W�K�U�H�D�W�� �3�D�N�L�V�W�D�Q�� �S�H�U�F�H�L�Y�H�G�� �I�U�R�P�� �,�Q�G�L�D�¶�V�� �Q�X�F�O�H�D�U��

weapons policy and technological development. The reference to pre-emption and 

interception points towards the Pakistani fears at that time about the possibility of Indian 

�G�H�Y�H�O�R�S�P�H�Q�W���R�I���%�0�'���W�H�F�K�Q�R�O�R�J�\�����,�Q���I�X�U�W�K�H�U���H�O�D�E�R�U�D�W�L�Q�J���R�Q���W�K�H���G�H�Y�H�O�R�S�P�H�Q�W���R�I���F�R�X�Q�W�U�\�¶�V��

�Q�X�F�O�H�D�U���S�R�O�L�F�\�����W�K�H���W�K�H�Q���3�D�N�L�V�W�D�Q�L���)�R�U�H�L�J�Q���0�L�Q�L�V�W�H�U���F�R�P�P�H�Q�W�H�G�����³�7�K�H���P�L�Q�L�P�X�P���F�D�Q�Q�R�W���E�H��

quantified in static numbers. The Indian build up will necessitate review and 

reassessment in order to ensure the survivability and credibility of the deterrent. Pakistan 

�Z�L�O�O�� �K�D�Y�H�� �W�R�� �P�D�L�Q�W�D�L�Q���� �S�U�H�V�H�U�Y�H�� �D�Q�G�� �X�S�J�U�D�G�H�� �L�W�V�� �F�D�S�D�E�L�O�L�W�\���´ (Sattar, 2000: p. 3) By 

advocating relative nature of t�K�H�� �Z�R�U�G�� �³�P�L�Q�L�P�X�P�´���� �3�D�N�L�V�W�D�Q�� �N�H�S�W�� �L�W�V�� �R�S�W�L�R�Q�� �R�S�H�Q��

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 tests on the 28th 

�R�I�� �0�D�\�� ���������� �Z�K�H�Q�� �,�V�O�D�P�D�E�D�G�� �Z�D�U�Q�H�G�� �,�Q�G�L�D�� �R�I�� �³�D�� �V�Z�L�I�W�� �D�Q�G�� �P�D�V�V�L�Y�H�� �U�H�W�D�O�L�D�W�L�R�Q�� �Z�L�W�K��

�X�Q�I�R�U�H�V�H�H�Q�� �F�R�Q�V�H�T�X�H�Q�F�H�V�´�� �L�Q�� �W�K�H�� �F�D�V�H�� �R�I�� �D�Q�� �,�Q�G�L�D�Q�� �V�W�U�L�N�H�� (Dawn, 1998) This warning 

was to ward off any possibility of an Indian pre-emptive strike. After two years the notion 

of preventive war appeared. The then Foreign Minister Abdul Sattar (2000) in May while 

�V�S�H�D�N�L�Q�J�� �D�W�� �W�K�H�� �1�D�W�L�R�Q�D�O�� �'�H�I�H�Q�F�H�� �&�R�O�O�H�J�H���� �H�O�X�F�L�G�D�W�H�G�� �W�K�H�� �³�V�R�O�H���S�X�U�S�R�V�H�� �>�R�I�� �3�D�N�L�V�W�D�Q�¶�V��

�Q�X�F�O�H�D�U���F�D�S�D�E�L�O�L�W�\�@���L�V���W�R���G�H�W�H�U���D�Q�G���S�U�H�Y�H�Q�W���Z�D�U���´�� 

 

A significant development that occurred in during the inception stage in 2001 

when the former DG SPD Gen Kidwai (Cotta-Ramusino & Martellini. 2002) drew the 

red-lines/thresholds for �W�K�H�� �S�R�V�V�L�E�O�H�� �3�D�N�L�V�W�D�Q�¶�V�� �Q�X�F�O�H�D�U�� �X�V�H�� �L�Q�� �K�L�V�� �L�Q�W�H�U�Y�L�H�Z�� �W�R�� �,�W�D�O�L�D�Q��

scholars. These are:  

 

1. �³�,�Q�G�L�D���D�W�W�D�F�N�V���3�D�N�L�V�W�D�Q���D�Q�G���F�R�Q�T�X�H�U�V���D���O�D�U�J�H���S�D�U�W���R�I���L�W�V���W�H�U�U�L�W�R�U�\�����V�S�D�F�H���W�K�U�H�V�K�R�O�G���� 

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 

�V�X�E�Y�H�U�V�L�R�Q���L�Q���3�D�N�L�V�W�D�Q�����G�R�P�H�V�W�L�F���G�H�V�W�D�E�L�O�L�]�D�W�L�R�Q���´�� 
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�7�K�H�� �W�K�H�Q�� �'�*�� �6�3�'�� �D�O�V�R�� �G�H�F�O�D�U�H�G�� �W�K�D�W�� �³�3�D�N�L�V�W�D�Q�� �G�R�H�V�� �Q�R�W�� �K�D�Y�H�� �D�� �µ�1�R�� �)�L�U�V�W�� �8�V�H��

�3�R�O�L�F�\���¶�´ (Cotta-Ramusino & Martellini. 2002) On contrary, the former NCA 

�&�K�D�L�U�S�H�U�V�R�Q���*�H�Q���0�X�V�K�D�U�U�D�I���V�D�L�G���L�Q���$�S�U�L�O���������������³�)�R�U���X�V�����W�K�H���X�V�H���R�I���Q�X�F�O�H�D�U���Z�H�D�S�R�Q�V���L�V���D�Q��

utterly last resort. We conduct ourselves responsibly...We would consider the nuclear 

�R�S�W�L�R�Q���R�Q�O�\�� �L�I�� �³all Pakistan were in danger of disapp�H�D�U�L�Q�J���I�U�R�P���W�K�H���P�D�S���´ In that case: 

�Q�X�F�O�H�D�U�� �Z�H�D�S�R�Q�V�� �W�R�R���´ (McCarthy & Hooper, 2002) This statement not only indicates 

�W�R�Z�D�U�G�V�� �W�K�H�� �Q�X�F�O�H�D�U�� �X�V�H�� �D�W�� �D�� �O�D�W�H�U�� �V�W�D�J�H�� �R�I�� �F�R�Q�I�O�L�F�W�� �Z�K�H�Q�� �W�K�H�� �F�R�X�Q�W�U�\�¶�V�� �H�[�L�V�W�H�Q�F�H�� �R�Q��

�Z�R�U�O�G�¶�V�� �P�D�S�� �Z�R�X�O�G�� �E�H�� �W�K�U�H�D�W�H�Q�H�G�� �U�H�I�H�U�U�L�Q�J�� �W�R�Z�D�U�G�V�� �D�� �Uaised nuclear threshold but also 

�V�H�H�P�V���O�H�V�V���L�Q���V�\�Q�F���Z�L�W�K���W�K�H���I�R�U�P�H�U���'�*���6�3�'�¶�V���U�H�G-lines. This dichotomy could be due to 

time frame in which these two statements were made. Kidwai issued red-lines at the 

beginning of 2001-02 crisis as his interview was published 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 been reported that Pakistan will use its nuclear 

weapons as a last resort when its survival would be threatened, (Stockwin, 2000; The 

Muslim, 1998) and when Pakistan would be pushed to take such a decision. (Mian, 2001: 

p. 109) �7�K�H���W�H�U�P�V���³�O�D�V�W���U�H�V�R�U�W�´�����³�V�X�U�Y�L�Y�D�O �W�K�U�H�D�W�H�Q�H�G�´���D�Q�G���³�E�H���S�X�V�K�H�G�´���D�U�H���D�P�E�L�J�X�R�X�V���D�Q�G��

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 defining th�H���³�O�D�V�W�´���K�D�V���E�H�H�Q���U�H�F�R�J�Q�L�V�H�G���E�\���W�K�H���I�R�U�P�H�U���3�D�N�L�V�W�D�Q�L���R�I�I�L�F�L�D�O��

as well. (The News, 2000) 

 

Nuclear Force Development 

 

�'�X�U�L�Q�J�� �W�K�H�� �L�Q�F�H�S�W�L�R�Q�� �V�W�D�J�H���� �3�D�N�L�V�W�D�Q�¶�V�� �Q�X�F�O�H�D�U�� �&���� �Z�D�V�� �U�H�V�S�R�Q�V�L�E�O�H�� �W�R�� �P�D�Q�D�J�H�� �D��

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 intermediate- and medium-range surface-to-surface ballistic 
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missiles. The targeting strategy during this phase remained centered around counter-value 

targets. However, the efforts to further increase the number of nuclear weapons and to 

diversify the nuclear delivery systems were underway. From 1998 till 2004, the number 

of nuclear warheads consistently increased at the rate of six warheads per year.14 In 2004, 

the number of nuclear weapons reached thirty-eight.  

 

Different estimates of the nuclear tests yield were produced by the international 

community. (IISS, 1998) However, immediately after the tests Pakistani scientist Dr A. 

�4�����.�K�D�Q�����L�Q���K�L�V���L�Q�W�H�U�Y�L�H�Z���R�Q���������0�D�\���������������V�D�L�G�����³�7�K�H�\���Z�H�U�H���D�O�O���E�R�R�V�W�H�G���I�L�V�V�L�R�Q���G�H�Y�L�F�H�V��

using uranium 23���«�����$�V���W�K�H���3�U�L�P�H���0�L�Q�L�V�W�H�U���V�D�L�G�����R�Q�H���Z�D�V���D���E�L�J���E�R�P�E���Z�K�L�F�K���K�D�G���D���\�L�H�O�G��

of about 30-35 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 in the 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 

�R�Q���W�K�H���F�L�U�F�X�P�V�W�D�Q�F�H�V�����S�R�O�L�W�L�F�D�O���V�L�W�X�D�W�L�R�Q���D�Q�G���W�K�H���G�H�F�L�V�L�R�Q���R�I���W�K�H���J�R�Y�H�U�Q�P�H�Q�W���´ (The News, 

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 

�W�K�H�� �E�D�W�W�O�H�I�L�H�O�G�� �W�R�� �W�D�U�J�H�W�� �H�Q�H�P�\�¶�V�� �W�U�R�R�S�� �F�R�Q�F�H�Q�W�U�D�W�L�R�Q���� �D�Q�G�� �W�K�L�U�G���� �W�K�H�� �U�H�V�H�Drch on fusion 

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 

�³�O�L�N�H�� �D�� �K�D�O�I�� �Z�D�\�� �V�W�D�J�H�� �W�R�Z�D�U�G�V�� �D�� �W�K�H�U�P�R�Q�X�F�O�H�D�U�� �E�R�P�E���� �7�K�H�\�� �X�V�H�� �H�O�H�P�H�Q�W�V�� �R�I�� �W�K�H 

�W�K�H�U�P�R�Q�X�F�O�H�D�U�� �S�U�R�F�H�V�V���� �D�Q�G�� �D�U�H�� �H�I�I�H�F�W�L�Y�H�O�\�� �V�W�U�R�Q�J�H�U�� �$�W�R�P�� �E�R�P�E�V���´ (Quoted in FAS, 

2001) According to another top scientist, Pakistan has developed composite core design 

and does not need to develop thermonuclear weapons. (A5, 2014) However boosted 

fission devices are considered safe as Deutrium-Tritium (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 safety layers for. Weapons. 

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

                                                        
14 Estimated from the data taken from IISS Military 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, 2014) 

 

According to a news story published in P�D�N�L�V�W�D�Q�¶�V�� �O�H�D�G�L�Q�J�� �Q�H�Z�V�S�D�S�H�U���� �7he 

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 reportedly started Plutonium 

reprocessing for Khushab reactor at New Labs, next to PINSTECH. (Hibbs, 2000) These 

statements and news reports indicate efforts towards miniaturization and thermonuclear 

weapons. Miniaturization efforts became more evident years after with the launch of 60 

km Nasr ballistic missile in April 2011. 

 

The available delivery means during 1998-2013 included aircrafts and missiles, 

both ballistic and cruise. Aircrafts such as F-16s (925 km range) and A-5s (600 km range) 

can be equipped with toss-bomb nuclear warheads; whereas, Mirage (1,300 km range) 

and JF-17s can deliver air-launched cruise missiles (Hatf-VIII). F-16s are all-weather 

fighter aircrafts and can engage aircrafts flying at low altitudes. Capable of taking 90-

degree vertical fligh�W�� �O�L�N�H�� �D�� �U�R�F�N�H�W���� �W�K�H�� �D�L�U�F�U�D�I�W�� �R�S�H�U�D�W�H�V�� �Z�L�W�K�� �³�I�O�\-by-�Z�L�U�H�´�� �V�\�V�W�H�P�� �W�K�D�W��

allows it to relay command electronically instead through cables. (Hill Air Force Base, 

2015) Mirage is a multi-role aircraft and capable of air defence and deep strike purposes. 

Its avionics include inertial navigation system and is equipped with self-protection 

mechanism. Both F-16s and Mirage are equipped air-to-air refuelling systems to increase 

their ranges. The ageing A-5s and Mirage 5 are to be replaced by JF-17 Thunder that was 

developed during growth stage. JF-17 has speed of about Mach 1.6 and can carry air-to-

air and air-to-�J�U�R�X�Q�G�� �P�L�V�V�L�O�H�V���� �,�W�� �K�D�V�� �%�9�5�� �F�D�S�D�E�L�O�L�W�\�� �D�Q�G�� �³�F�D�Q�� �F�D�U�U�\�� �����������O�E�V�� �R�I��

ordinance on seven external hardpoints, which is an adequate amount of ordinance for 

any mi�V�V�L�R�Q���S�U�R�I�L�O�H���´ (Osman, 2015) 

 

�3�D�N�L�V�W�D�Q�¶�V�� �$�L�U�� �)�R�U�F�H�� �V�W�U�D�W�H�J�L�F�� �E�D�V�V�H�V�� �L�Q�F�O�X�G�H�� �3�$�)�� �0�X�V�K�D�I�� ���I�R�U�P�H�U�O�\�� �N�Q�R�Z�Q�� �D�V��

Sargodha) No. 38 Multi-Role Wing (F-16) �± the base is 10 km away from Sargodha 

Weapons Storage Complex (if this facility is used for nuclear weapons storage), PAF 
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Peshawar No. 36 Tactical Attack Wing (A-5), 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 facility. (Kristensen & Norris, 2015) These three 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 proximity between 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 destroyed in �H�Q�H�P�\�¶�V�� �I�L�U�V�W�� �V�W�U�L�N�H�� (A5, 

2014) 

 

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 missiles. Ghauri missile is liquid-fuelled 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 

counter-force targeting however it is an efficient carrier of counter-value strategy with the 

capability of targeting big airports, huge military bases and even cities. It can be launched 

�I�U�R�P���7�(�/���Y�H�K�L�F�O�H���D�Q�G���P�R�G�L�I�L�H�G���W�D�Q�N���W�K�D�W���F�D�Q���S�U�R�W�H�F�W���W�K�H���P�L�V�V�L�O�H���I�U�R�P���H�Q�H�P�\�¶�V���G�H�W�H�F�W�L�R�Q��

and allow it to be rapidly transported and deployed. However, it takes longer to be fuelled 

as it is powered by liquid-fuel.  This reduces its readiness level and makes it a less 

attractive option for deployment. In contrast, the solid-fuelled Ghaznavi (Hatf-3) is very 

effectively against large fixed military targets such as military bases and airfields. 

�0�R�U�H�R�Y�H�U���� �*�K�D�]�Q�D�Y�L�� �K�D�V�� �D�Q�� �D�G�Y�D�Q�W�D�J�H�� �W�R�� �H�Y�D�G�H�� �,�Q�G�L�D�¶�V�� �%�0�'�� �F�D�S�D�E�L�O�L�W�\�� �L�I�� �I�O�R�Z�Q�� �D�W��

depressed trajectory.  

Both Ghaznavi and Shaheen 1 missiles have stealth warhead shaping that can be 

�K�H�O�S�I�X�O�� �L�Q�� �G�H�O�D�\�L�Q�J�� �W�K�H�� �P�L�V�V�L�O�H�V�¶�� �G�H�W�H�F�W�L�R�Q�� �D�Q�G�� �F�R�P�S�O�L�F�D�W�L�Q�J�� �W�K�H�L�U�� �W�D�U�J�H�W�L�Q�J�� �E�\�� �H�Q�H�P�\�� 

(Fisher, 2004) Shaheen missiles are developed with improved CEP of about 200m that 

can be decreased to 90m if terminal guidance is installed. (Biswas, 2015) Launched from 

TEL, Shaheen 1 is capable of engaging strategic targets such as factories, sea-port, 

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. These vehicles 

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 

�I�L�U�L�Q�J���W�K�H���P�L�V�V�L�O�H���H�Y�D�G�L�Q�J���L�W���I�U�R�P���H�Q�H�P�\�¶�V���G�H�W�H�F�W�L�R�Q�� 

 

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 

international 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 

enforced, 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 build-up. For Pakistan, keeping the nuclear test option 

open was a hedge against Indian potential force posture. (Chakma, 2004: p. 239) 

�$�F�F�R�U�G�L�Q�J���W�R���3�D�N�L�V�W�D�Q�¶�V���R�I�I�L�F�L�D�O���V�S�H�F�X�O�D�W�L�R�Q�����T�X�R�W�H�G���E�\���&�K�D�N�P�D�����³�,�Q�G�L�D�¶�V���S�U�R�P�L�V�H���W�R���V�L�J�Q��

�&�7�%�7���Z�R�X�O�G���E�H���F�R�X�S�O�H�G���Z�L�W�K���D���G�H�P�D�Q�G���I�R�U���F�R�P�S�X�W�H�U���H�T�X�L�S�P�H�Q�W���I�U�R�P���W�K�H���8�6���I�R�U���³�F�R�O�G��

�W�H�V�W�L�Q�J�´���L�W�V���Q�X�F�O�H�D�U���G�H�Y�L�F�H�V�´ which was a great concern for Pakistan. (Quoted in Chakma, 

2004: p. 240) �&�K�D�N�P�D�� �V�X�P�P�D�U�L�]�H�G�� �W�K�U�H�H�� �I�D�F�W�R�U�V�� �W�K�D�W�� �V�K�D�S�H�G�� �3�D�N�L�V�W�D�Q�¶�V�� �V�W�D�Q�F�H�� �R�Q�� �W�K�H��

CTBT: (Chakma, 2004: p. 241) first, Islamabad did not want to erode the credibility of its 

strategic deterrent by signing 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 mor�D�W�R�U�L�X�P���� �3�D�N�L�V�W�D�Q�¶�V�� �Q�X�F�O�H�D�U�� �S�O�D�Q�Q�H�U�V�� �D�U�H�� �U�H�O�\�L�Q�J�� �R�Q�� �X�Q�V�R�S�K�L�V�W�L�F�D�W�H�G�� �Q�X�F�O�H�D�U��
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�Z�H�D�S�R�Q�� �G�H�V�L�J�Q�V�� �W�K�D�W�� �Z�H�U�H�� �Q�R�W�� �U�L�J�R�U�R�X�V�O�\�� �W�H�V�W�H�G���� �+�R�Z�H�Y�H�U���� �D�F�F�R�U�G�L�Q�J�� �3�D�N�L�V�W�D�Q�¶�V�� �Q�X�F�O�H�D�U��

scientist the cold tests are good enough to keep reliable nuclear design. (A5, 2014) 

 

Furthermore, 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 in disassembled state �± the fissile core is kept separate from the 

physics package and delivery systems. (Rajaraman & et. al., 2002: p. 2464) According to 

Samar Mubarakmand, one of the most prominent Pakistani scientists who headed the 

nuclear test team in 1998 and was Member (Technical) of Pakistan Atomic Energy 

�&�R�P�P�L�V�V�L�R�Q�����3�$�(�&�������³�7�K�H���Z�H�L�J�K�W���R�I���D���O�D�X�Q�F�K�D�E�O�H���Q�X�F�O�H�D�U���Z�D�U�K�H�D�G���L�V���E�H�W�Z�H�H�Q���������D�Q�G��������

tons [together with the delivery system], which is assembled only at the eleventh hour if 

needs to be launched. It is 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 

�D�V�V�H�P�E�O�H�G�� �I�R�U�P���´ (World Bulletin, 2013) According to Muhammad Hafeez Qureshi, 

former head of the PAEC Directorate of Technical Development (the directorate is 

�U�H�V�S�R�Q�V�L�E�O�H���I�R�U���P�D�Q�X�I�D�F�W�X�U�L�Q�J���D�Q�G���W�H�V�W�L�Q�J���R�I���Q�X�F�O�H�D�U���G�H�Y�L�F�H�V�������3�D�N�L�V�W�D�Q�¶�V���Q�X�F�O�H�D�U���G�H�Y�L�F�H�V��

�³�K�D�G�� �W�K�H�� �H�Q�W�L�U�H�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�� �D�Q�G�� �V�D�I�H�J�X�D�U�G�V�� �R�I�� �D�� �Z�H�D�S�R�Q�� �S�U�R�G�X�F�H�G�� �E�\�� �D�Q�\�� �R�I�� �W�K�H�� �I�L�Y�H��

nuclear weapon st�D�W�H�V���´ (Quoted in Ur-Rahman, 1999: p. 85) 

�3�D�N�L�V�W�D�Q�¶�V�� �G�H�Y�H�O�R�S�P�H�Q�W�� �R�I�� �3�$�/�V�� �R�U�� �U�H�O�D�W�H�G�� �V�D�I�H�W�\�� �O�R�F�N�V�� �W�H�F�K�Q�R�O�R�J�\�� �K�D�V�� �E�H�H�Q��

�Z�L�G�H�O�\�� �W�D�O�N�H�G�� �D�E�R�X�W���� �,�Q�� ������������ �3�D�N�L�V�W�D�Q�¶�V�� �O�H�D�G�L�Q�J�� �Q�X�F�O�H�D�U�� �V�F�L�H�Q�W�L�V�W�� �'�U�� �6�D�P�D�U��

Mubarakmand in his television interview declared that Pakistan had installed PALs in its 

nuclear arsenals. (GEO-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 technology that would allow the NCA to have 

installed codes on its nuclear weapons. (A4, 2014) 

 

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 in 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 operated worldwide spanning over three continents by 

exploiting the existing loopholes in export controls at different national and international 

level. (For details on nuclear blackmarket see IISS Dosier, 2007)  

 

Moreover, in the backdrop of September 11 terrorists 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 planners to 

�H�[�K�L�E�L�W�� �W�K�D�W�� �W�K�H�L�U�� �F�R�X�Q�W�U�\�¶�V�� �Q�X�F�O�H�D�U�� �F�R�P�P�D�Q�G�� �D�Q�G�� �Fontrol was secure from internal and 

external adversaries. (Albright & Hinderstein, 2005: pp. 111-128) 

 

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 Mus�K�D�U�U�D�I�¶�V���O�H�D�G�H�U�V�K�L�S�����(�Y�H�Q���E�H�I�R�U�H���P�L�O�L�W�D�U�\���F�R�X�S���L�Q���0�D�U�F�K���������������*�H�Q��

Musharraf held two key offices �± he was the Army Chief at that time and was appointed 

as acting Chairman Joint Chiefs Staff Committee. This culmination of the powers of two 

offices is of cri�W�L�F�D�O���V�L�J�Q�L�I�L�F�D�Q�F�H���L�Q���W�K�H���L�Q�L�W�L�D�O���V�W�D�J�H���R�I���3�D�N�L�V�W�D�Q�¶�V���Q�X�F�O�H�D�U���&�����G�H�Y�H�O�R�S�P�H�Q�W��

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 

important step 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 oversee 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 February. (The Times of 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 

�V�S�R�W�W�H�G�� �3�D�N�L�V�W�D�Q�L�� �W�U�R�R�S�V�¶�� �L�Q�W�U�X�V�L�R�Q���� �0�X�V�K�D�U�U�D�I�� �G�H�F�O�D�U�H�G�� �W�K�D�W��although nuclear weapons 

�K�D�G���F�K�D�Q�J�H�G���W�K�H���Q�D�W�X�U�H�� �R�I���Z�D�U���E�X�W���L�W���³�G�R�H�V���Q�R�W���P�H�D�Q���W�K�D�W���F�R�Q�Y�H�Q�W�L�R�Q�D�O�� �Z�D�V���K�D�V���E�H�F�R�P�H��

obsolete. In fact conventional war still remain the mode of conflict in any future 

�F�R�Q�I�O�D�J�U�D�W�L�R�Q�� �Z�L�W�K�� �R�X�W�� �W�U�D�G�L�W�L�R�Q�D�O�� �H�Q�H�P�\���´ (The Independent, 1999) One can infer from 

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 his behaviour towards crisis and 

nuclear matters changed in subsequent years. During 2001-02 Musharraf played a 

constructive role as he immediately banned all terrorist organizations after terrorists 

attacked Indian parliament in December 2001.   

 

Due to military�¶�V�� �S�D�U�W�L�F�L�S�D�W�L�R�Q�� �L�Q�� �3�D�N�L�V�W�D�Q�L�� �S�R�O�L�W�L�F�V���� �W�K�H�� �$�U�P�\�� �K�D�V�� �D�O�Z�D�\�V��

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 Ministry of Defence. All three ministries had practically limited civilian 

input with regards to military spending. (Anwar & et. al., 2012: pp. 163-182) The 

Ministry of Finance faces tremendous pressure from the military to releasing funds for its 

projects, having to succumb to this pressure even with limited resources at its disposal. 

(Siddiqa-Agha, 2000: p. 13) Having serving and retired military personnel occupying 

�L�P�S�R�U�W�D�Q�W���S�R�V�L�W�L�R�Q�V�����W�K�H���0�L�Q�L�V�W�U�\���R�I���'�H�I�H�Q�F�H�¶�V���R�U�J�D�Q�L�]�D�W�L�R�Q�D�O���V�W�U�X�F�W�X�U�H���Q�H�Y�H�U���D�O�O�R�Z�H�G���L�W���W�R��

stand against the military interest. (Siddiqa-Agha, 2000: p. 13) The Foreign Office does 

provide information to the government in locating supply sources for weapons but 

generally does not have control over the procurement process. (Chawla, 2000: pp. 703-



 155 

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. This 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. 169-170) 

 

According to a retired Major-General Mahmud Ali Durrani the per annum nuclear 

�D�Q�G�� �D�V�V�R�F�L�D�W�H�G�� �S�U�R�J�U�D�P�P�H�V�¶�� �H�[�S�H�Q�G�L�W�X�U�H�� �Z�D�V�� �D�U�R�X�Q�G�� ������-400 million US dollars. 

(Durrani, 2001: p. 32) He expressed the need for Pakistan to carry out significant 

spending on the development of second-strike nuclear capability, development of new 

and improvement of existing delivery systems, installing a reliable early warning system 

and command and control systems. (Durrani, 2001: p. 32) In 2004, Musharraf revealed 

that in past three to four years the nuclear spending had significantly increased the 

�F�R�X�Q�W�U�\�¶�V�� �Q�X�F�O�H�D�U�� �F�D�S�D�E�L�O�L�W�\�� (Dawn, 2004) He also claimed 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 decades. (Dawn, 2004) These estimates of nuclear 

�E�X�G�J�H�W�� �U�H�S�U�H�V�H�Q�W���W�K�H�� �U�D�S�L�G�� �S�U�R�J�U�H�V�V�L�R�Q�� �L�Q�� �F�R�X�Q�W�U�\�¶�V�� �Q�X�F�O�H�D�U���Z�H�D�S�R�Q�V�� �S�U�R�J�U�D�P�P�H���� �Z�K�L�F�K��

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  

���Q�X�F�O�H�D�U�� �R�U�� �F�R�Q�Y�H�Q�W�L�R�Q�D�O������ �+�H�� �I�X�U�W�K�H�U�� �U�H�Y�H�D�O�H�G�� �W�K�D�W�� �³�:�H�� �K�D�Y�H�� �L�Q�V�W�L�W�X�W�H�G�� �H�I�I�H�F�W�L�Y�H��

command and control structures. We are fully conscious of the need to handle these 

�Z�H�D�S�R�Q���V�\�V�W�H�P�V���Z�L�W�K���W�K�H���K�L�J�K�H�V�W���V�H�Q�V�H���R�I���U�H�V�S�R�Q�V�L�E�L�O�L�W�\���´ (Text of PM Sharif, 1998) The 

�L�Q�G�L�F�D�W�L�R�Q���R�I���Q�X�F�O�H�D�U���&�����V�W�U�X�F�W�X�U�H�V���L�Q���3�0�¶�V���V�W�D�W�H�P�H�Q�W���Z�D�V���S�H�U�K�D�S�V���U�H�I�H�U�U�L�Q�J���W�R���W�K�H���H�I�I�R�U�W�V��

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. However, this 

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 reference to. (Salik, 2009: p. 234) Former 

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

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 

�$�V�O�D�P�� �%�H�J�¶�V�� �Q�R�W�L�R�Q�� �R�I�� �Q�X�F�O�H�D�U�� �F�R�P�P�D�Q�G�� �D�X�W�K�R�U�L�W�\�� �D�V�� �³�Q�R�W�K�L�Q�J�� �P�R�U�H�� �W�K�D�Q�� �D�� �G�H�F�L�V�L�R�Q-

making counci�O�� �F�R�P�S�U�L�V�L�Q�J�� �W�K�H�� �S�U�H�V�L�G�H�Q�W���� �W�K�H�� �D�U�P�\�� �F�K�L�H�I�� �D�Q�G�� �W�K�H�� �V�H�Q�L�R�U�� �V�F�L�H�Q�W�L�V�W�V�«����

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 nuclea�U���D�V�V�H�W�V���´ (Salik, 2009: p. 234)  

 

According to another former director ACDA, Brig Feroz Hassan Khan (2012: p. 

3), before 1993 there existed a troika �± the president, the prime minister and the COAS, 

�Z�K�R�� �Z�D�V�� �U�H�V�S�R�Q�V�L�E�O�H�� �I�R�U�� �W�K�H�� �F�R�X�Q�W�U�\�¶�V�� �Q�X�F�O�H�D�U�� �S�U�R�J�U�D�P�P�H�� From 1993 when the then 

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 Headquarters (GHQ). (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 Combat Development Directorate 

�Z�L�W�K�L�Q�� �W�K�H�� �*�+�4�� �S�O�D�\�H�G�� �D�� �N�H�\�� �U�R�O�H�� �L�Q�� �W�K�H�� �V�W�D�W�H�¶�V�� �Q�X�F�O�H�D�U�� �P�D�W�W�H�U�V�� (Khan 2012: p. 26) 

however this time was characterized by a state of thoughtlessness. (Salik, 2009: p. 234) 

 

Role of GHQ remained pivotal in establishing nuclear C2. The first attempt, 

according to Salik (2009: 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 of General Jehangir 

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 

�D�Q�G�� �F�R�Q�W�U�R�O���� �$�I�W�H�U�� �W�K�H�� �0�D�\�� ���������� �W�H�V�W�V���� �*�+�4�� �V�W�D�U�W�H�G�� �³�Z�R�U�N�L�Q�J�� �R�Q�� �W�K�H�� �I�R�U�P�X�Oation of a 

nuclear doctrine, and suggested the development of an appropriate command and control 

�R�U�J�D�Q�L�]�D�W�L�R�Q���´ (Khan, 2012: p. 331) After the preparation of the paper, a two-star general 
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was appointed as the head of prospective secretariat of the NCA. (Khan, 2012: p. 331) 

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

creation of SPD within the GHQ in December 1998. (Khan, 2012: p. 331) The secretariat 

of NCA was created about 14 months earlier than the establishment of the 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 highlights the importance of the 

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

�W�K�D�Q�� �W�K�H�� �L�Q�G�L�Y�L�G�X�D�O�� �V�H�U�Y�L�F�H�V�¶�� �F�K�L�H�I�V�� �R�I�I�L�F�H�V�� �E�X�W�� �L�Q�� �3�D�N�L�V�W�D�Q���� �K�L�V�W�R�U�L�F�D�O�O�\���� �W�K�H�� �&�2�$�6�� �K�D�V��

remained the powerful office due to its recurrent involveme�Q�W���L�Q�� �F�R�X�Q�W�U�\�¶�V�� �S�R�O�L�W�L�F�D�O�� �D�Q�G��

administrative systems. With the confinement of CJSC to Rawalpindi garrison 

�W�K�U�R�X�J�K�R�X�W���W�K�H���F�R�X�Q�W�U�\�¶�V���K�L�V�W�R�U�\���D�G�G�V���W�R���L�W�V���U�H�T�X�L�U�H�G���S�U�R�I�H�V�V�L�R�Q�D�O�L�V�P�� 

 

Commenting on the initial efforts towards the creation of nuclear C2, the former 

DG SPD in his interview (in Rawalpindi) to the author asserted that after 1998 tests, 

�3�D�N�L�V�W�D�Q�L�� �S�O�D�Q�Q�H�U�V�� �I�D�F�H�G�� �W�K�H�� �³�F�K�D�O�O�H�Q�J�H�� �W�R�� �K�D�U�Q�H�V�V�� �D�� �V�W�U�X�F�W�X�U�H�� �L�Q�� �Z�K�L�F�K�� �S�R�O�L�W�L�F�D�O��

leadership/input was deemed paramount and which respected the involvement of military 

as end-�X�V�H�U���D�Q�G���W�K�H���L�Q�Y�R�O�Y�H�P�H�Q�W���R�I���I�L�Q�H���V�F�L�H�Q�W�L�I�L�F���F�R�P�P�X�Q�L�W�\���I�R�U���W�H�F�K�Q�L�F�D�O���G�H�Y�H�O�R�S�P�H�Q�W���´��

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 C2 structure started 

�Z�L�W�K�L�Q���W�K�H���*�+�4�����+�H���I�X�U�W�K�H�U���F�R�P�P�H�Q�W�H�G���W�K�D�W���W�K�H�U�H���Z�D�V���L�V���Q�R���G�R�X�E�W���W�K�D�W���W�K�H���³�O�H�D�G�H�U�V�K�L�S���R�I��

�F�R�P�P�D�Q�G���D�Q�G���F�R�Q�W�U�R�O���K�D�V���W�R���E�H���S�R�O�L�W�L�F�D�O���´ (A14, 2014) 

 

Pakistan has a dedicated chain of command in the form of National Command 

Authority (NCA). The NC�$�� �Z�D�V�� �H�V�W�D�E�O�L�V�K�H�G�� �D�I�W�H�U�� �W�K�H�� �'�&�&�¶�V�� �D�S�S�U�R�Y�D�O�� �R�Q�� ������ �)�H�E�U�X�D�U�\��

���������� �W�K�U�R�X�J�K�� �D�Q�� �H�[�H�F�X�W�L�Y�H�� �R�U�G�H�U���� �7�K�H�� �R�U�J�D�Q�L�]�D�W�L�R�Q�� �³�Z�L�O�O�� �E�H�� �U�H�V�S�R�Q�V�L�E�O�H�� �I�R�U�� �S�R�O�L�F�\��

formulation, and will exercise employment and development control over all strategic 

nuclear forces and strategic or�J�D�Q�L�]�D�W�L�R�Q�V���´ (Dawn, 2000) The structure of the NCA, as 

approved by the DCC, consisted of two committees �± Employment Control Committee 

(ECC) and Development Control Committee (DCC), and the Secretariat �± Strategic Plans 

Division (SPD). Chairperson of the NCA was the Head of State �± the 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 Government (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/scientific 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 service chiefs, representatives of the strategic organizations 

including scientific community, and the DG SPD. The DCC would be responsible to 

�F�R�Q�W�U�R�O�� �W�K�H�� �G�H�Y�H�O�R�S�P�H�Q�W�� �R�I�� �F�R�X�Q�W�U�\�¶�V�� �V�W�U�D�W�H�J�L�F�� �D�V�V�H�W�V���� �7�K�H�� �6�3�'�� ���6�H�F�U�H�W�D�U�L�D�W���� �Z�R�X�O�G�� �E�H��

headed by a senior officer from Pakistan Army and would be in Joint Services HQ under 

�W�K�H�� �&�-�&�6�&���� �%�H�L�Q�J�� �V�H�F�U�H�W�D�U�L�D�W�� �R�I�� �W�K�H�� �1�&�$���� �W�K�H�� �6�3�'�� �³�Z�L�O�O�� �S�H�U�I�R�U�P�� �W�K�H�� �I�X�Q�F�W�L�R�Q�V�� �R�I��

planning and coordination in particular for establishing a reliable command, control, 

communication, computers and intellig�H�Q�F�H�����&���,�����Q�H�W�Z�R�U�N���I�R�U���W�K�H���1�&�$���´ (Dawn, 2000) 

 

Since its formal establishment in 2000, the NCA has evolved over time. Its 

secretariat �± the SPD, has significantly developed in size. Due to the diversification in 

delivery means, two new Strategic Force Commands (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 centralized control over its nuclear forces. However the 

doctrine of massive retaliation and first-use requires Pakistan to adopt a risky nuclear 

force posture to overcome its strategic vulnerabilities against India and to institute a 

delegative control system. (Cheema, 2000: p. 174) Moreover, 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, pre-delegation is likely 
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option. In 2000, Pakistani leading analyst, Zafar Iqbal Cheema (2000: p. 174) argued that 

�³�H�Y�H�Q���F�R�U�S�V���F�R�P�P�D�Q�G�H�U�V���Z�R�X�O�G���E�H���L�Q�Y�R�O�Y�H�G���L�Q���W�K�H���G�H�F�L�V�L�R�Q���W�R���X�V�H���Q�X�F�O�H�D�U���Z�H�D�S�R�Q�V���´�� �,�Q��

2001, analysts concluded that Pakistan would likely adopt delegative nuclear C2 along 

with devolution and pre-delegation to the field commanders of nuclear launch authority. 

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

�R�Y�H�U���W�K�H���Q�X�F�O�H�D�U���Z�H�D�S�R�Q�V�����P�D�N�L�Q�J���D���G�H�O�H�J�D�W�L�Y�H���&�����V�\�V�W�H�P���I�R�U���3�D�N�L�V�W�D�Q�¶�V���Q�X�F�O�H�D�U���I�R�U�F�H���L�V��

a risky assumption. 

 

Securing An Authorized Nuclear Launch 

 

Permissive Action Links (PALs) and safety measures such as a one-point safety 

mechanism are the measures that can ensure an authorized nuclear launch. According to a 

2001 report, Pakistan was not believed to have installed PALs in its nuclear weapons or 

�F�R�Q�V�L�G�H�U�H�G�� �W�R�� �E�H�� �µ�R�Q�H-�S�R�L�Q�W�� �V�D�I�H�¶�� (Albright, 2001) In 2001, former DG SPD in an 

�L�Q�W�H�U�Y�L�H�Z���H�[�S�O�L�F�L�W�O�\���V�D�L�G���W�K�D�W���W�K�H�U�H���Z�D�V�����D�W���W�K�D�W���W�L�P�H�����³�Q�R���V�X�F�K���W�K�L�Q�J�V���D�V���3�$�/�V�����3�H�U�P�L�V�V�L�Y�H��

Action Links) to prevent unauthori�]�H�G�� �X�V�H�� �R�I�� �Q�X�F�O�H�D�U�� �Z�H�D�S�R�Q�V���´ (Cotta-Ramusino & 

Martellini. 2002) Without PALs, according to former DG SPD, Pakistani nuclear 

weapons could be assembled very quickly. ((Cotta-Ramusino & Martellini. 2002) In the 

absence of PALs, Kidwai indicated towards the existence 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 three-men rule was 

implemented across the nuclear command and control for any procedure involving 

nuclear weapons. (Clary, 2010: p. 15)  

 

In an interview with the author, a renowned Pakistani physicist, Pervez Hoodbhoy 

revealed that in 2000 a high level meeting was held with Abdul Sattar in which American 

officials and scholars were present. (A8, 2014)15 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 NPT. (A8, 2014) However, the Ministry of Foreign 

Affairs and the SPD have denied asking for assistance in this area. (A3, 2014; A4, 2014) 

                                                        
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 

�³there was the possibility that a group of Pakistani officials may visit the US to discuss 

�L�V�V�X�H�V���V�X�F�K���D�V���3�$�/�V���D�Q�G���F�R�Q�W�U�R�O���R�I���Q�X�F�O�H�D�U���G�H�Y�L�F�H�V���´ (Iqbal, 2003) 

 

�/�D�W�H�U���L�Q���������������3�D�N�L�V�W�D�Q�¶�V���O�H�D�G�L�Q�J���Q�X�F�O�H�D�U���V�F�L�H�Q�W�L�V�W���'�U���6�D�P�D�U���0�X�E�D�U�D�N�P�D�Q�G���L�Q���K�L�V��

television interview declared that Pakistan had installed PALs in its nuclear 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 installed codes on its 

nuclear weapons. (A4, 2014) 

 

During the discussion about the coded-technology 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 author that he recommended the authorities have 

one code for all nuclear weapons �± a master code. (A5, 2014) According to him, the 

advantage of having a master code is to avoid the threat of decapitation strike. Moreover, 

in the presence of inefficiency within the country in general the master-key/code should 

be implemented. (A5, 2014) The idea of having installed such a master code was not 

�H�Q�G�R�U�V�H�G�� �E�\�� �W�K�H�� �V�H�U�Y�L�Q�J�� �V�H�Q�L�R�U�� �R�I�I�L�F�L�D�O�� �L�Q�� �3�D�N�L�V�W�D�Q�¶�V�� �Q�X�F�O�H�D�U�� �H�V�W�D�E�O�L�V�K�P�H�Q�W�� (A4, 2014) 

The integrated chips �± computer chips 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 production-people do not keep these codes; the codes are with the 

NCA and they might be split into parts. (A5, 2014) 

 

Growth Stage (2005-2011) 

 

Influence of Geo-strategic Environment 

 

The geo-strategic 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 and Pro-Active Operations.  

 

At the start of this period both India and Pakistan engaged in a security dialogue 

process. Resulting in a series of joint statements issued during 2004 and 2005 �± 6 January 

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 and resolving not to let terrorism be an impediment to the peace process. (See the 

text of Joint Statement, 2006) Moreover, an agreement was signed on the pre-notification 

of ballistic missile flight tests in 2005 (extended in 2012) and a Memorandum of 

Understanding (MoU) was concluded to establish communication link between the 

Pakistan Maritime Security Agency and the Indian Coast Guards. (Padder, 2012) Later in 

2007 both sides signed the Agreement on Reducing the Risk from Accidents Relating to 

Nuclear Weapons 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 Lashkar-e-Taiba trained young terrorist carried out 

eleven coordinated bombing attacks in Mumbai for three days, killing about 170 

individuals including Indian, American, British and Israeli citizens. (Sengupta, 2008) The 

terrorist organization LeT was banned by former President Musharraf in 2002. However, 

the terrorists attacks in the region indicated towards the fluid yet daunting dimension of 

non-state actors capable of troubling nuclear state actors into a crisis that could escalate 

to the brink of nuclear exchange. Resultantly, Indian aircrafts reportedly flew over 

Indian-Pakistan international border on 14 December 2008, signaling the capability of 

launching surgical strikes against targets inside Pakistan. (The Times of India, 2010) 

 

Another important geo-strategic factor 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 

precision-strike capabilities and command and control capabilities from Russia and Israel 
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are of great concern for Pakistan. (For detail analysis see Ladwig III, 2015: pp. 729-772) 

These modern sophisticated acquisitions by India, warned by the representative of 

�3�D�N�L�V�W�D�Q�¶�V�� �)�R�U�H�L�J�Q�� �2�I�I�L�F�H �L�Q�� ������������ �³�Z�L�O�O�� �G�L�V�W�X�U�E�� �W�K�H�� �F�R�Q�Y�H�Q�W�L�R�Q�D�O�� �E�D�O�D�Q�F�H�� �E�H�W�Z�H�H�Q�� �R�X�U��

�W�Z�R�� �F�R�X�Q�W�U�L�H�V�� �D�Q�G�� �K�H�Q�F�H���� �O�R�Z�H�U�� �W�K�H�� �Q�X�F�O�H�D�U�� �W�K�U�H�V�K�R�O�G���´ (Quoted in Syed, 2009) 

Significant developments occurred during this time period that made the link between the 

conventional balance and the nuclear threshold in the region that is both understood as 

stabilizing and de-stabilizing. Linking conventional military balance to nuclear threshold 

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

buildup. On the other hand, it is destabilizing because modernization and expansion of 

�,�Q�G�L�D�¶�V���F�R�Q�Y�H�Q�W�L�R�Q�D�O���Z�H�D�S�R�Q�U�\���W�H�Q�G���W�R���O�R�Z�H�U���Q�X�F�O�H�D�U���W�K�U�H�V�K�R�O�G���L�Q���W�K�H���U�H�J�L�R�Q�� 

 

Considering the disadvantage of mobilizing the strike corps that are based in 

central India, in short time, Indian Army started contemplating by mid-2000s 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 Groups (IBGs) to quickly seize and hold territory in Pakistan. 

(Ladwig III, 2007-08: pp. 158-190) 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; moreover, the procurement pattern and military acquisitions appear to 

supplement this strategy. (Altaf & Malik, 2016) These developments have aggravated the 

threat for Pakistan. Islamabad responded to Indian pro-active strategy by test-firing its 

short-range, also reported as battlefield weapon, ballistic missile, named Nasr, on 19 

�$�S�U�L�O���������������,�W���L�V���D���T�X�L�F�N���U�H�V�S�R�Q�V�H���V�\�V�W�H�P���E�D�V�H�G���R�Q���L�W�V���³�V�K�R�R�W���D�Q�G���V�F�R�R�W�´���F�D�S�D�E�L�O�L�W�L�H�V���D�Q�G��

is capable of damaging mechanized forces including armoured brigades and divisions. 

(Kazi, 2011) �:�L�W�K�� �W�K�H�� �G�H�Y�H�O�R�S�P�H�Q�W�� �R�I�� �1�D�V�U���� �3�D�N�L�V�W�D�Q�� �H�V�W�D�E�O�L�V�K�H�G�� �³�I�X�O�O-spectrum 

�G�H�W�H�U�U�H�Q�F�H�´�� �L�Q�Y�R�O�Y�L�Q�J�� �W�K�H�� �X�V�H�� �R�I�� �1�D�V�U���� �+�R�Z�H�Y�H�U���� �D�U�J�X�D�E�O�\�� �W�K�L�V�� �K�D�V�� �O�R�Z�H�U�H�G�� �W�K�H�� �Q�X�F�O�H�D�U��

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 instability 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 air force base at 

Kamra, situated in north-west of Islamabad, in December 2007 and August 2012 

highlighted concerns over the possible storage of nuclear weapon components. (Walsh, 

2012) Later, international experts and American officials expressed their dissatisfaction 

at the remote possibility of nuclear weapons under threat during these attacks. (Davenport 

& Taylor, 2012) Kamra base includes production facilities of avionics equipment and the 

overhaul and assembly of aircraft; at the time of August attack few aircrafts equipped 

with airborne warning and control systems were stationed at the base. (Salik & Luongo, 

2013)  

 

Defence budget was always presented in an overall sum/total of spending 

therefore military expenditure had been criticised for its non-accountability. The 

�W�U�D�Q�V�S�D�U�H�Q�F�\�� �L�Q�� �3�D�N�L�V�W�D�Q�¶�V�� �P�L�O�L�W�D�U�\�� �V�S�H�Q�G�L�Q�J�� �K�D�V�� �U�H�P�D�L�Q�H�G�� �O�L�P�L�W�H�G���� �6�L�Q�F�H�� ���������� �I�R�U�� �W�K�H��

first time defence budget in 2008 proposed a detail breakdown of spending instead of 

providing an overall sum; whereas, the military always argued and considered that 

publicly discussing the military budget is against the national interest. (CIDOB, 2012: p. 

1) The breakdown included spending for each military branch and was divided into 

economic sub-categories. (CIDOB, 2012: p. 1) Moreover, it included allocations for pay 

and allowances, operational expenses, physical assets, civil work and defence 

arrangements. In defence budget 2008-09 the allocation of funds for army and air force 

increased by 4.31 per cent and 5.93 per cent respectively however highest increase was 

made in allocations for navy that was 14.16. (The Daily Times, 2008) 
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Nuclear Force Development 

 

Since 2005, missile delivery systems have significantly diversified with the 

development of intermediate- and short-range ballistic missiles �± Shaheen 2 and Nasr, 

�D�Q�G�� �F�U�X�L�V�H�� �P�L�V�V�L�O�H�V�� ���%�D�E�D�U�� �D�Q�G�� �5�D�¶�D�G������ �$�Q�R�W�K�H�U�� �V�L�J�Q�L�I�L�F�D�Q�W�� �G�H�Y�H�O�R�S�P�H�Q�W�� �Z�D�V�� �W�K�H��

�L�Q�D�X�J�X�U�D�W�L�R�Q���R�I���1�6�)�&���W�K�D�W���V�K�R�Z�V���H�I�I�R�U�W�V���D�U�H���X�Q�G�H�U�Z�D�\���W�R���I�X�U�W�K�H�U���G�L�Y�H�U�V�L�I�\���W�K�H���F�R�X�Q�W�U�\�¶�V��

nuclear force by developing sea-based deterrent patrol. 

 

Ballistic missiles developed during growth stage provided Pakistan with enhanced 

precision and maneuverability. For instance, Shaheen 2 (Hatf-6) has four motors in its 

�5�9���W�K�D�W���H�Q�K�D�Q�F�H���W�K�H���P�L�V�V�L�O�H�¶�V���D�F�F�X�U�D�F�\�� �D�Q�G���P�D�Q�H�X�Y�H�U�D�E�L�O�L�W�\���D�I�W�H�U���U�H-entry. ���,�+�6���-�D�Q�H�¶�V����

2015: p. 76) Reportedly, multiple independently targetable re-entry 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 Bay of Bengal and MIRV capability therefore aiming to target Indian 

second-strike capability. (Biswas, 2015) Shaheen 2 has been projected as capable of 

�³�V�X�U�J�L�F�D�O�� �S�U�H�F�L�V�L�R�Q�´���� �Z�K�L�F�K�� �L�Q�G�L�F�D�W�H�V�� �W�K�D�W�� �³�L�W�� �L�Q�F�R�U�S�R�U�D�W�H�V�� �D�� �Z�D�U�K�H�D�G�� �S�R�V�W-separation 

correction system and/or satellite navigation update system, which may indicate a CEP of 

�P�X�F�K���O�H�V�V���W�K�D�Q���������P���´ (Fisher, 2004) 

 

Another ballistic missile developed during this stage was short-range Nasr (Hatf-

9). The missile was tested for tube or salvo launch that indicates �3�D�N�L�V�W�D�Q�¶�V�� �H�I�I�R�U�W�V�� �W�R��

�L�P�S�U�R�Y�H���L�W�V���F�R�X�Q�W�H�U�I�R�U�F�H���F�D�S�D�E�L�O�L�W�L�H�V���W�R���H�Q�J�D�J�H���,�Q�G�L�D�¶�V���D�U�P�R�X�U�H�G���E�U�L�J�D�G�H�V���K�H�Q�F�H���S�U�R�Y�L�G�H�V��

�D�� �F�R�X�Q�W�H�U�P�H�D�V�X�U�H�� �W�R�� �,�Q�G�L�D�¶�V�� �&�R�O�G�� �6�W�D�U�W���3�U�R-Active operations. This highlights that Nasr 

�P�L�V�V�L�O�H�V�� �F�R�X�O�G�� �E�H�� �H�T�X�L�S�S�H�G���Z�L�W�K�� �³�O�R�Z-yield, boosted fission, plutonium warheads in the 

�S�R�V�V�L�E�O�H�� �U�D�Q�J�H�� �R�I�� �������� �W�R�� ���� �N�L�O�R�W�R�Q�V�� �L�Q�� �F�D�V�H�� �R�I�� �D�� �E�U�H�D�N�G�R�Z�Q�� �R�I�� �F�R�Q�Y�H�Q�W�L�R�Q�D�O�� �G�H�I�H�Q�F�H�V���´ 

(Ansari, 2013) This capability requires Nasr to be forward deployed that increases 

�P�L�V�V�L�O�H�¶�V�� �Y�X�O�Q�H�U�D�E�L�O�L�W�\�� �K�R�Z�H�Y�H�U�� �L�W�V�� �V�K�R�R�W-and-scoot capability could enhance its 

maneuverability and survivability. However forward deployment implies pre-delegation 

of launch authority. 
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�'�H�S�O�R�\�P�H�Q�W���R�I���������N�P���1�D�V�U���F�O�R�V�H���W�R���L�Q�W�H�U�Q�D�W�L�R�Q�D�O���E�R�U�G�H�U���G�X�U�L�Q�J���F�U�L�V�L�V���W�L�P�H���³�Z�R�X�O�G��

require the fissile core to be mated with the trigger package, and the assembled nuclear 

�Z�D�U�K�H�D�G���W�R���E�H���P�R�X�Q�W�H�G�� �R�Q�W�R���W�K�H���P�L�V�V�L�O�H�´���Z�R�X�O�G�� �P�D�N�H���W�K�H���Z�H�D�S�R�Q���V�\�V�W�H�P���Y�X�O�Q�H�U�D�E�O�H���W�R��

Indian pre-emption if detected. (Ahmed, 2014: p. 67) This is a destabilizing factor. 

However, �I�L�H�O�G�L�Q�J�� �D�S�S�U�R�S�U�L�D�W�H�� �3�D�N�L�V�W�D�Q�¶�V�� �Q�Xclear responses in the battlefield against 

counter-force targets by employing TNWs might not invoke Indian decision makers to 

escalate to counter-value targeting against Pakistani cities as this would be a 

disproportionate response. In this case, early use of TNWs by Pakistan may prevent a 

menace during the crisis. By avoiding a disproportionate response India would enhance 

the chances of establishing intra-war deterrence through escalation control and keeping 

the war termination mechanism intact. (Ahmed, 2009: pp. 705-707) 

 

With the development of Nasr (TNWs), it becomes likely that Pakistan would rely 

on counter-force targeting that would in turn require highly reliable nuclear weapons with 

appropriate yield to penetrate through Indian protected military targets. One can doubt 

the credibility of Pakistan developing miniaturized nuclear warhead without hot tests. On 

the other hand, for counter-force strategy the weapon 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 counter-force and counter-

value targeting. 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 relying upon the untested, and may be less credible, nuclear warheads. 

 

Among cruise missiles, Babur (Hatf-7) 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 diesel-powered submarines that 

aims to provide survivable second-strike capability. Furthermore, another cruise missile 

�5�D�¶�D�G�����+�D�W�I-8), is also 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 test in 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 round-the-clock situation awareness in a network 

centric environment. (The Express Tribune, 2012) During 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 short-range ballistic 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 associated with the NCA had made 

�V�W�D�W�H�P�H�Q�W�V�� �U�H�I�O�H�F�W�L�Q�J�� �3�D�N�L�V�W�D�Q�¶�V�� �Q�X�F�O�H�D�U�� �&���� �K�D�V�� �L�Q�F�R�U�S�R�U�D�W�H�G�� �H�V�W�D�E�O�L�V�K�H�G�� �S�U�D�F�W�L�F�H�V�� �D�Q�G��

technologies. Regarding the PALs, in November 2006, the then DG SPD Khalid Kidwai 

(2006), during his lecture at the US Naval Postgraduate School, asserted that Pakistan 

�K�D�G�� �G�H�Y�H�O�R�S�H�G�� �³some functional equivalent to the two-man rule and permissive action 

links (PALs) that the United States and some other nuclear-weapons states rely on to 

protect against loss of control, inadvertent weapons use, �D�F�F�L�G�H�Q�W�V���� �D�Q�G�� �R�W�K�H�U�� �P�L�V�K�D�S�V���´ 

(NPS, 2006) For authentication of codes for nuclear launch, Pakistan follows a two-men 

rule; whereas, there is a possibility that in some areas a three-men rule is applied. 

(Luongo & Salik, 2007) �$�F�F�R�U�G�L�Q�J�� �W�R�� �I�R�U�P�H�U�� �$�&�'�$�� �G�L�U�H�F�W�R�U�� �)�H�U�R�]�� �³�W�K�H�� �F�R�G�H�� �W�R�� �D�U�P�� �D��

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 three-man rule is adopted for 

�H�P�S�O�R�\�P�H�Q�W�� �D�X�W�K�R�U�L�]�D�W�L�R�Q���´ (Khan, 2012: p. 331) The three men could be a 

representative of the SPD, technical representative of the strategic organizations and the 

missile group commander; (Khan, 2012: p. 331) however, such operational details are 

never made public by Pakistan. 

 

According to a newspaper article published in 2008, the serving SPD officials 

�Z�U�R�W�H�� �W�K�D�W�� �L�Q�� �R�U�G�H�U�� �³�7�R�� �S�U�H�F�O�X�G�H�� �D�Q�\�� �S�R�V�V�L�E�L�O�L�W�\�� �R�I�� �L�Q�D�G�Y�H�U�W�H�Q�W�� �R�U�� �X�Q�D�X�W�K�R�U�L�]�H�G�� �X�V�H�� �R�I��

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 ever take place, yet the weapon can be operationally ready on short 

�Q�R�W�L�F�H���´ (Banuri & Sultan, 2008) The challenge is that the three or two men involved 

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

and should respo�Q�G�� �D�F�F�R�U�G�L�Q�J�O�\���� �1�H�Y�H�U�W�K�H�O�H�V�V���� �W�K�H�� �1�&�$�� �³�H�Q�V�X�U�H�V�� �W�K�D�W�� �Z�H�D�S�R�Q�V�� �F�D�Q�� �E�H��

operationally ready on short notice, yet unauthorised arming and/or use never takes 

�S�O�D�F�H���´ (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 operations. (Banuri & 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 materials. (Ali, 2007) 

 

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. 127) However the nuclear arsenal of Pakistan is not on hair-triggered 

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 small geographical 

expanse that requires extreme technical expertise and sophistication. (Ahmed, 2016) It is 

�E�H�O�L�H�Y�H�G�� �W�K�D�W�� �D�U�P�L�Q�J�� �P�H�F�K�D�Q�L�V�P�� �R�I�� �3�D�N�L�V�W�D�Q�¶�V�� �Q�X�F�O�H�D�U�� �I�R�U�F�H�� �L�V�� �L�Q�F�R�U�S�R�U�D�W�H�G�� �Z�L�W�K��

Environmental Sensing Devices (ESDs) that are used to monitor the environment whilst 

weapon gains acceleration in flight or free-fall whether to trigger arming mechanism or 

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

�W�K�H���Q�X�F�O�H�D�U���G�H�Y�L�F�H���³�Z�R�X�O�G���D�F�W�L�Y�D�W�H���R�Q�O�\���L�Q���W�K�H���H�Q�H�P�\���W�H�U�U�L�W�R�U�\���Z�K�H�Q���W�K�H���S�L�O�Rt has entered 

the code and once he has safely left Pakistani territory. If for any reason there is an 
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�D�F�F�L�G�H�Q�W�D�O���G�U�R�S���R�Q���3�D�N�L�V�W�D�Q�L���W�H�U�U�L�W�R�U�\�����W�K�H���G�H�Y�L�F�H���Z�R�X�O�G���G�U�R�S���O�L�N�H���G�H�D�G���Z�H�L�J�K�W���´ (quoted 

in Khan, 2012: p.186) However even if the chain reaction is not stimulated 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 

 

Legalisa�W�L�R�Q�� �R�I�� �1�D�W�L�R�Q�D�O�� �&�R�P�P�D�Q�G�� �$�X�W�K�R�U�L�W�\���� �,�Q�� ������������ �W�K�H�� �1�&�$�¶�V�� �U�R�O�H�V����

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 to �F�R�X�Q�W�U�\�¶�V���Q�X�F�O�H�D�U���P�D�W�W�H�U�V�����+�R�Z�H�Y�H�U���W�K�H���R�S�S�R�V�L�W�L�R�Q��

leaders opposed this action, arguing that the DCC under the chairmanship of Prime 

�0�L�Q�L�V�W�H�U���� �V�K�R�X�O�G�� �R�Y�H�U�V�H�H�� �W�K�H�� �F�R�X�Q�W�U�\�¶�V�� �Q�X�F�O�H�D�U�� �F�R�P�P�D�Q�G�� �D�Q�G�� �F�R�Q�W�U�R�O�� (Auner, 2010) 

Since prime minister is answerable to parliament 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 parliament passed 

the eighteenth constitutional amendment that removed the powers of presidential office to 

unilaterally exercise its authority to dissolve the parliament. (Auner, 2010) In this spirit, 

the then President Asif Ali Zardari gave up his chairmanship of the 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 had no-first-use 

nuclear policy; this might had strained relationship between president and the armed 

force. (Fair, 2011: pp. 583-584) However, in his statement to give up his NCA 

�F�K�D�L�U�P�D�Q�V�K�L�S�����3�U�H�V�L�G�H�Q�W���=�D�U�G�D�U�L���F�O�H�D�U�O�\���V�W�D�W�H�G���W�K�D�W���K�H���³�Z�D�V���Q�H�L�W�K�H�U���D�V�N�H�G���Q�R�U���U�H�T�X�L�U�H�G���W�R��

�G�R�� �V�R���´ (Text of President Zardari's Address, 2010) �$�E�R�X�W�� �I�R�U�P�H�U�� �3�U�H�V�L�G�H�Q�W�� �=�D�U�G�D�U�L�¶�V��

statement of 2008, former DG SPD General Kidwai commented that it was a political 

statement and it was a right of every president. (A14, 2014) After the enactment of 

eighteenth amendment, parliament passed the NCA Act in March 2010 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, politicians had 

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 on merit-based 

criteria. (Abbasi, 2008) Director General (Security) of the SPD, Maj General Ahmed 

�%�L�O�D�O���Z�U�R�W�H���L�Q���D���O�H�W�W�H�U���W�R���D�O�O���F�R�Q�F�H�U�Q�H�G���W�K�D�W���W�K�H���S�R�O�L�W�L�F�D�O���D�S�S�R�L�Q�W�P�H�Q�W�V���³�Z�L�O�O���D�O�V�R���S�R�O�L�W�L�F�L�]�H��

�W�K�H���V�W�U�D�W�H�J�L�F���R�U�J�D�Q�L�]�D�W�L�R�Q�V���Z�K�L�F�K���L�V���Q�R�W���G�H�V�L�U�D�E�O�H���´ (Abbasi, 2008) This was a major step 

not to compromise the professionalism of the institution.  

 

The new structure, as explained by former DG SPD and according to the NCA 

Act, consists of nine decision-makers �± the prime minister (chairperson), four federal 

ministers, the CJSCS and three service chiefs. In notional terms, the custodian of strategic 

weapons is the NCA chairman; no weapon can be mated or launched with his consent �± 

�³�1�R�W�K�L�Q�J�� �J�R�H�V�� �Z�L�W�K�R�X�W�� �K�L�V�� �D�S�S�U�R�Y�D�O�´�� (A14, 2014) This shows centralization of launch 

�D�X�W�K�R�U�L�W�\�����:�L�W�K�L�Q���W�K�H���1�&�$�����D�F�F�R�U�G�L�Q�J���W�R���I�R�U�P�H�U���'�*���6�3�'�����³�H�Y�H�U�\�E�R�G�\���X�V�H�G���W�R���S�D�U�W�L�F�L�S�D�W�H��

in the discu�V�V�L�R�Q�´���D�Q�G���D���F�R�P�S�O�H�W�H���R�S�H�Q���G�H�E�D�W�H���R�F�F�X�U�U�H�G�� (A14, 2014) However, the final 

decision remains with the chairman (prime minister) and that decision was always/will be 

�D�V�V�L�V�W�H�G�� �E�\�� �W�K�H�� �R�S�L�Q�L�R�Q�� �R�I�� ���������� �0�R�U�H�R�Y�H�U���� �G�X�U�L�Q�J�� �I�O�L�J�K�W�� �W�H�V�W�� �R�I�� �5�D�¶�D�G�� �F�U�X�L�V�H�� �P�L�V�V�L�O�H�� �L�Q��

May ������������ �H�P�S�O�R�\�P�H�Q�W�� �R�I�� �W�K�H�� �1�&�$�¶�V�� �I�X�O�O�\�� �D�X�W�R�P�D�W�H�G�� �6�W�U�D�W�H�J�L�F�� �&�R�P�P�D�Q�G�� �D�Q�G�� �&�R�Q�W�U�R�O��

Support System (SCCSS) was tested. The system is designed to provide the decision-

makers at National Command Centres with round-the-clock situation awareness in a 

network centric environment. (The Express Tribune, 2012) This system is an important 

development as it keeps decision-makers connected so that they can take decision and the 

decision would be communicated to the concerned. (A4, 2014)  

 

The launch codes are with the NCA and it might be split into parts. However, the 

�&�K�D�L�U�P�D�Q�� �Z�L�O�O�� �V�D�\�� �µ�M�X�V�W�� �J�R�� �D�K�H�D�G���� �D�Q�G�� �W�K�H�Q�� �P�L�O�L�W�D�U�\�� �Z�L�O�O�� �G�H�F�L�G�H�� �D�E�R�X�W�� �W�K�H�� �F�R�G�H�V���� �7�K�H��

codes are burnt in the hardware of missile that is done by the NCA. (A5, 2014) For 

further security, the production people do not keep those codes. (A5, 2014)   
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The NCA is bifurcated in two committees �± the 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 policy-making committee and is responsible for the policy formulation 

and decision-making in war situation. 

 

Development Control Committee (DCC): In order to implement the policies 

enunciated by the ECC, there is a subordinate committee �± the DCC, that is 

headed by deputy chairman �± the CJSCS. Members of the DCC include service 

chiefs and scientists 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 financial �D�V�S�H�F�W���R�I���W�K�H���1�&�$�����³�I�R�U���H�Q�K�D�Q�F�H�G���H�I�I�L�F�L�H�Q�F�\����

freedom of action, liberty of action a lot of financial and administrative powers 

�D�U�H�� �D�O�O�R�F�D�W�H�G�� �W�R�� �W�K�H�� �&�-�6�&�6�� �Z�L�W�K�L�Q�� �W�K�H�� �µ�;�¶�� �D�P�R�X�Q�W�� �D�O�O�R�F�D�W�H�G���´ (A14, 2014) The 

CJSCS is responsible for the implementation of the P�0�¶�V�� �G�H�F�L�V�L�R�Q�� �W�K�U�R�X�J�K��

�Y�D�U�L�R�X�V���D�J�H�Q�F�L�H�V���D�Q�G���N�H�H�S�V���U�H�S�R�U�W�L�Q�J���E�D�F�N���W�R���W�K�H�� �1�&�$���� �(�Y�H�Q���Z�L�W�K�L�Q���µ�;�¶���D�P�R�X�Q�W��

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 

make the CJSCS all more important as through him information flows across the 

NCA.  

 

Secretariat �± Strategic Plans Division (SPD): Secretariat of the NCA remained the 

same �± the SPD, whose Director General is a three-star Lt. General from Pakistan 

Army. The SPD is the fulcrum whose development is key to the unhindered 

growth of the C2 post-1998. Nuclear cores are controlled by the SPD. (A14, 

2014) According to serving SPD official (A4, 2014), the DG SPD wears a dual 
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hat as he acts as director-general of the SPD as well as secretary of the NCA. He 

is responsible for the operations and plans, budgeting, and all aspects of security. 

(A4, 2014)  

 

Three Strategic Force Commands (SFCs): They are the end-users in the field and 

are subservient to the NCA through the SPD. For operational purposes �± use, 

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

Logistic and administrative support of the SFCs is with their individual services. 

The Army SFC is headed by a three-star General and the other two SFCs �± Air 

Force and Naval, are headed by equivalent two-star Generals. The Naval SFC was 

�L�Q�D�X�J�X�U�D�W�H�G���R�Q���������0�D�\�������������D�Q�G���Z�D�V���G�H�F�O�D�U�H�G���D�V���W�K�H���F�X�V�W�R�G�L�D�Q���R�I���W�K�H���Q�D�W�L�R�Q�¶�V����nd 

strike 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 every SFC operates such 

as Army SFC operates ballistic and cruise missiles, Air SFC maintains aircrafts capable 

of delivering nuclear payload, and Naval SFC operates sea-based delivery systems that 

likely to be surface missiles and diesel/AIP powered submarines. The SFCs have the 

custody of weapons. (A5, 2014) Nonetheless, operational control of dual-use delivery 

systems retained with three SFCs whose technical, training and administrative control is 

maintained by their respective services complicates the problem. Launch of 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. 

 

�)�X�U�W�K�H�U�P�R�U�H���� �R�S�H�U�D�W�L�R�Q�D�O�L�]�D�W�L�R�Q�� �R�I�� �3�D�N�L�V�W�D�Q�¶�V�� �Q�D�Y�D�O�� �V�W�U�D�W�H�J�L�F�� �I�R�U�F�H would bring 

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 SOPs such as two-men 

or three-men 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 scientist (A5, 2014), the communication with submarines 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.  

 

Dominance of Pakistan Military  

 

According to a retired air force official Ghulam, (2014: p. 103) �³�7�K�H�� �1�&�$�� �Z�D�V��

�K�D�U�G�O�\�� �D�� �S�U�R�G�X�F�W�� �R�I�� �S�D�U�W�L�F�L�S�D�W�L�Y�H�� �D�Q�G�� �F�R�O�O�H�F�W�L�Y�H�� �Z�L�V�G�R�P�� �I�U�R�P�� �3�D�N�L�V�W�D�Q�¶�V�� �V�W�U�D�W�H�J�L�F��

�F�R�P�P�X�Q�L�W�\�����S�R�O�L�W�L�F�D�O���O�H�D�G�H�U�V�K�L�S�����D�Q�G���G�L�S�O�R�P�D�W�L�F���F�R�U�S�V�«�����R�W�K�H�U���P�L�O�L�W�D�U�\���V�Hrvices were not 

�F�R�Q�V�X�O�W�H�G���L�Q�� �W�K�H�� �E�D�V�L�F�� �S�O�D�Q�Q�L�Q�J�� �R�I�� �1�&�$���´�� �7�K�H�� �G�R�P�L�Q�D�Q�W���U�R�O�H�� �D�Q�G���R�U�� �F�R�Q�W�U�R�O�� �R�I�� �3�D�N�L�V�W�D�Q��

Army within the nuclear C2 indicates a dis-balance in the civil-military representation 

within the NCA and also within the Pakistan military representation in the system. This 

contradicts with what Kidwai (A14, 2014) said in his interview with the author that the 

effort was made to recognize the three stakeholders �± the important pillars. However, 

according to former director of the Arms Control and Disarmament Affairs Dte (ACDA), 

�)�H�U�R�]���� �W�K�H�U�H�� �F�R�X�O�G�� �E�H�� �V�R�P�H�� �W�U�X�W�K�� �L�Q�� �J�H�Q�H�U�D�O�� �L�P�S�U�H�V�V�L�R�Q�� �D�E�R�X�W�� �W�K�H�� �$�U�P�\�¶�V�� �G�R�P�L�Q�D�W�L�R�Q��

�E�H�F�D�X�V�H���W�K�H���³�3�D�N�L�V�W�D�Q���P�L�O�L�W�D�U�\���V�\�V�W�H�P���L�V���$�U�P�\���G�R�P�L�Q�D�W�H�G���D�Q�G���W�K�H���R�W�K�H�U���W�Z�R���V�H�U�Y�L�F�H�V���K�D�Y�H��

�O�H�V�V���F�O�R�X�W���´���+�H���I�X�U�W�K�H�U���F�R�P�P�H�Q�W�H�G�����³�6�3�'���D�V���V�X�F�K���G�R�H�V���Q�R�W���K�D�Ye civilian component in the 

�V�H�F�U�H�W�D�U�L�D�W���� �7�K�H�U�H�I�R�U�H�� �L�Q�� �P�\�� �R�S�L�Q�L�R�Q���� �L�W�V�� �U�R�O�H�� �D�V�� �³�6�H�F�U�H�W�D�U�L�D�W�´�� �W�R�� �1�&�$�� �D�Q�G�� �I�R�U�� �L�W�V�� �U�R�O�H�� �W�R��

�G�H�D�O���Z�L�W�K���³�D�O�O���W�K�L�Q�J�V���Q�X�F�O�H�D�U�´���D�V���L�W���V�W�D�Q�G�V���W�R�G�D�\���O�D�F�N�V���G�L�U�H�F�W���V�W�D�I�I���L�Q�S�X�W���I�U�R�P���F�L�Y�L�O�L�D�Q�V�����7�K�H��

scientific organizations give input as asked by DG SPD. So in my opinion the role of 

SPD for strategic planning, operations, Security and C3I etc is what the military in all 

�Q�X�F�O�H�D�U�� �S�R�Z�H�U�V�� �G�R���� �E�X�W�� �6�3�'�� �G�R�� �Q�R�W�� �K�D�Y�H�� �T�X�D�O�L�I�L�H�G�� �V�F�L�H�Q�W�L�I�L�F�� �S�H�R�S�O�H�� �L�Q�� �W�K�H�� �V�H�F�U�H�W�D�U�L�D�W���´ 

(A12, 2014)  

 

In order to evade criticism 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 the�U�H�� �K�D�V�� �E�H�H�Q�� �Q�R�� �G�U�D�V�W�L�F�� �F�K�D�Q�J�H�� �L�Q�� �3�D�N�L�V�W�D�Q�¶�V�� �Q�X�F�O�H�D�U�� �V�W�U�D�W�H�J�\�� �D�Q�G��

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 what level within the NCA, the civilians are involved in the formulation of 

war plans of which nuclear-use and targeting are parts; and how far political authorities 

within the NCA are aware of the intensity of skirmishes between Indian and Pakistani 

forces along the international border that could potentially lead to crisis invoking nuclear 

element. The strained civil-military relations in Pakistan are also the factor that restricts 

civilian command over the war planning. 

 

Besides civil-military strained relations, the dis-balance 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 NCA; at one time he was the acting CJSC as well. At 

�W�K�L�V���S�R�L�Q�W���W�K�H���³�6�3�'���K�D�G���L�Q���I�D�F�W���R�Q�O�\���R�Q�H���E�R�V�V���Z�H�D�U�L�Q�J���I�R�X�U���K�D�W�V�´�� (A12, 2014) After the 

1999 military coup all civilian institutions of Pakistan and other armed forces came under 

�W�K�H�� �$�U�P�\�¶�V�� �S�R�O�L�W�L�F�D�O�� �F�R�Q�W�U�R�O���� �Z�K�L�F�K�� �³�V�H�H�P�V�� �W�R�� �K�D�Y�H�� �O�H�G�� �W�R�� �D�� �V�R�P�H�Z�K�D�W�� �F�R�Q�V�W�U�D�L�Q�H�G��

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 nucl�H�D�U���&�����V�\�V�W�H�P���F�R�X�O�G���Q�R�W���H�Y�R�O�Y�H���´ (Nawaz, 2008: p. 581) 

 

The intense and exclusive concentration of power in one element of the Pakistan 

military institution �± the Pakistan Army, undoubtedly raises concerns about the efficient 

and balanced working of the nuclear C2. Rightly observed by Shuja Nawaz (2008: p. 

581) �W�K�H�� �³�F�R�P�P�D�Q�G�� �D�Q�G�� �F�R�Q�W�U�R�O�� �D�W�� �>�W�K�H�@�� �Q�D�W�L�R�Q�D�O�� �O�H�Y�H�O�� �L�V�� �X�Q�Z�R�U�N�D�E�O�H�� �D�Q�G�� �S�U�R�E�O�H�P�D�W�L�F��

�V�L�Q�F�H���W�K�H���D�U�P�\���G�R�P�L�Q�D�W�H�V���D�O�O���H�Y�H�Q�W�V���D�Q�G���S�U�R�F�H�H�G�V���O�D�U�J�H�O�\���R�Q���L�W�V���R�Z�Q���´���,�W���L�V���X�Q�G�H�U�V�W�D�Q�G�D�E�O�H��

that the continuation in leadership (of Musharraf) was required for the organizational 

development in initial years but dis-balance among three armed forces needs to be 

addressed because it tends to increase instability within nuclear C2. Further development 

and operationalization of second-strike capability can bridge this gap.  

 

Challenge of Dual-use Delivery Systems: The dual-�X�V�H�� �F�D�S�D�E�L�O�L�W�\�� �R�I�� �3�D�N�L�V�W�D�Q�¶�V��

weapon systems add a confusion about its nuclear C2 SOPs �± as to who will have the 
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launch authority in cases where a specific delivery vehicle is equipped with conventional 

warheads and where equipped with nuclear warhead. The launch of dual-use capable 

delivery systems increases the risk of false alarms because it would be difficult, during 

crisis time, to interpret the incoming missile carrying either conventional or nuclear 

payload, which would inadvertently call for bigger menace. There is an advantage of 

dual-use capability of the missile systems and the development of early warning systems 

as the possibility of using missiles conventionally will reduce the likelihood of 

maintaining launch-on-warning posture. (Barrett, 2016) 

 

The existence of dual-use delivery systems and the dual-purpose military 

installations such as air bases with the possibility of storing parts of or whole nuclear 

�Z�H�D�S�R�Q�V�� �S�U�H�V�H�Q�W�� �I�R�U�P�L�G�D�E�O�H�� �F�K�D�O�O�H�Q�J�H�� �I�R�U�� �3�D�N�L�V�W�D�Q�� �W�D�U�J�H�W�L�Q�J�� �V�W�U�D�W�H�J�\���� �3�D�N�L�V�W�D�Q�¶�V��

targeting policy is assumed to largely focused on counter-value or counter-city targets; 

(Khan, 2015: p. 99) however, along with this counter-force targets could be desired to 

confuse the enemy and achieve the maximum effect. (Khan, 2015: pp. 99-100) Within the 

realm of counter-force strategy, the tactical level would cover Indian 

mechanised/armoured brigades and infantry divisions, at the operational level the 

intended targets could involve Indian mechanised/armoured division, strike corps, and the 

targets for strategic-level force could include two or more strike corps. (Ahmed, 2016) 

However development of ballistic missiles with medium and intermediate ranges 

suggests that 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 

 

�7�K�H�� �D�E�R�Y�H�� �G�L�V�F�X�V�V�L�R�Q�� �R�Q�� �G�H�Y�H�O�R�S�P�H�Q�W�� �R�I�� �3�D�N�L�V�W�D�Q�¶�V�� �Q�X�F�O�H�D�U�� �&���� �U�H�I�O�H�F�W�V��

progressive learning amongst the three stakeholders in managing safe and secure nuclear 

operations, a factor for stability. However there exists 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 follows: Pakistan has 

developed formal National Command Authority (NCA), 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 politics of Pakistan. 

 

In the presence of uncertain and complex geo-strategic environment, the NCA has 

responded with the development of nuclear weapons (boosted fission and sub-kiloton 

devices) and delivery systems (aircrafts, ballistic and cruise missiles) of different ranges. 

Pakistan has also endeavoured to develop a sea-based deterrent, which contributes 

towards survivability, increasing stability. The major issue here is to maintain effective 

and secure communication with submarines. Moreover, the NCA developed short-range 

ballistic Nasr to establish fill spectrum deterrence and related to it is the issue of pre-

delegation. With military domination and development of short-range missile, one can 

�L�Q�I�H�U���W�K�D�W���W�K�H���3�D�N�L�V�W�D�Q�¶�V���Q�X�F�O�H�D�U���&�����L�V���O�H�D�Q�L�Q�J���P�R�U�H���W�R�Z�D�U�G�V���Q�Hgative control.  

 

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 helps to lend legitimacy 

�W�R���3�D�N�L�V�W�D�Q�¶�V���Q�X�F�O�H�D�U���&���� 
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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 Pakistan) across 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, leadership and control of nuclear operations can shape the 

development of nuclear command and control systems. 

 

Variable I: Geostrategic Environment 

 

Geo-strategic environment is the first variable in this thesis that influences 

stability of nuclear C2 during its development. In the context of this variable, hostility in 

�D�� �1�:�6�¶�� �L�P�P�H�G�L�D�W�H�� �Q�H�L�J�K�E�R�X�U�K�R�R�G���� �J�H�Q�H�U�D�O�� �L�Q�W�H�U�Q�D�W�L�R�Q�D�O�� �V�\�V�W�H�P���� �W�H�F�K�Q�R�O�R�J�L�F�D�O��

development at regional and international level, strategic depth and terrain are the factors 

that shapes threat perception 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 pose a complex environment to nuclear planners. However, among 

�W�K�H�V�H�� �I�D�F�W�R�U�V�� �D�� �1�:�6�¶�� �Q�H�L�J�K�E�R�X�U�K�R�R�G���� �V�W�U�D�W�H�J�L�F�� �G�H�S�W�K�� �D�Q�G�� �W�H�U�U�D�L�Q�� �D�U�H�� �U�H�O�D�W�L�Y�H�O�\�� �F�R�Q�V�W�D�Q�W��

therefore are stable environmental factors. Comparatively, the technological development 

is constantly progressing that brings uncertainty in geo-strategic environment. Key 

stakeholders of nuclear C2 assess this complexity and uncertainty in geo-strategic 

environment and develop and deploy nuclear force accordingly. 

 

Uncertainty and complexity in external environment 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 stakeholders perceive their 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 progressive development of nuclear force 

it is important that stakeholders are motivated to act according to changing environment 

�W�K�D�W�� �F�D�Q�� �E�H�� �H�Q�V�X�U�H�G�� �W�K�U�R�X�J�K�� �T�X�D�O�L�W�D�W�L�Y�H�� �D�Q�G���R�U�� �T�X�D�Q�W�L�W�D�W�L�Y�H�� �G�H�Y�H�O�R�S�P�H�Q�W�� �R�I�� �D�G�Y�H�U�V�D�U�\�¶�V��

nuclear force and strategy. Moreover, as nuclear C2 develops 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 during their initial years developed under geo-strategic 

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 assess the influence of geo-strategic 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 affects �J�H�R�J�U�D�S�K�L�F�D�O�� �S�U�R�[�L�P�L�W�\�� �D�V�� �Z�H�O�O���� �$�V�V�H�V�V�P�H�Q�W�� �R�I�� �V�W�D�W�H�V�¶�� �U�H�V�S�R�Q�V�H�� �W�R��

these external threats through doctrinal and technological development will facilitate their 

respective nuclear C2 adaptation to their respective external geo-strategic environment.  

 

The uncertainty in the external geo-strategic environment of Britain was due in 

part due to changing American policies regarding nuclear weapons collaboration and 

�D�F�W�L�R�Q�V�� �U�H�J�D�U�G�L�Q�J�� �W�K�H�L�U�� �G�H�S�O�R�\�P�H�Q�W���� �(�Y�H�Q�� �E�H�I�R�U�H�� �W�K�H�� �8�.�¶�V�� �G�H�Y�H�O�R�S�P�H�Q�W�� �R�I�� �Q�X�F�O�H�D�U��

weapons, the US McMohan 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 establish an independent nuclear deterrent. Furthermore, 

American nuclear armed bombers in Britain made the bases a high-priority target for the 

�6�R�Y�L�H�W�� �8�Q�L�R�Q���� �I�X�U�W�K�H�U�� �L�Q�F�U�H�D�V�L�Q�J�� �%�U�L�W�D�L�Q�¶�V�� �W�K�U�H�D�W�� �S�H�U�F�H�S�W�L�R�Q�V���� �&�R�X�S�O�H�G�� �Z�L�W�K�� �W�K�H�V�H��

uncertainties, the spread of communism 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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�I�D�F�W�R�U�V�� �W�K�D�W�� �F�R�Q�W�L�Q�X�H�G�� �W�R�� �F�K�D�O�O�H�Q�J�H�� �%�U�L�W�D�L�Q�¶�V�� �P�D�M�R�U�� �S�R�Z�H�U�� �V�W�D�W�X�V�� �D�V�� �Z�H�O�O�� �D�V�� �L�W�V�� �V�H�Q�V�H�� �R�I��

security.  

 

Besides the broader geo-strategic 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 

�W�K�H���F�D�V�H���R�I���W�K�H���8�Q�L�W�H�G���6�W�D�W�H�V�����%�U�L�W�D�L�Q�¶�V���G�H�Y�H�O�R�S�P�H�Q�W���R�I���W�K�H���K�\�G�U�R�J�H�Q���E�R�P�E���Z�D�V���V�H�H�Q���D�V���D��

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 US-UK Mutual Defence Agreement, which saw 

the resumption of nuclear weapons collaboration. Meanwhile offensive and defensive 

�Q�X�F�O�H�D�U�� �Z�H�D�S�R�Q�V�� �G�H�Y�H�O�R�S�P�H�Q�W�V�� �E�\�� �W�K�H�� �6�R�Y�L�H�W�� �8�Q�L�R�Q���� �W�K�H�� �8�.�¶�V�� �P�D�M�R�U�� �D�G�Y�H�U�V�D�U�\���� �F�D�Q�� �E�H��

�V�K�R�Z�Q�� �W�R�� �K�D�Y�H�� �V�W�U�R�Q�J�O�\�� �L�Q�I�O�X�H�Q�F�H�G�� �W�K�H�� �G�H�Y�H�O�R�S�P�H�Q�W�� �R�I�� �%�U�L�W�D�L�Q�¶�V�� �Q�X�F�O�H�D�U�� �D�U�V�H�Q�D�O�� �D�Q�G��

delivery systems. The e�P�H�U�J�H�Q�F�H�� �R�I�� �6�R�Y�L�H�W�V�¶�� �V�W�D�Q�G�R�I�I�� �F�D�S�D�E�L�O�L�W�\�� ���P�H�G�L�X�P�� �E�R�P�E�H�U�V���� �W�K�H��

Tu-4) directly undermined British security. While later development in defensive 

�W�H�F�K�Q�R�O�R�J�\���V�X�F�K���D�V���6�R�Y�L�H�W���D�L�U���G�H�I�H�Q�F�H�V�����V�H�U�Y�H�G���W�R���U�H�G�X�F�H���W�K�H���S�H�Q�H�W�U�D�E�L�O�L�W�\���R�I���%�U�L�W�D�L�Q�¶�V���9-

bombers, directly under�P�L�Q�L�Q�J�� �W�K�H�� �8�.�¶�V�� �G�H�W�H�U�U�H�Q�W���� �$�V�� �G�L�G�� �W�K�H�� �6�R�Y�L�H�W�¶�V�� �G�H�Y�H�O�R�S�P�H�Q�W�� �R�I��

ballistic missile technology which put further pressure on the survivability and dispersal 

planning for the V-bombers. These Soviet developments directly motivated the UK to 

pursue new and improved 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 WE-177 and Polaris, emerged due to their 

perceived effectiveness in terms 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 geo-strategic 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 use during 1950 Korean war and Taiwan crises (1955 and 1958) before Chinese 

nuclear detonation in 1964. During Korean war president Truman in a news conference 

on 30 �1�R�Y�H�P�E�H�U�� ������������ �V�D�L�G�� �W�K�D�W�� �W�K�H�� �8�6�� �Z�R�X�O�G�� �G�H�D�O�� �Z�L�W�K�� �V�X�F�K�� �P�L�O�L�W�D�U�\�� �V�L�W�X�D�W�L�R�Q�� �³�Z�L�W�K��

every weapon tha�W�� �Z�H�� �>�W�K�H�� �8�6�@�� �K�D�Y�H�´�� (Truman, 1955: p. 395; also see Mitchell, 1998: 

pp. 69-73) thereby implicating the nuclear use. His statement raised serious concerns 

across the globe. (The New York Times, 1950a; The New York Times, 1950b; The New 

York Times, 1950c; U.S. Department of State, 1950: pp. 1300-1301) 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. Readiness level of escalated US nuclear posture was further 

increased when in April the USAF dispatched B-29 bombers equipped with nuclear 

weapons to Guam (Guam is few thousand miles away from China mainland). (Ryan, 

1989: pp. 137-138) Moreover, the US forces conducted 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 order to protect 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 weapons. (Chief of Staff of the US Army 

General J. Lawton Collins confessed th�D�W���&�K�L�Q�H�V�H���Z�H�U�H���³�Y�H�U�\���H�I�I�H�F�W�L�Y�H���L�Q���G�L�V�V�X�D�G�L�Q�J���W�K�H��

�8���6�����I�U�R�P���X�V�L�Q�J���Q�X�F�O�H�D�U���Z�H�D�S�R�Q�V���´���4�X�R�W�H�G���L�Q���=�K�D�R�������������� In subsequent Taiwan crises, 

American officials including Secretary of State Dulles, president Eisenhower and vice-

President Richard Nixon publicly threatened Beijing with nuclear use. (Details of these 

statements can be found in Zhao, 2011) These statements were made seem credible 

through operational deployments: one, forward deployment of the matador cruise 

missiles (capable of targeting Chinese troop concentration in Xiamen (Amoy) by 

delivering 20 kiloton) in Taiwan in 1957; two, deployment of the 8-inch howitzers, 

capable of firing nuclear shells, to target Jinmen (Quemoy); third, raising the alert status 

of the US bombers deployed in Guam was raised; and fourth, a series of tactical nuclear 

weapon tests were conducted in 1958 �± 25 devices were detonated in October 1958. 

�&�K�L�Q�D�� �S�H�U�F�H�L�Y�H�G�� �W�K�H�� �2�F�W�R�E�H�U�� �G�H�W�R�Q�D�W�L�R�Q�V�� �D�V�� �³�H�[�S�O�L�F�L�W�� �Q�X�F�O�H�D�U�� �F�R�H�U�F�L�R�Q�´���� �,�Q�� �U�H�V�S�R�Q�V�H����
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Chinese leader Mao ZeoDong made public rhetoric to unite Chinese public who had 

shown its resolve through street demonstrations in millions but militarily, China was not 

prepared. 

 

�%�H�V�L�G�H�V�� �$�P�H�U�L�F�D�Q�� �W�K�U�H�D�W���� �W�K�H�� �6�R�Y�L�H�W�V�¶�� �W�K�U�H�D�W�� �R�I�� �S�U�H-�H�P�S�W�L�R�Q�� �D�J�D�L�Q�V�W�� �%�H�L�M�L�Q�J�¶�V��

nuclear force infrastructure existed throughout the 1960s and 70s. The possibility of pre-

emption intensified as tensions increased during 1969 when the Soviet Union faced 

serious casualties in the Sino-Soviet clash over Zhenbao Island in March of that year, 

threatening to retaliate with nuclear wea�S�R�Q�V�����)�R�U���L�Q�V�W�D�Q�F�H�����6�R�Y�L�H�W���Q�H�Z�V�S�D�S�H�U���5�H�G���6�W�D�U�¶�V��

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 newspaper, the Washington Star communicated the Soviet plan 

�Z�L�G�H�O�\�� �R�Q�� ������ �$�X�J�X�V�W�� ���������� �L�Q�� �D�� �U�H�S�R�U�W���� �³�6�R�Y�L�H�W�� �8�Q�L�R�Q�� �3�O�D�Q�V�� �6�X�U�J�L�F�D�O�� �1�X�F�O�H�D�U�� �6�W�U�L�N�H�� �R�Q��

�&�K�L�Q�D�´�� (Yu, 2009: p. 48) �7�K�L�V�� �G�L�U�H�F�W�O�\�� �L�Q�I�O�X�H�Q�F�H�G�� �&�K�L�Q�D�¶�V�� �Q�X�F�O�H�D�U�� �&���� �Z�L�W�K�� �%�H�L�M�L�Q�J��

responding by putting all armed forces including its nuclear missile forces on high alert 

from the 18th 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 challenge. By the time Beijing detonated its first fission device, the 

superpowers had already developed megaton-bombs, ballistic missiles and air defences. 

This motivated China to develop and employ similar systems. This was done in a 

strategic manner with China 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 development 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 

�W�K�H�� �F�R�Q�F�H�S�W�� �R�I�� �3�H�R�S�O�H�¶�V�� �Z�D�U���� �,�W�� �L�V�� �F�O�H�D�U�� �K�H�U�H�� �W�K�D�W�� �&�K�L�Q�D�¶�V�� �Q�Xclear weapons strategy was 

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 

�F�K�D�Q�J�H�� �L�Q�� �O�D�W�H�� ���������V�� �I�R�O�O�R�Z�L�Q�J�� �0�D�R�¶�V�� �G�H�D�W�K�� �Z�K�H�Q�� �&�K�L�Qese military thinking started 
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learning about war under modern conditions. This mean that traditional military ideas 

�V�X�F�K�� �D�V�� �µ�O�X�U�L�Q�J�� �W�K�H�� �H�Q�H�P�\�� �G�H�H�S�¶�� �E�H�F�D�P�H�� �R�E�V�R�O�H�W�H�� �W�R�� �E�H�� �U�H�S�O�D�F�H�G�� �E�\�� �F�R�Q�F�H�S�W�V�� �V�X�F�K�� �D�V��

nuclear overhang.  

 

In the case of India and Pakistan the external 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 states �± Pakistan and China, presented a particularly 

�F�R�P�S�O�H�[���H�Q�Y�L�U�R�Q�P�H�Q�W�����7�K�D�W���V�D�L�G���&�K�L�Q�D�¶�V���Q�X�F�O�H�D�U���S�R�V�W�X�U�H���G�L�G���Q�R�W���U�H�S�U�H�V�H�Q�W���D���G�L�U�H�F�W���W�K�U�H�D�W��

towards New Delhi, although with Beijing continually modernising its nuclear force the 

uncertainty in this environment remained 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 be able 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, development of short-range missile systems (the Nasr and Prahaar) 

further validate pre-delegation.  

 

Dynamics of geo-strategic 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 dual-use delivery systems that, due to lack of trust, could 

create misperception resulting in crossing nuclear threshold. Moreover, the 2001-2002 

crisis and the Mumbai attacks, demonstrated how non-state actors could potential bring 

the two states to the brink of war. This has made regional environment more complex. In 

particular, the 2001-01 crisis presented an important military for India. As the crisis 

�H�U�X�S�W�H�G���Z�L�W�K���W�H�U�U�R�U�L�V�W�V���D�W�W�D�F�N���R�Q���,�Q�G�L�D�¶�V���S�D�U�O�L�D�P�H�Q�W���R�Q���������'�H�F�H�P�E�H�U�������������,�Q�G�L�D���O�D�X�Q�F�K�H�G��

Operation Parakaram and it took three weeks for India to mobilise its strike forces to the 

international border. During this time significant international pressure was built upon 
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�,�Q�G�L�D�¶�V���S�R�O�L�W�L�F�D�O���O�H�D�G�H�U�V�K�L�S���I�R�U���H�V�F�D�O�D�W�L�R�Q���F�R�Q�W�U�R�O���� �,�Q�G�L�D�Q���P�L�O�L�W�D�U�\�� �I�H�O�W���W�K�H�� �Q�H�H�G���W�R���U�H�G�X�F�H��

this mobilization time in future. As a result military contemplated and practiced Cold 

Start and Pro-Active Operations to execute a quick maximum military thrust against 

�3�D�N�L�V�W�D�Q���L�Q���D���U�H�G�X�F�H�G���W�L�P�H�����7�K�H�V�H���S�U�D�F�W�L�F�H�V���L�Q�W�H�Q�V�L�I�L�H�G���,�V�O�D�P�D�E�D�G�¶�V���W�K�U�H�D�W���S�H�U�F�H�S�W�L�R�Q�� 

 

Pakistan maintains its nuclear deterrence against external aggression 

(conventional and nuclear). Indian conventional superiority vis-à-vis Pakistan has always 

�E�H�H�Q�� �U�H�V�S�R�Q�G�H�G�� �E�\�� �O�D�W�W�H�U�¶�V�� �Q�X�F�O�H�D�U�� �Z�H�D�S�R�Q�V���� �8�Q�G�H�U�� �V�X�F�K�� �V�F�H�Q�D�U�L�R���� �L�Q�� �U�H�V�S�R�Q�V�H�� �W�R�� �&�R�O�G��

Start and Pro-Active Operations Pakistan has further lowered nuclear threshold to 

establish full-�V�S�H�F�W�U�X�P�� �G�H�W�H�U�U�H�Q�F�H�� �³�W�R�� �G�H�W�H�U�� �D�O�O�� �I�R�U�P�V�� �R�I�� �D�J�J�U�H�V�V�L�R�Q���´�� �7�K�L�V�� �O�H�G�� �W�R�� �W�K�H��

development of short-range ballistic missile Nasr with 60 km range. Being shorter in 

range, Nasr has lowered the nuclear threshold raising challenges for nuclear C2. Nasr is a 

�T�X�L�F�N�� �U�H�V�S�R�Q�V�H�� �V�\�V�W�H�P�� �E�D�V�H�G�� �R�Q�� �L�W�V�� �³�V�K�R�R�W�� �D�Q�G�� �V�F�R�R�W�´�� �F�D�S�D�E�L�O�L�W�L�H�V�� �D�Q�G�� �L�V�� �F�D�S�D�E�O�H�� �R�I��

damaging mechanized forces including armoured brigades and divisions (part of Cold 

Start/Pro-Active Operations). This capability requires Nasr to be forward deployed that 

�L�Q�F�U�H�D�V�H�V���P�L�V�V�L�O�H�¶�V���Y�X�O�Q�H�U�D�E�L�O�L�W�\���K�R�Z�H�Y�H�U���L�W�V���V�K�R�R�W-and-scoot capability could enhance its 

maneuverability and survivability. However forward deployment implies pre-delegation 

of launch authority. In response to Nasr, India developed short-range ballistic missile 

Prahaar and can be deployed for battlefield support to the Indian Army. 

 

In summary a threatening, complex and uncertain geo-strategic environment 

strongly influenced the development and employment of nuclear systems in Britain, 

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 geo-strategic environment. The progressive nuclear force development 

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 development during 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 

�F�R�Q�I�R�U�P�� �W�R�� �Q�X�F�O�H�D�U�� �Z�H�D�S�R�Q�V�� �Q�R�U�P�V�� �L�Q�G�L�F�D�W�H�V�� �W�R�Z�D�U�G�V�� �V�W�D�N�H�K�R�O�G�H�U�V�¶�� �H�I�I�R�U�W�� �W�R gain 
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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 reduce this uncertainty 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 reduce its uncertainty through utilising its 

nuclear weapons development to re-cement its strategic alliance with the United States.  

 

From the above analysis the following two tentative conclusions are advanced on 

how the geo-strategic environment can influence the stability of nuclear C2: 

 

At the inception and growth stages if there exists a strong and consistent threatening geo-

strategic environment, this will necessitate effective collaboration and communication 

between stakeholders, resulting in increased nuclear C2 stability 

  

At the maturity stage, an evolving geo-strategic 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 II: 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 of authority, positive 

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 inter-organizational level. It is clear from the four country case studies 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 organization has over its environment. For norm settlers such as the UK and 

China in this thesis, the external environment at the inter-organizational level is weak 

considering the flexibility and autonomy, especially of British nuclear C2 among the 

other established 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 generally non-existent. 

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 

established 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 know-how. 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 

practices 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 

�E�H�F�D�X�V�H�� �R�I�� �W�K�H�L�U�� �F�O�D�L�P���� �³�W�K�D�W�� �W�K�H�� �K�L�J�K�� �P�R�U�D�O�� �D�Q�G�� �S�R�O�L�W�L�F�D�O�� �F�R�Q�V�F�L�R�X�V�Q�H�V�V�� �R�I�� �W�K�H�� �6�R�Y�L�H�W��

�V�R�O�G�L�H�U�� �P�D�G�H�� �W�K�H�P�� �X�Q�Q�H�F�H�V�V�D�U�\���´ (Meyer, 1987: p. 491) Later, special control devices 

w�H�U�H���D�G�R�S�W�H�G���E�X�W���W�K�H���L�Q�L�W�L�D�O���U�H�V�L�V�W�D�Q�F�H���W�R���V�X�F�K���G�H�Y�L�F�H�V���P�D�\���E�H���D�W�W�U�L�E�X�W�H�G���W�R���W�K�H���³�L�Q�W�H�U�Q�D�O��

disputes within the Ministry of Defense or between civilian and military leaders over the 

use of electro-�P�H�F�K�D�Q�L�F�D�O���F�R�Q�W�U�R�O�V���R�Q���6�R�Y�L�H�W���Q�X�F�O�H�D�U���Z�H�D�S�R�Q�V���´ (Meyer, 1987: p. 491) 

 

The inter-organizational 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, therefore British 

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 technology sharing 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 stringent institutional 

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 inter-organizational level is likely to push nuclear C2 of every state under 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 including controls 

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 relied on procedural 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 and Pakistan to install mechanical locks in 

their nuclear devices during 1998-2013 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. In 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 11 terrorists 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 

�S�O�D�Q�Q�H�U�V�� �W�R�� �H�[�K�L�E�L�W�� �W�K�D�W�� �W�K�H�L�U�� �F�R�X�Q�W�U�\�¶�V�� �Q�X�F�O�H�D�U�� �F�R�P�P�D�Q�G�� �Dnd control should remain 

�V�H�F�X�U�H�� �I�U�R�P�� �L�Q�V�L�G�H�U�¶�V�� �W�K�U�H�D�W�� �D�O�R�Q�J�� �Z�L�W�K�� �R�X�W�V�L�G�H�U�¶�V���� �,�Q�� �U�H�V�S�R�Q�V�H�� �W�R�� �W�K�H�V�H�� �F�K�D�O�O�H�Q�J�H�V����
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Islamabad had adopted several practices to ensure safety and security of its nuclear 

arsenal.  

 

For instance, the revelation of international nuclear 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 related activities, 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 of the Nuclear 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) 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 operations. Moreover, the Security Division of SPD is running a 

�7�U�D�L�Q�L�Q�J�� �$�F�D�G�H�P�\���� �F�R�P�S�D�U�D�E�O�H�� �W�R�� �W�K�H�� �8�6�� �'�H�S�D�U�W�P�H�Q�W�� �R�I�� �(�Q�H�U�J�\�¶�V�� �1�D�W�L�R�Q�D�O�� �1�X�F�O�H�D�U��

�6�H�F�X�U�L�W�\���$�G�P�L�Q�L�V�W�U�D�W�L�R�Q�¶�V���D�F�D�G�H�P�\���D�W���$�O�E�X�T�X�H�U�T�X�H�����1�H�Z���0�H�[�L�F�R�������Z�K�L�F�K���L�V���L�Q�Y�R�O�Y�H�G���L�Q��

training and raising competent nuclear security force. Over years, 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 (PSI), the 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 arsenal, helping to facilitate the 

gradual embedment of the global norm of nuclear C2. The renewed Anglo-American 

nuclear collaboration during its growth stage (1957-�������� �W�R�J�H�W�K�H�U�� �Z�L�W�K�� �%�U�L�W�D�L�Q�¶�V��

contribution to the NATO planning, command and control were the key factors in the 

�R�Y�H�U�D�O�O�� �G�H�Y�H�O�R�S�P�H�Q�W�� �R�I�� �W�K�H�� �8�.�¶�V�� �Q�X�F�O�H�D�U�� �&���� �D�Q�G�� �E�U�R�D�G�H�U�� �Q�R�U�P�V�� �U�H�O�D�W�H�G�� �W�R�� �Q�X�F�O�H�D�U�� �&������

Through the deployment of Thor IRBMs along east coast of England Britain learnt to 
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operate nuclear force under dual-key control. Under this system both governments had 

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 dual-key control system. The crisis was successfully diffused 

without any incident involving the Thors system, increasing confidence about British 

nuclear C2. Furthermore, the 1958 US-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 are the de-facto NWS 

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 Pakistan were 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 moratorium, remained reliant on the 1998 nuclear 

�W�H�V�W�V�¶�� �G�D�W�D���� �/�L�P�L�W�H�G�� �Q�X�F�O�H�D�U�� �K�R�W�� �W�H�V�W�V�� �P�D�\�� �U�H�G�X�F�H�� �F�R�Q�I�L�G�H�Q�F�H�� �L�Q�� �,�Q�G�L�D�Q�� �D�Q�G�� �3�D�N�L�V�W�D�Q�L��

nuclear C2 over their respective nuclear arsenals. While weapons planners in India and 

Pakistan would no doubt wish to carry out further 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. Particularly, in 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. Iyengar (2000), revealed that 

�³�W�K�H���I�X�V�L�R�Q���F�R�U�H���>�L�Q thermonuclear device] burnt only partially, perhaps less than 10 per 

�F�H�Q�W���´�� �0�R�U�H�R�Y�H�U���� �G�X�U�L�Q�J�� �H�D�U�O�\�� ���������V�� �L�Q�� �W�K�H�� �I�D�F�H�� �R�I�� �&�7�%�7�� �G�H�E�D�W�H���� �,�\�H�Q�J�D�U�� �H�P�S�K�D�V�L�]�H�G��

upon conducting more nuclear tests to attain sufficient design confidence. Later in 2009, 

a former DRDO scientist 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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�R�I�I�L�F�L�D�O���$�(�&�¶�V���D�Q�G���'�5�'�2�¶�V���F�O�D�L�P���W�R���K�D�Y�H���S�U�R�G�X�F�H�G���I�X�V�L�R�Q���Z�H�D�S�R�Q�����7�K�L�V���L�Q�G�L�F�D�W�H�V���D���O�D�F�N��

of confidence 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 (TNWs), it has becomes likely that Pakistan would rely on counter-

force targeting that would in turn require highly reliable nuclear weapons with 

appropriate yield 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 counter-value strategy the 

weapon 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 counter-force and counter-value 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 relying upon the untested, 

and maybe less credible, nuclear warheads.  

 

Together geo-strategic and nuclear weapons norms depict the uncertainties and 

complexities that the nuclear C2 of each state had to respond accordingly. Threat to 

�V�W�D�W�H�¶�V�� �V�H�F�X�U�L�W�\���� �W�H�F�K�Q�R�O�R�J�Lcal competitiveness in nuclear weaponry and need to gain 

legitimacy from institutional environment remained crucial factors that influenced 

development of nuclear force by each state. From the above it the following tentative 

conclusion is advanced on how 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 III: 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 of its work 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 changes with the 

�S�U�R�J�U�H�V�V�L�Y�H�� �G�H�Y�H�O�R�S�P�H�Q�W�� �R�I�� �D�Q�� �R�U�J�D�Q�L�V�D�W�L�R�Q���� �$�� �O�H�D�G�H�U�¶�V�� �S�H�U�V�R�Q�D�O�L�W�\�� �W�U�D�L�W�V�� �P�D�\�� �W�H�Q�G�� �W�R��

dominate within nuclear C2 during inception when organization is in need of vision, 

goals and pattern of development to follow in order to reduce environmental uncertainty. 

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 acts as a buffer 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 country. This is 

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 

inception 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 number of his 

advisers and ministers. For instance, he decided to develop thermonuclear bomb after 

consulting with just the then Chairman-designate 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 decision-making it was also easier for the leader to 
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ensure required finances for the programme. For instance, appointment of Sir Edwin 

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 

de�S�D�U�W�P�H�Q�W�V�� �S�U�R�Y�L�G�H�G�� �W�K�H�� �8�.�$�(�$�� �³�D�Q�� �X�Q�X�V�X�D�O�� �G�H�J�U�H�H�� �R�I�� �L�Q�G�H�S�H�Q�G�H�Q�F�H�� �I�U�R�P�� �F�H�Q�W�U�D�O��

government and a large annual budget of 53m pounds which was received by a direct 

�³�Y�R�W�H�´���� �P�H�D�Q�L�Q�J�� �W�K�D�W�� �L�W�� �>�8�.�$�(�$�@�� �Z�D�V�� �W�U�H�D�W�H�G�� �D�V�� �L�I�� �L�W�� �Z�H�U�H�� �D�Q�R�W�K�H�U�� �G�H�S�D�U�W�P�H�Q�W�� �R�I��

�J�R�Y�H�U�Q�P�H�Q�W���´ (Taylor, 2007: p. 11) Lord Cherwell (the scientific adviser to Churchill and 

�0�L�Q�L�V�W�H�U�� �I�R�U�� �D�W�R�P�L�F�� �H�Q�H�U�J�\�� �G�X�U�L�Q�J�� �&�K�X�U�F�K�L�O�O�¶�V�� �V�H�F�R�Q�G�� �W�H�Q�X�U�H���� �U�H�F�R�P�P�H�Q�G�H�G�� �W�K�L�V��

independence for the UKAEA. (Taylor, 2007: p. 11) Churchill also played an effective 

role in negotiating a close alliance with the US, in order to British scientists and the 

military to learn about nuclear operations. 

 

�,�Q���W�K�H���F�D�V�H���R�I���&�K�L�Q�D���Q�X�F�O�H�D�U���&�����J�U�H�Z���I�U�R�P�������������W�L�O�O�������������X�Q�G�H�U���0�D�R�¶�V���O�H�D�G�H�U�V�K�L�S����

with his ideas about warfare in general guiding the development of their nuclear arsenal 

�D�Q�G�� �V�W�U�D�W�H�J�\���� �+�H�� �V�W�U�R�Q�J�O�\�� �E�H�O�L�H�Y�H�G�� �L�Q�� �3�H�R�S�O�H�¶�V�� �:�D�U�� �G�X�H�� �W�R�� �K�L�V�� �S�H�U�V�R�Q�D�O�� �H�[�S�H�U�L�H�Q�F�H�� �R�I��

winning wars through manpower as opposed to relying on technology. He advocated the 

�F�R�Q�F�H�S�W�� �R�I�� �O�X�U�L�Q�J�� �W�K�H�� �H�Q�H�P�\�� �G�H�H�S�� �L�Q�W�R�� �R�Q�H�¶�V�� �W�H�U�U�L�W�R�U�\���� �H�Y�H�Q though this concept was 

arguably obsolete due to the destructive power of nuclear weapons. While Mao started to 

�P�R�G�H�U�Q�L�]�H�� �&�K�L�Q�H�V�H�� �G�H�I�H�Q�F�H�� �E�X�W�� �L�W�� �Z�D�V�� �U�H�D�O�O�\�� �'�H�Q�J�¶�V�� �O�H�D�G�H�U�V�K�L�S�� �W�K�D�W�� �W�R�R�N�� �I�R�U�Z�D�U�G�� �W�K�H��

�P�R�G�H�U�Q�L�]�D�W�L�R�Q�� �S�U�R�J�U�D�P�P�H���� �+�R�Z�H�Y�H�U���� �0�D�R�¶�V�� �L�G�H�D�V�� �D�Q�G�� �W�K�L�Q�N�L�Q�J��were so well ingrained 

into Chinese strategic thought that Deng found it extremely difficult to completely 

�G�H�Y�L�D�W�H�� �I�U�R�P�� �0�D�R�¶�V�� �O�H�J�D�F�\���� �7�K�L�V�� �P�D�G�H�� �'�H�Q�J�� �F�D�X�W�L�R�X�V�� �L�Q�� �S�U�R�S�D�J�D�W�L�Q�J�� �&�K�L�Q�D�¶�V�� �Q�X�F�O�H�D�U��

modernization programme. This is evident from his 1978 speech in which he carefully 

�V�W�D�W�H�G���W�K�D�W���W�K�H���S�U�L�Q�F�L�S�O�H�V���0�D�R���D�G�Y�R�F�D�W�H�G���V�K�R�X�O�G���Q�R�W���E�H���U�H�S�X�G�L�D�W�H�G���³�E�X�W���Z�H���P�X�V�W���L�Q�W�H�J�U�D�W�H��

�W�K�H�P���Z�L�W�K���U�H�D�O�L�W�\�����D�Q�D�O�\�V�H���D�Q�G���V�W�X�G�\���D�F�W�X�D�O���F�R�Q�G�L�W�L�R�Q�V���D�Q�G���V�R�O�Y�H���S�U�D�F�W�L�F�D�O���S�U�R�E�O�H�P�V���´���7�K�L�V��

clearly demonstrates the influence of strategic culture over Chinese 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 power over nuclear 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, significant resources 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 nuclear C2 experienced 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 outside nuclear C2 on two 

occasions during 1966-�������� �+�R�Z�H�Y�H�U���� �Q�R�Q�H�� �R�I�� �W�K�H�V�H�� �L�Q�F�L�G�H�Q�W�V�� �O�H�G�� �W�R�� �D�Q�\�� �³�V�X�E�V�W�D�Q�W�L�D�O��

�E�U�H�D�F�K�´���D�Q�G���Z�H�U�H���G�H�I�X�V�H�G�� (Polk, 2005: p. 11) But these incidents highlight the disruptive 

influence domestic tensions can have on nuclear C2. 

 

Likewise, unde�U�� �0�X�V�K�D�U�U�D�I�¶�V�� �O�H�D�G�H�U�V�K�L�S�� �3�D�N�L�V�W�D�Q�¶�V�� �Q�X�F�O�H�D�U�� �&���� �G�H�Y�H�O�R�S�H�G��

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. 

�0�X�V�K�D�U�U�D�I�¶�V���U�R�O�H���U�H�P�D�L�Q�H�G���L�Q�V�W�U�X�P�H�Q�W�D�O���L�Q development and maintenance of the NCA. It 

was Musharraf as chief of army staff to whom Nawaz government gave the task to 

�G�H�Y�H�O�R�S�� �V�W�U�X�F�W�X�U�H�� �R�I�� �3�D�N�L�V�W�D�Q�¶�V�� �Q�X�F�O�H�D�U�� �&���� �D�I�W�H�U�� ���������� �Q�X�F�O�H�D�U�� �W�H�V�W�V���� �+�L�V�� �S�U�R�S�R�V�H�G�� �G�U�D�I�W��

contained establishing Strategic Plans Division (SPD) that was approved in April 1999 

and the SPD became operationalized. However after the NCA was set up in 2000 under 

�0�X�V�K�D�U�U�D�I�¶�V���O�H�D�G�H�U�V�K�L�S�����W�K�H���S�U�H�V�L�G�H�Q�W���U�H�P�D�L�Q�H�G���W�K�H���F�K�D�L�U�P�D�Q���R�I���1�&�$���W�L�O�O�������������Z�K�H�Q���Q�H�Z��

parliament enacted 18th constitutional amendment bringing the powers back to prime 

minister. From 2000 till 2007 Musharraf kept two offices �± presidency 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 chief of army 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 that defence budget had always been presented in an overall total 

of spending reflecting non-accountability 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; whereas, the military always argued and considered that publicly discussing 

military budget is against national interest. (CIDOB International Yearbook, 2012)  

 

�/�H�D�G�H�U�V�K�L�S���R�I���3�D�N�L�V�W�D�Q�¶�V���Q�X�F�O�H�D�U���&�����I�D�F�H�G���G�R�P�H�V�W�L�F���X�Q�U�H�V�W���D�V���Z�H�O�O�����&�R�X�S�O�H�G���Z�L�W�K��

deepening and widened 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. A series of terrorist attacks on and near Pakistani air force base at Kamra, situated 

in north-west 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���F�R�Q�W�U�D�V�W���Z�L�W�K���W�K�H���R�W�K�H�U���W�K�U�H�H���F�D�V�H���V�W�X�G�L�H�V���,�Q�G�L�D�¶�V���Q�X�F�O�H�D�U���&�����G�H�Y�H�O�R�S�H�G���G�X�U�L�Q�J��

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 himself; (Perkovich, 1999: p. 304) and during 

�1�D�U�D�V�L�P�K�D�� �5�D�R�¶�V�� �J�R�Y�H�U�Q�P�H�Q�W�� �,�Q�G�L�D�� �U�H�M�H�F�W�H�G�� �W�R�� �V�L�J�Q�� �W�K�H�� �&�7�%�7�� �D�O�W�K�R�X�J�K�� �,�Q�G�L�D�� �D�F�W�L�Y�H�O�\��

participated during the CD discussions. (Arnett (ed.), 1998: pp. 23-24) 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 the deep rooted rivalry with Pakistan.  

 

�'�X�U�L�Q�J�� �K�H�U�� �I�L�U�V�W�� �W�H�Q�X�U�H���� �,�Q�G�L�U�D�� �D�X�W�K�R�U�L�]�H�G�� �Q�X�F�O�H�D�U�� �W�H�V�W�� �L�Q�� ���������� �X�Q�G�H�U�� �V�F�L�H�Q�W�L�V�W�V�¶��

influence as she was persuaded by Sethna and Ramana. She held meetings with her close 

advisers and scientists, with the External Affairs minister and military excluded from the 

meetings to decide about nuclear testing. ���2�¶�5�H�L�O�O�\���� ������������ �S�S���� ������-21) After the test, 

Indira did not encourage development of nuclear deterrent as she recognized that she 

�E�U�R�N�H�� �K�H�U�V�H�O�I�� �I�U�R�P�� �K�H�U�� �I�D�W�K�H�U�� �1�H�K�U�X�¶�V�� �O�H�J�D�F�\ of non-nuclear India. However during her 
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second premiership (1980-84), 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 her defence minister. This time again she had meetings 

with her close advisers and scientists to consider nuclear testing option.  After the 

meetings, Indira approved another nuclear test but within 24 hours of her approval she 

had to reverse back her decision due to external US pressure. Her later refusal to test was 

�D�� �V�W�H�S�� �W�R�Z�D�U�G�V�� �O�L�P�L�W�L�Q�J�� �W�K�H�� �V�F�L�H�Q�W�L�V�W�V�¶�� �L�Q�I�O�X�H�Q�F�H���� �$�I�W�H�U�Z�D�U�G�V���� �,�Q�G�L�U�D�� �U�H�I�X�V�H�G�� �W�R�� �H�Q�W�H�U�W�D�L�Q��

meetings with scientists. Moreover, after her decision a nascent system of checks and 

balances emerged for scientists. 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 

�V�S�H�D�U�K�H�D�G�H�G���$�U�L�K�D�Q�W�¶�V�����Q�X�F�O�H�D�U���Sowered submarine) development. 

 

Another political leader was Rajiv Gandhi because under his leadership both India 

and Pakistan signed 1988 agreement named Prohibition of Attack against Nuclear 

Installations and Facilities. In contrast to earlier political leaders, Vajpayee adopted a 

more aggressive approach in nuclear matters. His party BJP remained committed to 

�F�R�Q�V�L�G�H�U�� �Q�X�F�O�H�D�U�� �R�S�W�L�R�Q�� �D�V�� �L�W�V�� ���������� �P�D�Q�L�I�H�V�W�R�� �X�S�K�H�O�G�� �³�W�K�H�� �R�S�W�L�R�Q�� �W�R�� �L�Q�G�X�F�W�� �Q�X�F�O�H�D�U��

�Z�H�D�S�R�Q�V���´ After coming to power in 1998, Vajpayee authorized nuclear tests in May. His 

government published a draft nuclear doctrine (DND) and 2003 January statement that 

�H�[�S�O�L�F�D�W�H���V�D�O�L�H�Q�W���R�I���,�Q�G�L�D�¶�V���Q�X�F�O�H�D�U���S�R�O�L�F�\���E�D�V�H�G���R�Q���P�D�V�V�L�Y�H���U�H�W�D�O�L�D�W�L�R�Q�����0�R�U�H�R�Y�H�U�����G�X�U�L�Q�J��

his tenure India and Pakistan two crises �± the Kargil conflict and the 2001-02 military 

stand-off, 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 deescalate the 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 level after 1954 Lucky Dragon 

incident and rise of the CND in late 1950s, secrecy was practiced more rigorously. This is 

�H�Y�L�G�H�Q�W���I�U�R�P���0�D�F�P�L�O�O�D�Q�¶�V���D�S�S�U�R�D�F�K���W�R�Z�D�U�G�V���U�H�V�W�U�L�F�W�L�Q�J���W�K�H���G�D�W�D���V�K�R�Z�L�Q�J���I�D�L�O�X�U�H���R�I������������
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series of Grapple tests. However, the Treasury continued to exert its pressure over 

leadership to contain defence spending. Likewise, the development of Chinese nuclear 

�&�����X�Q�G�H�U���0�D�R�¶�V���O�H�D�G�H�U�V�K�L�S���Z�D�V���D�G�Y�H�U�V�H�O�\���D�I�I�H�F�W�H�G���E�\���D���W�X�U�E�X�O�H�Q�W���G�R�P�H�V�W�L�F���H�Q�Y�L�U�R�Q�P�H�Q�W����

During the decade long Cultural Revolution (1966-1976) the CMC 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 turbulence. (From Chinese sources quoted in Shambaugh, 

2002: pp. 127-8) 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. Subs�H�T�X�H�Q�W�O�\���� �D�I�W�H�U�� �0�D�R�¶�V�� �G�H�D�W�K��

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. The command 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) As Deng was more sensitive 

towards a necessary change in conduct of war under modern conditions, under his 

�O�H�D�G�H�U�V�K�L�S�� �W�K�H�� �6�H�F�R�Q�G�� �$�U�W�L�O�O�H�U�\�¶�V�� �+�4�� �W�K�D�W�� �Z�H�U�H�� �H�D�U�O�L�H�U�� �V�L�W�X�D�W�H�G�� �L�Q�� �V�P�D�O�O�� �K�R�X�V�H�V�� �L�Q�� �W�K�H��

neighbourhood of common people were shifted to an independent place in modern 

buildings in city suburbs. (Interview with Chinese former official at Beijing) In 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 placing 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 the 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, has always argued and considered that publicly discussing the military 

budget is against the national interest. (CIDOB International Yearbook, 2012) It is 

evident from progressive development and diversification of nuclear force in both 

Pakistan and India that access 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 development however nuclear weapons are nevertheless seen as 

�D�I�I�R�U�G�D�E�O�H���D�Q�G���H�F�R�Q�R�P�L�F�D�O���V�R�O�X�W�L�R�Q���R�I���F�R�X�Q�W�U�\�¶�V���G�H�I�H�Q�F�H���F�K�D�O�O�H�Q�J�H�V���� 

 

With regards to gaining legitimacy at domestic level, nuclear leaders in all four 

states managed to continue the progressive development of their respective nuclear force 

as a response to challenges emanating from geo-strategic environment. All managed to 

continue spending on the development of their respective nuclear forces despite 

economic stringency in their states: British nuclear 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 Pakistan, the 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 nuclear triad.  

 

It is clear that leadership can have a strong impact on the development of nuclear 

C2 systems at certain stages of its development, encapsulated in the two tentative 

conclusions below: 

 

Leaders have a significant influence on the development of nuclear C2 during a 

programmes inception stage 

  

While the influence 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 IV: 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 considered 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 working relationship among stakeholders. Centralisation is 

directly related to organisational hierarchy and the participation of different stakeholders 

in the decision-making process. (Hage & Aiken, 1967: pp. 72-92) Centralised structure in 

the context of nuclear 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 the requirements 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 

enhance stability 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, 1968: pp. 65-105) 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 maintaining 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 stakeholders understand 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 decision-making process, which 

is important in providing each stakeholder with enhanced awareness and understanding 

about any particular change and giving them a sense of control over it. (Locke & 

Schweiger, 1979: pp. 265-338) 

 

The defined control of nuclear 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 

and are strengthened over time, and the stakeholders become habituated to them.  

 

In general, the different constitutional setups within countries will delineates the 

�S�R�Z�H�U�� �V�W�U�X�F�W�X�U�H�� �D�P�R�Q�J�V�W�� �G�L�I�I�H�U�H�Q�W�� �R�I�I�L�F�H�V�� �Z�L�W�K�L�Q�� �D�� �V�W�D�W�H�¶�V�� �S�R�O�L�W�L�F�D�O�� �V�\�V�W�H�P���� �&�R�Q�V�L�G�H�U�L�Q�J��

the strategic significance of force readiness and response, and the compulsion to evade 

the threat of pre-emption 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 effectively transmit authorized nuclear release orders 

appropriate secure communication links are developed. Depending on the defined chain 

of command, the responsibilities and the powers each stakeholder has �± politicians, 

military and scientists, distinguish the level of 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, creating a high degree of interdependence among the 

three. 

 

The distribution of power and responsibilities among the three key stakeholders �± 

politicians, military and scientists, depends on the constitutional and political setup 

within the country. The countries under study in this thesis exhibit similar albeit slightly 

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, drew its powers 
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�R�Y�H�U�� �W�K�H�� �&�0�&�� �D�Q�G�� �W�K�H�� �6�H�F�R�Q�G�� �$�U�W�L�O�O�H�U�\�� �I�U�R�P�� �S�D�U�W�\�¶�V�� �F�R�Q�W�U�R�O�� �D�F�U�R�V�V�� �&�K�L�Q�D���� �7�K�H�� �,�Q�G�L�D�Q��

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 military under the 

NCA Act of 2010 governs nuclear C2, a result of the historical pre-eminence of military 

�K�D�V�� �S�O�D�\�H�G�� �L�Q�� �W�K�H�� �F�R�X�Q�W�U�\�¶�V�� �S�R�O�L�W�L�F�V�� �I�R�U�� �G�H�F�D�G�H�V���� �7�K�L�V�� �L�V�� �D�O�V�R�� �G�X�H�� �W�R�� �Z�H�D�N�� �S�R�O�L�W�L�F�D�O��

institution in Pakistan. There had been a smooth transition of power in 2008 from 

Musharraf to parliament after general elections however political institution require more 

time to stabilize itself which in turn render power to political stakeholder within 

�3�D�N�L�V�W�D�Q�¶�V���Q�X�F�O�H�D�U���&���� 

 

The different stakeholders have been integrated into nuclear 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 had de-facto 

control over nuclear launch however this distribution of 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 control mechanism 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 geo-strategic 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 V-force, and development of the H-bomb. The need for the swift 

development of nuclear force did not lend itself to formalization therefore important 

decisions (such as the development of the H-bomb decision) tended to be made secretly 

by small groups of likeminded individuals. The lack of formalization during the inception 

stage meant that Churchill remained instrumental in decision-making and procuring the 

�Q�H�F�H�V�V�D�U�\�� �U�H�V�R�X�U�F�H�V�� �I�R�U�� �W�K�H�� �8�.�¶�V�� �Q�X�F�O�H�D�U���G�H�Y�H�O�R�S�P�H�Q�W���� �,�W�� �L�V�� �F�O�H�D�U���W�K�H�U�H�� �Z�D�V�� �D�� �U�H�O�D�W�L�Y�H�O�\��

smooth working relationship among the three nuclear C2 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 the traditional 

maxim �± �µ�W�K�H���S�D�U�W�\���F�R�P�P�D�Q�G�V���W�K�H���J�X�Q�¶�����W�K�H�U�H�I�R�U�H���%�H�L�M�L�Q�J���S�U�H�I�H�U�U�H�G���W�R���U�H�O�\���R�Q���W�U�D�G�L�W�L�R�Q�D�O��

command procedures rather than installing codes on its nuclear arsenal. This was also 

because China was not directly engaged by relatively advanced nuclear powers such as 

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 the two-man rule and 

separate storage of nuclear components. It was only in late 1980s that the Chinese 

reportedly secured its nuclear warheads through the use of mechanical locks �± PALs. 

Moreover, fear of decapitation and pre-emptive Soviet strikes made Chinese nuclear 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 channels were established 

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 elites with the military restrained in its participation in nuclear 

�S�R�O�L�F�\�� �P�D�N�L�Q�J���� �7�K�H�� �6�)�&�� �Z�K�L�O�H�� �P�H�D�J�U�H�O�\�� �F�R�Q�W�U�L�E�X�W�H�V�� �L�Q�W�R�� �Q�X�F�O�H�D�U�� �S�R�O�L�F�\�� �Z�D�V�� �³�O�D�U�J�H�O�\��

peripheral to overall capability development and strategy, and is viewed as an end-/user 

�V�X�E�M�H�F�W���W�R���,�Q�G�L�D�¶�V pathological civil-���P�L�O�L�W�D�U�\���U�H�O�D�W�L�R�Q�V���´���,�Q���R�U�G�H�U���W�R���L�P�S�U�R�Y�H���W�K�L�V���V�L�W�X�D�W�L�R�Q��

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 however there had been consistent delay in the realization of this requirement. The 

�&�'�6�� �L�V�� �U�H�F�R�P�P�H�Q�G�H�G�� �W�R�� �E�H�� �D�� �S�H�U�P�D�Q�H�Q�W���S�D�U�W���R�I�� �W�K�H�� �O�L�V�W�� �R�I�� �3�R�O�L�W�L�F�D�O�� �&�R�X�Q�F�L�O�¶�V�� �D�W�W�H�Q�G�H�H�V��

whereas such step remained seen as leveraging a way for the military to exert influence 

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 

�F�R�X�Q�W�U�\�¶�V�� �V�W�U�D�W�H�J�L�F�� �S�R�V�W�X�U�H���� �Z�K�L�F�K�� �L�V�� �D�U�J�X�D�E�O�\�� �V�K�D�S�H�G�� �P�R�U�H�� �D�Q�G�� �P�R�U�H�� �E�\�� �W�K�H�� �V�F�L�H�Q�W�L�V�W�V�¶��

organizational prestige instead of operational requirements. (Malikarjun, 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 and response.  

 

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 reaction to real or 

perceived threats. (Bedi, 2008) For example, Indian Air Force since 2001 requires new 

�P�H�G�L�X�P�� �I�L�J�K�W�H�U�� �M�H�W�V���� �G�H�V�S�L�W�H�� �G�H�I�H�Q�F�H�� �P�L�Q�L�V�W�H�U�¶�V�� �D�S�S�U�R�Y�D�O�� �L�Q�� ���������� �W�R�� �E�X�\�� �������� �5�D�I�D�H�O��

aircrafts the negotiations with French Dassault are still in process. In case of India, the 

�J�R�Y�H�U�Q�P�H�Q�W���G�R�H�V���Q�R�W���S�U�R�G�X�F�H���S�R�O�L�F�\���G�R�F�X�P�H�Q�W�V���V�L�P�L�O�D�U���W�R���%�U�L�W�D�L�Q�¶�V���G�H�I�H�Q�F�H���Z�K�L�W�H���S�D�S�H�U��

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 made on adhoc basis. 

Again, to improve nuclear decision-making it is important to establish the post of Chief 

of Defence Staff to encourage cooperation among three services. (Rehman, 2012) 

 

In stark contrast in Pakistan, it is the military that is predominantly driving the 

�F�R�X�Q�W�U�\�¶�V�� �Q�X�F�O�H�D�U�� �S�R�O�L�F�\�� �G�H�Y�H�O�R�S�P�H�Q�W�� �D�Q�G�� �H�[�H�F�X�W�L�R�Q���� �:�K�L�O�H�� �S�R�Z�H�U�� �D�Q�G�� �U�H�V�S�R�Q�V�L�E�L�O�L�W�L�H�V��

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 subject to 

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 took place, 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 tendency in this are 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 makes decapitation strike a particular 

�S�R�V�V�L�E�L�O�L�W�\���� �,�Q�� �D�G�G�L�W�L�R�Q�� �W�K�H�� �O�D�F�N�� �R�I�� �3�D�N�L�V�W�D�Q�¶�V�� �V�W�U�D�W�H�J�L�F�� �G�H�S�W�K�� �S�X�W�V�� �L�W�V�� �F�U�L�W�L�F�D�O�� �L�Q�G�X�V�W�U�L�D�O��

infrastructure, population centres, lines of communication and logistics within easy reach 

of Indian delivery systems. This height�H�Q�V�� �3�D�N�L�V�W�D�Q�¶�V�� �Y�X�O�Q�H�U�D�E�L�O�L�W�\�� �W�R�� �Z�K�L�F�K�� �,�V�O�D�P�D�E�D�G��

has responded with a continuous modernization of its conventional defence as well as its 

diverse nuclear force (aircrafts, short- and medium-range ballistic missiles, cruise 

missiles). Being in such close proximity 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, necessary 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 short-range 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 pre-delegation. With India maintaining a no-

first-use nuclear policy, which arguably reduces the possibility of pre-delegation. 

 

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 raise design and 

maintenance issues. (Koithara, 2012: p. 127) In case of Pakistan, weapon storage 

facilities are located close to strategic air bases that increase readiness level. However 

with the development of short-range ballistic missiles (Nasr system) the deployment 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 shoot-and-scoot 

capability but its forward deployment also indicates a move towards pre-delegation. 

�0�R�U�H�R�Y�H�U�����D�Q���L�P�S�R�U�W�D�Q�W���G�H�Y�H�O�R�S�P�H�Q�W���W�K�D�W���3�D�N�L�V�W�D�Q�¶�V���Q�X�F�O�H�D�U���&�����K�D�V���E�H�H�Q���Z�R�U�N�L�Q�J���R�Q���L�V��

Strategic Command and Control Support System (SCCSS) that is design to improve C2 

capabilities and to provide real-time monitoring of missile flight. 

 

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 electromagnetic devices. 

(Karthikeyan & Kapoor, 1990) Moreover, India is currently keeping a mobile missile 

�I�R�U�F�H���Z�K�R�V�H���G�H�S�O�R�\�P�H�Q�W���L�V���F�K�D�O�O�H�Q�J�L�Q�J���I�R�U���H�[�L�V�W�L�Q�J���,�Q�G�L�D�¶�V���P�X�O�W�L-channel control system. 

The land-based mobile missile force would at some time require decentralized operations 

making the force vulnerable to logistic and security challenges. (Koithara, 2012: p. 127) 

To address this vulnerability, fire resistant silo-based missile force could be an option for 

India.   

 

Keeping in view the limited public information available 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 established secure 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 

�3�D�N�L�V�W�D�Q�¶�V���Q�X�F�O�H�D�U���S�O�D�Q�Q�H�U�V���K�D�Y�H���V�W�D�W�H�G��that they have developed PALs however in case 

of India dispersed and disassembled nuclear components are seen as super-PALs. 

 

The above discussion leads to the following tentative conclusions concerning the 

influence of control on the stability of nuclear C2: 

 

Greater formalization and centralization of systems will strengthen the stability of 

nuclear C2 during peacetime, but will increase instability during crisis situations 

  

Greater centralization and more formulation positively affect communication, which 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 development of nuclear arsenals. The whole mechanism of nuclear strategy, 

nuclear deterrence, combat readiness and survivability depends on the effective 

management of nuclear operations that can only be ensured through rigorous, robust and 

well synchronized nuclear 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 possible 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 and psychological aspects, and 

examined different NWS. But still a comprehensive study of nuclear C2 is lacking 

primarily due to limited knowledge about nuclear operations available in public domain, 

although this is changing. This thesis attempts to shed additional light on this topic by 

exploring the factors that influence the evolution 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 nuclear 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 from other studies in that it looks at four key cases �± 

Britain, China India and Pakistan. It applies a comparative study approach and a common 

framework to these in order to study factors affecting development of nuclear C2 across 

different time periods and in different contexts. In doing so it examines both human and 

material factors due to the intricate link between personnel, processes, procedures and 

technologies in the nuclear C2. In doing so it looks at the full range of relevant 

stakeholders of three stakeholders (politicians, military and scientists) within the nuclear 

C2 enterprise. Four key factors that influence the evolution and stability of nuclear C2 are 

identified: geo-strategic 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 political, 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 nuclear C2 should 

work accurately according to these plans, creating a high degree of interdependence 

among the three communities. 

 

The thesis advances the key idea that the establishment of a formal, effective and 

synchronized command and control for the management of nuclear weapons operations 

has become a global norm based on the experience and practices of the developed nuclear 

weapon states (NWS). Here the practices of the original NWS have influenced the 

development of nuclear C2 in the newer NWS such as India, and Pakistan. It also 

advances seven interrelated but tentative conclusions on key influencing factors that have 

and will continue to impact on the evolution and stability of nuclear C2 systems, listed 

and explained in detail below. 

 

At the inception and growth stages if there exists a strong and consistent 

threatening geo-strategic environment, this will necessitate effective collaboration 

and communication between stakeholders, resulting in increased nuclear C2 

stability 

  

At the maturity stage, an evolving geo-strategic 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 international norms, 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 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 

 

Greater formalization and centralization of systems will strengthen the stability of 

nuclear C2 during peacetime, but will increase instability during crisis situations 

  

Greater centralization and more formulation positively affect communication, 

which in turn is likely to decrease stagnation within a nuclear C2 system, 

increasing stability over its lifetime 

 

A constantly threatening geo-strategic 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 of uncertainty 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 geographical proximity are the important factors in devising 

�1�:�6�¶���U�H�V�S�R�Q�V�H�����$�S�S�U�R�S�U�L�D�W�H���U�H�V�S�R�Q�V�H�V���E�\���D���1�:�6���W�R���D�G�G�U�H�V�V���W�K�H�V�H���W�K�U�H�D�W�V���D�Q�G���F�K�D�O�O�H�Q�J�H�V��

reflect its nuclear C2 adaptation to its respective geo-strategic environment. 

 

It is clear that Britain and China served as norm setters for the two new NWS 

(India and Pakistan). Established NWS, had more control over external environment at 

the inter-organizational level as evident by the extent of flexibility and autonomy the 

British nuclear managers had during the early 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 the established 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 know-how. In presence of these challenges, 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 also depends on the prevailing 

strategic thinking, or mindset, and the level of agreement or disagreement amongst 

stakeholders at the domestic level. 

 

Leadership is an important factor in shaping nuclear C2. The power and influence 

of leadership on nuclear C2 varies across the case studies studied in this thesis. The 

influence of this variable is dependent on the strategic culture of a particular NWS. This 

highlights the dimension of strategic culture as a key variable that depicts sui generis 

nature of nuclear C2 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 

�H�[�W�H�Q�W�� �R�I�� �L�Q�I�O�X�H�Q�F�H�� �R�I�� �O�H�D�G�H�U�V�K�L�S�� �P�L�J�K�W�� �G�H�F�U�H�D�V�H�� �E�X�W�� �W�K�H�� �U�H�D�O�� �O�H�D�G�H�U�V�K�L�S�¶�V�� �L�Q�I�O�X�H�Q�F�H��

depends on power distribution within a NWS. 

 

It is clear that centralization, formalization and communication are key for stable 

nuclear operations. The defined control of nuclear 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 and are strengthened over time, as the 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 tensions raise it is 

possible for the centralised control over nuclear launch to be relaxed and delegated to 

lower rungs of the chain of command. It is also evident from the case studies that 

Standard Operating Procedures (SOPs) related to nuclear operations are ones that ensure 

readiness and survivability of the nuclear force, 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 decision-making structure and 

process within nuclear C2. 
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