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INTRODUCTION 
 

 
 
 

It gives me great pleasure in writing the introduction to this book 
on titled “Aerospace Power : The Emerging Strategic Dimension”. The 
writer has collected a number of his articles and essays on this subject 
and compiled these into this volume. The issues that he has highlighted 
are extremely relevant and pertinent to modern day military affairs. 
Ranging from the tremendous impact of technology and nuclearization 
on air power to the emergence of air power as the major determinant in 
modern warfare to the imperative of air defence operations being 
assigned as a ‘core competency’ to the Air Force, he has covered a vast 
array of issues which serve to highlight the importance of the air element 
in modern warfare. 

 
Aerospace power, despite being the latest addition to the war-

fighting arena, has virtually revolutionized it with its extremely rapid 
development. Some military analysts have even ascribed the 20th Century 
as the ‘Century of Air Power’ and the events of the recent past all 
vindicate this view. Its extremely rapid growth to a position of 
significance in military events has correspondingly contributed to the 
intricacies of aerospace power not being understood and comprehended 
by the soldiers and sailors alike. It is this understanding which is a must 
in today’s environment of joint operations that this book is aimed at 
promoting. Soldiers and sailors must realize that gone are the days when 
aerospace power was construed to be just a supporting arm and an 
adjunct to the surface forces. Aerospace power today is a compulsion 
without which no other military instrument can be effectively employed. 
What is more, aerospace power can today be employed independently of 
the other two Services and that too in a decisive manner - something that 
was unthinkable just a few years back.  

 
It is also a matter of great satisfaction for me that a thoroughbred 

fighter pilot like Air Commodore Tariq Ashraf has embarked on this 
intellectual endeavour. It speaks highly of the encouragement that the 
PAF accords to academic activity and the environment of intellectual 
freedom that it provides to all its personnel. I hope that other PAF 
officers will take a cue from this endeavour and also write and express 
their opinions on professional matters. 
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I strongly recommend this book to all those involved with 
operational military activity in general, and those concerned with the 
employment of aerospace power, in particular.  
 
 
Good Reading and Happy Landings! 
 

              
 

 
 
 
 

MUSHAF ALI MIR NI(M), HI(M), SBt 
September,  2002                         Air Chief Marshal 
Islamabad            Chief of the Air Staff, PAF 
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FOREWORD 
 

Almost thirty years ago, as a typical youngster of the times who 
had had his fill of formal education, I thought it best to join the military 
in a bid to escape further education. The PAF, of the three military 
Services, was my obvious first choice for a variety of reasons. Looking 
back in retrospect and notwithstanding the impetuosity of my decision, I 
have never really regretted it, except for the fact that rather than being an 
escape from education, my interesting career of fighter flying in the PAF 
has been interlaced with virtually continuous academic activity.  

 
The various articles and essays in this volume are indicative of 

the academic work that a PAF fighter pilot is typically required to 
undertake during his career. It is not that I was singled out for this – 
almost every fighter pilot my seniority in the PAF of would assuredly 
have a similar repository of written work undertaken by him on military 
affairs. I am lucky in the respect that having preserved most of my 
written work in one form or another, I am in a position today to offer it 
for publication in the shape of this volume. As is natural, having been in 
the light blue uniform for such a long time, most of my articles pertain to 
the realm of Air Power.   

 
In making this dream of mine to have a published book in my 

name come true, I am extremely grateful and indebted to all my friends, 
family members, colleagues and superiors, who encouraged and helped 
me in this endeavour. This venture could not have been successful 
without their help, advice and kind assistance.  
 

Some of the serious and discerning readers amongst you may 
find an element of repetition in the various articles. Please do understand 
that since these articles were written at various times over the last few 
years, some repetition is bound to be there and I have purposely retained 
the repeated portions of the text so as not to spoil its continuity and flow. 
 
 

 
 

Islamabad        Tariq Mahmud Ashraf 
02 April, 2002       Air Commodore 
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AN INTRODUCTION TO AEROSPACE 
POWER 

 
Author’s Note: 
 
Initially, this book was compiled by me essentially for 
my colleagues in the Pakistan Air Force. However, those 
of you who have ever been involved in such an 
endeavour as writing a book would bear me out that one 
of the most difficult things for an author is to select, and 
specially, discard his own written work. 
 
As the book started getting fatter and fatter, with more 
and more articles being included, it soon surmised that 
the audience which the book was aimed at, had also 
expanded to include not only the officers from the other 
two Services but also the civil servants dealing with 
defence issues and the concerned general public. 
 
Since the book was earlier being written for the Air 
Force audience, it was assumed by me that the readers 
would have a basic insight into the working of aerospace 
power. The expansion of the target reader audience, 
however, necessitated the inclusion of this section on the 
basics of aerospace power and its employment, 
primarily for the non-Air Force readers. 
 

Definition 
 

Air power can be defined as “Combat power delivered through 
the medium of air” or ‘the use of the air medium to enforce the national 
will’. From this, it follows that man first used air power when he hurled 
stones or threw spears and arrows against his opponents.  However, the 
real use of the third dimension became possible only after the Wright 
brothers were able to break the bounds of mother earth.  Since then, 
aviation has progressed at an amazing pace with no end yet in sight.  The 
use of aircraft for military purposes has virtually changed the complexion 
of warfare.  Military strategists and students of warfare are still 
wondering whether our understanding of this newly acquired capability 
is complete?  
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The definition itself implies that the medium of air needs to be 
exploited for own offensive, defensive and supply operations while 
simultaneously denying the enemy the freedom to undertake the same.    
 

This chapter aims is to define air power, describe its basic 
characteristics and missions, discuss how its early proponents viewed it 
and briefly elucidate on the early years of the evolution of air power as 
an instrument of military force – focusing on the period till the end of the 
First World War. 
 

The recorded history of Air Power, though short, is rich. The 
rapidity of its development is unparalleled in the history of human 
innovations It’s arrival revolutionized the basic concepts of warfare. As 
soon as the combat potential of flying machines began to emerge; people 
with vision professed its future impact on warfare - and subsequently, 
military commanders started to consider air power as an important factor, 
even while planning for their subsequent surface operations, both on land 
as well as on sea.  
 
Primary Strengths of Air Power 
 
Basically, there are three primary strengths of air power: Height, Speed 
and Reach.   
 

(a) Height. The ability of an aircraft to operate over a large 
spectrum of altitude enables it to overcome the surface obstacles 
and reach areas that may not be otherwise assessable by land or 
sea. In the words of H G Wells, “in the air all directions lead 
every where.” Thereby exposing the enemy to a constant threat 
from the third dimension. 
 
(b) Speed. Air being the rarest of the three mediums offers 
least resistance to moving objects thus enabling aircraft to move 
at high speeds ensuring application of air power while 
maintaining a great degree of surprise. 
 
(c) Reach.  ‘Speed’ and ‘Height’ translate directly into 
farther reach thereby taking the battle to the deeper parts of the 
combatant’s territories.                       

 
The change in time and space dimension, brought about by these 

primary strengths of air power, has numerous implications and has led to 
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major changes in many a concept of surface warfare. Some of these are 
mentioned below: 
 

Depending upon the ranges of adversaries aircraft, forces and 
installations relatively deep inside enemy territory can be easily 
engaged, thereby changing the concept of secure rear bases, 
flanks and fortifications. 

 
The concept of security of surface forces and installations has 
come to emphasize the requirement of Air Defence, Dispersal, 
Camouflage and Hardened Shelters. 
 
The availability of accurate, effective and timely firepower from 
the third dimension has multiplied the offensive capability of 
surface forces. 
 
Availability of accurate and timely information regarding the 
disposition of the enemy through air borne sensors and satellites 
has greatly facilitated campaign planning. As such, while 
gathering of operational intelligence has become easier, its 
denial to the enemy has also become that much more critical. 
 
Enemy, as well an own Lines of Communication having been 
exposed to a constant threat of destruction from the air, 
necessitate force deployment strategies being kept very fluid and 
also under constant review. 
 
Vulnerability of ships to air power has led to some fundamental 
changes in the established precepts of Naval Warfare. 

 
In a nutshell, the advent of air power has revolutionized the 

centuries old concept of warfare. In this regard General Douhet said, “It 
must seem strange that the sky, too, is about to become another battle 
field no less important than the battle fields on land and sea. But from 
now on we had better get accustomed to this idea and prepare ourselves 
for the new conflicts to come.” It would be pertinent to note that ever 
since air power came of age in the Second World War, its use has 
become an increasingly decisive element of warfare.  
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Positive Characteristics or Attributes of Air Power.  
 

These are those positive characteristics of Air Power that 
distinguish it from land and sea based military power. These 
characteristics are:- 
 

Flexibility. Air power can perform a wide variety of 
missions thereby producing a wide range of effects. A modern 
multi role aircraft can be made to switch between Air Superiority 
missions, day / night air defence, reconnaissance, bombing etc. 
 
Ubiquity. Within a given level of resources, air power can 
simultaneously counter or pose threats across a far wider 
geographical area than is possible for land or sea forces. 
 
Responsiveness. It can be rapidly deployed in distant 
theaters to provide visible and timely support to surface forces or 
act as deterrent to aggression. Responsiveness of air power is as 
important in crisis management as it is in conflict. The primary 
strengths of ‘Speed’ and ‘Reach’ contribute significantly to its 
responsiveness. 

 
Concentration of Force.  ‘Speed’, ‘Reach’ and ‘Flexibility’ 
allow air power to concentrate military force in time and space, 
whenever and wherever required. As such it ensures  “getting 
there fastest with the mostest1”. The total firepower of an air 
force can be concentrated where it is needed the most both in 
terms of time as well as that of place.  
 
Offensive Action. In the words of AVM Johnie Johnson a 
leading ace of WWI, “Space in which to manoeuvre is the air, 
unlike fighting on land or sea, is practically unlimited, any 
number of aeroplanes operating defensively, would seldom stop 
a determined enemy from getting through. Therefore, the aircraft 
was, and is essentially an instrument of attack, not defence”. 
 

Negative Characteristics or Limitations of Air Power. Though not 
hindrances, these limitations do merit a mention and consideration when 
it comes to the employment of air power:- 

                                                        
1 General Nathan Forrest, US Civil War General. As quoted in ‘RAF Air Power 
Doctrine, page 13. 
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Limited Payload. While this characteristic may sound 
more like a weakness of air power, it could easily be translated 
into a virtue by timely delivery of limited precision munitions to 
take out high value targets. In fact, the increased lethality of air-
delivered munitions and their preciseness that now enables a 
single aircraft to do what used to require several hundreds of 
aerial platforms during World War II has reduced the 
significance of this limitation. 
 
Impermanence. Aircraft, due to obvious constraints, 
cannot remain permanently present at the required places. Even 
the United States with its massive aircraft fleet and wherewithal, 
would be short of resources to ensure permanent presence of air 
power at all points of interest. Due to this limitation, the effects 
created by air power tend to be transient or temporary in nature. 
 
Dependence on Technology, Infrastructure and Training. Air 
power being a product of technology tends to be more sensitive 
to technological changes than sea or land powers. As such a 
force with better aircraft, weapons, intelligence and technical 
skills would have better chances of success. Also, while aircraft 
remain formidable fighting machines they are highly vulnerable 
on ground where they remain dependent on well protected and 
defended bases.   

 
Manpower Expertise and Prowess. The technology intensive 
nature of air power equipment and assets necessitates the 
availability of highly trained and technically proficient 
manpower. Unless such a pool of expertise is available, no air 
force can be efficiently maintained or employed.  

 

A modern, autonomous, and thoroughly trained Air Force in being at all 
times will not alone be sufficient, but without it there can be no national 
security. 

— General H. H. 'Hap' Arnold, USAAF. 

Thank God men cannot as yet fly and lay waste the sky as well as the 
earth! 

— Henry David Thoreau 
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AIR POWER – THE FORMATIVE 
YEARS 

 
In the years of infancy of air power, most military leaders and 

strategists were unable to appreciate the potential of air power.  In the 
beginning of WW-I the use of aircraft was limited to reconnaissance and 
artillery spotting.  However, as the war progressed, more capable aircraft 
were developed increasing their employment options. 
 

It was in 1915 that British first used aircraft to bomb a railway 
station in France while in June 1917, the Germans dropped High 
Explosive bombs on London, causing 500 casualties. 1918 witnessed 
progress in evolution of air strategy when German airfields were 
successfully attacked. However, as air power was still developing, WW-I 
ended without providing convincing proof of its ability to create effects 
or of the offensive potential of aircraft.  It was believed that air power 
could only make minor contribution in form of close support of surface 
forces. Throughout this war, however, air power continued to gain 
importance and expanded rapidly.  
  

The inter-war years saw the real evolution of air power and air 
strategy.  This period also witnessed a tussle between the two established 
Services and the fledgeling Air Force with a controversy emerging 
between those opposed to an independent air force and those in favour of 
it. During this period of controversy, several proponents of air power 
emerged. 
 
The Early Air Strategists 
 
Some of the main theorists and their views were:- 
 

General Douhet, an Italian artillery officer, is regarded as the 
father of Air Strategy.  He strongly favoured an independent air 
force, and advocated offensive employment through long range 
bombers against industries and centres of population. He 
believed in strategic use of air power while not giving much 
credence to the theory of defence through combat in the air.  His 
idea of command of the air was to strike at the very potential of 
the enemy’s war making machine.  Though not often 
acknowledged, British and Americans both benefited immensely 
from their study of Douhet’s Air Doctrine. 
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Sir Trenchard of Britain, an officer of the British Army, rose to 
become CAS of RAF in 1918. He advocated the independent 
application of air power and an air force of balanced 
composition.  As opposed to Douhet, he believed in taking 
defensive measures and structured his air force with a mix of one 
third fighter and two third bomber aircraft. 
 
In USA, General Mitchell, argued in favour of an independent 
air force.  He believed in the concept of strategic bombing but 
did not entirely ignore the tactical use of aircraft. Air superiority 
remained high on Mitchell’s priorities, as did the control of the 
air through defensive action. Till today, the USAF has followed 
his doctrine by investing in air superiority fighters like F-16, F-
15 and F-22 alongside dedicated bomber platforms such as the 
B-52, F-111 and B-1 bombers. Major Alexander Seversky of the 
USAAF, predicting a rapid increase in range of aircraft, also 
believed in long-range bombers undertaking attacks in depth. In 
order to prove their point, Mitchell and Seversky conducted 
successful trial attack against an abandoned naval vessel.  

 
Evolution of Air Power – The Early Years 
 
In December 1903, after the first flights, when the Wright brothers 
packed their goods and started home from Kitty Hawk, they had no 
illusion regarding what they had done. As had happened with several 
inventors who preceded them, the Wright brothers also thought initially 
that they had invented the perfect weapon to end all wars.  
 

When my brother and I built the first man-carrying 
flying machine, we thought that we were introducing 
into the world an invention which would make further 
wars practically impossible. 

— Orville Wright, 1917. 
 
They offered their invention to the US government, which refused to 
lend financial support for the experimental development of devices of 
mechanical flight. The world did not consider it anything more than high 
adventure and a thrilling sport. However, in the fall of 1906, when 
Santos Dumont got off the soil of Europe in a heavier than air aerial 
platform, the English media magnate Lord Northcliff was forced to say 
“The news is not that man can fly, but that England is no longer an 
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island”. H G Wells in his book ‘The War in the Air’, published in 1909 
said: 
 

“Air power of nations would revolutionize the conduct 
as well as the social consequences of war”.  

 
While the potential of air power was visualized by many, the 

universal acceptance of the same was neither smooth nor easy. The 
mindset of people can be visualized by seeing how the air arm was 
initially established. The Italians formed an aeronautical section in the 
army in 1884. In 1911, during the Italian army’s manoeuvres in Libya 
they successfully used an aircraft and two airships for reconnaissance. 
Subsequently, on 23rd October, 1911, during their war with Turkey, the 
Italians employed aircraft for reconnaissance over the Turkish lines. By 
the end of October 1911, the Italians militarized the use of air power by 
hand dropping four 2 kg bombs over the Turkish lines. This short period 
during Oct-Nov 1911 can very rightly be considered as the birth of the 
offensive military employment of air power.  
 

 In 1909, USA established an aeronautical division in the US 
Army’s Corps of Signals. At the outbreak of WW I, this Corps had about 
20 aircraft on its strength. In 1911, the first British military aviation unit 
was raised as a part of the Royal Engineers with the Royal Flying Corps 
(RFC) being founded a year later with the express task “to locate enemy 
for the army and navy”. France was not convinced of the effectiveness of 
aircraft and even an unusually progressive and open-minded General 
Foch regarded aviation as  “A good sport but useless for the army”. The 
Germans, though uncertain about the military uses of aircraft, did set up 
a Corps of Military and Naval Aviation but placed it under the Inspector 
General of Military Transport, implying vaguely that they regarded the 
aircraft only a means of transportation. However, there is evidence of 
some attempts having been made by the Germans to train pilots for 
undertaking observer and reconnaissance roles.  
 
Air Power During WW I 
 

At the outbreak of WW I aerial military concepts were in a 
rudimentary stage and were largely untried. The generals and the 
admirals for the most part, had only a vague idea of the tasks they could 
expect the aircraft to accomplish. This led to their lack of faith in the 
ability of aircraft to support land and sea operations. The initial days of 
WW I saw air power still in its infancy. All the participating air arms 
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entered the war with slow two seat aircraft utilizing them for 
reconnaissance and guiding artillery fire. However, it was not long 
before the potential of air power began to emerge and faster single seat 
aircraft called scouts, intended for long-range reconnaissance, began to 
appear. The subsequent development and major employment of air 
power during WWI was as follows:- 
 

Germans were the first to convert the scout into a fighter by 
installing a fixed machine gun. 

 
In January 1915, the British were the first to execute a bombing 
attack on Lille railway station in France. 
 
Till 1916, very little technological improvement in aircraft 
design and delivery techniques plagued mission effectiveness 
due inaccuracies. 
 
In 1917, the Americans entered the war with a very small air 
force comprising approximately 20 aircraft. 
 
June 13, 1917 was a watershed, when 21 German Gothas 
attacked London and dropped 118 High Explosive bombs 
causing 150 deaths and injuring another 350 people. 
 
In 1918, the RAF was created with the doctrine of ‘Strategic 
bombing’ at the heart of its existence. 
 
In 1918, a significant development occurred when the idea of 
concentrated attacks on German airfields proved successful. 

 
In summary, the air action during the First World War ended 

without providing any convincing proof of the offensive or defensive 
potential of aircraft. The senior army and navy officers hardly had any 
faith in the ability of the aircraft to carry out independent missions 
successfully. They believed that an air force could make only minor 
contribution in the form of close air support of surface forces. The few 
who believed differently could not find enough evidence in support of 
their views.  However, even in this era of doubtful concepts where aerial 
bombardment did not produce any decisive effects, there were people of 
vision, who thought that Air power could be used as an independent 
means of war operations since unlike artillery, an air fleet could conduct 
extensive operations far from and independently of, both army and navy.  
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However the experience of war did show the need for independent 
control of military aviation. The importance of the emerging concepts of 
air power can be gauged by the expansion in British military aviation 
during the First World War. In 1914, Britain had 150 military aircraft 
and 7 airships; by 1918 there were over 22,000 aircraft and 103 airships. 
 
Development of Air Power in the Inter War Years 
 

The period of 20 years between the two wars saw a rapid 
development of technology. This gave the aircraft better reliability, 
longer range and an enhanced capability to attack, defend and survive in 
hostile environments. During this period the British were perhaps the 
first to appreciate the impact of air power. The British Prime Minister, 
Stanley Baldwin, in response to a question as to whether England should 
involve itself in others battles remarked, “It is easy to say, as many 
people do, that England should isolate herself from Europe, but we have 
to remember that the history of our insularity has ended, because with the 
advent of aeroplane, we are no more an island. It does not matter whether 
we like or not, we are indissolubly tied to Europe”. 
 

In fact, so seriously did Baldwin take the induction of the aircraft 
in the military role that on learning that the Germans had secretly built an 
Air Force in defiance of the Treaty of Versailles, that he said, “I wish for 
many reasons flying had never been invented” 
 

Subsequently the British Government, while implementing the 
recommendations of the Salisbury Committee, decided to rearm the RAF 
in ten years (1924-34). The aim was to have an RAF strong enough to 
protect England against air attacks by the strongest continental air force 
within striking distance.  
 

In 1919, Germany had surrendered over 15,000 aircraft under the 
Versailles Treaty and was forbidden to set up an aircraft industry. 
However, taking cover of the 1924 Paris agreement she went full speed 
in re-establishing her aircraft industry and concentrated towards the 
manufacturing of aircraft for commercial transport, sport and gliding. 
Under the cover of these aircraft the Germans covertly developed the 
technology for converting these aircraft and making them ready for 
military use. At the same time they secretly kept working on military 
aircraft and air strategy in Spain. By 1926, the German airline Lufthansa 
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alone carried more passengers, mail and cargo than all other European 
airlines combined. 
 

After coming to power in 1933, Hitler, with the aim of “restoring 
Germany’s pride” ordered the manufacture of military aircraft and by 
1935, the Luftwaffe was established with 2,000 aircraft comprising 
fighter, bomber and transport platforms. At this point in time, the 
Luftwaffe, under Air Minister Hermann Goering, was probably the 
strongest and most organised air arm in Europe. 
 

During this period, France, also went through a rebuilding 
programme for the air force but, based on the lessons of the 1st world 
war, trained and equipped it for close support of land and sea operations. 
It was equipped with only short-range light bomber aircraft, with no 
plans of producing long-range bombers.  
 

In the USA, reluctance of the two senior Services to accept the 
existence of an independent air force; led to the formation of an Air 
Corps wholly subordinated to the army. However, the leaders of the Air 
Corps continued to press for the creation of a long-range heavy bomber 
force capable of undertaking independent missions. On the other hand, in 
1923, the Italian Air Force, under the Air Ministry, got the status of a 
third independent armed Service.  
 

In sum total, the inter-war years saw utmost resistance by the 
armies and navies against the establishment of an independent air arm. 
All along, the Generals feared losing out on their share of the power and 
financial cake. However the proponents of air power prevailed and got 
independent air forces established in all major countries, except USA.  
 

In order to restrict the size of the independent air forces, the 
opponents propagated that the establishment of a strategic bomber force 
would become provocative, therefore the air force should be maintained 
as a defensive force only, equipped with fighter aircraft.  This idea was 
vehemently disagreed to by the proponents and General Douhet amply 
expressed this idea when he wrote “It is not enough to shoot down all 
birds in flight if you want to wipe out the species; there remain the eggs 
and the nests. Destroying an enemy’s aeroplanes by seeking them out in 
the air is, while not entirely useless, the least effective method. A much 
better way is to destroy its airports, supply bases and centers of 
production”. Trenchard even went further when he advocated that the air 
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war should be fought in the enemy skies. This, he thought, was the best 
way to prevent air attack on Britain’s vital centers. 
  
Conclusion 
 

Notwithstanding the tremendous development in the area of 
military aviation from 1914 till 1939, in actual fact air power came of 
age during WWII i.e. 1939-45. During this period, aviation progressed at 
a breathtaking pace. The allied air forces entered the war with biplanes 
and ended with jet fighters and while the fighting speeds rose from a few 
miles per hours to supersonic speeds, the operating altitudes increased 
from low and medium altitudes to well in excess of 50,000 feet. More 
importantly, this expansion in the size and the potential of the Air Force 
was accompanied by it gaining a position of greater importance in 
military affairs. 
 

Bombardment from the air is legitimate only when directed at a military 
objective, the destruction or injury of which would constitute a distinct 
military disadvantage to the belligerent. 

— The Hague Convention of Jurists, 1923. 
There are pilots and there are pilots; with the good ones, it is inborn. You 
can't teach it. If you are a fighter pilot, you have to be willing to take 
risks. 

— General Robin Olds, USAF. 
 
Today it is even more important to dominate the . . . highly sophisticated 
weapon systems, perhaps even more important than being a good pilot; 
to make the best use of this system. 

— General Adolf Galland, Luftwaffe. 
 
One of the secrets of air fighting was to see the other man first. Seeing 
airplanes from great distances was a question of experience and training, 
of knowing where to look and what to look for. Experienced pilots 
always saw more than the newcomers, because the later were more 
concerned with flying than fighting. . . . The novice had little idea of the 
situation, because his brain was bewildered by the shock and ferocity of 
the fight. 

— Air Vice-Marshal J. E. 'Johnnie' Johnson, RAF. 
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THE FUNDAMENTALS OF AIR 
STRATEGY 

 
Introduction 
 

Despite the fact that air power is accepted as an essential 
component of the country’s military system, the aspect of the actual 
methodology of employment of air assets still remains a contentious and 
some what debatable issue. In this chapter, the endeavour will be to 
provide the reader a wholesome perspective of the fundamentals of air 
strategy, based on relevant historical facts, prevailing perceptions and 
new developments that are shaping air power. The chapter will also 
discuss the principles governing the formulation of air strategy and 
employment of air power before concluding with a brief look at the 
future. 
 

From the humble beginnings in the beginning of the 20th Century 
to the tremendous firepower unleashed during the Gulf War, air power 
has developed a capability far beyond the imagination of its pioneers, 
and early protagonists. To assimilate the reasons for this growth, and the 
true potential of air power, its unique characteristics must be understood.  
Since its arrival on the military scene in 1903, air power has 
fundamentally transformed the way wars may be won or lost.  This has 
been so because of its well-known attributes of ‘Reach’, ‘Height’ and 
‘Speed’ which have been discussed in the preceding chapter. 
 

Along with these positive attributes, the limitations of air power 
such as impermanence, weather and the need for ground infrastructure 
must also be kept in mind. These characteristics, both negative and 
positive have, over the years, fuelled views on the use of air power.  
Generally, airmen and the proponents of air power have tended to 
magnify the importance of its attributes and to minimise its limitations 
while others belonging to the Army and the Navy, have tended to 
highlight the limitations of air power and downplay its air power’s 
positive aspects. 
 

Understandably brimming with enthusiasm, the early proponents 
of air power were generally ecstatic over its tremendous potential and, 
like General Billy Mitchell of US Army Air Forces, even elevated it to a 
height and importance where it could be considered as “the arbiter of a 
nation’s destiny”. Notwithstanding the fact that General Mitchell was 
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subsequently court-martialed for his controversial stance, his prediction 
was proven true as more and more people began to understand the true 
dimensions and potential of air power.   
 

“For good or ill, air mastery is today the supreme 
expression of military power.  Fleets and armies, 
however necessary and important, must accept 
subordinate rank.  Air power is a memorable milestone 
in the march of man”. 
 

- Sir Winston Churchill 
Principles of Air Power Employment 
 
Air Power is a Weapon of Offence. Most land strategists contend that 
defence is the stronger form of war. This belief flows from the facts that 
when it comes to land warfare, a defender has the advantage of 
fortifications, can dig in, is familiar with the terrain and may be operating 
on interior lines to defend fairly well defined invasion routes. The same, 
however, could not be farther from the truth when it comes to air power, 
which has offense written all over it.  
 

Space in which to manoeuvre in the air, unlike fighting 
on land or sea, is practically unlimited, and . . . any 
number of airplanes operating defensively would seldom 
stop a determined enemy from getting through. 
Therefore the airplane was, and is, essentially an 
instrument of attack, not defense. 

— Air Vice-Marshal Johnnie' Johnson, RAF. 
 

Because of its independence of surface limitations and 
its superior speed the airplane is the offensive weapon 
par excellence. 

   
— General Giulio Douhet 

 
The most important principle governing the employment of air 

power, therefore, is that air power is a weapon of offence.  This is why 
offensive employment of air power has been the recurrent and constant 
theme of all successful air campaigns.   
 
Importance of Air Superiority. The second factor that air strategists 
must consider is that the achievement of air superiority is a necessity.  
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No country has ever won a war in the face of enemy air superiority, no 
major land or sea offensive has succeeded against an opponent who 
controlled the air, and no defence has sustained itself against an enemy 
who had mastery of the skies.   
 

“Anyone who has to fight, even with the most modern 
weapons, against an enemy in complete control of the 
air, fights like a savage against a modern European 
army.” 

       - Field Marshal Erwin Rommel 
 

“In the short history of air warfare, no nation with 
superior air forces has ever lost a war to the force of 
enemy arms.” 

- Lt Gen Bradley Hosmer, President NDU, USA 
 

The caution here must be that although air superiority can be 
used to exploit the situation on the ground or sea, or even in the air, it is 
only the means to an end and as such, its achievement should not be 
pursued as an end in itself.  Air superiority is only an essential first step, 
but there must be political will and military intent to exploit its advantage 
and win wars, specially the ground or surface battles. 
 

The future battle on the ground will be preceded by 
battle in the air. This will determine which of the 
contestants has to suffer operational and tactical 
disadvantages and be forced throughout the battle into 
adopting compromise solutions. 

— General Erwin Rommel 
 

To have command of the air means to be able to cut an 
enemy's army and navy off from their bases of operation 
and nullify their chances of winning the war. 

— General Giulio Douhet 
 

Unity of Command Necessary for Effective Air Power Employment.  
 

The third central principle related to the employment of air 
power is that unlike other forces, air power is indivisible and as such, it 
must have unambiguous unity of command.   
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Air power is indivisible. If you split it up into compartments, you 
merely pull it to pieces and destroy its greatest asset - its 
flexibility. 

  — Field Marshal Bernard Montgomery 
 

The increasing recognition of the central importance and 
pervasive influence of air power over land and sea, has led surface force 
commanders to try to acquire organic air elements as an essential 
component of their own force structure.  Notwithstanding the usefulness 
of the Army and the Navy developing their own service-specific air 
arms, history has shown again and again that air power must be 
employed under a unified command of an air minded person.  Far greater 
effects can be achieved in employing air power for offensive operations 
centrally, rather than by distributing it in penny packets to support 
several ground battles.  Similarly, the organic elements of air defence, 
when being controlled and managed by diverse agencies, can become a 
threat to own high value assets. From this can be inferred that a 
centralized and unitary control over all air defence assets will definitely 
be advantageous to implement.   
 

Surface warfare when waged against an enemy, has to 
commence against the outer periphery of the enemy and the attacking 
force has to fight its way through in order to reach the core of the enemy. 
This implies that ground forces have to contend with the continuous 
defence being put up by the enemy forces as well as the friction that is 
posed by the terrain obstacles while fighting towards the core from the 
periphery. Air power, however, with its ability to deliver virtually tons of 
ordnance in a few minutes, on targets that are thousand of miles away, 
can offer the option of attacking the core directly without having to really 
contend with the periphery and while remaining relatively free of the 
ground friction. Even though the weapons that modern technology has 
now provided to the surface forces offer significantly increased ranges, 
this increase is insignificant when compared with the similar capabilities 
of the weapons that have become available to air power.    
 

The advent of air power, which can go straight to the vital 
centers and either neutralize or destroy them, has put a 
completely new complexion on the old system of making war. It 
is now realized that the hostile main army in the field is a false 
objective, and the real objectives are the vital centers. 

 
— Brig Gen 'Billy' Mitchell,1930. 
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Ability of Air Power to Influence the ‘Time’ Factor. Another attribute 
of air power that has a bearing on the formulation of air strategy is its 
ability to produce simultaneous physical and psychological shock by 
dominating the fourth dimension  ----- time2.  It achieves this through its 
inherent ability to select sectors to operate in, at will and in any desired 
role, to synergize actions of multiple units for maximum effect at any 
desired time. An advantageous capability of air power in this context is 
the freedom not only of engaging at will but also of disengaging at will 
with greater relative ease than that available to the surface forces. Since 
the tempo of air operations can be increased or decreased to telescope 
events and time, air power can produce a much bigger and more 
pronounced physical and psychological shock effect.  
 

A modern state is such a complex and interdependent 
fabric that it offers a target highly sensitive to a sudden 
and overwhelming blow from the air. 

— B. H. Liddell-Hart 
 

This freedom of being able to increase or decrease in the tempo 
of combat operations that is available to air power, is not available to 
armies and navies which, once engaged, have to remain committed to a 
given course of action for much longer periods. The flexibility of 
operations of air power enables a commander to move very rapidly and 
that too from unexpected directions. This freedom gives the dimension of 
‘time’ an entirely different meaning and connotation since it enables the 
causation of surprise, confusion and disorientation in the mind of the 
adversary.     
 

Air Power is, above all, a psychological weapon—and 
only shortsighted soldiers, too battle-minded, underrate 
the importance of psychological factors in war. 

— B. H. Liddell-Hart 
 

The principle of mass is familiar to all of us. Speed and surprise 
can sometimes substitute for mass.  The German victory against Poland 
and France, the Russian campaign during World War-II and the lightning 
operation by the Israelis during the Beka’a valley conflict are cases in 
point.  However, air power tends to become less effective in low 
                                                        
2 Air Commodore Muhammad Kaiser Tufail, Deputy Commandant PAF Air 
War College, Karachi. Lecture on ‘Fundamentals of Air Strategy’ delivered at 
the Pakistan Navy War College, Lahore. 
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intensity conflicts, because it can no longer telescope time.  Such 
campaigns are directed by events on the surface.  Examples being the 
interdiction campaign, code-named “Rolling Thunder” during the 
Vietnam War and the Afghan operations by the Pakistan Air Force 
during the Soviet occupation of Afghanistan in the 1980s, where air 
power had been severely tied down in terms of rules of engagement, 
dictated by lack of corresponding commitment of the surface forces3. 
 

Air power also has the unique capability of carrying out 
simultaneous, parallel operations at all levels of war.  While the surface 
forces must sequentially fight the battles necessary to complete an 
operational cycle, air power is capable of operations at all levels 
simultaneously.  It can carry out different role-specific campaigns at the 
same time.  For example, the Allied Air Forces during World War-II 
were engaged in both air superiority and strategic bombing operations 
simultaneously.  While they were continuously bombing the German 
industry to create strategic effects, they were concurrently fighting 
against the Luftwaffe to achieve air superiority and protect their own 
armies and at the same time, carrying out close support and interdiction 
to destroy opposing forces on the ground.  This flexibility of air power 
must always be exploited. 
 
Linkage Between Technology and Air Power. Air power and 
technology go together.  The cutting edge of technology combined with 
air power is what multiplies the effects created.  Air power, is in fact a 
product of technology and in the view of some, a distinct technological 
edge over an aerial adversary can serve to offset the disadvantage of lack 
of numbers. 

Superior technical achievements -- used correctly both 
strategically and tactically -- can beat any quantity 
numerically many times stronger yet technically inferior. 

— Gen Adolf Galland, Luftwaffe. 
 

Combat aircraft have to penetrate defences, and deliver 
precision-guided munitions to achieve strategic effects. Since these 
offensive missions require going through the entire spectrum of anti-
aircraft defences, attacking aircraft, in order to remain survivable, have 
to have the best protection measures in terms of navigation and attack 
systems and ECM, and after navigating to far and distant targets, aircraft 
                                                        
3 Ibid. 
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must employ the latest generation of smart weapons with unmatched 
accuracy and lethality.  Consequently, there has been a revolution in 
aerodynamics, electronics, aircraft engines and weaponry to make 
modern aircraft more capable.  Developments have been incorporated 
involving stealth, standoff weapons and highly advanced information 
systems.  All these technologies have been readily absorbed by combat 
aircraft and have made air power substantially more effective.   
 

The quantum technological leap in the development of combat 
aviation from Kitty Hawk to the F-22 has been, to say the least, 
phenomenal.  Army and naval systems too have developed over a period 
of time but such development pales when compared with the progress 
made in aviation.  Air strategy, therefore, is quite often driven by 
technology and is significantly influenced by it. 
 
Development of Air Strategy 

 
With this background of air power’s rapid evolution and a few 

thoughts on the factors impacting on the formulation air strategy, we can 
perhaps crystallize a simple definition of air strategy or the objective that 
air power seeks to achieve and put it in the following words: 
 

“The ability to use airspace for offensive and defensive 
operations, while denying its use to the enemy.” 

 
As has been briefly alluded to in the previous chapter, the early 

air strategists sought to develop air doctrines that would apply to all 
wars.  Quite understandably, these were typical of the military doctrines 
prevalent at that time.  Their view of war was more like a mathematical 
equation whose variables can be selectively manipulated to achieve 
results.  They sought, through the air campaign, to break the enemy’s 
will to fight, but differed in their methodology.  Douhet and Harris 
wanted to target cities or population centres to break the will of the 
enemy.  Italian journalist Salvaneschi sought to destroy munitions and 
factories.  The German General Staff thought the enemy’s field army was 
the appropriate target, while Lord Trenchard advocated destruction of 
war material, communications and ammunition factories. I mention these 
views to highlight that most air strategy doctrines are centred on strategic 
bombing of enemy targets with only the choice of targets differing.  
 
Even today a modern air strategist essentially has to contend with the 
question of targeting.  He must identify what are the vital elements of an 
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enemy nation’s power and, how can air power sufficiently endanger 
these to bring about a change in the enemy’s will4.  Let us examine these 
questions in a little more detail to get some idea of modern air strategy. 
 

The first question, though simple in its enunciation, raises 
another very important question.  Who will determine what aspects of the 
enemy’s power potential to attack?  At the strategic level, obviously not 
just an airman. The military leadership perhaps, but a true answer may 
only be found through a high level multi-disciplinary group comprising 
economists, industrialists, engineers, specialists in various other fields 
and of course, the military.  The answer would then lead to a generic 
targeting strategy and also the determination of the desired level of 
destruction.  But perhaps the most important aspect of all would be 
timing.  Within the overall military strategy, the timing of the air assault 
is of crucial importance in the achievement of the desired effect. Once 
this has been done, the next issue would be to determine whether air 
attacks should be incremental, sequential or simultaneous.  This would 
essentially depend upon and be influenced by the time available, the air 
effort available and the space afforded by the situation on the ground.  
Incremental or sequential attacks would be desirable where the objective 
is to allow the opponent to assess the high risk and cost of war, and thus 
possibly reverse course. On the other hand, simultaneous assaults against 
multiple targets could disorientate and confuse the enemy to the point of 
paralysis, panic or even capitulation. 
 
Need for Joint Strategy and Planning. The above discussion points to 
the need for a centralized command and strategy to derive the maximum 
benefit from the awesome potential of air power.  The ability of air 
power to choose its targets at will without being limited by frontiers, the 
tremendous fire power that can be concentrated on a target or target 
system and the ability to deliver this firepower rapidly at a time of its 
choosing also makes air power the ideal choice, both as a deterrent or an 
offensive weapon of the first hour. This leads one to the obvious 
conclusion that air strategy truly has to be a part of the overall military 
strategy or defence strategy and thus cannot be viewed or talked about in 
isolation. 
 

                                                        
4 Ibid. 
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Basic Operational Roles and Functions of Air Power 
 

Air strategy is articulated through the traditional roles of air 
power. While the strategic role of air power has been alluded to earlier in 
this chapter, some of the major roles of air power and the contemporary 
concepts of its employment, particularly in reference to tactical air 
power, also need to be clearly understood.  Truly speaking, most of the 
concepts of air power employment that were evolved during the Second 
World War continue to remain valid till today.  What has changed, 
however, is the methodology of the conduct of these aerial operations, 
primarily due to enhanced aircraft capabilities and the availability of 
more precise, lethal, long range and effective weapons. 
 
Support to Surface Forces. The primary tactical mission of the air force 
was initially seen to be destruction of the enemy’s surface forces.  Thus, 
the conduct of direct support in the shape of close air support to the 
surface forces was the first concept to be developed for employment of 
air power.  The aim of close support operations was to deliver firepower 
in close vicinity of own troops in order to achieve an immediate impact 
on the outcome of the land battle or, at sea, to attack enemy surface 
vessels cruising within the range of shore based aircraft.  Today, 
however this role is increasingly being picked up by the integral service-
specific air elements that have sprung up within the armies and major 
naval forces, using aircraft and helicopters.  The commitment of air 
forces to the provision of direct support to the surface forces, therefore, 
has been gradually reducing over the years5.  It is just not considered cost 
effective to expose an aircraft worth millions to the risk of being shot 
down, while trying to hit a tank less than 1/100th of its price or an enemy 
bunker or fortification. Close support of surface forces, however, 
continues to occupy a place in the thinking of commanders at the 
operational and tactical level, especially in smaller Air Forces.  While we 
cannot afford to have role specific aircraft, Close Support must be carried 
out where necessary -- its direct impact on morale, the immediate battle 
and during crucial operations being aspects that are too vital to be 
ignored. 
 
Interdiction. This form of support to surface forces, albeit indirect, 
gained prominence during the Korean and Vietnam wars and has now 
become a critical component of joint air-land operations.  In order to be 

                                                        
5 Please link and read with chapter titled, “The Impact of Technology on the 
Employment of Air Power”. 
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successful, interdiction operations must be systematic, persistent and in 
phase with the tempo of the land battle.  These can have an almost near-
immediate effect on the battle by knocking out bridges, creating choke 
points and subsequently concentrating on attacking follow-on forces to 
disrupt, delay and destroy the enemy potential before it can be brought to 
bear on the ongoing battle.  The interdiction capability of modern aircraft 
has been greatly enhanced by smart weapons and it is increasingly 
becoming the preferred option of providing support to the ground forces, 
as compared to Close Support.6 
 
Control of the Air (Counter-air Operations). While the primary aim of 
air remains support to surface forces, this can only be achieved by 
degrading the enemy air capability, which can pose a threat to friendly 
troops on the battlefront as well as to friendly air assets. In other words, 
control of the air is essential to the conduct of all other types of aerial 
operations. The concept of Counter-air Operations, therefore, would 
continue to remain a part of contemporary strategic thought in the 
foreseeable future. Its success, is circumscribed by potent ground 
defences, which can inflict a prohibitively high attrition on attackers.  
Stand-off weaponry to attack enemy bases, command and control 
systems, and other “centres of gravity” is therefore far more preferable 
than conventionally delivered weapons. 
 

Engagement of enemy aircraft over own or his territory also 
remains a necessity in Counter-Air Operations. Shooting down aircraft in 
large numbers in aerial engagements has always been an effective 
measure for achieving air superiority.  From this angle alone, air defence 
along with fighter sweeps across the border becomes an important aspect 
of air power application.   
 

While achievement of total air superiority through Counter Air 
Operations may not be possible for smaller Air Forces, the attainment of 
a favourable air situation for a certain period in a particular sector would 
always be possible. This would be done with the primary objective of 
ensuring freedom of manoeuvre for own ground forces while denying the 
enemy air the ability to disrupt or destroy friendly forces would remain 
unchanged. 
 

                                                        
6 Please link and read with chapter titled, “Close Support versus BAI – An 
Appraisal”. 
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Intelligence Activities. Gathering operational intelligence through 
electronic means, satellite imagery and manned reconnaissance flights 
remains essential to determine the threat dimensions and to stay abreast 
of the enemy’s intentions.  Good intelligence allows economy of effort 
and ensures low attrition rates during operations.  All Air Forces, 
therefore, invest in acquiring effective surveillance and reconnaissance 
capabilities. 
 
Air Transport Support Operations. The role of air transport support 
has assumed a major importance as an acknowledged and effective force 
multiplier, particularly if air power has to be applied at very long ranges 
or wars are to be fought in different theatres.  This is normally the 
requirement of a large air force with worldwide commitments.  
Paradoxically, it has a crucial importance for small Air Forces too, who 
would like to disperse quickly and then redeploy assets to a threatened 
sector.  Dispersal permits survivability and redeployment enables 
concentration of force.  Helicopter support for the army gives them a 
short-range tactical airlift capability as well as mobility for Special 
Forces.  In many areas, surface operations can also be provided better 
logistic support through air transport.  The Berlin airlift in the early 
fifties and more recently the deployment and support of US forces for the 
Gulf War are two examples of the success and necessity of air transport 
operations. 
 
Conclusion 

 
The Future of Air Power. Notwithstanding the technological impact on 
capabilities for and against it, air power continues to retain its basic 
characteristics.  Its employment, therefore, in a broad sense, will 
continue to follow the established principles.  The emerging new 
capabilities of air force systems are bound to be increasingly 
sophisticated in nature.  Their application may range from low intensity 
operations at one end of the spectrum to nuclear delivery on the other.  
Future wars will be characterised by the following: 
 

The battlefield and the sky and space above it will be cluttered 
with electronic eyes and ears. Information warfare will hold the 
key to success. 

 
The technology of target recognition and identification will make 
concealment extremely difficult. 
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Weather and night, the traditional barriers to air operations will 
become almost insignificant. 

 
Air Force systems will become more and more complex, with 
large appetites for logistics and maintenance assets.  All this 
would need to be tied together by efficient communications.   

 
Costs will rise as never before and this would induce an 
unavoidable shift towards maintaining a smaller, though more 
potent, inventory of aircraft. 

 
Improved surveillance, better target recognition, ability to 
operate in adverse weather, good communications and the ability 
to transfer data from sensors to weapons in real time, would 
inevitably increase effectiveness of air power and lead to greater 
integration between land-air operations. 

 
Continuing to absorb technology, air power will become ever 

more accurate, lethal and effective.  It will have smart and role-specific 
weapons capable of cutting off communications, destroying command 
and control centres, seeking and destroying tanks, aircraft and ships.  
Developments in laser and space based weapons, information systems 
and the use of electronic counter measures will continue to bring about 
further advancements in weapons.  Stealth technology is already here and 
was used in the Gulf War.  It may not be far fetched to imagine a voice-
command controlled weapon system in the near future. 
 

Doctrinally, the emphasis of air operations will be on offensive 
rather than defensive operations, both in the air and on the ground.  
Planners will accept that air forces can be cost effective in the long run.  
While the initial acquisition costs may be high and the operation and 
maintenance costs may seem large, even a small Air Force can provide a 
deterrence potential far greater than a land or naval force many times its 
size.  There will, therefore, be greater reliance on air assets.  This 
highlights the necessity of having a sufficient level of air power within 
the military machine to ensure the success of a nation’s defence strategy 
and provide credible deterrence. 
 

Finally, we should accept that a nation’s military strength can be 
projected more readily through air power, which is not constrained by 
any borders or barriers as would be the case for land or naval forces.  
Here I am not talking of super powers or great powers only, but also of 
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countries like Pakistan, which need to maintain large armed forces 
during peacetime because of the existing threat.  By building up a 
capability to strike at key points well inside the enemy territory using air 
power, a balance of power can be maintained against larger land or naval 
forces.  A second aspect of this power projection would be the ability to 
take action in limited conflicts, where committing land forces may not be 
politically desirable. 
 

Another area of significance is the employment of air power in 
the nuclear age.  The magnitude of destructive power that can be let 
loose from the air has been curtailed, in large measure due to the 
compulsion of remaining within the tolerance threshold of a nuclear 
state. Large-scale degradation of forces and total devastation of 
economic potential are not tenable concepts any longer. Suffice to say 
that the liberty of action available to an air commander would have to be 
very carefully measured and continuously reviewed, if a nuclear 
conflagration is to be avoided, against the perceived nuclear threshold 
level of a nuclear capable adversary. 
 

Since the day of the air, the old frontiers are gone. When you think of the 
defence of England you no longer think of the chalk cliffs of Dover; you 
think of the Rhine. That is where our frontier lies. 

— Stanley Baldwin, Commons speech 30 July 1934. 

But I have seen the science I worshiped, and the airplane I loved, 
destroying the civilization I expected them to serve. 

— Charles A. Lindbergh, 'Time,' 26 May 1967. 

The most important branch of aviation is pursuit, which fights for and 
gains control of the air. 

— Brigadier General William 'Billy' Mitchell, USAS. 

During the Battle of Britain the question "fighter or fighter-bomber?" had 
been decided once and for all: The fighter can only be used as a bomb 
carrier with lasting effect when sufficient air superiority has been won. 

— General Adolf Galland, Luftwaffe, 'The First and the Last.' 
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EVOLUTION OF AIR STRATEGY AND 
THE EMPLOYMENT OF AIR POWER: 

1939-1982 
 

A military history project undertaken to fulfil the requirements of the 
National Defence Course. This paper was jointly written by a team 
comprising Air Commodore Abdul Hameed Qadri, Air Commodore 

Muhammad Yousaf Chaudhry and the author, while attending  the 1999-
2000 National Defence Course. This chapter is an abridged version of the 

research paper 
  
 

Air Power Employment Strategies During World War II 
 

It was evident by the mid-1930s that air power, owing to its wide 
potential, has multiple tactical and strategic applications.  These could be 
classified into the following three categories.  
 

Counter Air Action. This is the use of air power to deter, 
contain or defeat the enemy air. The strategic aim of CAO is to 
achieve the desired degree of control of the air.  
 
Anti-Surface Force Action. It is the use of air power, in co-
operation with friendly surface and sub-surface forces, to deter, 
contain or defeat the enemy’s army and navy. 
 
Strategic Air Offensive. It is the use of air power to destroy or 
damage an enemy’s war-making capacity. The aim of Strategic 
Air action is to undermine the enemy’s capacity and will to 
continue the war. 

 
It would be pertinent to evaluate the air strategies of the 

Germans and the Allies during WWII in light of the three elements of air 
power employment listed above. 
 

Firstly, as regards Counter-Air Operations, the Germans were 
convinced of the importance of achieving control of the air. On 1st 
September, 1939, German aircraft attacked Polish airfields and other 
targets with complete surprise. They destroyed 333 Polish aircraft on the 
ground in two days. Against France, 3000 German aircraft struck over 70 
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French airfields, key installations and bottlenecks in repeated raids. 
Within ten days, Allied air power ceased to exist in France and the 
Germans had achieved complete air supremacy on the continent.  The 
story on the Eastern front was no different. 1000 German aircraft 
attacked 66 Russian airfields and destroyed almost 2000 aircraft on the 
very first day of Operation Barbarossa. 
 

The history of battles for air supremacy would not be complete 
without mentioning the Battle of Britain. Realizing that all their plans 
depended on winning air supremacy over the channel and the assault 
beaches on the south coast, the German planned to conduct the invasion 
in two phases. The first phase, aimed at achieving control of the air, 
commenced on 10th July with Luftwaffe attacking British shipping. This 
was meant to lure the RAF into battle.  According to one estimate, by the 
third week of August, RAF had lost 1115 aircraft while the Germans had 
lost only 467. From 24 August to 06 September, the Luftwaffe 
concentrated on the airfields and for a time, the scales tilted against the 
British. At this critical stage when Germans had come close to defeating 
the RAF, the British bombed Berlin. Hitler in retaliation ordered large 
scale attacks on London and other civil targets. These attacks gave the 
RAF a badly needed respite. This turned the tables and Luftwaffe, 
despite its best efforts, could subsequently neither achieve control of the 
air nor break the morale of British. The campaign highlighted that if air 
superiority is the primary goal, then all operations must be subordinated 
to its attainment. And no other operations should be commenced if these 
are going to jeopardize the primary mission. 
 

The Allies believed in control of the air as firmly as the 
Germans. They accorded top priority to attainment of air superiority 
prior to undertaking any land operations. While planning Normandy 
invasion, the primary air mission was stipulated as ‘the attainment and 
maintenance of air superiority’ and a major CAO effort was dedicated 
for this purpose. Approximately 100 German airfields within 350 miles 
of the Normandy shore were attacked repeatedly and by early 1944, most 
were empty except a few airfields housing scanty anti-shipping and 
reconnaissance aircraft assets. Additionally, continuous raids were made 
on Berlin and other cities to keep the Luftwaffe embroiled in DCA 
operations hundreds of miles away from the invasion beaches. 
 

This then brings us to the second element of air power 
employment – Anti-surface force operations. The overall planning of 
Luftwaffe and its basic employment principle were both based on the 
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high-risk blitzkrieg theory. It was considered that a powerful air force 
was a basic requirement for conducting a blitzkrieg. The Luftwaffe 
played a crucial part in the destruction of the armies of Poland in 1939, 
and those of Denmark, Belgium, Holland, France and particularly 
Norway in 1940. In 1941 German air force played equally important role 
in the invasion of Soviet Union.  In short, Germans proved the efficacy 
of joint operations through imaginative and bold application of air power 
in support of land forces. 
 

Anti-surface force strategy of Allies was also no different. They 
believed in “first isolate and then kill” strategy.  During pre-Normandy 
air campaign, 93 railway centres were chosen in France and Belgium and 
through highly concentrated attacks, 67,000 tons of bombs were dropped 
on these. Destruction of these targets, paralyzed the railway system in 
France and Belgium. This was followed by attacks on the roads and on 
marching columns to disrupt German reinforcements.   
 

Coming lastly to the third element of air power employment – 
that of strategic air offensive. Luftwaffe’s initial leadership were 
proponents of the strategic employment of air power and under their 
direction, long range bombers were planned and made ready for trials in 
late 1936. Subsequently, however, this programme was shelved and with 
the development of the technique of close support, the Luftwaffe was 
wedded to the land forces. Thus a nation, which introduced the concept 
of strategic air offensive to the world, chose to use air power in tactical 
role only and paid a heavy price for this blunder.   
 

As opposed to the Germans, the Allies clearly enunciated the 
concept of strategic bombing in the 1943 Casablanca Directive. It called 
for the “Progressive destruction of the German military, industrial and 
economic system and the undermining of the morale of the German 
people to the point where their capacity for armed resistance is fatally 
weakened”. A detailed combined bomber offensive plan was drawn up in 
June 1943 with carefully selected targets being prioritized for attack. The 
strategic offensive against Germany was the greatest in the history of air 
power in terms of flying effort, bomb load and sacrifice. In summary, the 
German air strategy, can be summed as, “To employ air power in an 
effective and bold manner to gain air superiority and support land 
forces”, while the Allied air strategy could be stated as, “Gain air 
superiority, support the land forces and destroy through strategic 
bombardment, the war-making capacity of Germany and break the will 
of her people to continue the war”. From this, it is obvious that the sole 
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difference between the German and Allied strategies was employment of 
Air power in strategic role. This was to prove decisive in the outcome of 
the war.   
 
Lessons of WW-II for Air Power 
 

WWII highlighted many important lessons. Firstly, air 
operations during this war highlighted that the air strategy employed 
during a war, has to be a balanced one, with the required emphasis being 
given to all the three elements of employment of air power. Secondly, 
technology has a marked influence on the effectiveness of air power as 
was amply evidenced by the British invention of the radar and the US 
development of the nuclear weapon. It also highlighted the importance of 
air superiority. WWII was truly the first conflict in which air power 
played a significant and decisive role.  
 
Air Power Employment 1945-1967 
 

Jubilant from the success of their strategic air campaign against 
Germany, the Allied Powers were faced with a dilemma during the 
Korean Conflict. They were not able to employ their massive strategic air 
resources because political considerations did not allow incursions into 
China. The Korean war focussed the employment of air power in roles 
other than the pure strategic. The significant issues that were highlighted 
during this war:- 
 

This war highlighted the concept of a limited war where despite 
having the necessary wherewithal, political considerations 
constrained the antagonists from employing their full military 
arsenal. This imposed political limits on air power and ushered 
the era of strategic air power being used as a deterrent. 
 
Secondly, the reduced emphasis on strategic operations increased 
the emphasis on tactical air operations. The currently accepted 
air-land battle concept owes its genesis to the Korean War. The 
development of the ballistic missiles also reduced the importance 
of strategic air operations. 

 
The world saw several limited conflicts from 1945 till the mid-

1980s but it was only in the 1967 and 1982 Arab-Israeli wars that air 
power was employed in a decisive role. These will be discussed in detail 
in the subsequent text. 
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1967 Arab-Israel War 
 

A fragile peace had prevailed in Middle East since 1956. The 
mid-60s, however, witnessed mounting tensions and early 1967 saw 
Arab efforts to unite against Israel and avenge the 1956 defeat. The 
Israelis, certain that the noose was being tightened, decided to hit first. 
On 5th June, 1967, they launched co-ordinated pre-emptive strikes 
against the unsuspecting Arabs.  
 

The Israelis had been students of American doctrine and 
pioneered the employment of integrated air-land battle strategy that 
originated in the US. German military thinking also influenced the 
Israelis. One saw them executing plans similar to the Blitzkrieg with an 
emphasis on achievement of air superiority. The Israeli doctrine was 
based on achieving maximum surprise through pre-emption and 
emphasised offensive operations that sought a quick, decisive and 
unequivocal victory on the battlefield with the Air Force playing a 
dominant role. Israeli strategy dictated the state being defended on the 
territory of the hostile neighbours. Paucity of resources and manpower 
precluded a protracted war and demanded the achievement of a swift 
favourable decision. Israeli strategy called for attacking one opponent at 
a time. Egypt, being the most powerful, was planned to be attacked first. 
The prime objective was to attain air superiority in order to permit the 
unrestricted use of ground forces. Israeli strategy was based on air 
superiority being not just an element of war but the key to victory.   
 

The IAF comprised nine combat squadrons including French 
Mirage and Mystere fighter-bomber aircraft. Its personnel, trained to 
high Western standards were led by efficient and dynamic commanders. 
The Arabs, though outnumbering the Israelis by 3:1 and capable of 
fielding an impressive number of aircraft, lacked seriously, both in 
technology and in training.  
 

Based on this comparison, the IAF’s plan called for launching 
pre-emptive strikes to offset the numerical disadvantage. Accordingly, 
the Israelis chose to strike the Egyptian Air Force, which happened to be 
the strongest of the opposing air forces, right at the outset with the 
Egyptian air bases housing high value assets being accorded the top 
priority.  
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At 0845 hours on 5th June, 19 Egyptian Air Force airfields were 
attacked with complete tactical surprise. The timing of these surprise 
dawn attacks coincided with the time when the routine early morning 
Egyptian CAP aircraft had already landed and were in the process of 
being turned around. This was also the time when most of the senior 
officers of the Egyptian Air Force were en-route to their offices. Flights 
of four aircraft continued to attack each target airfield with ten minute 
intervals for the next three hours. By noon, 75% of EAF’s combat 
aircraft and 66% of its total strength had been destroyed. RJAF and SAF 
reacted at midday. In a single raid, the IAF destroyed Jordan’s only radar 
and almost its entire fleet of Hunters. Four SAF airfields were also 
attacked. By the end of the day IAF had flown 1,000 sorties achieving 
turnaround times of as little as 7 - 8 minutes. Over 300 EAF aircraft were 
destroyed, RJAF was wiped out and SAF severely stunned. Iraq also 
launched a single aircraft attack and the IAF retaliated by attacking two 
of its airfields. Thereafter, there was no more Iraqi involvement. The 
remnants of the EAF were shot down during aerial combat over the next 
three days. Having gained air supremacy, the IAF concentrated against 
the Arab ground forces. 
 

The Israeli land offensive was facilitated by the initial IAF air 
action and fully supported thereafter. Egyptian armour in Sinai was 
repeatedly attacked and reinforcements promptly interdicted. Having 
overrun Sinai, the Israelis turned towards the Jordanian and the Syrian 
fronts.  
 

Egypt and Jordan accepted cease-fire at 0435 on 9th June with 
Syria following two days later. By this time Israelis forces were in 
control of the Sinai, the West Bank and the Golan Heights. 
 

During this conflict, air power made its most spectacular 
contribution to warfare since 1945. It formed the basis of Israeli strategy 
and paved the way for victory. Most analysts agree that the war was won 
by the IAF in the initial three hours. Little can be said about Arab 
strategy and tactics. They were placed on the defensive at the outset and 
were only reactive. The Arabs lost 452 aircraft while the IAF lost only 46 
aircraft - a ratio of almost 10: 1 in favor of IAF. Superior training and 
regular practice enabled the IAF to exploit the primary air power 
strengths of Height, Speed and Reach while excellent C3I enabled it to 
exploit the secondary strengths of air power, i.e. Flexibility, 
Responsiveness and Concentration. Sadly, however, the reverse was true 
for the Arabs.   
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Beka’a Valley Air Campaign 1982 
 

Though not a full-fledged war in the classically accepted sense, 
this operation was a significant air-dominated operation. It showed the 
potential of air power during limited military operations and saw modern 
technology being used to one’s own advantage. 
 

This three-day operation was part of Israel’s on-going military 
operations in Southern Lebanon and was aimed at neutralizing Syrian 
SAMs deployed along the Lebanon-Syria border.   
 

Beka’a Valley, a 10 x 25 miles agricultural plain in Southern 
Lebanon, is flanked by 6500’ high ridges and lies on the main land route 
between Syria and Lebanon. As Israel increased its activity against the 
PLO in Lebanon, the Syrians positioned SA-2s, SA-3s and SA-6s in 
Beka’a Valley. This concerned the Israelis who launched “Operation 
Peace for Galilee” on June 6, 1982. This combined arms assault was 
aimed at destroying the PLO presence in Lebanon and annihilating 
Syrian forces that were likely to interfere with the Israeli designs. The air 
plan unfolded with a co-ordinated attack against the Syrian SAMs in 
Beka’a Valley and subsequently against the Syrian air force. 
 

The Israeli air plan was a direct outcome of the bitter lessons 
they had learnt in 1973 at the hands of the Arab ground defences. Since 
then, the Israelis worked on developing tactics to neutralize these 
defences. They now possessed far more improved and potent aircraft and 
a whole range of technologically advanced weapon systems capable of 
neutralizing enemy ground defences. The Arabs, on the other hand, were 
still relying on older Soviet aircraft and weapon systems. 
 
The Israeli offensive was conducted in four phases:- 

 
Preparatory Phase. In the preparatory phase, the Israelis 
concentrated their ELINT assets including an EC-707 to monitor 
the electromagnetic activity across the border and to jam Syrian 
communications. The Israelis also employed an E-2C Hawkeye 
AEW aircraft to monitor Syrian air activity.  

 
SEAD Phase. SEAD stands for Suppression of Enemy Air 
Defences. These missions were first flown by the Americans in 
Vietnam. The Israelis adopted this concept with an innovation - 
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the use of RPVs. The Israelis commenced by launching a wave 
of RPVs programmed to generate false targets. These lured the 
Syrian radars to come on. As the Syrian radars came on, they 
were targeted by intense artillery fire, anti-radiation weapons and 
SSMs. Once the radars had been neutralized, aircraft attacked the 
batteries with conventional weapons. Within ten minutes, 17 of 
the 19 SAM batteries had been annihilated. The remaining two 
were taken out the next day. 

 
Counter-Air Phase. Having neutralized the ground defences, 
the Israelis took on the Syrian Air Force. Over three days, they 
shot down 80 Syrian aircraft without any loss. The marked 
Israeli edge in technology caused this one sided result. 

 
Counter-Army Phase. After subjugating the Syrian air threat, 
the Israelis launched their armour to eliminate any remnants of 
the ground defences. This land offensive ensured the destruction 
of SAM batteries and the interdiction of the LOC between Syria 
and Lebanon. 

 
Lessons of 1967 and 1982 Arab-Israel Conflicts for Air Power.  
 

The Arab-Israeli wars were significant milestones in the 
evolution of air power. These conflicts stand out from the others since 
both saw air power being employed in a decisive role. These saw air 
power being used to soften the ground for friendly ground forces – 
something that we again saw being done so effectively in the Gulf. The 
Israeli employment of air power highlighted the growing importance of 
air power in modern warfare. These wars showed that in certain 
conflicts, air power could play the dominant role. Moreover, these 
demonstrated the dependence of surface forces on friendly air cover. The 
Arab forces, denuded of  friendly air cover, were easy prey for the 
enemy. On the other hand, the Israeli ground forces, having friendly air 
cover, were able to achieve their objectives relatively unhindered. These 
wars reinforced the tenet that success in the air is a pre-requisite for 
success on the ground and elevated air power to a position of pivotal 
influence in modern day wars. These wars demonstrated the high degree 
of reliance of air power on good training and modern technologies.  
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Evolution of Air Strategy 
 
Air Strategy, has evolved along very predictable lines. It has been shaped 
to a great extent by the wars and by technology. In analysing the 
evolution of air strategy, we can divide it into three phases: 

 
Period of Uncertainty or Doubt (1914 till mid-1930s). This 
phase saw air power being used militarily for the first time. The 
uncertainties regarding employment of air power were 
attributable firstly to people being ignorant of the significance of 
the aircraft and the air medium and secondly due to the limited 
combat potential and capability of the military aircraft. The First 
World War, however, did accelerate the evolution of air power 
as a military instrument. This era saw aircraft being employed 
whimsically by the local army commanders. The evolution of air 
strategy during this era was influenced by the following factors:- 
 

Air power seen as an extension of the land army 
 
It was used for benign tasks like reconnaissance and 
artillery sighting 
 
It was controlled by people not attuned to air power and 
having a limited vision of its capabilities 

 
A detailed analysis of the events of this era highlights that this 
uncertainty was caused because of the following reasons:- 

 
Lack of prior experience of the predominantly army 
officers who were put at the helm of affairs of the 
fledgeling air element of the nation’s military 
 
This happens with most revolutionary weapons when 
initially inducted 
 
Most users of the aircraft were completely unaware of its 
military potential and possible employment 
 
Lack of offensive capability of participating aircraft was 
a major restricting factor. 
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No dedicated organization devoted to studying the use of 
air power existed anywhere in the world. 
 
Aircraft, being new, had never proven itself on the 
battlefield and as such there were no historical 
precedents available. 

 
 
Period of Crystallization through Experimentation and 
Response (Mid- 1930s till 1945).  
 
Viewed objectively, the evolution of air strategy in this era 
followed a logical path 

 
Reconnaissance. Initially, the aircraft available to the 
army commanders were put to use for reconnaissance 
over the enemy lines in close vicinity of own troops 

 
Artillery Spotting. As the efficacy of the aircraft in 
reconnaissance was established, it was put to use for 
directing friendly artillery fire 

 
Air Attack against Army Targets. When the enemy 
also started doing the same, aircraft were tasked to take 
out enemy artillery, troop positions, assembly areas and 
supply / storage dumps. This was the birth of close air 
support and interdiction. 

 
Air Defence. The need to protect own assets against 
enemy air attacks led to the creation of air defence 
fighters and ground based air defence weapons 

 
Degrees of Aerial Advantage. The creation of a 
separate entity of air defence elements led to the 
evolution of the concepts of air supremacy, air 
superiority and favourable air situation, signifying the 
various shades and degrees of ‘control of the air’. 

 
Deep Interdiction and Strategic Strikes. With the 
ever-increasing reach and lethality of the aircraft, these 
were soon being used for attacking targets located in 
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depth. This was the genesis of strategic air bombardment 
and deep interdiction. 

 
Though air power did not play a decisive role in the conflicts of 
this era, it led to the following significant developments in the 
military arena: 

 
It was highlighted that due to the potential of the aircraft 
to undertake a vast variety of roles, it could not be 
placed subservient to local commanders and needed to 
be controlled at the highest level. 

 
The initial feelings of the specialized units of the army 
that the aircraft was taking over their traditional roles 
bred jealousy and ill-will. This highlighted that air 
power should not be handled by the army or the navy but 
by a dedicated service of its own. 

 
Due to rapid advances in aircraft and munitions 
technology, we saw air power emerging very quickly out 
of this era of uncertainty and taking a crystallized shape 
during WWII. 

 
Period of Increasing Dominance of Air Power (1945 onwards). 

 
Events of WWII had a significant impact on the evolution of air strategy 
and highlighted that: 
 

Projection of military force through air is much faster than 
conventional means. The only means of power projection 
available earlier was naval power which was much slower in 
responding to a situation than air power. 
 
While proving Douhet’s and Mitchell’s assertions that air power 
was a strategic weapon, WWII also validated its tactical efficacy. 
Air power, because of its inherent flexibility, could be applied to 
great effect across the entire spectrum of military operations, be 
these strategic or tactical in nature.  
  
Offensive capability of ground forces was enhanced by the 
availability of accurate and effective aerial firepower. Land 
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commanders could now call upon the aircraft to engage targets 
well beyond the ranges of conventional artillery. 
 
Strategic air campaigns with conventional weapons, though 
effort intensive and long drawn out, can influence the war’s 
outcome. The impact of a concerted strategic campaign becomes 
visible in two forms; firstly, in the damage inflicted on the 
adversary’s military-industrial potential and secondly, in the 
psychological damage inflicted on the morale of the adversary’s 
populace. 
 
Air power is an integral and important component of a nation’s 
war-waging potential.  
 
Air superiority being the first goal, all other operations must be 
subordinated to its attainment.  

  
Technological developments will continue to further increase the 
lethality and range of military aircraft. 
 
The development of nuclear weapons presented the world an 
ultimate strategic weapon and led to air power being used as a 
deterrent. 
 

Conclusion 
 

By the end of WWII, air power had assumed a position of 
dominance in the military arena. All subsequent military events 
corroborated this truth. Of the conflicts over the next four decades, the 
most significant ones as regards the evolution of air strategy were the 
1967 Arab-Israeli War and the 1982 Bekaa Valley conflict. The 1967 
Arab-Israeli war provided us with important lessons relating to air 
strategy. Most lessons served to strengthen the strategic tenets that had 
been espoused earlier. 

 
The aims and objectives must be clear, well defined and 
achievable. Air power application can create maximum effects if 
the operational plan has been worked out with these 
considerations in mind. 
 
Limited assets can be maximized through training and intense 
effort. The Israelis were able to maximize the effect of their 
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much smaller Air Force through extensive realistic training. The 
same advantage was not available to the significantly larger Arab 
Air Forces involved in the conflict. 
 
Surprise can offset numerical disadvantage to a great extent. The 
Israeli air pre-emptive in 1967 not only caught the much larger 
Arab Air Forces on the ground but also virtually took these out 
of the equation for the remaining duration of the conflict. 
 
Air power is, inherently, an instrument of offence. The Israeli 
employment of air power during this war was a prime example 
of its offensive employment and was able to create the maximum 
effects. 
 
Good C3I enables maximum exploitation of air power. The 
Israeli advantage in command and control systems and 
operations management skills played a major role in the success 
of their air operations. 
 
Air superiority is a pre-requisite for successful surface 
campaigns. Having neutralized the Arab Air Forces right at the 
outset of the war, a situation was created on the ground where 
the Israeli ground forces were presented with a fait accompli. 
This enabled them to overrun the entire West Bank, the whole of 
the Sinai Peninsula and part of the strategic Golan Heights 
within the short time span of six days. 

 
The 1982 Beka’a Valley also validated the same. The Arab-

Israeli wars were significant milestones in the evolution of air strategy 
and both saw air power being employed decisively. These wars 
reinforced the truth that success in the air was a pre-requisite for success 
on the ground and elevated air power to a position of pivotal influence. 
The innovative use of technology by the Israelis served to corroborate 
the relationship between air power and technology. In fact, air power has 
evolved in parallel with modern technology and has been influenced the 
maximum by advances in science. These wars also provided evidence 
that technology is not only enhancing the capabilities of air power but is 
also widening the sphere of its operations. Air power, of the three media 
of war, adapts most readily to new concepts and technologies. 
 

More recent events in the Gulf and Kosovo have shown the 
inadequacy of ground based air defences to negate a concerted air assault 
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and proved the need for air defence through airborne interceptors. It is a 
compulsion to maintain a strong air arm – specially if one is faced with a 
bigger threat. Whether the objective is stopping the enemy’s armour 
thrust or achieving limited tactical objectives, the much bigger and more 
sophisticated hostile air force will have to be first taken out of the 
equation. Conversely, if the own air force is neutralized, both offensive 
and defensive land operations will not be tenable. Air power must keep 
pace with these inescapable requirements.  

 
 

If we lose the war in the air, we lose the war and lose it 
quickly. 

— Field Marshal Bernard Montgomery 
 

 
No guts, no glory. If you are going to shoot him down, 
you have to get in there and mix it up with him. 

— General Frederick C. 'Boots' Blesse, USAF. 
 
I don't mind being called tough, because in this racket 
it's the tough guys who lead the survivors. 

— General Curtis LeMay, USAF. 
The aggressive spirit, the offensive, is the chief thing 
everywhere in war, and the air is no exception. 

— Baron Manfred von Richthofen 
 

In the development of air power, one has to look ahead 
and not backward and figure out what is going to 
happen, not too much what has happened. 

— Brigadier General William 'Billy' Mitchell, USAF 
 

[In World War I] air raids on both sides caused 
interruptions to production and transportation out of all 
proportion to the weight of bombs dropped. 

— Edward Meade Earle 
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AEROSPACE DEFENCE OPERATIONS – 
AN ESSENTIAL ‘CORE COMPETENCY’ OF 

THE AIR FORCE 
 

Only air power can defeat air power. The actual elimination 
or even stalemating of an attacking air force can be 
achieved only by a superior air force. 

— Major Alexander P. de Seversky, USAAF. 
Introduction 
 

The term ‘core competency’ was first coined by US doctrinal 
thinkers in an effort to distinctly separate, define and clearly delineate the 
operating focus and sphere of functionality for each military Service. 
One of the reasons for this was the increasing amount of conflicting 
overlap that was emerging in the roles and functions of the Services 
while another pertained to the excessive duplication that was creeping 
into the structures of the three military Services. Both these aspects were 
quite apparent when applied to and seen in the context of air defence 
operations. 
 
Conflicting Overlaps in Roles and Functions of the Three Military 
Services. Technological advances of recent years have not only 
substantially enhanced the combat potential of the fighting forces but 
have simultaneously engendered an overlap between their perceived 
roles and functions. At times, this overlap has led to acrimony over the 
control of assets and equipment between the three Services, giving rise to 
a sort of ‘turf struggle’ between them.7 One example of such a 
conflicting overlap exists in the realm of air defence operations wherein 
each of the three Services are busy in developing, fielding and operating 
their own respective elements. 

 
Excessive Duplication Amongst the Three Military Services. The 
exorbitant cost of maintaining an effective defence capability has 
exacerbated the already waging conflict amongst the three military 

                                                        
7 I was introduced to the concept of ‘core competencies’ and ‘turf wars’ 
between the three Services by Air Vice Marshal Shahzad Aslam 
Chaudhry during meetings held for deliberating on the future doctrine of 
the PAF at Air Headquarters, Chaklala, in April, 2002. 
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Services over their respective shares of the defence budget. Most 
analysts agree that one of the major factors adding to the defence costs is 
the excessive duplication that exists in the military Services. The most 
prominent example of duplication, other than institutions of higher 
learning, such as Staff Colleges and separate training Academies, is once 
again apparent in the area of air defence operations where all the three 
Services are busy acquiring their own radar systems and anti-aircraft 
defences. 

 
Requirement for Unitary Control over Air Defence.  

 
It is mandatory for air defence operations to be handled by one 

single agency. The most suitable agency for handling air defence 
operations, from amongst the three Services, is the Air Force. This 
assertion is more than amply borne out by the following truths:- 

 
Air Defence is a centralized function and activity. It does not 
pertain to a limited geographical region but encompasses the 
entire airspace of the country. 

 
Air Defence is a multifaceted activity involving interceptions of 
intruder aircraft by own interceptors and also engagement of the 
same by surface-to-air defences. While the first and major part of 
the air defence activity pertaining to aerial interceptions falls 
entirely within the purview of the Air Force, the Navy and the 
Army are only involved, and that too to a limited extent, in the 
second part. 

 
In most of the countries, the Chief of the Air Staff is also 
concurrently assigned the role of being the country’s Air 
Defence Commander. 

 
Since more than one agency is involved in the conduct of air 
defence operations, excessive co-ordination is required at all 
tiers of functioning. This induces inordinate delays in the system, 
that are not desirable in the least. Were air defence operations to 
be conducted and overseen by just the Air Force, all these 
problems of inter-Service co-ordination would be corrected. This 
would make the air defence system much more responsive and 
quick to respond to any emerging threat. 
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With the increased utilization of ‘space’ as the fourth 
environmental media of warfare, air defence operations are well 
on their way to assuming strategic proportions. Since all strategic 
operations must be centrally controlled, the same should be the 
case for air defence operations. 

 
Justifications for Air Force Control of Air Defence 
Operations.  
 

Having seen why air defence operations need to be 
handled centrally, let us now attempt to answer why the control 
over all air defence assets must be vested in the Air Force. 

 
Army and Navy are only concerned with the air defence 
of their own assets. These assets are widely spaced out 
and exist only in penny packets. Conversely, the Air 
Force is responsible for the air defence of the entire 
expanse of the country. As such, the Army and Naval 
surface assets warranting air defence protection would 
almost always fall within the coverage of responsibility 
of the Air Force. 

 
Being involved with operations of all manifestations in 
the ‘air’ medium, Air Force personnel are far better 
trained and equipped to handle air defence operations at 
all levels of functioning. 

 
The most potent piece of equipment in the air defence 
arsenal of any country are the interceptor aircraft which 
are operated solely by the Air Force. Army and Navy 
personnel are neither trained nor adaptable to handling 
these assets. 

 
Friendly surface-to-air defences exude an all-pervasive 
threat of fratricide for own combat aircraft venturing 
across the frontiers into hostile territory or returning 
from there after undertaking offensive missions. This 
fact alone validates the imperative for the Air Force to 
oversee and control all air defence operations. 

 
Only the Air Force has the array of requisite ground 
based radars required to sanitize own airspace by 
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detecting all hostile airborne threats. This capability 
would gain further significance and relevance with the 
induction of systems such as an Airborne Warning and 
Control System (AWACS) or an Airborne Early 
Warning (AEW) System by the Air Force. 

 
Essential Phases of Air Defence Operations.  

 
Air Defence operations are routinely conducted in three distinct 

phases with the Air Force playing a major role in each. 
 

Detection. Hostile intruder aircraft could be detected by a 
variety of means with the primary ones being detection through 
an array of networked ground based radar systems and detection 
by an airborne radar equipped platform of the AWACS or AEW 
category. Whether the detection is achieved through ground 
based or airborne sensors, the responsibility lies entirely with the 
Air Force. In the case of nuclear-weapons capable enemy aircraft 
which are likely to operate from in-depth bases, the Air Force 
would need AWACS/AEW platforms for long range detection. 
Moreover, the requirement of detecting incoming enemy ballistic 
missiles necessitates the availability of radar systems optimized 
to detect targets with very small radar cross-sections and 
signatures. 

 
Identification. The detection mechanism highlighted in the 
previous paragraph also helps in fulfilling this requirement. The 
Air Force is best placed to fulfil both the requirements. Since the 
Air Force is aware of the position of all friendly aircraft traffic, it 
can identify the hostile intruders with relative ease and to a high 
degree of certainty and assurance. Another significant aid that is 
available at all Air Force radars, whether ground-based or 
airborne, is the facility to interrogate all unknown targets through 
IFF/SIF and establish their identity with surety. 

 
Engagement. Once an intruder has been detected and positively 
identified as hostile, the next phase of engaging that particular 
target commences. This normally occurs in two distinct stages:- 

 
Interception by Airborne Interceptors. This is the 
prime means of engaging all ingressing aerial intruders. 
Once again, the Air Force is in the best position to 
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handle this critical phase which could mean the 
difference between the success and the failure of the 
enemy’s aircraft attack package especially if it is 
intercepted before reaching the target. Such interceptions 
are conducted by Air Force radar controllers employing 
interceptors being flown by Air Force pilots, making this 
an activity that is handled and managed entirely by the 
Air Force.  

 
Interception by Surface-to-Air Defences. This is the 
secondary means of engaging hostile intruding aircraft 
since it comes into play only after the enemy strike 
package has managed to reach the target area where it 
falls within the lethal engagement radii of the surface-to-
air weapons deployed there. Although depending on the 
nature of the target these weapons could be controlled by 
one of the Services other than the Air Force, the initial 
warning to these weapon systems would still be provided 
by Air Force controlled and operated radar systems. The 
reason why this is classified as a secondary means of 
engagement of hostile aircraft is that it comes into play 
only if the primary means of engagement through 
airborne interceptors has not functioned satisfactorily. 

 
Intercepting the target is a single activity and it is not 
efficient for one half of this activity to be handled by one 
Service while the other is managed by a different 
Service. This is all the more impractical since the Air 
Force completely controls the airborne interception and 
also contributes significantly to the engagement by the 
surface-to-air defences by providing timely early 
warning to the personnel manning the terminal weapons. 
For obvious reasons of efficiency, both these stages of 
engaging the intruder aircraft should logically be 
handled entirely by one Service and that should be the 
Air Force. 
 

Essential Elements of an Effective Air Defence System.  
 

Having highlighted why the entire ambit of air defence 
operations must be controlled centrally and that too by the Air Force, let 
us now delve into what are the essential elements of an effective air 
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defence system. While discussing these, the aspect of control over each 
of these essential elements would also figure out. What is interesting to 
see is the all-pervasive influence of the Air Force as regards the control 
and employments of these essential elements of an air defence system.  
 

Element of Air Defence System Controlling Service 
Fighter Interceptor Aircraft Air Force 

Ground Based Air Surveillance 
System 

Air Force 

Airborne Warning and Control 
System 

Air Force 

Surface-to-Air Weapons deployed 
with Army Formations   

Manned by the Army but under 
positive Air Force control 

Surface-to-Air Weapons deployed 
with Naval Ships   

Manned by the Navy but under 
positive Air Force control 

Surface-to-Air Weapons deployed 
at Air Force Bases   

Air Force 

Surface-to-Air Weapons deployed 
at National Strategic Targets   

Usually manned by Army but 
should fall within purview of the 

Air Force 
Ballistic missile detection systems Air Force 

Anti-ballistic missile defence 
systems 

Air Force 

Air Defence Command and 
Control Organization 

Air Force 

 
Conclusion 
 
The aim of this article was:- 

 
To highlight the imperative for unitary and centralized control 
over all air defence operations. This is also an imperative 
considering the evolving strategic nature of aerodspace defence 
operations. 
 
To show that air defence operations, inherently and intrinsically, 
fall within the purview of the Air Force. 
 
To describe the various phases involved in air defence operations 
and show how none of these can be effectively undertaken 
without the active participation and control of the Air Force. 
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To elaborate on how the essential elements of an effective air 
defence system all indicate that most of these are either already 
controlled by the Air Force or should be controlled by the Air 
Force. 

 
Advantages of Air Defence Operations being controlled by the Air 
Force.  
 

It obviously flows from the foregoing text that for greater 
efficiency and effectiveness, air defence operations must be centrally 
controlled and that too solely by the Air Force. This would offer the 
following significant advantages:- 
 

Optimal utilization and effective employment / utilization of all 
air defence assets. 
 
Significantly reduced defence maintenance costs due to sharp 
reduction in duplication of air defence related equipment and 
manpower by the Army, Navy and the Air Force. 
 
Much lesser reaction and response time due to unitary control 
over entire activity since this would minimize the need for and 
inter-Service co-ordination as regards the conduct of air defence 
operations. 
 
With the introduction of military satellites and space-traversing 
ballistic missiles, air defence will soon become aerospace 
defence. The Air Force, of the three Services, is the most 
suitably placed and trained to take on this new role. 

 
 
 

In our victory over Japan, airpower was unquestionably 
decisive. That the planned invasion of the Japanese 
Home islands was unnecessary is clear evidence that 
airpower has evolved into a force in war co-equal with 
land and sea power, decisive in its own right and worthy 
of the faith of its prophets. 

 
— Gen Carl A. 'Tooey' Spaatz, 'Evolution of Air Power,' 

Military Review, 1947 
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AEROSPACE POWER : A DIFFERENT 
PERSPECTIVE 

 
Offense is the essence of air power. 

— General H. H. 'Hap' Arnold, USAAF. 
 

The advent, employment and impact of air power and its rapid 
evolution have been an undeniable hallmark of warfare in the 20th 
century. In fact, it would not be incorrect to say that the imperative need 
for military air power has played a major role in the evolution of aviation 
as a whole. 
 

We can probably ascribe the initial definition of air power being 
“an extension of field artillery” to be little more than shortsightedness 
and lack of foresight amongst the military leaders of yesteryears. Not 
only has air power proved to be overwhelming in its impact but it has 
also overshadowed traditional artillery almost entirely. 
 

The roles in which air power has been used have changed 
radically with times, wars and the dictates of the situation. From the early 
days of World War I to the dramatic events of the Gulf War, it may have 
been a small step in terms of the history of humankind but it was a giant 
leap as far as the employment of air power in war is concerned. 
 

Regardless of the mode of employment of air power, however, 
one conclusion which we have been stuck with is that ‘air power is an 
offensive weapon - intrinsically and inherently’. I, for one, tend not to 
ascribe to this line of thinking entirely. I think that air power is being 
viewed myopically by being restricted to being only an offensive 
weapon.  
 

While describing air power as an offensive weapon, we tend to 
lose sight of the fact that a weapon is a weapon; how it is used or 
employed is what dictates its classification. Here lies the basic theme of 
this discourse of mine. I want to say that air power is a weapon. Let us 
not consider it to be a solely offensive one. All, in my opinion, depends 
on how air power is employed. 
 

History can also be adequately used to highlight my viewpoint. 
Let me ask you a question? I am sure that this is a question which must 
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have been asked of any person with an avid interest in military aviation. 
In fact, most of those interested in military aviation must have asked 
themselves this question at one time or the other. The question is, “In 
what campaign did air power play the most decisive role towards the 
outcome of the war?” 
 

I know what must be going through your mind right now. Look 
at the gall of this guy! He thinks I would not be knowing the answer to 
this. However, instead of answering this question right here at the outset, 
I will leave you to ponder over it for a little while. For the impatient 
ones, the answer is given in the next paragraph. Why did I put it there? In 
the hope that given some time to ponder over the matter, you will 
hopefully arrive at the same answer as me. 
 

The answer to this question is not the Gulf War  which must 
have come to your mind as the first response, but the Battle of Britain. I 
can quite vividly imagine the expression on some of your faces but 
whoa! hold your horses and just read on what I have to say before casting 
me and my thoughts to oblivion. 
 

Let me begin by explaining why I am convinced that the 
employment of air power during the Battle of Britain campaign was the 
one which had the most overpowering impact on the outcome of the war 
(the World War II in this case). 
 

After the evacuation of the British Expeditionary Force (BEF) 
from Dunkirk, mainland Europe except for Russia and some other parts 
lay virtually at the feet of the Wehrmacht. All that lay between them and 
the unquestioned dominance of Europe were the islands of Great Britain, 
which though enticingly close across the English Channel, were to prove 
too far even for Hitler’s military might. 
 

Just bear with me when I ask you to imagine what would have 
happened had the Germans been able to overrun Great Britain. While 
doing so please do keep in mind that both Russia and the United States of 
America were at this stage quite far away from becoming direct 
participants in the war. Because of the absence of both these powers, the 
two most significant factors which ultimately led to the ignominious 
defeat of the Third Reich had not yet come into play. If I am called upon 
to put down these two significant factors (other than the involvement and 
perseverance of Great Britain) which decided the outcome of the war, I 
would list these as follows:- 
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The full scale and direct involvement of the United States of 
America with all its military and industrial might. 
 
Hitler’s folly (Operation Barbarossa) of taking on mighty Russia 
which had proved unconquerable even for Napoleon.  

 
The question in your minds may be why I have made no mention 

of Great Britain and the development of the nuclear weapon while listing 
the most significant factors which influenced the outcome of the Second 
World War? Allow me to explain why I did not include these factors:- 
 

Firstly, let me state in unequivocal terms that Great Britain’s 
contribution to outcome of the war can never be eclipsed. Why I 
have not included it is because the survival of Great Britain has 
to be taken as a given factor when considering the above. Had 
Great Britain not survived the German onslaught in the first 
place, time would have precluded timely US intervention in the 
war. Here, let me assert once again that had it not been for the 
Battle of Britain which provided Great Britain the necessary 
respite to lure, coerce or convince the United States to declare 
war on Germany, the outcome of the war would have been 
different. 
 
Secondly, I do not consider the development and employment of 
the nuclear weapon as having significantly altered or changed 
the shape of World War II. This presumption of mine is based on 
the following:- 
 

The development and employment of the atomic bomb is 
a corollary of the involvement of the United States in the 
war. Had it not been for the United States getting 
directly involved in the war, where would have the 
atomic bomb been?  
 
The use of the atomic bomb against Japan was, in my 
opinion, little more than a fait accompli. All it achieved 
was that it succeeded in bringing an already beaten 
enemy to his knees much faster. Therefore, I say that 
while the atomic weapon definitely played a part in 
bringing the war to a quick end, it did not play as 
significant a role in changing the shape of the war. 
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Needless to say, my conclusion is basically based on the 
late stage of the war when the atomic weapons were 
used. Had these weapons been available earlier, their 
employment could very well have significantly changed 
the shape of events of the Second World War. What I am 
trying to say is that the use of the atomic weapons came 
at a stage when the outcome of the war was already a 
foregone conclusion. 

 
No doubt most of you who have persevered with reading my 

ramblings till this stage must be convinced of my infatuation with the 
Battle of Britain. You would be correct in this line of thought. I truly 
regard the saga of the Battle of Britain as an epoch in the history of the 
employment of air power. Without discounting the many deeds of valour 
which contributed to the success of the Battle of Britain, I would be 
looking at this campaign from the sole perspective of the employment of 
air power. The aspects of this campaign which, in my opinion, make it of 
singular significance in the employment of air power, are:-  
 

This was the first ever employment of air power from a purely 
defensive perspective and it contributed significantly to the 
outcome of the war. 
 
The Battle of Britain was the first time in the annals of military 
warfare when air power really came into its own. It was 
employed in relative isolation to the land and the naval forces 
which, though also contributing significantly to the campaign 
operations, could not have influenced the final outcome as 
decisively as air power did.  
 
The Battle of Britain successfully brought the German blitzkrieg 
to a virtual halt. This contributed directly to the bringing about of 
the two key factors which, as I have mentioned above, 
contributed most significantly to the end result of World War II. 
It can, in my opinion, be conjectured that the Battle of Britain 
not only contributed directly to the declaration of war by the 
United States of America on Germany but was also indirectly 
responsible for Hitler’s ill-fated offensive against Russia. Allow 
me to tell you why I think so. 

 
Firstly, as regards the involvement of the United States of 
America in the war, we would all agree that there existed a 
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certain amount of support for the British in particular and the 
Europeans (other than the Germans and the Italians) in general 
right from the time when Hitler’s armies went on the rampage 
against mainland Europe. This smattering of support, however, 
needed time for getting crystallized and translated into reality 
before becoming the voice of a nation. The Battle of Britain 
provided the time necessary for this transformation to take place 
which ultimately contributed to the declaration of war by the 
United States of America on Germany. 

 
Victory, in my opinion, is an intoxication that cannot be 
compared with anything else. For a person or a force that 
gets accustomed to rapid victories, even a stalemate 
starts appearing to be a defeat after a little while. This is 
exactly what happened to the Wehrmacht. After the 
unbelievably rapid successes of their offensive in 
mainland Europe, the fact that a tiny island nation stood 
up so successfully against their might must definitely 
have sunk in fast and would have been as difficult to 
digest as defeat itself. What remains to be proven is 
whether this manifestation of defeat in the shape of the 
stalemate brought about by the Battle of Britain 
contributed to Hitler’s decision to attack Russia, an 
erstwhile ally and silent spectator. While it may not be 
absolutely true that the Battle of Britain and its outcome 
led to the German offensive against Russia, I am 
convinced that it must have played a part, albeit small, in 
making Hitler arrive at the fateful decision of taking on 
Russia. He needed to continue basking in the sunshine of 
victory and the stalemate brought about in the west by 
the Battle of Britain must have contributed to his 
decision to seek new victories in the east.  
 
The opening of two simultaneous fronts on the West 
against Great Britain and the United States on one side 
and the Union of Soviet Socialist Republics on the East 
on the other, ultimately led to the Wehrmacht onslaught 
being brought to a halt and changed into a retreat. The 
shape of events could have been very different had 
Hitler’s hordes been able to subjugate Great Britain first 
and then focus their entire attention towards the USSR. 
One of the main reasons which forced the Germans to 
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simultaneously open two fronts was the Battle of Britain 
which denied them the opportunity of conquering Great 
Britain. 

 
Having come so far, allow me to elucidate why I consider the 

theme of study of the defensive employment of air power to be an 
important one.  Although the lessons of the Gulf War are still fresh in our 
minds, I would still insist that while a repeat of the Gulf strategy would 
be practicable if one enjoys absolute and overwhelming aerial 
supremacy, it would not be the valid course to action to adopt when 
faced with a quantitatively far superior enemy in the air. In the latter 
case, the following considerations should dictate the employment of air 
power resources and as such shape the entire concept of air operations:- 
 

A weaker air force has to adopt a concept of operations that 
should be aimed at reducing the aerial disparity between it and the foe. 
This is easier said than done if one continues to adopt an offensive-cum-
defensive thrust of operations. The lack of numbers and resources dictate 
greater concentration on defensive operations and less on offensive air 
operations. This may be a bitter pill to swallow for most of you and I can 
visualize how cowardly my ideas may be appearing to you but please do 
let me say my bit before taking any further action against me. 

 
Look back at the history of the employment of air power. While 

I would agree that the offensive employment of air power has 
contributed significantly to the outcome of most wars, I would also be 
the first one to ask you if you could bring out any conflict wherein even a 
weaker air force has employed offensive tactics and still emerged 
victorious. The point I am making is that the aircraft like other 
instruments of war, is also merely a weapon. The employment of this 
weapon can be offensive as well as defensive and would vary from one 
situation to the other. Take the bow and the arrow. If used to oust the 
enemy from his position and overrun it, it becomes a weapon of offense; 
but the same bow and arrow, if used to repel an enemy attacking your 
positions, becomes an instrument of defence. The aircraft also, in my 
opinion, is a weapon which can be used and employed as needed and as 
such, should not be classified purely as a weapon of offense. 

 
Is being defensive such a bad and cowardly idea? I do not think 

so. Allowing the enemy to come to your area of airspace control is a 
distinct advantage for the following reasons:- 
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The enemy would be operating under a hostile ADGE while the 
defender would not be. While the enemy would be bereft of 
friendly radar support (other than AWACS), the defenders would 
be able to capitalize on the cover provided by their friendly 
radars. Moreover, the attackers would also be faced with an array 
of anti-aircraft defenses which would not be bothering the 
defenders. Distance from the home base and friendly territory 
would be another drawback and limitation for the attackers 
which would limit their freedom of action. 

 
Employing a defensive plan of air operations would permit the 
weaker air force to create pockets of limited numerical 
superiority when defending against  offensive missions of a 
numerically superior adversary. Even though these ‘pockets of 
superiority’ would be limited in terms of ‘time’ and ‘space’, the 
results could be very advantageous and encouraging for the 
defenders. 
 
The enemy would have to commit its high value assets for 
offensive missions and these in almost all the cases, would be 
irreplaceable. The defensive force, on the other hand, could even 
employ its mediocre assets advantageously since their 
capabilities would be beefed up substantially by the friendly 
radar cover and array of ground defences. 

 
Reducing own offensive missions across the FEBA except where 
absolutely essential, would reduce the chances of fratricide due 
to friendly ground fire. This is becoming all the more important 
due to the strong anti-aircraft defences which are being fielded 
by most of today’s armies and are becoming an integral 
component of most army combat formations. 

 
A weaker air force has to avoid attrition at all costs in order to 
remain viable for a longer period specially when faced with a 
superior enemy. Roughly speaking, an air force starting off with 
a 1:2 disadvantage must aim to destroy at least twice the number 
of enemy aircraft for every one that it loses itself. 

 
Beefing up air defence infrastructure is far less expensive than 
building up aircraft inventories. Acquiring and fielding an 
operational squadron of front line combat aircraft is far more 
expensive and time consuming as compared to building an 



Aerospace Power : The Emerging Strategic Dimension 

66
 

integrated air defense infrastructure comprising radars, surface-
to-air missiles and anti-aircraft artillery. 

 
Inflicting aerial attrition on the enemy is one of the most 
effective means of conducting counter-air operations. The 
proliferation of jet capable airfields and the strong defences 
likely to be encountered when attacking these precludes their 
selection as the prime counter-air target due to the prohibitive 
attrition which the attackers may have to face. Moreover, it 
would be far more fruitful, equally effective and far more 
economical in resource terms, to employ surface to surface 
missiles for this purpose. 

 
Following an offensive-cum-defensive plan of operations would 
further divide the already thin forces available at the disposal of 
the weaker air force while concentration on a defensive plan of 
action would allow it to concentrate its force where it is needed 
most to hurt the enemy’s air potential. This would allow the 
weaker side to concentrate its forces while the stronger opponent 
would be dissipating his assets at the same time. 

 
Defensive operations would inflict greater attrition on the enemy 
and as such, would narrow the imbalance in the forces available 
at the disposal of the antagonists. This would be possible since 
the losses incurred during defensive operations should be far less 
than those encountered during offensive operations. 

 
A predominantly defensive concept of operations would not be 
allowed to impact adversely on friendly land and naval 
operations. Adopting a defensively oriented game plan does not 
mean that that the air support required by the land and naval 
forces would not be forthcoming. What it means is that the air 
battle would be fought on a battleground of one’s own choosing, 
one’s strength and one’s own terms. 
 
I realize fully that what I have said would be difficult to digest 

for most if not all of my readers but I have been forced to arrive at this 
conclusion based on my limited study of air power. In my humble 
opinion, air power is a weapon which can be employed in the offensive 
or the defensive role as required and dictated by the circumstances and 
should not be classified as being purely an offensive weapon. Moreover, 
the concept of employment of air power by any air force must take 
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cognizance of the balance of power between itself and the enemy. At the 
fear of oversimplification, I would dare to suggest the following:- 
 

If one enjoys absolute supremacy in numbers, equipment and 
weapons systems, a whole-hearted offensive campaign right from the 
outset would be the way to go. Take the case of the Gulf War where the 
hugely one-sided air power potential of the US and its allies allowed 
them to mount a massive air offensive against Iraq. This offensive, which 
not only annihilated the much weaker Iraqi air force, also contributed 
immensely to the success of the land offensive and helped bring the war 
to a rapid end with minimum human losses. 

 
In case the air power potentials of two antagonists are almost 
balanced, a combination of offensive and defensive operations 
should form the basis of their concepts of operations. Examples 
of this can be seen in various campaigns of the Second World 
War. 
 
If one is faced with a radical disadvantage vis-à-vis the 
antagonist as regards air power potential, it would be 
advantageous to adopt a dominantly defensive scheme of 
employment of air power. An example in this regard is the 
Vietnam War where the North Vietnamese, heavily outnumbered 
and outclassed in the air, adopted a completely defensive plan of 
action. 
 
My object in this discourse has been to highlight that air power is 

a weapon like most other weapons - it would be incorrect to classify it 
either as offensive or defensive. Its flexibility, in my opinion, is what 
makes it so powerful and effective. One must weigh the air balance of 
forces before chalking out a concept of air operations and this should be 
optimized considering the strengths and weaknesses of the parties 
involved in the war. I may have come a long way from espousing the 
merits of the Battle of Britain to proposing that air power could 
effectively be employed as a defensive weapon but as you would have 
understood, my allusion to the Battle of Britain was related to proving 
the very point that the defensive employment of air power, given the 
right circumstances, can play a very effective role in the outcome of a 
military conflict. This by no means denigrates the offensive potential of 
air power which remains an established fact. What it means is that air 
power because of its inherent flexibility, lends itself equally well to being 
employed effectively in defensive operations. 
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CLOSE SUPPORT vs BATTLEFIELD AIR 
INTERDICTION: AN APPRAISAL 

Introduction 
 

Close Support (CS) is the most tangible form of air support for 
the soldiers engaged in battle on ground. Its employment methodology 
has remained the same starting from WW-I right upto the Arab-Israel 
conflict in 1967.  The real turn-about in the conduct of CS emerged after 
the destructive effects of massive air defence weapons that rendered 
unexpected losses to both Arabs and Israelis in 1973.  The high attrition 
rate of the aircraft during this conflict compelled a serious 
reconsideration of CS being the best form of offensive support to land 
forces. 
 

The modern battlefield with its multitude and variety of lethal 
weapons is an extremely dangerous arena to operate in.  CS, therefore, 
which has always remained a controversial form of army support - not 
because it is not useful, but due to the expensive cost involved in terms 
of attrition to the aircraft - is an option that requires careful deliberation.  
Radar controlled guns and SAMs being integral to all field formations, 
have not been matched by corresponding sophistication in the airborne 
delivery platforms.  This form of offensive army support is, therefore 
becoming increasingly derided by air forces which do not have the 
benefit of specialist aircraft, weapons and force composition that could 
provide a fair degree of success and survivability. 
 

In future conflicts, CS aircraft would face a whole generation of 
air defence weapons including high-tech adversary interceptor aircraft.  
Moreover, the CS targets, typically, would be fleeting and time sensitive, 
making their acquisition and engagement difficult.  Providing adequate 
direct support to ground forces in a battlefield buzzing with emissions in 
the EM spectrum, having serious limitations of adverse weather 
conditions and with very limited night operations capability, will be 
extremely difficult, to say the least.   
 
CS and BAI - Air Force Doctrines 
 

The land forces, over the years - particularly after the Vietnam 
War, have developed certain apprehensions about the ability of air forces 
to provide close support. Employment of air power demands it to be used 
offensively.  Therefore, Counter Air Operations, Fighter Sweep and 
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Armed Reconnaissance are conducted to carry the war deep into the 
enemy territory.   The basic scheme is to achieve air superiority.   What, 
however, must clearly be understood is that successes derived from any 
type of counter-air operations almost directly translate into the inability 
of the enemy to put that many aircraft in the air or to maintain adequate 
command and control or even early warning. In other words, there would 
be that many less aircraft to harass own land forces which in 
consequence, is army support, albeit a little indirectly.   Normally, BAI 
would be the most cost effective and real time potent support that will be 
made available. This form of support allows the Joint Commanders at 
various levels to select the best possible targets to destroy. Invariably, 
BAI would have almost immediate effect on the land battle.   The results 
of deeper interdiction, which may also have to be carried out, resource 
permitting, may or may not have that immediate an effect but may still 
be crucial. CS will be extensively undertaken as and when the situation 
so demands. It would, however, be reserved for decisive phases of the 
war. 
 

BAI is defined as "Air Interdiction attacks against land force 
targets which have a near or real time effect on the operations or scheme 
of manoeuvre of friendly forces but are in close proximity to friendly 
forces". BAI operations have always been of more value than CS 
operations and their impact on land battle has often been more profound.  
History is replete with examples of its superiority.  The Blitzkrieg, 
Western Desert Campaign, the Italian Campaign, break-out across 
France, and the epic air-land battles of the Russian Front in 1940-45 
were essentially campaigns where BAI was predominant.  Despite the 
name, many writers link BAI more closely to CS and refer to both as a 
single mission called CS/BAI.  This usage distinguishes air attacks 
against enemy forces that are affecting directly, or are about to affect the 
ground battle from those deeper attacks against enemy facilities 
communication, and transportation systems. This distinction is important. 
 
CS and BAI  - Tactical Considerations 
 

CS applies to attacks against hostile targets, which are in close 
proximity and pose a direct threat to friendly forces.  Its conduct requires 
detailed coordination and integration with own army elements and their 
maneuver plans.  CS is popular with the army as it brings visible, 
spectacular and immediate contribution to land battle and is often 
considered as the primary method of supporting the army. 
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The threat to the aircraft from ground fire is undoubtedly the 
most feared aspect of Close Support.  Beyond this threat is the plain 
difficulty of executing Close Support in the swirling, nonlinear 
battlefield.  For Close Support to be successful, the target has to be seen. 
The pilot has to fly at tree-top levels, navigate, manoeuvre to avoid 
enemy defences, keep track of own forces, acquire enemy targets, attack, 
evade and exit.  
 

Next, Command and Control of Close Support assets is as much 
of a problem as the threat.  In a mobile battle, it is difficult to keep track 
of numerous movements even in a small area.  This makes the 
centralized control methods of the air force difficult to implement.  
Forward Air Controllers (FACs) are another weak link in the chain. 
While the dense ground defence environment has almost negated the 
usage of airborne FACs, the ability of the ground based FACs to assist 
fighters in locating and engaging the correct targets is also extremely 
limited. Moreover, even after so many years, air force aircrew and army 
FACs have still not developed a common language.  Fighter pilots 
require fast, accurate and cryptographic information that is seldom 
forthcoming. They want references from themselves rather than from 
some clump of trees or other reference that itself may hardly be visible.  
In peace time, just because an aircraft has passed over a target, it gets 
assumed that the target has been successfully engaged. In fact, if we are 
to be realistic, the actual CS success rate is very low.  Most agree that the 
present FAC system is inadequate and any improvement in aircraft, 
weapons and tactics would have to include improvement in FAC / fighter 
aircraft interface. Training in all areas has to be factually reassessed and 
shortcomings removed realistically. 
 

Now let us see the conduct of CS from the viewpoint of the army 
commander on the ground.  If a ground manoeuvre is going well, it is 
often easier to discard the fighters rather than shutting down everything 
so that they can attack. During such a situation, the friendly aircraft may 
be more of a distraction rather than a help since the conduct of CS may 
require own ground forces elements to stop what they are doing. If, 
however, the ground units are in trouble, their command and control is 
also usually breaking down and setting up the fighter attack 'by the book' 
may be impossible. In such a situation, the conduct of co-ordinated close 
support operations would be extremely difficult. 
 

Lastly, most air forces do not possess dedicated and purpose-
built CS aircraft.  Only the A-10 and the AV-8B are custom made CS 
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aircraft while the Russian Su-25s and Italian AMX can also be classified 
as Close Support aircraft though with limited capabilities.   

 
CS and BAI – Advantages and Limitations 

 
Advantages of Close Support Operations 
 

Since CS operations are undertaken primarily against enemy 
troops in direct contact with own land forces, these have an almost 
immediate favourable impact on the land battle.  

 
These missions invariably serve to boost the morale of own 

troops while simultaneously having the opposite effect on the enemy 
ground forces engaged in combat. 
 
Limitations of Close Support Operations 
 

Since the enemy forces being targeted during CS are in direct 
contact with own forces, acquisition and recognition of the target does 
pose major problems. This situation becomes all the more difficult and 
complex if the aircraft are operating under poor weather conditions or at 
night. 

  
The battlefield of today exhibits an extremely dense surface-to-

air weapons environment. The direct nature of CS operations is liable to 
expose these aircraft to these weapons and cause high attrition. 

  
Since CS operations are to be undertaken by another military 

Service, there is an inherent delay built-in into these missions. 
Considering the fluid nature of land warfare and the immediacy of the 
close support requirement, this delay can easily become unacceptable. 
The time factor can be substantially reduced by employing attack 
helicopters controlled by the Army in this role.  

 
The effects of CS operations generally tend to be temporary and 

short-lasting in nature. As such, these operations are more ‘battle-
oriented and focussed than being capable of having an impact on the war 
as a whole.Advantages of BAI 
 
Lucrative Targets of Choice. The wider variety and larger number of 
probable targets that lend themselves to be engaged through BAI 
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operations presents not only a wider but also a more discernible and 
distinct array of targets. 

   
Long Lasting Effect. Unlike CS operations, BAI operations produce 
more lasting effects. While the impact of BAI operations may not be as 
immediate as that of CS Operations, the effect created would not have as 
transient or temporary an effect as that achieved by CS operations. BAI 
operations tend to create effects which influence the entire war rather 
than just the immediate battle being waged on the ground. 

   
Lower Element of Risk. BAI operations, being aimed at targets behind 
the immediate line of ground battle are safe from the vast array of 
integral surface-to-air defences deployed with the land forces of both the 
sides. A disadvantage, however, is that the same element of greater 
ingress could make the BAI aircraft much more vulnerable to being 
intercepted by the enemy air defence aircraft. 

   
Advance Planning is Possible. Since BAI targets, unlike the CS ones, 
are not land battle dependent, these can be planned to be taken out during 
peacetime. Identification of these targets during peace enables the 
requisite intelligence regarding these to be collated and mission 
preparations made. During times of hostilities, this preparation reduces 
the reaction time and permits BAI missions to be undertaken at short 
notice. 

 
No Need for Specially Designed Aircraft. BAI missions can be 
undertaken virtually by all fighter ground attack aircraft and do not need 
aircraft that have been specially tailor-built for this role. This provides 
flexibility to the air planners as regards allocation of aircraft resources. 
As such, greater effort could possibly be spared by the Air Force for BAI 
operations as compared to that which can be provided for CS operations. 
 

Once the command of the air is obtained by one of the 
contended armies, the war must become a conflict 
between a seeing host and one that is blind. 

— H. G. Wells 
CS or BAI? – An Analysis 
 

In all areas and types of conflicts, CS is still an essential mission, 
although it is increasingly getting blurred with BAI due to inherent 
overlap between the two types of missions.  Whatever is necessary to 
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improve CS, will perhaps enhance BAI capability as much as or more.  
The preceding reasoning points out the emerging importance of BAI over 
CS.  Even historically, BAI has had more effect than either Close 
Support or traditional air interdiction. The conclusion from this is quite 
simple.  If  there is so much to gain from BAI, why all this fuss over CS.  
My submission is that there is little to choose between the two as far as 
effects are concerned.  The results of both are concomitant and available 
in real time or near real time.  These conclusions are indicative that BAI 
is a better option and should be given the importance it deserves.   

 
The generic concept of CS operations has developed over a 

period of time. It has been influenced significantly by the results of all 
conflicts where air power was extensively used.  It has evolved with time 
but has not kept pace with the increased threat assessment and aircraft 
weapon delivery constraints.  Though armies still expect extensive air 
support over the FEBA as an integral part of their movement and 
manoeuvre plans, this expectation has to be reconsidered in the light of 
the following:- 
 
Limited Air Effort.   The air effort available to smaller air forces has to 
be judiciously employed in operations which are likely to affect the war 
and not battles. The ever-increasing demand on the Air Force for 
undertaking a large variety of roles seriously impinges on the availability 
of air effort. 

  
Aircraft Speed and Maneouvering Constraints.  Aircraft speed and 
maneouvering constraints inhibit target acquisition specially over the 
crowded, dusty and smoke-filled battlefields of today.  It is pointless 
coming to the dangerous battlefield if chances of even locating, what to 
say destroying, the target are extremely bleak. Another aspect that needs 
to be considered is that most CS targets are not very clearly defined and 
identifiable.   

 
Air Defence. Preponderance of air defence weapons on both sides of 
the battle line makes the task of the attacking aircraft very difficult.  With 
the absence of carefully formulated and tried out procedures and 
SIF/IFF, chances of fratricide over the battlefield are a real and very 
dangerous possibility.   
 
Employment of Air Power.   Air power has its own distinctive 
employment priorities which call for dedicated air effort.  It may not, 
therefore, be possible to honour all Army requests for CS.  Modern 
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armies, being aware of this, have rightly commenced emphasizing on 
establishment of own CS assets through the development and induction 
of long range artillery and attack helicopters. The availability of attack 
helicopters with the army makes it possible for close support to be 
provided in an extremely short time. The following factors need to be 
highlighted in this context :- 

 
Attack helicopters are becoming increasingly potent and more 
and more effective. 
 
Since these belong to the Army, the delays that are inherent in 
the traditional Air Force close support tasking are catered for. 
The army can directly task its attack helicopters for the task 
without referring the request to any other agency, be it the Joint 
Staff Headquarters or the Air Force Command Operations 
Centre. 
 
Army attack helicopter aircrew are basically Army officers who 
have a much better understanding of the mechanics of the land 
battle than Air Force aircrew. 

 
Attack helicopters, by employing nap-of-the-earth flying 
techniques and due to their inherent agility and mobility, are 
much less vulnerable to surface-to-air defences than fixed-wing 
Air Force aircraft. 
 

Bad Weather and Night Employment. Aircraft have generally limited 
ability to operate at night and in adverse weather.  The ground battle, 
however, continues for the entire 24 hours period.  In fact, the next war, 
unlike previous ones, will be conducted round the clock.  Meaningful 
alternate methods have to be employed to provide effective firepower 
and support to the land forces. Attack helicopters equipped with suitable 
night vision equipment and targeting systems are more capable of 
undertaking close support operations at night because of their slow speed 
and longer staying power than fixed-wing aircraft. 
 
Conclusion  
 

Most air forces understand that they exist to support the land 
strategy and as such, will do everything towards that goal.  It has already 
been specified that BAI would be the favoured option; but CS would be 
provided in crucial and decisive battles where the very survival of the 
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country is at stake.  That would mean blunting the enemy's major 
breakthrough during its offensive. Similar support would be forthcoming 
in our own counter offensive and riposte. Attrition, which is the major 
inhibiting factor in CS, would be disregarded and missions undertaken as 
per the requirement and joint decision at the JOC level.  At all other 
times offensive support will be provided as per the dictates of the war. 

 
Providing or not providing CS is not purely an Air Force 

prerogative.  There are elaborate procedures that enable the highest 
echelon of the joint military leadership to determine what CS effort could 
be provided on day-to-day basis.  Obviously this forum would have all 
the inputs before they decide on the sortie distribution. So the decision 
taken will not be unilateral or air force oriented. These procedures, 
however, now need revamping. The army requirements, though 
deliberated every day, may not be as realistic or practical vis-à-vis CS.  
Twenty-four hours is too long a period to decide on the issue.  Perhaps 
BAI and other forms of army support minus CS could figure in such a 
procedure.  But for CS to be really effective in a mobile and constantly 
charging battle environment, even 4 hours, which are normally 
considered necessary to provide emergency CS, and where the Corps 
then talk directly to Air Commanders is considered too long. CS has to 
be provided promptly without involving the higher echelons of 
Command.  The interaction between the Corps and Air Commands 
should be such that quick response missions aircraft on standby could 
reach the target in real time and, thereby, be practically effective. 
 

Under the present ground defence environment, the pilot's job, to 
say the least, is not going to be easy.  It can, therefore, be concluded that 
under the present high threat environment over FEBA, CS will not be 
cost effective.  Needless to say, that small tactical air forces having 
limited air power with multi-faceted employment priorities can ill-afford 
to indulge in such expensive operations and would rather embark on 
BAI. 
 

And where is the Prince who can afford to so cover his country with 
troops for its defense, as that ten thousand men descending from the 
clouds, might not in many places do an infinite deal of mischief, before a 
force could be brought together to repel them? 

— Benjamin Franklin 
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The cavalry, in particular, were not friendly to the aeroplane, which it 
was believed, would frighten the horses. 

Sir Walter Alexander Raleigh, 1910 
 
We're going to bomb them back into the stone age. 

— General Curtis E. LeMay USAF, 1965 
 
We were once told that the aeroplane had "abolished frontiers." Actually 
it is only since the aeroplane became a serious weapon that frontiers have 
become definitely impassable. 

— George Orwell 
 
If we should have to fight, we should be prepared to do so from the neck 
up instead of from the neck down. 

— General James H. Doolittle 
 

Fly with the head and not with the muscles. That is the way to long life 
for a fighter pilot. The fighter pilot who is all muscle and no head will 
never live long enough for a pension.  

— Col Willie Bats, GAF, 237 Victories, W.W. II. 
 
The experienced fighting pilot does not take unnecessary risks. His 
business in to shoot down enemy planes, not to get shot down. His 
trained hand and eye and judgment are as much a part of his armament as 
his machine-gun, and a fifty-fifty chance is the worst he will take -- or 
should take -- except where the show is of the kind that . . . justifies the 
sacrifice of plane or pilot. 

 
— Captain Edward V. 'Eddie' Rickenbacker. 

Fighting spirit one must have. Even if a man lacks some of the other 
qualifications, he can often make up for it in fighting spirit. 

— Brigadier General Robin Olds, USAF. 
 
Air battle is not decided in a few great clashes but over a long period of 
time when attrition and discouragement eventually cause one side to 
avoid the invading air force. 

— Dale O. Smith 
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AEROSPACE POWER –  
THE DECISIVE FACTOR IN MODERN 

WARFARE 
 
 

An essay written for the PAF annual Essay Competition 2002.  
This essay was adjudged the best essay in the competition  

and the writer was awarded a Letter of Appreciation  
by the Vice Chief of the Air Staff, PAF. 

 
 

It is probable that future war will be conducted by a 
special class, the air force, as it was by the armored 
Knights of the Middle Ages. 

— Brig Gen William 'Billy' Mitchell, 1924. 
 

Introduction 
 

Air power has completed almost a century of its existence and 
most military thinkers agree that while it may not be able to win a war by 
itself, no war can be won without it. When trying to assess the future 
influence and scope of air power, it would be useful to study how its 
evolution has influenced not only the conduct of military operations 
during war but also the very nature of warfare itself. 
 
Impact of Air Power on the Conduct of War 
 

Perhaps the most telling lesson of the 20th century is that 
warfare, in essence, is the successful application of favourable 
asymmetry of force either singly in time or space or in both. This newly 
coined term of ‘asymmetry’ closely translates to what was earlier termed 
as ‘creation of an imbalance in the enemy’s system of forces’. In earlier 
wars, the primary means of achieving decisive asymmetries were human 
courage and operational surprise. During the past century, however, air 
power has come to represent the essence of the capabilities that have 
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provided the means and methods, if applied correctly, of achieving a 
favourable asymmetry.8 
 
Air Power and Technology. Air power, of all the instruments of war, is 
the one most in tune with technology. It operates at a technological level 
significantly higher than that of the other components of military power. 
Experience of wars in the 20th century has proved that technological 
superiority is a tremendous force multiplier. This was amply proven 
during the 1991 Gulf War. Air power, being relatively new, is much 
more amenable to the incorporation of fresh technology and ideas even at 
the doctrinal level, than land and naval power, the precepts of both of 
which are far more established and rigid. Air power is unique since it 
incorporates technological asymmetries within its capabilities. The 
impact of higher technology of weapons systems in an operational 
environment otherwise involving lower levels of technology can lead to 
results totally disproportionate to the absolute quality of such weapon 
systems. The most vivid example being the dropping of the nuclear bomb 
from an aircraft in 1945.   
 
Increasing Mobility and Mechanization of Warfare. Warfare is 
increasingly moving towards mobility and mechanization. Air power, by 
its very nature, has a greater impact on manoeuvre warfare as compared 
to static wars. Mechanization of warfare, therefore, has made it far more 
vulnerable to air attacks. Increasing reliance on manoeuvre warfare and 
mechanization of the battlefield, therefore, has further enhanced the 
impact of air power, in both offence and defence. 
 
Impact of Air Power on the Nature of War 
 

The nature of war has undergone basic changes during recent 
decades. Wars were earlier fought for resources and as such were 
‘space’, ‘area’ or ‘territories’ focussed.  Advances in technology have 
made the earlier necessity of resources less critical. In effect, the 
application and increased relevance of air power in recent wars has 
changed the very nature of war by shifting its orientation from ‘space’ or 
‘area’ objectives to ‘result’ or ‘destruction’ oriented operations.9  
 
 
                                                        
8 Jasjit Singh, “A Strategic Framework for Planners – Air Power in the 21st 
Century”. Downloaded from the Internet. 
9 Air Marshal Zahid Anis, Lecture on “Air Strategy” delivered at the National 
Defence College on 10 November 1999.  
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Impact of the Advent of Nuclear Weapons.  
 
Nuclear weapons, because of their destructive potential, have limited the 
aim, scope and extent of war among nuclear capable states. As Martin 
Creveld writes, "From Central Europe to Kashmir, and from the Middle 
East to Korea, nuclear weapons are making it impossible for large 
sovereign territorial units, or states, to fight each other in earnest without 
running the risk of mutual suicide."10 Total and unlimited conventional 
war has, therefore, been relegated to the backstage. States simply do not 
have the means to conduct a total war, unless they use nuclear weapons. 
And this would result in mutual assured destruction, nullifying any 
possible political goal for which it might have been started. Simply put, 
this means that the earlier requirement of gaining control over resources 
has now been replaced by the desire to deny the use of the same 
resources to the enemy. Air power is the ideal instrument for the latter.   
 
Increased Accuracy and Lethality of Air-delivered Munitions. The 
most significant characteristic of the changing nature of war is the 
growing accuracy of weapon systems and the ability to strike at long 
range almost independent of weather and the prevalent ambient light 
conditions. Modern PGMs make it possible to execute damage of the 
scale carried out during World War II with a fraction of the earlier air 
effort. 
 
Emerging Global Trends 
 

The end of the Cold War has marked a new era where 
conventional military thinking and the established notions of its 
application are undergoing profound changes. Global defence spending 
has reduced by more than one third from the peak of $1,285 billion in 
1988. Concurrently, from 1988 to 1997, global military manpower has 
reduced from 29 to 23 million.11 It may be hypothesized, therefore, that 
while regular inter-state war, in the classical sense, is unlikely to remain 
a viable instrument of politics, the use of military power for political 
purposes is likely to remain an important tool in the hands of states.   
 

Given this scenario, it appears that the prospect of war is 
reducing, as is the ability of countries to cope with sudden and surprise 
attack. Defence, therefore, will need to be able to respond more rapidly 
                                                        
10 Martin van Creveld, On Future War, (London: Brassey's 1991) p. 194. 
11 Jasjit Singh, “A Strategic Framework for Planners – Air Power in the 21st 
Century”. Downloaded from the Internet. 
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and with great flexibility. Only air power has the basic attributes to be 
able to perform this function efficiently. Reliance on air power, 
therefore, will increase in the coming decades. 
 
Future Wars and Air Power. Given the increasing vulnerability to 
conventional war and the limitations intrinsic to small professional high-
cost forces, it is inevitable that states will seek to adopt doctrines and 
strategies for prevention of war rather than seeking war as an instrument 
of politics. Deterrence, therefore, is likely to assume greater importance 
in the coming decades. The time-space dimension of warfare has also 
undergone a marked shift. Earlier, wars were compressed in space and 
spread out in time while future wars are likely to be expanded in space 
and compressed in time. Increasing pace of warfare in the years ahead 
implies a faster response. Air power is the only component of military 
force that is capable of meeting the challenge of the faster response. 
Strategically, therefore, air power will assume increasing importance in 
the coming years. During the Cold War, air power was the primary 
vehicle for strategic nuclear deterrence to avert war. In the years ahead, 
air power will be the central tool for conventional deterrence, as well as 
controlled punitive strikes for coercive diplomacy.12  
 
Air Power and Force Projection. The industrial powers, which 
managed to establish extensive colonial empires, were inevitably strong 
maritime powers, because sea power afforded flexibility and freedom of 
action while providing the capacity for disengagement. Continental 
powers like Russia were unable to expand their empires beyond the 
limits of their land conquests. This is why sea power assumed special 
importance; and the earlier phenomenon of use of force short of war was 
termed "gunboat diplomacy". The development of the aircraft carrier has 
combined the strongest attributes of air and sea power and ushered in the 
naval-air arms, which are eminently suited for coercive diplomacy. 
Employment of naval-air forces for coercive politics reduces the risks of 
war because escalation can be better controlled, and because these forces 
provide superior disengagement control.   
 
Transition of Air Power into Aerospace Power. Historically, air power 
has not fully exploited the height band of 100,000 feet and higher, above 
the surface of the earth. However, the exploitation of this altitude band 

                                                        
12. Ajay Singh, "Time: The New Dimension in War," Joint Force Quarterly, 
Winter 1995-96. 
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which lies in the realm of near space, may soon be possible. Space-based 
systems are becoming a critical factor in warfare. Previously, controlling 
the oceans required the ability to defeat the enemy's navy at sea or 
control the SLOCs. This can be carried out increasingly more effectively 
by standoff weaponry like anti-ship cruise missiles. Sea or air-launched 
missiles repeatedly used against Iraq and more recently against 
Afghanistan and Sudan also require exploitation of space. As the range 
of such cruise missiles increases, these must rely increasingly on space-
based assets. This is likely with trans-atmospheric hyper-velocity 
vehicles, which could be launched from normal airfields. NASA expects 
to launch a practical vehicle within the next couple of years. Such a 
capability implies that the operating envelope of air power will finally 
merge with that of the lower end of outer space thus filling a gap that 
has existed thus far in air power capabilities. The operational 
environment in future, therefore, would be air power critical and would 
be characterized by a central role for air power which would have a 
predominant influence on the environment and the course of sea and land 
battles. Air operations, however, will need to be deeply integrated with 
land and sea operations.  
 
Conclusion. It is clear that in the early decades of the 21st century, 
military power will become smaller in size, technologically more 
advanced and more expensive. Above all, it is likely to become more 
dependent than ever before on air and space power. This is why air 
power will assume greater importance in the coming decades. The day is 
not distant when air power will overshadow the other elements of 
military power and become the dominant and most decisive element of 
modern warfare. 

 
 

The bomber will always get through. The only defence is in offence, 
which means that you have to kill more women and children more 
quickly than the enemy if you want to save yourselves. 

— Stanley Baldwin, British P M, 10 Nov., 1932. 
The air fleet of an enemy will never get within striking distance of our 
coast as long as our aircraft carriers are able to carry the preponderance 
of air power to sea. 

— Rear Admiral W. A. Moffet, October 1922. 
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AEROSPACE POWER  REPLACES 

CONTINENTAL STRATEGY AS THE 
DOMINANT ELEMENT IN WARFARE 

 
 

I have a mathematical certainty that the future will 
confirm my assertion that aerial warfare will be the most 
important element in future wars, and that in 
consequence not only will the importance of the 
Independent Air Force rapidly increase, but the 
importance of the army and navy will decrease in 
proportion. 

— Gen Douhet, 'Command of the Air,' 1921. 
 

Military thinkers of modern times as also the military 
practitioners of recent days have been brought up on the belief that 
‘Land’ or ‘Continental Strategy’ is the dominant element in warfare. 
Various explanations have been given for this assertion, most of which, 
understandably, emanated from the corridors of thinking of the surface 
forces, specifically the Army. 
 

The assertion of land strategy being the dominant player in 
military conflicts is borne out by the events of history and as such cannot 
be ruled out outright. What needs to be seen is what were the factors 
which led to the emergence and consolidation of this belief and also 
whether these factors which were key players in the outcome of earlier 
military campaigns still remain relevant in today’s battlefield. 
 

Nature of Earlier Wars. Earlier wars were generally fought for 
territorial gains. In the pre-industrial revolution era, the 
objectives were to occupy space in order to have an unrestricted 
access to raw materials and natural resources while in the post-
industrial revolution period, the purpose essentially was the 
creation of captive markets for own industrial produce. 
Widespread colonization was the obvious outcome of these 
pursuits since it served to facilitate the achievement of both these 
objectives. Since long distances could only be covered by sea in 
those times, maritime military potential got a tremendous boost 
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and almost became the dominant factor of warfare because of its 
capability of delivering military power over long distances and 
in relatively shorter times. This capability of maritime military 
potential to project military might in a decisive manner played a 
major part in the emergence of Great Britain as a global power of 
those times. 
 
Limitations of Maritime Power. Maritime power, however, 
suffered from some major deficiencies; notwithstanding its reach 
and speed, it was difficult and expensive to sustain and also, the 
maintenance of control over the occupied territories or colonies 
still predicated the requirement for adequate land forces being 
available in that part of the world. 
 
Need to Maintain Presence in Occupied Territories. Another 
major factor that led to land strategy figuring out as the dominant 
element in military warfare was the fact that land forces were 
needed to secure and maintain control over the occupied 
territories. As such, the maritime potential, notwithstanding the 
role of ship-to-shore bombardment, was essentially relegated to 
the logistic role after the initial ground forces had been conveyed 
to and landed on the hostile shores. 

 
Factors Necessitating a Review of the Dominant Role of Continental 
Strategy.  
 

All these established and recognized precepts of warfare were to 
be virtually overturned with the advent of manned aircraft in the military 
arena towards the beginning of the 20th Century. Some of the major 
changes that came about because of the advent of air power in the 
military arena are discussed in the subsequent text. 
 
Reduced Military Role for Maritime Forces. Aircraft, by virtue of 
their speed, ever-increasing range and load carrying capacity, soon 
overshadowed the erstwhile edge of maritime military power. Moreover, 
the development of long range combat aircraft brought the surface naval 
fleets within the lethal radii of action of combat aircraft and enhanced 
their vulnerability manifold. The concept of a capital ship being able to 
wage a war virtually on its own suffered a major blow when the 
battleships ‘Repulse’ and ‘Prince of Wales’ were both sunk, primarily by 
air attack, during the Second World War. In fact, this single incident, not 
only signalled the virtual demise of large surface warships but also 
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highlighted the emergence of air power as a force to contend with. It 
ultimately led to the development of yet another major naval surface 
combatant – the aircraft carrier, which combined the best attributes of 
both maritime as well as air power. Air power, over a period of time also 
exhibited its potential as being a better and more effective medium of 
force projection than naval power ever was, even during its heyday. 

 
Dependence of Land and Naval Forces on Air Support.  It would be 
foolhardy to state that both land and naval forces can be consigned to 
oblivion after the advent of air power, since both these elements of 
military potential still have their designated roles. What is vital to 
understand, however, is the fact that both the army and the navy are now 
dependant on air power to such a degree that their capability of 
undertaking any worthwhile operations without air support is severely 
compromised. This truth, has been borne out not only by the events of all 
recent military conflicts but also by the fact that both the Army and the 
Navy, realizing the importance of air power, have embarked on the 
creation of their own service-specific air arms. Though currently limited 
in terms of applicability and lethality, these service-specific air arms are 
constantly increasing both in size and also in capabilities. While on one 
hand, soldiers and sailors alike tend to downplay the influence of air 
power on the modern battlefield, on the other, these very individuals are 
seen campaigning for further strengthening their service-specific air 
arms. The problem, it seems, is not with air power, which is acceptable 
but with air force emerging as a rival military service. 

 
Altered Nature of Military Conflicts.13  
 

The military mind always imagines that the next war 
will be on the same lines as the last. That has never been 
the case and never will be. One of the great factors on 
the next war will be aircraft obviously. The potentialities 
of aircraft attack on a large scale are almost incalculable. 

— Marshal of France Ferdinand Foch 
 

Gone are the days where occupation of enemy territory was the 
end objective of military conflicts. Nowadays, the geographical contours 
of national enclaves have crystallized to such an extent that any violation 
                                                        
13 Please link and read with chapter titled, “The Changing Nature of War and the 
Relevance of Air Power”. 
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/ alteration in the same is not acceptable to the international community 
because it upsets the delicate global balance. This reduction of emphasis 
on the occupation of ‘space’ or ‘territory’ has also served to reduce the 
role o the land forces whilst simultaneously enhancing that of air power. 
This has happened due to the shift in the orientation of military conflicts 
from ‘space occupation’ to ‘destruction achievement’.14  The emergence 
of nuclear weapons has contributed significantly to this shift since loss of 
territory is far more liable to breach the nuclear threshold of a country 
than destruction of its assets. Air power has gained in significance 
because of its capability of causing immense destruction on the enemy. 

 
Ability of Air Power to Function Independently. Over the 
recent years, air power, because of technological advances, has 
developed an established capability of being able to operate 
independently of the other two military services. This was one of 
the major factors which earlier used to be taken to mean that land 
forces, being able to operate decisively in isolation, are a major 
determinant in the outcome of military conflicts. The same, 
however, is no more valid for the land forces but is equally 
applicable to air power nowadays.  
 
Events of the recent military conflicts such as the Gulf War, the 
operations in Bosnia, Afghanistan and Kosovo all highlight how 
air power can be employed in isolation to the other two services 
with devastating and decisive results. The same freedom of 
operating independently is no more available to the land and 
naval forces because of their overwhelming reliance on air 
support for the successful conduct of their respective operations. 
It is virtually inconceivable for army and navy to operate and 
function today without air support being available. 
 
Increased Role for Air Power in Low Intensity Conflicts 
(LICs).15 The emergence of low intensity conflicts in the realm 
of military conflicts has also highlighted the increased relevance 
of air power. Combat during LICs has to be waged against a 
fleeting and highly mobile adversary, possibly over great 
distances. Air power fits all these requirements favourably. Since 

                                                        
14 Anis, Air Marshal Zahid. Lecture on ‘Air Strategy’ delivered at NDC on 10th 
November, 1999. 
15 Please link and read with Chapter titled, “Air Power establishes a role for 
itself in LICs”. 



Aerospace Power : The Emerging Strategic Dimension 

88
 

LICs are expected to remain a corollary of warfare in the 
foreseeable future, air power has found a new mission and role.  
 
Decisive Role of Air Power in Military Conflicts. Air power 
has increasingly been seen to be playing a decisive role in the 
outcome of military conflicts. This is an outcome of air power’s 
capability to soften hostile ground forces to a degree where these 
can be over-run and outfought with relative ease. It would not be 
incorrect to say that air power now has such a decisive role in 
modern warfare that during conflicts, which are initiated with air 
operations, the outcome of the war will depend on the results of 
the air war of the initial days. 

 
Increased Impact of Air Power on Warfare.  
 

Air power is emerging as the most appropriate instrument of 
modern warfare in today’s scenario because of a variety of factors 
including, among others, the following salient ones:- 

 
Results of all recent significant conflicts have highlighted the 
increased role of air power. 
 
Smart munitions have increased the lethality, reduced the 
tonnage required while simultaneously increasing the degree of 
assurance of air attacks. This has enhanced the punch of air 
power manifold. A single strike aircraft equipped with the latest 
in precision weaponry can produce greater results than a large 
bomber of the Second World War era fully loaded with general 
purpose bombs. 
 
Air superiority increases the vulnerability of ground forces to a 
level where a prolonged aerial offensive has the capacity to 
break the will of the adversary. Recent examples of the rout of 
the entire Iraqi army before the commencement of land 
operations during the Gulf War and the air operations undertaken 
in Afghanistan are two prime examples in point. 
 
Will of the adversary can be broken through destruction of 
infrastructure and land forces. There is no worse situation 
imaginable for friendly ground or naval forces than one that 
requires them to operate in an adverse air environment. 
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Implications 
 
Subservience of Land and Maritime Strategy to Air Strategy. This is 
by far the most significant implication of air strategy replacing land 
strategy as the dominant element of warfare. It implies that the 
operational plans being prepared by the land and naval forces have to 
take into account the factor of air power and as such need to be 
mandatorily dove-tailed with the air operations plan. This is important 
due to the vital need for adequate air cover and support to be available 
for all surface operations. Acceptance of this implication would entail 
that the air plan must be formulated before the land and naval operational 
plans are arrived at. This should be done centrally by the Air Force with 
due representation from the other two Services. The essential elements of 
this plan must include:- 

 
Overall plan for the conduct of air operations. The aspect of 
air power gaining pre-eminence amongst the three Services does 
by no means indicate that the Air Force can now start planning 
the entire war. What it means is that all the three war plans need 
to be dove-tailed with the air plan being accorded precedence.  

 
Deployment plan of aircraft assets. For geographically spread-
out battle areas, surface operations must take into consideration 
the commensurate deployment of aircraft assets. Regions devoid 
of adequate aircraft assets cannot prove suitable for the conduct 
of large-scale surface operations. Land force commanders 
envisaging any forays into the enemy territory must first ensure 
that the requisite aircraft assets are available nearby, for 
provision of requisite air support. The same consideration would 
hold valid for naval surface operations if any are planned. 

 
Allocation and availability of air effort. The air plan must 
clearly specify the quantum of air effort that the air force 
envisages providing for different roles during various stages of 
the conflict and in the various theatres of operations. This would 
give an idea to the land and naval operations planners of the 
quantum of air support that they could expect. This is vital and 
may even influence their entire battle plan. 
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Capability / Viability of the Air Force. War plans have to cater 
not only for the capability of the air force to support these but 
also for the air force to remain viable for the entire duration of 
the conflict. This is especially true in the case of a small air force 
being pitched against a numerically superior adversary where the 
fear of heavy attrition could put the matter of the smaller air 
force remaining viable for the entire duration of the conflict into 
question. The danger of such a situation developing may result in 
the moving forward of the planned surface operations to an 
earlier time frame. 

 
Re-appraisal of the Currently Prevalent Force Structures of the 
Three Services 

 
The emergence of air power as the cardinal element of a 

country’s military potential necessitates a serious and major review of 
the currently prevailing force structures of the three military services. Air 
power actually came into its own during the Second World War and by 
the time the war ended in 1945, it was already an acknowledged and 
accepted component of the armed forces. Till that time, however, land 
strategy remained the dominant and the decisive factor and as such, the 
size of the Army was invariably significantly larger than that of the Air 
Force.  
 

In the immediate aftermath of the Second World War, 
conventional military thinking was virtually revolutionized by the advent 
of nuclear weapons. As the situation emerged, aircraft was the only 
delivery platform that was readily available to the neo-nuclear nations 
and this increased the importance of the Air Force. 
 

Nuclear weapons brought with them the now well-acknowledged 
and well-accepted concept of deterrence that ultimately led to the Cold 
War. Nuclear Weapons and the concept of deterrence brought about the 
following realizations amongst military thinkers and personnel:- 
 

The extensive employment of air power in the strategic role 
during the Second World War had already established air power 
as an element of strategic power and potential. The capability of 
aircraft to deliver nuclear weapons further enhanced the strategic 
significance of air power. 
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The aspect of air power being able to ‘deter’ military conflicts 
served to not only enhance the importance of the Air Force but 
also simultaneously led to a realization that the other two 
Services had lost importance. 

 
As an immediate consequence of these realizations, the world 

saw a sharp reduction in the strengths of the armies and the navies of the 
developed countries in the early 1950s. This reduction in soldiers and 
sailors was balanced by a proportional rise in the strengths of the air 
forces. Gradually a situation was created where the manpower strengths 
of the armies and the air forces are now almost equal in strength. A 
typical example is that of the United Kingdom armed forces which 
started with a very large army and navy in 1945 and today has an air 
force that is almost of the same size as the army, with the navy having 
shrunk even more. A similar situation was witnessed in the United States 
specially after the development and induction of the nuclear weapons. 

 
One interesting consequence of this correction of imbalance was 

the creation of service-specific air arms by both, the navies as well as the 
armies of the developed nations of the world. This came about because 
of:- 
 

A growing realization amongst the soldiers and the sailors that 
air power was indeed the military instrument of the future. The 
paradox is that despite this acceptance, the basic element of 
inter-Service rivalry still remained and this precluded the easy 
acceptance of the increasing importance of air power by the 
other  two established Services. 
 
Reluctance among the soldiers and the sailors to rely too much 
on the Air Force and rather form their own service-specific air 
arms to undertake all functions that they earlier had to rely on the 
air force for. 
 
While the Navy and the Army did manage to establish their own 

respective service-specific air elements, the importance of air power had 
reached such proportions that the rise of the Air Force to prominence 
amongst the three Services was virtually unstoppable. Herein lay the 
seeds of air power becoming the dominant and decisive element in 
warfare. 
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Conclusion 
 

From the foregoing one can conclude that the assertion ‘Air 
power has replaced Land Power as the dominant and decisive element in 
modern warfare’ is undeniably correct. In today’s military environment 
where joint functioning of the three military Services is an imperative, 
this truth cannot be lost sight of and in fact, it is only after the soldiers 
and the sailors accept the validity of this assertion that the desired level 
of ‘jointery’ can be achieved. This is why mutual acceptance of the 
importance of the other two Services and an understanding of their 
functioning is an essential pre-requisite for the conduct of integrated and 
co-ordinated joint operations. 
 

While this assertion may be very difficult for the soldiers to 
accept since it is tantamount to a reduction in the importance of the land 
forces in military affairs, the rapid changes of the recent past dictate that 
this change be accepted. More than anything else, this would require the 
army personnel to discard those portions of their history which teach 
them that continental strategy is the dominant strategy in warfare. 

 
 

The function of the Army and Navy in any future war will be to support 
the dominant air arm. 

— Gen James H. Doolittle 
Speech at Georgetown University, 1949. 

 
It was my view that no kill was worth the life of a wingman. . . . Pilots in 
my unit who lost wingmen on this basis were prohibited from leading a 
[section]. They were made to fly as wingman, instead. 

— Colonel Erich 'Bubi' Hartmann, GAF. 
 
And I have yet to find one single individual who has attained 
conspicuous success in bringing down enemy aeroplanes who can be said 
to be spoiled either by his successes or by the generous congratulations 
of his comrades. If he were capable of being spoiled he would not have 
had the character to have won continuous victories, for the smallest 
amount of vanity is fatal in aeroplane fighting. Self-distrust rather is the 
quality to which many a pilot owes his protracted existence. 

 
— Captain Edward V. 'Eddie' Rickenbacker, USAS, 'Fighting the Flying 

Circus.' 
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IMPACT OF TECHNOLOGY ON THE 
EMPLOYMENT OF AIR POWER 

 

Airpower has become predominant, both as a deterrent to war, and—in 
the eventuality of war—as the devastating force to destroy an enemy’s 
potential and fatally undermine his will to wage war. 

— General Omar Bradley 
Introduction 
 
 The 20th Century has rightly been hailed by one and all as the era 
of rapid technological growth and innovation. The mind-boggling pace 
of technological advances during the last 100 years has influenced each 
and every facet of human life and activity in a profound manner with the 
field of military activity being no exception. 
 
 While the impact of rapid technological advances on military 
weapons and warfare in general has mostly been very evident and easy to 
comprehend, there have been some influences, the impact of which has 
not been absorbed in a very visible manner. As such, these influences 
tend not to be readily understood. Not surprisingly, these hidden impacts 
of technological advances have more to do with the relatively intangible 
aspects of military activity rather than those dealing with established and 
concrete precepts. 
 
Theme of Paper 

 
 From the foregoing it should be apparent that the visible 
manifestations of technology on air power such as the development of 
more lethal weapons, the fielding of more capable and far-reaching 
military aircraft and other similar tangible influences of technological 
development do not form the contents of this paper. Rather, my sole 
intention in writing this article is to highlight those hidden influences 
which have escaped the attention that these rightfully deserve and as 
such, merit greater study and analysis. 

 
Intangible Influences of Technological Advances on Air Power 

 
To set the tone of this paper, allow me to list these intangible 

influences first before I endeavour to address the same in more detail. 
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Increased Use of Generic Air Power Elements by the Army and the 
Navy. Rapid technological growth, specifically in the military realm has 
served to bring warfare in the three acknowledged environmental media 
(land, sea and air) closer. The importance of air power has been 
recognized to such an extent that both the army and the navy are now 
fielding their own air elements. In other words, air power has gradually 
overlapped and permeated into both land and naval warfare. The most 
significant influence of this change, however, which should have become 
visible in a re-drawing and re-evaluation of the roles and tasks of 
traditional air power, has still not been analyzed in the detail that it 
merits. What I mean to say by this is that while both the army and the 
navy are fielding their own elements, the corresponding modification / 
reduction in the role of the air force that should have automatically 
ensued, has yet to materialize. 

 
Increasing Importance of the Space Medium in Military Affairs. The 
rapid advances in utilization of space have introduced the fourth medium 
in the domain of warfare. While the impact of the increased utilization of 
space for military purposes has not yet been fully realized due to the fact 
that this capability rests with a very limited number of countries, its 
impact of the future of air power merits a detailed study. Some analyst 
have now started terming the traditional ‘air’ medium as the ‘aerospace’ 
medium and it is only a matter of time before ‘air forces’ start being 
designated and known by the name of ‘aerospace forces’. 

 
Analysis of the Impact of the Intangible Infuences of Technology on 

Air Power and its Employment 
 

Good airplanes are more important than superiority in 
numbers. 

— AVM J. E. 'Johnnie' Johnson, RAF. 
 

Impact of Air Power Overlapping into Land and Naval Warfare. 
Technological developments have led to armies and navies fielding their 
own respective air arms. On first impulse, this could be construed to be 
indicative of the fact that air power has travelled the proverbial full circle 
and arrived at the point where it started from i.e. as an adjunct of the 
established traditional military arms (air power was born initially as a 
corollary of the Army as evidenced by the UK’s Royal Flying Corps 
(RFC) and the US’ Army Air Force (USAAF) prior to and during the 
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First World War. An analysis of this factor has to be based on the aspects 
highlighted below:- 

 
The development and deployment of Naval and Army air arms 
serves to strengthen the belief that air power has achieved an 
accepted place in military matters. In fact, it is the dominant 
impact of air power in the first place that has led to the creation 
of these air arms. This goes to prove that air power has come into 
its own and can now be classified to represent a third military 
service in the true sense of the word. 

 
As regards the established precepts of land-air warfare, air power 
was required to support the land forces through a whole plethora 
of tactical operations stretching from direct support in the form 
of close air support to indirect support through interdiction, air 
transport support and tactical reconnaissance etc. With the 
progressive development of the capabilities of the Army air 
arms, some of these tactical roles can now be handled by them 
on their own. For example, the extremely potent fleets of attack 
helicopters possessed by the advanced army air arms are far 
better suited to providing direct support through the conduct of 
Close Air Support missions. Similarly, the development and 
deployment of very capable tactical reconnaissance vehicles in 
the form of Unmanned Aerial Vehicles (UAVs) and Remotely 
Piloted Vehicles (RPVs) has enabled the Army air arms to 
undertake tactical reconnaissance operations as or even more 
effectively than the air forces. This goes to prove that there has 
been an appreciable reduction in the direct support role of the 
Air Force with the Army air arms being able to compensate for 
this through the provision of Close Air Support as well as 
tactical or battlefield reconnaissance missions. A similar 
situation has evolved in the realm of provisioning of air transport 
support to the land forces. The development and induction into 
service of large airlift helicopters such as the Mi-26 Halo and the 
versatile Mi-17 in the army air arms, has made the army 
elements far more independent in this area of activity also. 
Moreover, the enhanced range, accuracy and destructive 
potential of field artillery and ballistic missiles has enabled the 
armies to undertake battlefield interdiction operations with 
minimum involvement of the air force. This should have brought 
about a corresponding reduction in the tactical roles of air power 
which are not yet visible and as such, are causing an expensive 
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duplication of capabilities which is unaffordable in today’s cash-
strapped environment. 

 
On similar lines, the two foremost manifestations of air force 

support to naval operations pertained to the areas of Fleet Air Defence 
and Surveillance of the Maritime environment. With the increasing 
advent of large aircraft carriers which can accommodate a massive 
inventory of aircraft assets, however, the naval air arms have become 
capable of ably handling both these categories of operations thus not 
requiring the air force to accomplish these traditionally accepted roles 
and tasks. 

 
CONCLUSION – 1:  

 
Technological advances and the increased acceptance of the 

importance of air power have led to the creation of service-specific air 
arms. The creation of these service-specific air arms has served to 

reduce the tactical role of air power by shifting the onus for some of 
the traditionally accepted tactical missions from the Air Force to the 

service-specific air arms. 
 

Direct Air Support in the form of dedicated Close Air Support 
can now be better handled by the attack helicopter fleets of the army air 
arms. These agile and lethal platforms offer several significant 
advantages. Not only can these bring the required weapons to bear on the 
desired target but can also achieve this in the minimum possible time. 
The availability of the attack helicopters as an integral complement of 
the army formations engaged in the battle permits these to react in a very 
short period and their proximity to the battlefield significantly reduces 
the time required to reach the target. The effectiveness of the attack 
helicopters in the close support role is also enhanced due to the fact that 
the aircrew of these platforms being army officers, understand the 
dynamics of the battlefield far better than most air force aircrew can. 

 
Direct Air Support in the form of Tactical / Battlefield 

Reconnaissance should now be dealt with by UAVs/RPVs. These assets 
should form an integral part of the inventory of army air arms. 

 
Battlefield Air Interdiction (BAI) should now be undertaken by 

the more capable Field Artillery elements of the Army and the growing 
inventory of Tactical Ballistic Missiles, which form a growing 
component of modern day army formations. 
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Provision of Maritime Surveillance and the Protection of Naval 

Assets should form a part of the charter of duties of Naval air arm assets 
deployed on board aircraft carriers. 

 
Impact of Growing Utilization of the Space Medium. The growing 
technological development has ushered in the realization of the 
emergence of ‘Space’ as the fourth environmental dimension of warfare. 
Air power, for a number of fairly obvious reasons, is suitably placed to 
exploit this medium advantageously:- 

 
Air Power, being the newest and least traditional of the three 
military services, has been more in tune with technology and is 
more receptive to it than the other two services. It can, therefore, 
assimilate and absorb technology much more easily than the 
other two services. 

 
The similarities between the air and the space media as regards 
their military exploitation place the air force at an ideal vantage 
point in order to exploit the new media to the fullest and that too 
in the shortest possible time. This is made possible by the 
inherent similarities between the ‘air’ and the ‘space’ media 
which would facilitate the Air Force venturing into this domain. 
In some areas, there already exists an overlap between the two 
media with the future developments indicating that the gap 
between the two would be bridged in the future. 
 

CONCLUSION - 2: 
 

The opening up of ‘Space’ as the fourth environmental medium and 
dimension of warfare has impacted the roles and missions of air power 
profoundly. As currently seen, the use of Space is expected to be limited 

only to the Strategic Realm whether it is for non-offensive purposes 
such as reconnaissance of one form or the other or more overtly hostile 

and offensive operations such as nuclear strikes etc. The natural 
affinity of ‘air’ and ‘space’ media places the Air Force in a very 

favourable position as regards exploitation of the ‘Space’ medium. 
This has contributed significantly to boosting the strategic role and 

potential of the Air Force in recent times. 
 

The medium of ‘Space’ lends itself easily and more effectively 
to reconnaissance and surveillance of strategic dimensions. This 
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capability can be construed to be an extension of the existing strategic 
reconnaissance capability of the air force assets and can be easily 
absorbed by the air force. 

 
Offensive as well as defensive operations relating to the 

employment of strategic nuclear weapons utilize the medium of Space. 
On the one hand, outgoing nuclear-tipped ICBMs traverse through space 
while on the other, anti-ballistic missiles deployed to defend against 
these very strategic missile strikes also have to venture into the medium 
of ‘Space’. While strategic missile strikes can be construed to be an 
extension of the strategic strikes conducted by manned aircraft, defence 
against these falls within the purview of air defence. Both these functions 
pertain specifically to the operational domain of the air force. 
 
Summary 

 
Acceptance of Air Power as a vital component of a nation’s 

military potential has been established. 
 

Technological advances and the acceptance of air power’s 
importance have led to the creation of service-specific air arms in both, 
the Armies as well as the Navies of the principal global military powers. 
 

The duplication of aerial assets and capabilities among the three 
services necessitates a review and a re-evaluation of the traditional roles 
and missions ascribed to Air Forces. 

 
Some of the traditional tactical support roles that were earlier 

falling in the domain of responsibilities of the Air Force can now easily 
be transferred to the Army / Naval air arms. Examples of the roles that 
can be shed-off by the Air Force have been elaborated above in the text.  

 
Analysis 
 

The above analysis leads us to the following significant 
conclusions:- 

 
Air Defence of the terrestrial territory of any country continues 
to remain the sole purview of the Air Force. In fact, this role has 
increased due to the requirement of anti-missile defences also 
falling within the purview of the Air Force. 
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While the creation of Army and Naval air arms has reduced the 
tactical role and missions of the Air Force, the increased 
utilization of ‘Space’ by the Air Force has significantly enhanced 
its role and importance in strategic military matters. 

 
A Vision of the Air Force of the 21st Century 

 
The Air Force would be required to progressively hand over 

some of its tactical roles and functions to the other two services and 
simultaneously adopt a significantly strategic posture. Though not likely 
to happen in the very immediate future, there is a significant likelihood 
of the Army and the Navy continuing with their respective tactical 
responsibilities while the Air Force becomes the main strategic 
component of a nation’s military potential. As a consequence of the 
increasing military importance of ‘Space’ and the Air Force’s growing 
involvement in it, a case can definitely be made for changing the title of 
the Air Service from ‘Air Force’ to ‘Aerospace Force’. 

 
Air Defence of a country’s landmass would continue to remain 

the prime responsibility of the Air Force for the foreseeable future. This 
role would enhance to encompass missile defence also. At the sub-
tactical level, local air defence of army formations through a network of 
surface-to-air weapons and the physical air defence of naval fleets and 
vessels would continue to remain the responsibility of these two 
Services. Another significant off-shoot of the air defence responsibility 
of the Air Force would be it’s duty to protect the land-based strategic 
assets against hostile action. 

 
Emergence of the Air Force as the prime strategic component of 

the military wherewithal of a country would logically mean that the 
control and employment of its nuclear and strategic missiles arsenal 
should be the task of the Air Force. The only exception to this would be 
the sub-launched nuclear weapons capability in the shape of SLBMs that 
would remain with the Navy. 
 

Technology and the imperative need for air support in the 
tactical domain would lead to a further strengthening and expansion of 
the service-specific air arms in both, the Army and the Navy. However, 
since these would pertain specifically only to the tactical and the sub-
tactical domain of military operations, it is not likely that these would 
impinge in any significant manner on the predominantly strategic role 
orientation of the Air Force in the coming years. This significant shift in 
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roles, however, would definitely warrant a serious re-appraisal of the 
existing force structures of the three military Services. 
 

From the foregoing, it emerges that technology, while tangibly 
enhancing the reach, lethality, importance and effectiveness of air power, 
has simultaneously brought about certain intangible changes in the 
military arena which dictate a radical and all-encompassing review and 
reappraisal of the missions and roles of Air Force and the other two 
services. 
 

An early realization of the changing role of air power would not 
only permit a correct re-orientation of the military thought process but 
would also permit an efficient utilization of the ever-reducing defence 
budgets. Moreover, a logical rationalization of the changing roles of the 
three services would contribute in the long run to a state of harmony that 
must precede ‘jointery’. An understanding of the missions and roles of 
the Air Force both by land and naval planners would not only go a long 
way in furthering inter-Service harmony but would also have a positive 
influence on overall military efficiency. The purpose of this paper was to 
highlight how the changes in technology have effected air power in the 
following aspects:- 
 

Management of Aerial Resources. Air power has been known 
to be driven by technology and as such is affected the maximum 
by technological changes. The advent of large service-specific 
air arms in the Army and the Navy has been made possible 
primarily by technology 
 
Employment methodology of aerial assets by the Air Force and 
also by the Army and the Navy in the case of their own air arms. 
It is important now to re-rationalize the roles and functions of the 
Air Force, the Army air am and the Navy air arm according to 
their strengths and capabilities. 
 
Roles that air power could be called upon to undertake in future 
military wars. 
 
The emerging roles and missions of the three military services 

that flow from the above discussion are depicted below. These have been 
classified into tactical and strategic roles so as to highlight the 
pronounced shift that is taking place due to technological advances, in 
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the role-orientation of air power from the tactical towards the strategic 
realm of military operations:- 

 
EMERGING MISSIONS AND ROLES OF THE SERVICES 

 
Realm Mission Responsibility Involved Assets 

Strategic Nuclear Strikes Air Force Air launched 
weapons and 

ground-launched 
ICBMs/IRBMs 

Strategic Ballistic Missile 
Defence 

Air Force Surveil through 
satellites and 
engage with 

ABMs 
Tactical Terrestrial Air 

Defence 
Air Force  

Sub-tactical Local Air Defence 
of Assets 

Army/Navy Air defence of 
ships and 

operationally 
deployed army 

assets 
Tactical Battlefield 

Reconnaissance 
Army RPV/UAV assets 

Tactical Battlefield Air 
Interdiction 

Army Army’s field 
artillery and SSM 

assets 
Strategic Reconnaissance Air Force Space-based 

assets 
Tactical Battlefield ELINT Army RPV/UAV assets 
Strategic  Interdiction Air Force Land-based 

aircraft and non-
nuclear IRBMs 

Tactical Interdiction Army SSMs and long 
range artillery 

Tactical Fleet Air Defence Navy Carrier-based 
assets 

Tactical Maritime 
surveillance 

Navy Carrier/shore-
based MPA assets 

Tactical  Protection of MPA 
assets 

Navy Carrier/shore-
based assets 
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Conclusion 
 

As is evident from the tabulated missions and roles, those falling 
in the share of the air force are essentially strategic missions and roles. 
Be it strategic nuclear strikes, ballistic missile defence, strategic 
interdiction or strategic reconnaissance, technological dictates place 
these within the purview of air power. What need to be considered, 
however, are the implications of these changes on the established 
structures of military forces as we have them nowadays. The increased 
strategic role of air power would automatically erode the strategic 
involvement of the other two Services in warfare requiring both the 
Army and the Navy to play a more enhanced tactical role. Such a major 
shift in the roles of the three military Services would necessitate a 
corresponding review in their respective force structures. As has been 
seen in the case of the developed Western countries, the structures of 
their military Services have undergone a radical change in the last fifty 
years with the previously large field armies and naval fleets now giving 
way to much larger and more potent Air Forces. 

 
A timely realization of the imperative for this structural re-

adjustment will go a long way in clarifying the roles and functions of 
each of the three Services. In the long run, this clear delineation of the 
functional areas of responsibility of the three Services will also 
contribute to avoiding duplication in terms of manpower and equipment 
between the Services. The removal of this duplication will result in 
saving the unnecessary expenses that are incurred on this duplication of 
manpower and equipment inventories.  

 
 

I considered the attacks on London useless, and I told 
the Fuhrer again and again that in as much as I knew the 
English people as well as I did my own people, I could 
never force them to their knees by attacking London. We 
might be able to subdue the Dutch people by such 
measures but not the British. 

 
—Reichmarschall Goering, Military Tribunal 

Nuremberg, 1946. 
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AIR POWER ESTABLISHES A ROLE FOR 
ITSELF IN LOW INTENSITY CONFLICTS 

 
 
Introduction 
 

Though not precisely definable, a Low Intensity Conflict (LIC) 
is generally construed to mean a military conflict short of all-out 
conventional war. A LIC could either be limited in terms of the weapons 
that are being employed or in terms of the nature of the adversary. 
Typically, it is understood that LIC would involve the conduct of 
military operations of a limited nature against an adversary fielding 
irregular troops. The reason why regular adversary troops would not be 
involved is because their involvement would escalate the nature of the 
conflict by raising its level from a LIC to a Limited War. A recent 
example of a LIC conducted by regular troops against an irregular 
adversary was the Coalition’s war against the Taliban and the Al-Qaida 
members in Afghanistan. A significant aspect of this conflict was the 
complete involvement of air power in the conduct of all spheres of 
military operations during this campaign. 
 

Having already been accepted as an essential and vital 
component of a nation’s military potential, the flexibility and the rapid 
adaptability of air power to changing circumstances was proven once 
again when the United States embarked on the anti-terrorist campaign in 
Afghanistan in the aftermath of the September 11 tragedy. 
 

The Taliban had been ruling Afghanistan with such 
overwhelming control that their military potential was vastly over-rated 
causing the US to dispatch huge military forces to the region. The entire 
US offensive campaign was spearheaded by the air elements and the 
rapidity with which the Taliban were brought to their knees in a short 
span of time surprised all. 
 

Since air power was the main instrument employed by the 
Americans in Afghanistan, it would be relevant to evaluate how it was 
employed with a view to ascertain its effectiveness in handling a LIC 
situation. Also, an analysis of the conflict would serve to highlight how 
air power was employed with such devastating results and which of its 
attributes can influence the outcome of LICs effectively. 
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Salient Aspects of the Employment of Air Power in Afghanistan 
 
Air Power Initiated / Spearheaded the Military action. Air Power’s 
inherent attributes of ‘Reach’, ‘Speed’ and ‘Responsiveness’ all played 
a prominent part in the US being able to bring military power to bear on 
Afghanistan. The relative ease and rapidity with which aerial assets, 
belonging both to the USAF and the USN could be brought within 
striking range of Afghanistan led to these assets being employed to not 
only spearhead but also conduct virtually the entire campaign. 

 
Employment of Multi role Helicopters. The effective employment of 
the helicopters by the coalition forces in Afghanistan apart from 
highlighting the versatility of these rotary-wing assets also served to 
establish their significant role in future conflicts of this nature. “The 
helicopter – a heavily modified troop transport with air-to-air refuelling 
probe, defensive mini-guns, night and low-level flying capability – 
represents the cutting-edge of US technology that is being brought to 
bear in Afghanistan”.16 
 
Excessive Use of Precision Guided Munitions (PGMs). The advent of 
Precision Guided Munitions (PGMs) has enhanced the effectiveness of 
air power by enhancing its precision engagement capability manifold. 
Ever since the first PGMs were developed and employed, their usage has 
increased exponentially with each new conflict. The table below depicts 
the percentage employment of PGMs during the three recent conflicts in 
which air power was employed. 

 
Conflict PGMs employed as a percentage of  

total air delivered munitions 
Gulf War (1991) 9-10% 
Yugoslavia (Kosovo 1999) 29-30% 
Afghanistan (2002) 60-70% 

 
Table : Progressive Increase in Usage of PGMs17 

 

                                                        
16 Tim Robinson, ‘Analysis : Afghan air power revolution’. – Aerospace 
International, 05 March, 2002 
17 Air Commodore (Retired) Jamal Hussain, Director of the Centre for Air 
Power Studies, Pakistan Air Force. Speech on ‘Doctrinal Guidelines for the 
PAF’ at the Seminar on ‘Aerospace Power in South Asia’ held at the Institute of 
Strategic Studies, Islamabad on 25 April, 2002. 
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The reasons for this sharp increase in the usage of PGMs is fairly 
understandable. The main reasons are:- 

 
The ever-increasing accuracy, lethality and employment range of 
air-delivered PGMs. 
 
The rapidly reducing cost of producing potent air-delivered 
PGMs due to lower cost and miniaturization of electronic 
components. The price of one kit for the latest Joint Direct 
Attack Munitions (JDAMs) that were extensively employed in 
Afghanistan works out to an amount of US $ 18000)18. 
 

Tactical Use of Strategic Bomber Assets and AC-130 Gunships. 
 
The opportunity as well as the requirement for carpet bombing 

over the Taliban held territory in Afghanistan made the USAF press its 
strategic bomber fleet comprising the aging B-52s and the B-1 and B-2 
aircraft into service, albeit in a tactical role. Flying from the island of 
Diego Garcia in the Indian Ocean and other land-based locations, these 
aircraft could traverse very long distances and still effectively engage 
ground targets located across the expanse of the Afghan landmass. 

 
Another interesting aspect was the employment of AC-130 

gunships in the conduct of tactical air support operations. Though 
utilized extensively during the Vietnam war, the operational employment 
of these assets in this role had not been seen since.  

 
It has to be kept in mind, however, that what made the 

employment of strategic bomber aircraft and AC-130 gunships in 
Afghanistan possible was primarily the environment of aerial supremacy 
that the coalition forces enjoyed. Supplemented by the lack of surface-to-
air defences on the Afghan side, this aerial supremacy permitted the 
employment of these assets that would otherwise not have been possible. 
In case the adversary had also possessed adequate surface-to-air weapons 
and fighter interceptor force, the degree of operational freedom available 
to the coalition forces would have been much lesser and would have 
denied them the option of experimentation. 
 
 

                                                        
18 Tim Robinson, ‘Analysis : Afghan air power revolution’. – Aerospace 
International, 05 March, 2002 
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Employment of Unmanned / Remotely Piloted Vehicles. 
 
By far the most significant aspect of the Air war in Afghanistan 

relates to large-scale employment of Unmanned Aerial Vehicles (UAVs) 
and Remotely Piloted Vehicles (RPVs) by the coalition forces, 
specifically the Americans. The Americans, having deployed their 
Predator UAVs at a secure location in Central Pakistan were able to 
undertake a virtual round-the-clock surveillance of the entire area of 
interest in Afghanistan. The information being acquired by the Predator 
UAVs was transmitted in real-time through a data down-link which 
allowed almost simultaneous vectoring of USAF offensive assets which 
were already airborne, onto the selected target. 
 

Although the USAF had to rush the Predator UAVs into service 
prematurely and these not only had some teething problems but also 
encountered a series of crashes due various technical reasons, the 
advantages gained by deploying these far outweighed the problems that 
were encountered. The option of using the Predator UAV in conjunction 
with the on-board Hellfire missiles offers a further significant advantage 
in that this would permit a virtual real-time target engagement capability. 
This would be extremely important when the adversary offers such 
fleeting and intermittent targeting opportunities as were provided by the 
Al-Qaida and the Taliban during the Coalition air campaign in 
Afghanistan. 
 

The weapon where the man is sitting in is always 
superior against the other. 

— Colonel Erich Hartmann, GAF. 
 

Notwithstanding this quote from someone who could perhaps be 
singled out as the greatest fighter pilot and ace that the world has ever 
seen, the air campaign in Afghanistan has proven the efficacy of 
Unmanned Aerial Vehicles (UAVs). It can safely be predicted, therefore 
that these platforms will be seen playing a much greater role in the air 
campaigns of the future. 
 
Importance of Accurate Real-time Intelligence Information.  
 

During low intensity conflicts such as the one waged in 
Afghanistan, the adversary forces maintain an extremely fluid posture. 
Not only are these forces extremely small in size but these are also 
highly mobile. Apart from other operational constraints, the importance 
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of ‘survivability’ reigns supreme in their operational doctrine and 
necessitates rapid redeployments. Additionally, the adversary forces 
during an LIC, being more akin to guerrilla forces, are relatively 
independent of reliance on fixed bases and installations. This makes 
them extremely unpredictable and hard to locate. In order to accurately 
locate, positively identify and effectively engage these ‘fluid’ hostile 
elements, the availability of reliable and confirmed intelligence 
information is an essential pre-requisite. Equally important is the timely 
availability of this information since the intrinsic mobility of these 
adversary elements would render even slightly old information 
absolutely redundant and useless. Other than the timeliness, this 
information must be continuously available so as to be able to effectively 
monitor the activities of the adversary forces. This indicates the 
requirement for the surveillance / reconnaissance platform to be 
continuously operating over the area of interest. Needless to say, this 
surveillance / reconnaissance platform must be able to continuously 
download its data to a nearby ground station from where the requisite 
tactical action could be initiated. This entire process could be termed as 
the ‘intelligence - detect – inform – analyse – identify – react – 
engage – destroy – confirm’ loop. The brief details of each of these 
stages in the ‘Operations Loop’ are given in the subsequent paragraphs. 

 
Detection. Although mentioned as the first element in the loop, 
the detection process has to be preceded by intelligence to 
localize the area wherein the detection has to take place. It is 
only after the initial ground / aerial intelligence information 
becomes available that the area / space within which the 
detection needs to be conducted can be localized and delineated. 
While the initial information could be obtained through aerial 
platforms (manned land-based vehicles, unmanned land-based 
vehicles or satellite mounted sensors), human intelligence would 
continue to remain one of the primary and most reliable means 
of intelligence information. This would necessitate the pre-hand 
availability of trustworthy and reliable agents being available on 
the ground within the area of interest.  
 
Conveyance of Information. The human agents in position on 
the ground must possess the requisite means of communication 
available to convey the information in a timely and secure 
manner. As is the case with human intelligence, the information 
gleaned and collected by the aerial platforms (whether manned 
or unmanned), would also have to be communicated to the 
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ground station in real or near real time through a secure data link 
mechanism. The receipt of detection information is important 
from the perspective of it serving as a corroboration of the initial 
intelligence information. 
 
Identification. Once the target has been detected, the staff at the 
headquarters / ground station must be able to correctly identify it 
as being the desired one before any of the subsequent actions are 
taken. 
 
Analysis. This responsibility of the analyst staff at the 
headquarters level commences after the target has been definitely 
identified. For this analysis to be undertaken, the entire 
information must first be provided to the analysis staff. Their 
analysis has to be of a very wholesome nature and should 
encompass, among other things, the following essential aspects:- 
 

The importance of taking out the target. 
 
The contribution that the destruction of the target 
towards the overall objective of the campaign. 
 
The dangers of any collateral damage. 
 
Military as well as diplomatic / political implications of 
undertaking the attack. 

 
Reaction. Having gotten the analysis, the operational staff would 
then be required to plan on the reaction. Among other things, the 
reaction plan has to cater for the following aspects:- 
 

Type and number of attack platforms to be employed.  
 
The type and number of weapons to be used. These 
would depend primarily on the nature of the target to be 
destroyed and the degree of assurance of destruction that 
is desired. The type of weapon selected, apart from 
posing minimum danger to own assets must also ensure 
the least possible chances of collateral damage being 
caused. 
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Engagement. After the above steps in the process have been 
completed, the actual operations commence which would entail 
the mission being undertaken to destroy the target. The options 
for platforms could range from fixed wing aircraft to helicopters 
to air-launched cruise missiles to ground launched missiles and 
weapons. Another option could be to employ weapon capable 
UAVs for engaging the targets. 
 
Confirmation of Success. The mission is not complete until and 
unless it gets confirmed that the desired target has been 
destroyed as planned. Only after this confirmation is available 
can the missions be considered as completed. 

 
Means Available for the Implementation of Operations Loop  
 

Even a cursory glance at the various elements in the operations 
loop is enough for us to realize that the UAV/RPV platforms are 
eminently capable of handling virtually all the stages. UAV/RPV 
systems are already available which can undertake the intelligence, 
conveyance of information, detection, engagement and confirmation 
phases. All of these capabilities are at present not simultaneously 
available in any single manned vehicle. This highlights the increased 
potential and relevance of UAVs in air power employment specially for 
missions against irregular adversary troops involved in a LIC. With 
technological developments continuing apace, UAVs and RPVs are fast 
catching up with the capabilities and potential of manned combat aircraft 
especially in the realm of engaging targets on the ground. 
 
Lessons for Air Power from the Afghanistan Crisis. 
 

Air Superiority / Air Supremacy affords tremendous flexibility 
for air power employment. This was one of the foremost lessons of the 
Afghanistan air war. The absolute aerial supremacy enjoyed by the 
Coalition forces permitted them to employ UAVs/RPVs as well as 
strategic bombers, AC-130 gunships and helicopters with virtual 
impunity. Had it not been for aerial supremacy, crushing the Taliban 
would definitely not have been as easy and quick. 
 

Air campaigns minimize own personnel losses. Air power 
showed once again that it can be employed with great success and with 
minimum losses. For a country like the USA where the domestic public 
pressure over loss of American lives is something that the government 
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can ill afford to ignore, the use of air power provides a medium of 
waging war with minimum loss of life. This fact has been proven time 
and again in all those conflicts where air power played a dominant role. 
 

Technological development has made UAVs such potent 
instruments of application of air power that these will soon be seen in the 
inventories of all air forces. Additionally, their effectiveness and 
employment will continue to increase progressively, gaining more and 
more importance.  
 

This conflict also highlighted the umbilical link of air power 
with airfields on land in close proximity of the theatre of operations. 
Although the long range of its strategic bomber fleet assisted by air-to-air 
refueling allowed the USAF to undertake operations against targets in 
Afghanistan from far away air bases, the time delay involved in bringing 
these aircraft to bear on the enemy predicated the need for air bases in 
proximity of Afghanistan. The Americans fortunately had their base in 
Deigo Garcia available but they still had to seek other operating locations 
in Pakistan, Oman, Tajikistan and Jordan in order to sustain their air 
offensive. What is significant to note that this reliance on ground bases 
was required despite the American Navy having deployed its aircraft 
carriers in the Indian Ocean. 
 
Conclusion 
 

The air war in Afghanistan against a fleeting enemy operating in 
penny packets in extremely inhospitable terrain which made their 
detection very difficult demonstrated once again the tremendous 
flexibility and adaptability of air power to new and emerging situations. 
 

More significantly, this conflict showed that air power has a 
major role to play in low intensity conflicts, especially those being 
waged against an enemy fielding irregular forces. 
 

 



Aerospace Power : The Emerging Strategic Dimension 

113
 

THE CHANGING NATURE OF WAR AND 
THE RELEVANCE OF AIR POWER 

 
The military potential of all great powers that have held sway 

over the globe has been distinguished by two significant attributes; the 
availability of the requisite military potential and more important, the 
capability of being able to bring this military prowess to bear at the right 
place and the correct time in the required quantum. What this means is 
that the mere possession of military wherewithal has, by itself, never 
been enough. Military capability has always been required to be 
supplemented by the capability of projecting the possessed military 
power wherever and whenever required. One can see this duality of 
military prowess being reflected throughout the events of human history, 
whether we are talk of the Roman Legions or the Mongol hordes of 
Changez Khan.  
 

It was the availability of these very attributes that led to Britain 
reigning supreme over most of the expanse of the globe for almost two 
centuries. The Royal Navy, by virtue of its strength and mobility 
endowed Britain with an unparalleled power projection capability. The 
essential characteristics of naval power which figured prominently in 
those times of ‘gunboat diplomacy’ were its speed and reach advantages 
over all other elements of military potential. 
 

Two significant developments of the 20th Century, however, 
were to change the status quo drastically. The first was the emergence of 
air power on the military scene in the early years of the previous 
Century. Air power demonstrated such greatly enhanced speed and reach 
that the erstwhile pre-eminence of naval power in military affairs.was 
soon eclipsed by this new entrant in the military arena. The second and 
perhaps more significant factor was the change that took place in the 
very nature of warfare itself specially after the end of the Second World 
War.  
 
The Altered Nature of Warfare 
 

From the applications of very large ground armies which used to 
be launched in pursuit of conquering vast tracts of enemy land or what 
we have always known as ‘Space’ in the military parlance, the military 
instrument began to be used in coercing an enemy into a conformal 
behaviour. Recent military events have highlighted an increasing lack of 



Aerospace Power : The Emerging Strategic Dimension 

114
 

tolerance by the global community of any effort by a state to occupy 
land. It is almost an established fundamental of modern day conflict that 
‘Space’ can neither be held nor its occupation tolerated. Recent history 
testifies to this major alteration in the grand aims of any military 
campaign. Instead, coercion has replaced occupation as the dominant 
strategy.19 
 

Because of its flexibility and the fact that most of its 
characteristics and attributes served to facilitate the implementation of 
coercive strategy, air power soon became the primary instrument of 
choice for national political leaders, who used it to cater to the dictates 
and requirements of the drastically changed strategy of coercion from the 
erstwhile strategy of occupation of space. 
 
Relevance of Air Power in Power Projection and Coercive 
Diplomacy 
 

The lead role of air power in executing the strategy of coercion is 
essentially a predictable outcome of its inherent characteristics and 
attributes. Some of the salient reasons which contribute to making air 
power relevant for power projection and application of coercive 
diplomacy are discussed in the subsequent text. 
 

Speed. The speed of military aircraft really makes them very 
effective instruments of projection of force. This attribute 
enabled air power to project effective military presence in the 
area of interest in a matter of hours or minutes whereas naval 
power could have taken days to achieve the same. 
 
Reach. Air power’s ever-increasing range when added to its 
speed endows it with tremendous capabilities. The range 
potential of aircraft was seen during the recent US campaign in 
Afghanistan where strategic bomber aircraft were getting 
airborne from continental United States and delivering their 
weapons with pin-point accuracy over targets in Afghanistan. 
The availability of air-to-air refuelling has contributed 
enormously to this enhancement of the range potential of combat 
aircraft. 
 

                                                        
19 Air Chief Marshal Mushaf Ali Mir, Chief of the Air Staff, Pakistan Air 
Force. Introductory remarks at the Seminar on ‘Aerospace Power in South 
Asia’ held at the Institute of Strategic Studies, Islamabad on 25 April, 2002. 
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Precision engagement. Technology has made it possible for air 
power to achieve a remarkable degree of accuracy in delivering 
munitions over the desired targets. This was amply demonstrated 
during the Gulf War where one even saw selected windows of a 
building complex being successfully targeted and hit by laser-
guided bombs. Recent events in Afghanistan also corroborate the 
same. The precision engagement potential of air power should 
also be seen in light of the following additional advantages:- 
 

Precision air-launched weapons can now be launched 
from greater ranges. This reduces the threat to the launch 
aircraft from the hostile ground defences and thus 
reduces the chances of own losses or attrition. 
 
The accuracy of modern air-launched precision weapons 
reduces the chances of collateral damage significantly.  

 
Responsiveness. Force projection for coercive purposes has to 
be responsive enough to be able to be effective. The above-
mentioned attributes of speed and reach provide air power with 
the desired degree of responsiveness. Aircraft maintained in 
prepared condition on the ground with the requisite weapons can 
be ordered into the air in a matter of just minutes and as such are 
almost instantaneously available. 
 
Freedom from the constraints of ground friction. Unlike land 
and naval military might that have to contend with enemy 
opposition and the ensuing friction, air power, due to its reliance 
on utilization of the air medium, is relatively less constricted by 
friction. This contributes not only to its speed but also to its 
responsiveness. 
 
Ability to circumvent defences. Not being constrained to 
adopting a predictable course or direction of attack, air power, 
due to its reach, can circumvent enemy defences and adopt the 
line of least resistance. 
 
Firepower. One of the greatest impacts of technology on air 
power has been in the enhancement of its firepower potential. 
This impact has been so staggering that the missions which 
needed one thousand bombers during the Second World War can 
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now be completed by just one aircraft.20 This factor has had a 
tremendous impact as regards the established principles of 
economy of effort and concentration of force. 
 
Minimum Loss of Human Lives. Sentiments of the modern 
public in the developed countries are extremely averse to loss of 
human lives in military conflicts. This forces leaders to adopt a 
course of military action that minimizes human casualties and air 
power affords just the right course of action. This complements 
the capacity of air power to cause the least collateral damage. 
 

Conclusion 
 

The drastic changes that the global security paradigm has seen in 
the nature of military conflicts and wars have left an indelible imprint on 
the conduct of military operations. The two significant aspects of this 
influence of the changing global environment on military affairs, which 
have been discussed in the preceding text, are summarized below:- 

 
Changes in the Nature of Military Conflicts.  
 
The objective behind military conflicts has now visibly shifted 
from occupation of ‘space’ or territory to the achievement of a 
degree of ‘compliance without the actual use of military 
weapons. This is what has been termed as ‘coercive diplomacy’. 
Political acceptance of the geographical boundaries of nation-
states has become so firmly entrenched in the global security 
paradigm that any occupation of territory which disturbs the 
established geographical contours can neither be condoned nor 
accepted. There are numerous examples of recent military 
conflicts where the territory occupied by one side has had to be 
returned to the original country as a consequence of the 
intervention of the global community. In most of the cases, this 
return of occupied territory has been a pre-requisite for the 
establishment of a regime of peace. A prime example was the 
return of all occupied lands including the Sinai Peninsula by the 
Israelis to the Egyptians as a precursor to the Camp David 

                                                        
20 Air Commodore (Retired) Jamal Hussain, Director of the Centre for Air 
Power Studies, Pakistan Air Force. Speech on ‘Doctrinal Guidelines for the 
Pakistan Air Force’ at the Seminar on ‘Aerospace Power in South Asia’ held 
at the Institute of Strategic Studies, Islamabad on 25th April, 2002. 
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accord. Another was the return of all territories occupied by 
India and Pakistan during the 1965 War as a consequence of the 
Tashkent Agreement. 
 
The employment of military forces for coercive purposes 
predicates not only the availability of the requisite military 
wherewithal but also the ability to apply this potential in a 
mobile manner, wherever and whenever needed. This highlights 
that the projection capability of military potential is as, if not 
more, important than the possession of that potential itself. This 
flows from the truth that in order to coerce an antagonist into 
compliance, it is necessary that military force must be in a 
position to be applied against that antagonist in a manner that 
forces him to comply. 
 
Increased Relevance of Air Power in the Changed Global 
Military Paradigm.  
 
The inherent attributes and characteristics of air power make it 
eminently suited for the changed global military paradigm. Air 
power not only packs a tremendous punch but is also capable of 
bringing this to bear over long distances, with tremendous speed 
and an uncanny accuracy. This makes it a coercive instrument of 
military potential par excellence. 
 
An obvious corollary of the global distaste and non-acceptance 

of territorial occupation is the desire to resolve all disputes between 
nation states in a manner which stops short of actual war or the 
employment of the military instrument. This highlights the importance of 
coercion to achieve compliance, something that air power is inherently 
and intrinsically designed to accomplish. 

 
There is a peculiar gratification on receiving 
congratulations from one's squadron for a victory in the 
air. It is worth more to a pilot than the applause of the 
whole outside world. It means that one has won the 
confidence of men who share the misgivings, the 
aspirations, the trials and the dangers of aeroplane 
fighting. 

— Captain Edward V. 'Eddie' Rickenbacker 
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AEROSPACE POWER AND 
ANTI-TERRORISM OPERATIONS 

 
One of the most significant after effects of the September 11, 

2001 attacks on the World Trade Centre in New York has been the 
realization that anti-terrorism operations will now be occupying the 
centre stage of military operations for at least the next few years, if not 
decades. 
 

Warfare, per se, is the conduct of military operations against the 
organized military might of the adversary. In the case of anti-terrorism 
operations, however, the enemy is so mobile, fleeting and small that the 
established modes of conducting military operations do not really hold 
valid. Since virtually the entire military wherewithal of a country is 
likely to be involved in the conduct of anti-terrorism operations, it would 
be relevant to visualize the possible part that aerospace power could play 
in these operations. From this perspective, it would be relevant to first 
list the characteristics of terrorist groups, elements and targets before 
venturing on to stipulating the requirements for the conduct of anti-
terrorist operations and determining the role that aerospace power can 
play against these. 
 
Characteristics of Terrorist Groups / Targets 
 

Small Size. The small size of most terrorist groups and terrorist 
targets makes their detection and engagement a very difficult 
proposition. 
 
High Degree of Mobility. Terrorist groups, in order to be 
unpredictable and effective, have to be elusive. This highlights 
the need for them to remain on the move and highly mobile, thus 
further increasing the degree of difficulty as regards their 
detection and engagement. 
 
Indistinctive Appearance. Unlike proper military formations, 
the irregular nature of most terrorist groups and elements endows 
these with an indistinctive appearance that precludes easy 
recognition. Definite identification of these elements, therefore, 
will be a problem since the terrorists, having the capability of 
merging with the surrounding populace and habitation, could 
become indistinct and not easily recognizable.  
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Secretive Nature. Due to their small size and the clandestine 
nature of their nefarious activities, terrorist groups are ultra-
secretive by compulsion. This makes the penetration of these 
closed groups by human intelligence elements and assets 
extremely difficult. 
 
Freedom of Manoeuvre. Combined with their inherent mobility 
is the attribute of freedom of manoeuvre that most terrorist 
groups enjoy. This is primarily an outcome of the fact that most, 
if not all, terrorist groups are generally functioning in areas 
inhabited by population sympathetic to their causes and 
objectives. This sympathetic operational environment bestows a 
high degree of freedom of manoeuvre on the terrorist elements. 

 
Self-contained Nature. Terrorist groups, unlike regular forces, 
are not generally encumbered with logistic worries since these 
are usually self-contained, capable of independent operations and 
can live off the land. 
 
Inhospitable / Unsuitable Terrain. Most terrorist groups 
establish their strongholds and headquarters in terrain that is 
relatively inhospitable and impassable for the regular land 
forces. Operating from such environs also increases the problems 
of accurately locating these terrorist cells. 

 
 
Requirements of Anti-terrorism Operations 
 

Based on the basic characteristics of terrorist groups and terrorist 
targets, it follows that the effective conduct of anti-terrorist operations 
must meet the under-mentioned requirements. 
 
Unpredictability of Time and Area. Since most terrorist groups exist in 
a very insulated manner, these have little or no interaction with the 
outside world. Therefore, terrorist attacks are undertaken by these 
extremely small-sized fanatical groups are difficult to predict in terms of 
time and place. This aspect is also borne out by the fact that due to their 
basic objective being to create shock, the terrorists normally strike at 
unexpected locations where the authorities are likely to be least prepared. 
In general terms, therefore, the following requirements for anti-terrorism 
operations emerge from this:- 
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The unpredictability of geographical locations necessitates the 
capability of a virtual global anti-terrorism response since the 
need could arise anywhere in the world.  
 
The fluid nature of the timing of terrorist attacks requires a 
round-the-clock alert status so that the anti-terrorist forces can 
come into action in the minimum possible time after an act of 
terrorism is committed. 

 
Meeting both these essential requirements is not an easy task 

since it predicates the maintenance of suitably configured anti-terrorist 
forces on continuous alert on a global basis.  
 
‘Time Criticality’ of Response. Terrorist groups, by virtue of their 
small size and high mobility, present very fleeting and momentary 
targets. This makes the engagement of these targets very time-critical. 
Any response against them, therefore, has to be almost instantaneous. If 
the response is delayed, the target may not present itself for being 
effectively engaged. In order to fulfil this need, not only the earlier 
specified need for round-the clock alert has to be met but also, the 
weapon or force employed must be able to come into action and respond 
effectively in the minimum possible time. 
 
Precision Engagement Capability. Being a relatively small target, 
terrorist groups and elements need to be engaged with precise and 
accurate weapons in order to ensure a high degree of assurance of 
success. This requirement emerges out of the following two imperatives:- 
 

Being fleeting targets, terrorist groups may not afford a 
subsequent suitable targeting opportunity, if not taken out in the 
first instance. 
 
Terrorist groups and elements, when in danger of imminent 
attack, are prone to seeking refuge in densely populated environs 
in order to inhibit any action being taken against them for fear of 
causing collateral damage. Since the presence of engaging 
terrorists located within highly populated areas makes engaging 
these difficult, extremely precise and accurate weapons are a 
must in order to avoid any collateral damage whatsoever. 
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Availability of Accurate Real-time Intelligence. As is obvious from a 
study of the basic characteristics of terrorist elements and groups, 
coming to know of their exact location and being able to identify these 
with a high degree of surety emerges as the first major impediment to 
fighting them. This is a vital pre-requisite for undertaking the subsequent 
anti-terrorist operations in an effective and a timely manner. 
 
Relevance of Aerospace Power in Anti-terrorist Operations.  Having 
determined the essential requirements that all anti-terrorism operations 
have to necessarily meet and fulfil, the next stage involves an analysis of 
the suitability of aerospace power in meeting these stipulated 
requirements.  
 
 
Requirement 
 

 
Relevance of Aerospace Power 

Global Reach Aerospace Power, by virtue of its unrivalled reach, is 
the military instrument that can best fuflfil this 
requirement. This is substantiated by the fact that while 
land forces have to be physically positioned in the 
expected area of operations prior to the commencement 
of operations, aerospace forces can be employed even if 
these are located at a distance from the target area. 
Examples of such long-distance application of 
aerospace power were seen during the recent 
Afghanistan air campaign where strategic bombers 
utilizing aerial refuelling, were able to get airborne 
from their bases in the Continental United States and 
successfully engage targets thousands of miles away, in 
Afghanistan. This freedom of operating from great 
distances obviates the need for having bases in 
proximity of the target area and emerges as another 
significant advantage that is afforded by aerospace 
power in the arena of anti-terrorist operations.  

Instant 
Response 
Potential 

Aerospace Power, by virtue of its inherent attributes 
and characteristics, is the component of a military force 
that can respond in the shortest possible time. Needless 
to say, this would require the aircraft to be maintained 
at an alert notice of a short time that is easily 
achievable. Apart from being able to respond quickly 
from a position of ground alert, the speed potential of 
aerospace platforms enables these to traverse the 
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distance to the target in the shortest possible time. The 
response time of aerospace assets can be further 
reduced by maintaining these in a state of airborne alert 
which would facilitate these being vectored virtually 
instantaneously. Although effort intensive, keeping 
offensive assets airborne is a viable option, which was 
also exercised by the United States at the height of the 
Cold War by maintaining an element of strategic 
bombers aloft at all times. The responsiveness of 
aerospace power was amply demonstrated when 
‘during combat operations over Serbia, space sensors 
identified time-critical targets, allowing airborne 
surveillance platforms to pinpoint exact target 
locations. The Aerospace Operations Center then 
rapidly directed strike aircraft to engage and destroy 
those targets’.21 
 
This responsiveness of aerospace power adequately 
addresses the issue of time-criticality of response 
against terrorists by virtue of its spontaneity and its 
instantaneous nature. Considering the fact that terrorist 
elements are likely to operate from or seek refuge in 
impassable terrain, the aspect of ground or terrain 
friction becomes an important consideration when 
planning the employment of ground troops. In this 
context also, aerospace power offers an advantage since 
it is constrained neither by ground friction nor by the 
impassability of terrain. 
 
One of the most spectacular manifestations of 
spontaneity of response was demonstrated by the 
Hellfire missile-equipped Predator UAVs during the 
recent air campaign in Afghanistan. Capable of staying 
aloft for long periods over suspected areas of terrorist 
activity, these platforms could almost instantaneously 
engage the target with their on-board weapons. The 
only delay that was there was because the operator 
manning the ground station receiving the Predator’s 
picture in real-time had to confirm the identification of 
the target before authorizing weapon launch. 

                                                        
21 Extract from USAF Vision 2020 – Downloaded from the Internet. 
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Round-the-
clock 
Availability 

In earlier times, aerospace platforms and weapons were 
severely constrained by bad weather and the darkness 
of night. Recent technological advances, however, have 
endowed these platforms with unmatched all-weather / 
day and night capability. The availability of this 
capability has significantly reduced the freedom of 
action available with terrorist groups for undertaking 
operations under the cover of darkness or exploiting 
inclement weather conditions to their advantage and 
thus increased the effectiveness of anti-terrorist 
operations. 

Precision 
Engagement 
Capability 

The evolution of precision weapons has had a dramatic 
impact on the effectiveness of aerospace power. The 
enhanced accuracy of air delivered weapons has also 
significantly reduced the effort required to neutralize a 
particular target. Their precise target engagement 
capability makes aerospace power ideally suited to 
engage and destroy the sort of small targets that 
normally form a part of anti-terrorism operations. 
Space-based satellite borne navigation systems such as 
the Navstar series of GPS satellites also contribute 
immensely to the navigation and the weapon accuracy 
of precision munitions that are delivered by aerospace 
platforms. 

Minimal 
Danger of 
Collateral 
Damage 

The accuracy of air delivered munitions, while making 
precision engagements possible, has simultaneously 
minimized the chances of these weapons causing any 
unwarranted and undesirable collateral damage. This is 
an important consideration since incidents of collateral 
damage or loss of unnecessary lives are being viewed 
with increasing aversion by the world at large. 

Availability of 
Real -time and 
Accurate  
Intelligence 

Aerospace power is the most suitable instrument for 
meeting this vital requirement of anti-terrorist 
operations. In this regard, the earlier reconnaissance 
capability of land-based aircraft has been substantially 
supplemented by the space based surveillance and 
reconnaissance systems which are not only able to 
cover a much larger area but can also distinguish very 
small sized targets. Another advantage of these 
satellite-based sensors is their constant and continuous 
vigil that is restricted neither by the prevailing ambient 
light conditions nor by inclement weather conditions. 
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The space-based systems are employed together with 
land-based systems. While the former localize the 
general target area, the latter are then sent in for a 
closer look that enables a definite identification of the 
target and greatly facilitates its subsequent engagement. 
One of the strongest attributes of both space-based and 
land-based reconnaissance and surveillance systems is 
their ability to download the picture being seen by these 
in real-time to suitably located ground stations where 
this information can be instantaneously analysed and 
converted into usable target data. 
 
Another interesting aspect is the fact that considering 
the unpredictability of acts of terrorism both in terms of 
geographical location as well as in terms of their 
timing, the forces arrayed against terrorism are required 
to maintain a virtual global watch round-the-clock. This 
is probably the reason why the USAF, rather than 
talking of reconnaissance or surveillance capability, has 
stipulated ‘Global Vigil’ as one of its desired core 
competencies.22 This is significant since both 
surveillance and reconnaissance are generally either 
limited in geographic terms or in terms of time while 
the term ’vigil’ transcends all such limitations. 
 
Other than being able to continuously monitor the 
whereabouts of the terrorist groups and elements, 
intelligence efforts also need to be focused at analyzing 
the emerging trends of terrorism so as to be able to 
determine the likely targets that the terrorists could 
attack in the immediate future. This is one facet of 
intelligence gathering that aerospace power is not 
designed to achieve and as such, it would have to be 
still handled by human intelligence elements who 
would be required to infiltrate the targeted terrorist 
groups in order to be really effective. 

 
 

                                                        
22 Ibid 
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Conclusion 
 

Anti-terrorism military operations are likely to figure 
prominently in military affairs for foreseeable future. The basic 
characteristics of terrorist elements and how these function, when viewed 
alongside the requirements governing the conduct of anti-terrorist 
operations all indicate that aerospace power, of all the available 
instruments of military power, is the one that is the best suited for 
undertaking these operations. Looking at the immediate future, one could 
even venture to say that this is probably a new role that aerospace power 
would need to contend with in the coming years. 
 

A practical example of the ideas espoused in this paper was 
evidenced during the recent air campaign waged by the US-led coalition 
forces in Afghanistan against the Taliban and the Al-Qaida members. 
Even a cursory glance at the mechanics of the conduct of operations 
during this campaign validates the pivotal role that aerospace power can 
and will play in similar situations in the future.23 Not only the 
characteristics of terrorist elements but also the essential requirements 
governing the conduct of anti-terrorist operations were highlighted and 
proven during this campaign as was the dominant role of aerospace 
power in such situations. 

 
 

The duty of the fighter pilot is to patrol his area of the sky, and shoot 
down any enemy fighters in that area. Anything else is rubbish. 

— Baron Manfred von Richthofen, 1917 
 
Anybody who doesn't have fear is an idiot. It's just that you must make 
the fear work for you. Hell when somebody shot at me, it made me 
madder than hell, and all I wanted to do was shoot back. 

— Brigadier General Robin Olds, USAF 
 

The first and absolute requirement of strategic air power in this war was 
control of the air in order to carry out sustained operations without 
prohibitive losses. 

— General Carl A. 'Tooey' Spaatz 
 

. 

                                                        
23 Please link and read with chapter titled, “Aerospace Power Establishes a Role 
in Low Intensity Conflicts”. 
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AEROSPACE DEFENCE OPERATIONS: 
A STRATEGIC FUNCTION 

 
 

The conduct of air defence operations has been one of the basic 
tactical functions and roles of modern air forces ever since these came 
into existence. This role, which fell into the realm of tactical air 
operations, has undergone some significant changes in the recent years 
which have given it certain strategic connotations. Before delving into 
how the emerging strategic dimensions of air defence have gradually 
surfaced, it would be in place to refresh our memories about the essential 
elements of air defence operations, as we understand these. Alongside 
this refresher, we also need to touch upon the basic definition of what do 
we mean by the term ‘strategic’. 
 

In simple terms, the expression ‘strategic’ covers two main areas 
of effects that a certain operation is designed to cause and achieve 
against the enemy. In the first case, strategic operations pertain to the 
distance inside the enemy territory that the damage is inflicted. This is to 
say that while offensive operations conducted in close vicinity of the 
forward land battle essentially fall into the tactical realm, those 
conducted at deeper ranges could sometimes be classified as strategic. 
The second aspect that differentiates strategic operations from tactical 
ones relates to the type of targets being engaged and the end result that is 
desired to be gained. While tactical operations are primarily aimed at the 
fielded element of the enemy’s military wherewithal, strategic ones are 
designed to engage and destroy those supporting facets of his military 
potential, which serve to prop-up the fielded military potential. In other 
words, while tactical operations take on the enemy’s current fighting 
potential, strategic ones are aimed at degrading his future fighting 
potential. 
 
Suitability of Air Power for Strategic Role. As any student of air 
power would know, air power is ideally suited for the conduct of 
strategic operations. This is because of the following reasons:- 
 

Technology has significantly enhanced the weapon load, the 
delivery accuracy, the lethality of the air-deliverable munitions 
and also the reach of modern day offensive combat aircraft 
enabling these to undertake effective operations of a strategic 
nature. 
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By increasingly relying on exploiting the hitherto unutilized 
space medium, air power or ‘aerospace power’ as it should now 
be termed, has gained some strategic attributes that were not 
available to it earlier. 
 
The advent of long-range ballistic missiles, whether nuclear or 
conventional, and the imperative of mounting an effective 
defence against these, has introduced the element of strategic air 
defence into modern warfare.  
 

Additional Wherewithal needed by the Air Force to handle Strategic 
commitments. Modern air forces, in order to be able to cater for this 
emergent requirement, are now required to have the following additional 
wherewithal:- 

 
Strategic Aerospace Surveillance Systems (SASS). Long-
range / In-depth / Strategic surveillance and reconnaissance of 
the enemy’s hinterland has brought in the element of strategic 
reconnaissance. Through conducted by a few specially designed 
and equipped aircraft such as the U-2, MiG-25 and the SR-71 up 
until now, this role is increasingly being given over to satellite 
based systems, which not only have a virtually unlimited staying 
power but also have a stupendous coverage. As these operations 
move further and further into the realm of space, the perceived 
existing gap between the ‘air’ and the ‘space medium will 
continue to narrow. Anti-satellite operations, therefore, are likely 
to figure prominently in the future and this would be one of the 
steps involved in the gradual emergence of ‘aerospace defence 
operations’ as a logical development of air defence operations. 

 
Strategic Aerospace Detection Systems (SADS). Current air 
defence systems rely entirely on ground or air based radar 
systems and are aimed at detecting hostile aircraft which have 
radar cross-sections typically in the region of 1-2 square metres. 
The obvious and ever-present need for such systems to have 
longer ranges would now also have to be supplemented by the 
capability of detecting flying objects one-tenth or even lesser the 
size of current aircraft targets. The essential elements of such a 
strategic detection system, could include the following:- 

A detection system capable of detecting and tracking 
aerial targets having RCS of less than 0.1 square metres. 
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This system, apart from monitoring small-size land-
based targets, should also be capable of tracking hostile 
satellites whether these are geo-synchronous or geo-
stationary. Detection, being an essential precursor to 
engagement, is an essential requirement for any air 
defence network or system. 

 
Although this may appear a bit futuristic, satellite 
systems of the future may be able to function as air 
operations control systems on the lines of the current 
AWACS systems. Such systems, if maintained in geo-
stationary orbits, will not only be able to detect all air 
activity within their area of coverage but will also be 
able to control friendly aerial activity not only against 
the enemy’s land-based inventory of combat aircraft but 
also against the deployed hostile satellite fleet. A 
satellite-based AWACS, therefore, is a possibility that 
future air planners will have to contend with and cater 
for in their calculations. Another usage of satellites 
could be in the realm of electronic warfare. 

 
Strategic Aerospace Weapon Systems (SAWS). As an obvious 
adjunct to the Strategic surveillance and detection systems, the 
air forces of tomorrow will be required to field strategic missile 
systems that could engage the targets being detected by the 
strategic detection systems. These missile systems would be 
differentiated from the current ones by the following specific 
attributes:- 

Extremely high speeds, long range and short reaction 
times would be essential pre-requisites of such systems 
since these would be required to intercept incoming 
ballistic missiles and hostile aircraft as far from the 
intended targets, as is possible. 
Other than conventional weaponry including missiles for 
land-based targets like aircraft and ballistic missiles, 
strategic defence systems will need to incorporate some 
futuristic weapons such as High Energy Lasers or 
Directed Energy Beam weapons for engaging satellites 
either from the ground or from other satellites that have 
been strategically positioned in space for this very 
purpose. This requirement reminds one of the ‘Star 
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Wars’ plan chalked out by the United States during the 
Reagan era openly and pursued secretly and actively 
since then. 

 
Implications. The foregoing discussion indicates that air defence is 
growingly becoming a strategic function. However, since mastery of 
space still remains a farfetched possibility for most countries, strategic 
air defence and tactical air defence would both remain active functions 
for air forces at least for the foreseeable future. In order to ensure that air 
forces are suitably configured to tackle strategic air defence as well as 
tactical air defence, following are some of the urgent steps which need to 
be taken:- 
 

Air forces need to be assigned full responsibility for 
manning, establishing and operating the following weapon 
systems:- 
 

All satellite systems including those designed for 
conducting surveillance and strategic reconnaissance. At 
a later stage, ‘killer’ satellites would also form a part of 
air force inventory. 
 
All ballistic missile systems including surface as well as 
air launched IRBMs and ICBMs. The only component of 
a country’s nuclear attack missile arsenal that would be 
outside the purview of the Air Force would be the 
submarine launched missiles that would be handled, 
fielded and operated entirely by the Navy. 
 
Long range detection systems similar to the Jindalee 
OTH (Over-the-horizon) radar fielded by the Royal 
Australian Air Force. These systems must be able to 
detect very small objects at very long ranges in order to 
be able to adequately defend against such weapons. 
Another possibility that could merit being looked at for 
this purpose could be the development of satellite-based 
surveillance systems for the same purpose. 
 
Being a strategic function, the responsibility for air 

defence cannot now be divided between two or more Services. 
Its strategic nature dictates that the entire responsibility for air 
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defence operations must be handled by a single Service and the 
one most suited to handle this responsibility is the Air Force.24  

 
Conclusion. Air power, by virtue of its ability to play a significant role 
both in the air and the space media simultaneously, is the first of the 
military Services that has the capability of waging multimedia warfare. 
Since both the Navy and the Army do not possess the capability of 
undertaking military operations outside their own respective domains, 
this further enhances the importance and relevance of air power for the 
coming times. A case has been made in this paper for air defence being 
classified as a strategic role in view of the recent developments in the 
military arena. This may necessitate certain adjustments being made in 
the structure and also the command organization of the entire military 
set-up of a country before it can be implemented in totality. What this 
means is that due to growing importance, specially in the realm of 
strategic military operations, the Air Force would now have to be given 
greater recognition in the higher military command structures and 
national defence matters. This would invariably be resisted by the Army 
and the Navy, but will have to be done in order to create a balanced 
military posture during future wars. The need for air defence being 
accorded the status and relevance of a strategic military compulsion 
flows from the fact that these operations are now required to be mounted 
in defence of own strategic targets and also as a defence against the 
adversary’s strategic designs. As regards the exploitation of Space, 
defence of own space assets and destruction of enemy satellites that 
overfly own geographical landmass would also fall into the domain of 
these strategic air defence operations. This, however, pertains more to 
the ambit of ‘Star Wars’ and is still likely to emerge only in the future. 
An interesting aspect of this transformation in the roles and functions of 
air power is that notwithstanding its growing strategic significance, air 
power will, at least for the foreseeable future, also continue to undertake 
its entire spectrum of tactical military operations. On the other hand, both 
the Navy and the Army are likely to be remain essentially confined to 
participation only in the tactical realm of military operations. The 
technological developments of the recent past are also indicative that as 
the pace of technological development continues, the significance of air 
power will also correspondingly increase. This is because of air power’s 
amazing capacity for absorbing and assimilating mew technological 
developments. 

                                                        
24 Please also link with the Chapter titled : “Air Defence Operations – An 
Essential ‘Core Competency’ of the Air Force.” 
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THE IMPACT OF NUCLEARIZATION ON 
AEROSPACE POWER 

 
Realization of the Strategic Significance of Air Power 
 

Air power, of the three means of waging physical war, was the 
first one to go nuclear when the USAF dropped nuclear bombs on 
Hiroshima and Nagasaki and brought World War II to an end. The 
experience and success of the strategic air campaign waged during WW-
II was still fresh in the minds of the military planners. Its combination 
with the development of nuclear weapons of mass destruction led to a 
period spanning almost half a century during which air power reigned 
supreme in the strategic domain. This phenomenon of air power 
becoming the prime strategic military instrument not only gave a 
significant boost to air power but also left an indelible impact on the 
conduct of warfare as a whole. 
 

This importance of air power was acknowledged by the most 
established and well-equipped military power of the times – the United 
States of America when it established the Strategic Air Command in the 
immediate aftermath of the Second World War. Of great significance 
here, was the use of the word ‘Air’ in the title of the Strategic Air 
Command. This was an acknowledgement of the fact that air power was 
the most important component of the military potential of a country as 
regards ‘strategic potential’. 
 

The second revolutionary change in military affairs after the 
development of the nuclear weapons was the development of the ballistic 
missiles. Since these weapons evolved over a short period of time and 
offered several perceived advantages over manned aircraft, it was 
initially thought that these missiles would replace manned platforms in 
the strategic role. This, however, was not to happen and in fact, the 
responsibility for manning, controlling and employing these missiles was 
also handed over to the Air Force. This was an acceptance of the Air 
Force being the most suitably trained and equipped military institution to 
handle strategic weapons. 
 
Roles of Air Power after Nuclearization 
 

Notwithstanding the increased and strategic potential of air 
power as highlighted above, the development of nuclear weapons had a 
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major impact on the erstwhile accepted roles of air power. This effect is 
discussed role-wise in the subsequent text. 
 
Air Defence. This accepted role of the Air Force not only remained valid 
after the development of nuclear weapons but rather gained in 
significance because of the following factors:- 

 
While maintaining an effective air defence against intruding 
enemy strike aircraft was, and still is an important requirement 
of air defence operations, the imperative of defending against 
expected nuclear weapons carrying enemy aircraft has added a 
further dimension of urgency to these operations25. 

 
The only means of detecting any enemy nuclear weapon 
equipped strike aircraft is limited to the performance of ground-
based / airborne radar systems. These same radars need to be 
improved and modified to be able to detect and track incoming 
ballistic missiles. 

 
Air defence operations have been given a strategic dimension by 
the Air Force being entrusted with the responsibility of 
defending against attacks by enemy ballistic missiles, be these 
conventional or nuclear-tipped. 

 
Since the enemy nuclear-weapons capable aircraft are expected 
to operate from in-depth locations, timely detection of these 
aircraft would not be possible with just ground-based radars. In 
order to meet this requirement, it is important that an Air Force 
expected to defend against nuclear strikes be provided with an 
airborne surveillance system such as an Airborne Warning and 
Control System (AWACS) or an Airborne Early Warning 
System (AEW). Such an airborne surveillance system by virtue 
of its longer pick-up range, would be able to look well inside 
hostile airspace and monitor all air activity that is taking place. 
Technology has now made it possible for satellite detection and 
surveillance systems to be put in place that can monitor the 
launch of missiles from the surface using infra-red sensing 
equipment. 

 

                                                        
25 Please link and read with Chapter titled, “Aerospace Defence Operations – A 
Strategic Function”. 
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Conventional Interdiction. The availability of nuclear weapons has 
significantly enhanced the interdiction potential of air power. This is 
borne out by the following:- 

 
The handing over of operational control of the arsenal of 
strategic nuclear-tipped missiles as well as conventional ballistic 
missiles to the Air Force established and enhanced the position 
and capability of the Air Force as the prime instrument of 
national strategic power. 

 
The immense destructive capability of air-delivered nuclear 
weapons has radically increased the strike potential of aircraft. It 
is possible now even for a tactical Air Force having access to 
nuclear weapons to generate strategic results on a scale never 
thought possible earlier. 

 
The continued maintenance of strategic bomber aircraft for their 
designed role even after the induction of nuclear tipped ballistic 
missiles highlighted that manned bomber aircraft would continue 
to be employed in the strategic bombing role even after the 
induction of the ballistic missiles. This also indicates that 
manned strategic bomber aircraft have some advantages over 
ballistic missiles and as such the availability of the latter has not 
made the former redundant. 

 
Army / Navy Support Operations. Essentially, the Air Force was 
entrusted with providing close support and battlefield air interdiction 
missions in support of the friendly land forces. Though there has been no 
direct reduction in this responsibility, its priority in the scheme of air 
operations has been indirectly influenced due to the overall reduction in 
the importance of land operations. This has happened because of the 
following:- 

 
Due to the intrinsic deterrent potential of nuclear weapons and 
the concept of nuclear thresholds, the conduct of land operations 
is now expected to be limited predominantly to defensive 
holding actions.  

 
It is expected that neither side (if both are nuclear capable) 
would plan on making any significant territorial gains so as to 
avoid violating each other’s nuclear threshold. This could be 
expected to make support of land operations a lower priority role 
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for the Air Force. By no means does this indicate that army 
support would not be forthcoming at all. During critical land 
battles, the Air Force would still continue to provide the requisite 
support to the land forces. 

 
As regards, naval support, there has been no significant impact 
after the induction of nuclear weapons. 

 
Strategic Interdiction. This is a new role which has come the Air 
Force’s way because of the development of air-dropped nuclear 
weapons. Nuclear strikes by aircraft could take either of the following 
forms:- 

 
As a ‘nuclear first strike’ after own national threshold is 
breached as a direct consequence of enemy military / non-
military actions. 

 
As a ‘nuclear second strike’ after the enemy has initiated the use 
of nuclear weapons. This implies that the nuclear capable strike 
aircraft would need to be able to survive the enemy’s ‘nuclear 
first strike’. 

 
Both the above functions could also be suitably undertaken by 
nuclear-tipped ballistic missiles which could be either land-based 
or submarine launched. 

 
Retention of a strategic nuclear strike capability for the entire 
duration of the war would be an imperative for the Air Force. 
This may require a dedicated number of suitable aircraft to be set 
aside for this role.  
 
The aircraft kept aside as the reserve for strategic nuclear strike 
may need to be deployed in depth so that these are safe from a 
‘nuclear first strike’ by the enemy and remain available for own 
‘nuclear second strike’. 

 
The aircraft that need to be set aside for the strategic strike role 
would invariably have to be from amongst the most capable 
high-tech platforms available with the Air Force. Depending 
upon the stage of the war when these aircraft have to be set 
aside, their availability for the other roles may become 
questionable. 
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Nuclear Deterrence.26 Though its enormous conventional potential had 
always bestowed an element of deterrence potential on air power, the 
advent of nuclear weapons has ushered in the additional function of 
nuclear deterrence for the Air Force. The following aspects need to be 
considered in this context:- 

 
Air-delivered nuclear weapons are an established component of 
the typical triad-based nuclear deterrence capability. 

 
The inherent flexibility and deployability of aircraft make these a 
far more difficult target to locate, engage and destroy as 
compared to land-based ballistic nuclear missiles. By the same 
logic, nuclear weapons capable aircraft are more likely to survive 
an enemy ‘nuclear first strike’ and still be available for the 
mounting of an effective own ‘nuclear second strike’. 

 
The possibility of air power providing a ‘second nuclear strike’ 
capability affords it the potential of offering a second and higher 
degree of nuclear deterrence capability which would be difficult 
in the case of land-based weapons. This potential of 
simultaneously providing both ‘first strike’ and ‘second strike’ 
capability exists with the naval and the air forces but not with the 
land-based weapons. 
 

Conclusion. 
 

As is apparent from the preceding discourse, the advent and 
induction of nuclear weapons has had a significant impact on air power 
and its employment. Not only has this development influenced the 
various established and recognized of air power application but it has 
also brought in the new missions of strategic interdiction with nuclear 
weapons and strategic nuclear deterrence. In the latter role, air power is 
likely to be involved in the provision of both ‘first strike’ as well as 
‘second strike’ capability. 

 

                                                        
26 Please link and read with chapter titled, “Deterrence, the Concept of Military 
Thresholds and the Role of Aerospace Power”. 
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requirements for the 1999-2000  National Defence Course  

at the Pakistan National Defence College. The research paper was  
selected and published in the NDC Journal 2000. 

 
 

AN OVERVIEW OF PAKISTAN’S EXISTING MILITARY 
SYSTEM 

 
 Introduction 
 

The military system of a country is the sum total expression of 
its military capability. While Pakistan’s existing and prevalent military 
system was designed to cater for the conventional weapons scenario, it is 
now being suitably modified to cater for the inclusion of nuclear 
weapons in the military confrontation equation. One cannot lose sight of 
the fact that the ‘military system to be adopted is linked with the power 
potential’.27 Considering its vital significance, the military system to be 
adopted by a country must fulfil certain essential requirements and 
imperatives. These imperatives classified into the sub-heads of military 
imperatives, command requirements, national imperatives, co-ordination 
pre-requisites and financial considerations. 
 
Basic Requirements of a Military System. 
 
 Military Imperatives. 

 
 A military system must exhibit adequate military power 

to deter the aggressive designs of any hostile country 
with a view to avoiding war. 

 
 In case war becomes unavoidable or is thrust upon us, 

the military system should be able to face up to the 

                                                        
27 Maqbool, Lt. Gen. Khalid. Lecture on ‘Military System’ delivered at 
NDC on 04 Nov 99. 



Aerospace Power : The Emerging Strategic Dimension 

139
 

threat and bring the war to an end on a favourable note. 
This means that the military system has to be threat 
specific as regards its quantum and its capabilities are 
concerned. 

 
 National Imperatives. 

 
 The military system must act as a uniting force for the 

various communities residing in the country by ensuring 
national participation. 

 
 A military system must be responsive enough to react 

during periods of national emergencies and flexible 
enough to be mobilized for nation building projects 
during peace time. 

 
Co-ordination Requirements. 
 
 The military system must be able to assimilate the entire 

strength of the nation in times of need, i.e. economic 
potential, diplomatic prowess, military force, 
technological and industrial capability etc. and apply the 
same in a concerted manner. 

 
 It is required for a military system to embody a suitable 

mix of civilian and military control. 
 
 Command Imperatives. 

 
 A military system must embody a Unity of Command in 

its hierarchical structure. 
 

 It should be able to react as a whole rather than in penny 
packets where the individual services do not operate in 
unison.  

 
 Economic Imperative. Be affordable for the national exchequer 

to be able to sustain. 
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Does Pakistan’s Existing Military System Meet the Requirements? 
 
Analysis vis-à-vis Military Requirements. The military requirements 
relate to the capability of the military system which would enable it to 
deter war and also negate the enemy in case a war is thrust upon us. In 
this realm we can safely conclude that while our conventional potential is 
adequate to meet the Indian threat, our nuclear potential needs to be 
developed further. While the nuclear weapons would play the main role 
in deterring war, our conventional capability would be able to withstand 
any enemy offensive short of the use of nuclear weapons. It is interesting 
to note that whereas the deterrence is now being ensured by the nuclear 
component of our military system, the role of the conventional 
component would now be to avert the reaching of our nuclear threshold 
in case of war. Since the nuclear control mechanism is already being put 
into place and the conventional forces are capable of meeting the threat 
posed by India under the present circumstances, our military system does 
not need any major changes because of these two requirements except 
for an analysis of the requirement for maintaining such a large standing 
conventional armed forces in the presence of the nuclear capability. 

 
Analysis vis-à-vis National Requirements. The national imperatives 
relate to the very character of the military system being of a participatory 
nature and the imperative need for this system to be able to support the 
government during times of national crises and emergencies as well as 
for other nation building projects. In all these areas, the existing military 
system meets the requirements adequately and needs no major 
overhauling or modifications. 

 
Analysis vis-à-vis Co-ordination Imperatives. As for the co-ordination 
requirements, Pakistan’s military system, being a vestige of the colonial 
era, is designed to operate and function with a very high level of 
independence and even disregard at times to the other facets and 
elements of national power. Over the last half a century, it has also 
become fairly obvious that owing to its strong institutional character, our 
military system has a propensity for acting independently of the political 
machinery of the country. Both these factors go against the requirements 
of the day. Encouragingly, the creation of a joint civilian-military 
National Security Council (NSC) at the very highest level is a very good 
step in this direction. This institution will help not only in co-ordinating 
all the elements of our national power but also in involving the civilian 
hierarchy in military decision making, specifically when it comes to the 
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decision to use nuclear weapons. The creation and institutionalization of 
the NSC would go a long way in meeting both these requirements. 

 
Analysis vis-à-vis Command Requirements. In the realm of Command 
Imperatives, Pakistan’s existing military system is seriously lacking. The 
high degree of freedom that is available to the Service Chiefs precludes 
an integrated approach to situations demanding a military response. The 
main reason for this is the inordinate power and influence of the Army 
and the inherent weaknesses of the MOD/Joint Staff Headquarters.  

 
Analysis vis-à-vis Financial Imperative. The last and perhaps the most 
bothersome requirement confronting our existing military system is its 
financial affordability. Needless to say, the drain that our military system 
imposes on the national exchequer is an area of great concern specially 
when viewed in the context of the dire economic straits that we find 
ourselves in today. The problem is bound to get accentuated further due 
to the imperatives of weaponization of our demonstrated nuclear 
capability. The bottom line is that unless we prune the existing military 
system in a serious manner, we are going to further worsen the country’s 
economic plight by incurring an appreciable expenditure on the creation 
of a credible nuclear deterrent even if it is kept at the minimum possible 
level. 
 
Factors Warranting Review of Existing Military System 
 
 From the above discussion, it is evident that the prime 
influencing factor which dictates a review of Pakistan’s Military System 
is the overt nuclearization of South Asia. The aim of this paper is to 
address the implications of overt nuclearization for Pakistan’s existing 
military system by addressing the following specific areas:-  
 

Nuclearization, the Altered Regional Military Scenario and the 
Nature of Future Wars. 

 
Problem areas that plague Pakistan’s existing military system.  
 
Modifications required in Pakistan’s Military System to Meet the 
Changed Situation. 
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NUCLEARIZATION, THE ALTERED REGIONAL MILITARY 
SCENARIO AND THE NATURE OF FUTURE WARS 

 
Introduction 

 
 The military system of a country is defined primarily by its 
security concerns. Pakistan’s security concerns are driven by the 
imperative need for the maintenance of its territorial sovereignty and its 
identity as an independent Muslim state. Pakistan’s security concerns 
stem from the nature and magnitude of the military threat that it is 
confronted with. ‘In addition to the direct military build-up, another facet 
is that of an indirect multi-dimensional threat. This encompasses the 
economic, political, ideological and social aspects, with the economic 
threat occupying the centre stage’.28 
 
 The principal military threat facing Pakistan, at least in the 
immediate future, is India. Its military system has to consider the threat 
that India poses to Pakistan’s sovereign existence. While the existing 
military system was designed with India primarily in mind and has borne 
the pressure of three major conflicts well, the imminent weaponization of 
nuclear capability by both India and Pakistan has altered the situation 
significantly. Pakistan’s military system must now be able to cater for a 
nuclear India which, because of its earnest desire for global recognition, 
is now going to be even more averse to the presence of any significant 
opposition, at least in its immediate neighbourhood. 
 
Impact of Nuclearization 
 
 While carrying out a detailed review of Pakistan’s present 
military system with the purpose of suggesting suitable modifications to 
it, the following relevant aspects of the recent developments will have to 
be considered:- 
 

The Quantum and Magnitude of Indian Conventional 
Military Threat. This is a known equation that has been a 
constant factor in influencing the creation of Pakistan’s existing 
non-nuclear military system.  
 

                                                        
28 Saleem, Muhammad. DG(A), ISI. Lecture on ‘External Threat to the Security 
of Pakistan’ at NDC on 03 Nov 99. 
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India’s Nuclear Weapons Inventory.  A mere counting of the 
nuclear warheads available with the antagonist is an entirely 
academic discussion. ‘The central strategic significance of 
nuclear weapons is that they do away with the traditional quest 
for military parity with an adversary’.29 The factors determining 
the nuclear threat, therefore, are not the number of nuclear 
weapons held but a consideration of several key factors which 
are discussed in the subsequent paragraphs. 

 
Factors Determining the Nature of the Nuclear Threat Faced by 
Pakistan 
 
Enemy’s Will and Design to Employ Nuclear Weapons. Whether the 
enemy is likely to exercise the ‘first strike option’ or is his nuclear 
threshold so high that he could avert the achievement of the same with 
his considerable conventional military might. In the second case, it 
would be vital to assess the capability of the enemy’s nuclear forces to be 
able to withstand a nuclear first strike and be able to launch a credible 
second strike. In the regional scenario, India’s conventional superiority 
over Pakistan and its geographic strategic depth indicate that Pakistan is 
more likely of reaching its nuclear threshold earlier than India. This 
would entail a detailed study of whether the Indian nuclear arsenal could 
still maintain a credible level of effectiveness after a Pakistani nuclear 
‘first strike’. Another significant manifestation of the evaluation of the 
Indian nuclear threat would be their targetting strategy – would the 
Indians opt for counter-force or counter-value targetting. This aspect 
would not only influence Pakistan's own nuclear targetting policy but 
would also govern the defensive measures that the country would have to 
undertake to minimize the effect of an Indian nuclear launch. As regards 
deterrence, it has to be kept in mind that ‘it is basically a fragile concept 
based on the somewhat naive or innocent belief that the possession of 
nuclear hardware by potential antagonists and the knowledge thereof 
would prevent a nuclear war’.30 
 
Type and Nature of Future Indo-Pak Wars. A lot of analysts are of 
the opinion that in the wake of weaponization of their respective nuclear 
capabilities, both India and Pakistan are headed for a ‘cold war’ similar 
to the confrontation between USA and the erstwhile USSR. This 
analogy, in my opinion, does not fully apply to the regional scenario 
                                                        
29 Mahmood, Afzal, "Pakistan’s Quest for Security", Dawn, 14 Dec 98. 
30 Siddiqui, Brig. (Retd) A. R., "The Post-Nuclear Test Scenario - I", Nation, 16 
Jun 99. 
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where geographical contiguity reduces the early warning time to virtually 
nothing. This would entail a very high level of conventional force 
readiness and does not preclude the possibility of skirmishes on the 
border. Moreover, ‘nuclear development would not reduce either side’s 
dependence on conventional forces, because war in South Asia would 
most likely begin with a conventional confrontation’.31 It also has to be 
kept in mind that, ‘the escalation of a conventional war is the most likely 
route for a nuclear war to break out’.32 This indicates that a cold war in 
South Asia would be one in which the temperatures are going to be 
running very high and as such rather than using the term ‘cold war’ to 
define it, one could possibly classify it as a sort of ‘simmering’ or 
‘dormant war’. In my assessment, the future Indo-Pak war could possibly 
take the following shape:- 

 
Dormant Phase (Economic Confrontation). This phase, similar to the 
‘cold war’ that ensued between the USA and the erstwhile USSR, would 
be the one that would prevail all the time. During this phase, the 
priorities of the two countries would be to:- 

 
Ensure the level of military balance and not allow either of the 
two countries to gain a significant edge. At present, ‘the crux of 
Pakistan’s security dilemma is the progressive weakening of its 
conventional defence capability’.33 While Pakistan would be 
vying more for maintenance of the status quo as regards military 
balance, India’s quest would be to forge ahead in a significant 
manner. Needless to say, Pakistan would feel obliged to keep 
pace with India’s development of its military arsenal to the 
extent that is necessary to be able to field a credible deterrence 
and ‘has to objectively assess to what extent it can limit its 
nuclear capability without jeopardising its security 
imperatives'.34 

 
The emphasis during this phase would be on economic 
confrontation. India, being significantly more stronger in the 
economic arena, would mount a concerted campaign to 
strangulate Pakistan’s beleaguered economy. The simplest 

                                                        
31 Gupta, Amit. "South Asian Nuclear Choices : What Types of Force Structures 
May Emerge?", Armed Forces Journal International, Sep 98. 
32 Mahmood, Afzal, "What Nuclear Sanity Demands", Dawn, 31 May 99. 
33 Khan, Tanvir Ahmad, "Averting an Arms Race", The News, 21 Oct 98. 
34 Beg, Gen. (Retd) Mirza Aslam, "Pakistan’s Nuclear Propriety", Pakistan 
Observer, 09 Apr 99.  
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means of doing this would be to embroil Pakistan in an endless 
arms race and not allow it to concentrate on its nation building 
ventures. ‘The pace of nuclearization will be set by India 
because Pakistan has neither the intention nor the resource base 
to enter a nuclear arms race with India.’35 

 
Both the countries during this phase would be forced to maintain 
and demonstrate the existence of a viable second-strike 
capability in the face of a first strike being launched by the 
enemy. 

 
The requirements of this phase would need for the strategic 
response forces of both the countries being kept at a high state of 
readiness while the conventional military apparatus would 
continue operating on a peacetime footing. 

 
The duration of this phase would be very long. It could stretch, 
as was the case with the erstwhile USSR till economic collapse 
of one of the antagonists (in this case Pakistan) occurs. 

 
Preparatory Phase (Diplomatic Confrontation). As and when a 
military conflict appears imminent, the antagonists are going to shift 
from the dormant to the preparatory phase. This shift could be brought 
about by an impending economic collapse of Pakistan, which would 
force the hand of the Pakistani leadership or a realization on the part of 
India that Pakistan no more has a credible second launch capability. The 
significant aspects of this phase would be:- 

 
Both the countries would raise the readiness of their military 
forces and move these to the war locations. 

 
The strategic forces would be placed on the highest level of alert 
and preparedness. 

 
Main emphasis during this phase would be in the diplomatic 
arena. While Pakistan could undertake a diplomatic offensive to 
highlight to the world the imminence of a devastating war and 
urge it to intervene, India could possibly be marshalling allies to 
acquiesce to its decision to go to war against Pakistan. 

                                                        
35 Bhatty, Dr. Maqbool Ahmad, "Nuclear South Asia : Impact on Conventional 
and Nuclear Arms Race", Margalla Papers, Dec 98. 
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Another purpose of the diplomatic confrontation would be to 
gain time not only for the world opinion to play its role in 
preventing the war, but also for both Pakistan and India to be 
able to bring their military might to a war-preparedness level. 

 
Depending upon the prevalent situation and circumstances, the 
duration of this phase could span from a few weeks to a few 
months at the most. 

 
Conflict Phase (Military Confrontation). In the event of the diplomatic 
confrontation failing to dissuade both the countries from embarking on a 
potentially devastating military confrontation, the third phase of the 
envisaged future war involving the actual employment of military 
potential would commence. The salient aspects of a future India-Pakistan 
war could be expected to include the following:-  

 
A limited intensity conventional war instigated by India with all 
the care that the situation does not deteriorate to a stage where 
Pakistan’s nuclear threshold is reached. 
 
Fighting a prolonged limited conflict such as mentioned above 
would not be in India’s interest but may be waged to impose 
unbearable financial burdens on Pakistan’s beleaguered 
economy. 

 
Since the conflict would be designed by the Indians to stay 
within the conventional domain and not allow Pakistan to resort 
to the nuclear option, the conflict would be  ‘destruction oriented 
and not space oriented36’. The Indians, therefore, would 
endeavour to inflict maximum destruction and attrition without 
attempting to gain a significant advantage in terms of occupation 
of space. 

 
Possible War Scenarios. Notwithstanding the above aspects, any future 
India-Pakistan war could take a variety of shapes – some of the possible 
scenarios that could emerge are:- 

 

                                                        
36 Anis, Air Marshal Zahid. Lecture on ‘Air Strategy’ delivered at NDC on 10th 
November, 1999. 
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Pakistan, in the face of overwhelming Indian conventional and 
nuclear preponderance, opts to pre-empt the outbreak of 
hostilities. This could, at the worst, take the form of a nuclear 
first strike but considering the force with which India could 
retaliate, such a move is extremely unlikely. Moreover, it has to 
be considered that Pakistan, with the limited means available at 
its disposal, cannot possibly hope to neutralize India’s relatively 
bigger and much more dispersed nuclear capability with a first 
strike.  

 
India, if it is assured of being able to effectively neutralize 
Pakistan’s entire nuclear arsenal and denude it totally of any 
second strike option, could also resort to a nuclear ‘first strike’. 
This, however, is also a far-fetched option since even in the most 
ideal of circumstances, India could not possibly be assured of 
taking out Pakistan’s entire nuclear weapons potential. The 
development of a triad-based nuclear deterrence on the Pakistani 
side makes this option even more difficult to consider. 

 
India launches a conventional offensive in a crucial sector with 
the objective of gaining a significant foothold in Pakistani 
territory. Possible areas could be in northern Punjab or Southern 
Punjab/Northern Sindh. The Indian premise would be to 
gradually bring Pakistan close to its nuclear threshold without 
overstepping it. This would present Pakistani leadership with a 
dilemma – should they resort to the nuclear option or should they 
remain with the conventional one only. India, being well-aware 
that the rest of the world would be closely monitoring the ground 
situation, could safely expect that its action, under the garb of 
punitive measures, would be condoned, while the opposition to 
Pakistan’s unleashing of its nuclear capability would be 
tremendous and swift. This is possible since the world will view 
a conventional war more detachedly than the spectre of a nuclear 
conflict with its aspects of nuclear fall-out etc. The active 
intervention of the global powers could bring the conflict to an 
end with India in control of the captured Pakistani territory and 
Pakistan, not having been afforded the opportunity of a nuclear 
response. This highlights the requirement for Pakistan’s nuclear 
doctrine to be dynamic as regards the determination of its 
nuclear threshold. During actual military confrontation, Pakistan 
may be required to continuously modify and publicise its nuclear 
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threshold in order to dissuade the Indians and prevent such a 
scenario as illustrated above from taking place. 

 
Pakistan, with its back to the wall, opts to initiate hostilities 
through pre-emption in a key land sector such as Indian Held 
Kashmir while maintaining an effectively defensive posture 
elsewhere. While reminiscent of the recent Kargil debacle, this 
operation would be on a much more wider scale on the lines of 
the ill-fated Operation Gibraltar of 1965. The initiation of 
hostilities would be undertaken by marshalling the Kashmiri 
Mujahideen active within IHK and providing all-out logistic 
support to them including beefing up their ranks by facilitating 
the infiltration of volunteers from Afghanistan and other 
countries. Pakistan’s intentions in this case would be firstly to 
highlight the imminence of a military conflict and force the 
world powers to intervene and bring the increasing tensions 
under control. Secondly, such an operation would not violate 
India’s expected nuclear threshold and prevent a nuclear 
outbreak. Needless to say, Pakistan’s primary effort in this 
eventuality would be on localizing and limiting the conflict to 
prevent an all-out war. This possibility has to be carefully 
considered in the backdrop of the 1965 situation where Pakistan 
failed to prevent the escalation of the hostilities into a full-
fledged war between the two countries. Moreover, India’s 
determined resolve during the recent Kargil crisis should also be 
an indicator that should prevent the consideration of such an 
option by Pakistan. It also has to be considered that India’s 
desperation against the Mujahideen can result into irresponsible 
action across the LOC at places where Pakistani salients offer 
advantage to India, such as Bagh, Poonch, Kotli and Bajawant 
Salients’.37 

 
Another option available with India is to exercise coercion by 
embarking on measures designed to achieve economic 
strangulation through the marshalling of global opinion against 
Pakistan at one end and the possibility of a naval blockade or 
quarantine at the other end of the spectrum. Such an eventuality 
would be designed to force Pakistan into a military response and 
would allow India to brand it as an aggressor and justify its 

                                                        
37 Beg, Gen. (Retd) Mirza Aslam, "Deterrence, Defence and Development - II", 
Pakistan Observer, 30 Jun 99. 
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response to the global community at large. Needless to say, 
Pakistan, while specifying its nuclear thresholds, must also not 
lose sight of the aspect of economic dominance and strangulation 
carried out by India. 
 

Nuclear Imperatives 
 

Status and Potential of Pakistan’s Nuclear Deterrence Capability. 
The concept of deterrence has become the central feature of strategy in 
the nuclear age.38 Pakistan’s nuclear capability, should ideally be triad-
based. In the immediate future, while actively endeavouring to create the 
third dimension of a naval based deterrence, Pakistan must maintain a 
two dimensional nuclear deterrence in the form of a land-based missile 
capability and an air-delivered nuclear bomb capability. Nuclear ‘force 
structure options exist in Pakistan’s tactical aircraft and missile 
acquisitions. Aircraft are recallable and have flexibility and precision of 
attack, but in the local asymmetry that prevails, Pakistan’s aircraft are 
more vulnerable to surprise attack on their bases as well as air defence 
attrition after launch than India’s dispersed and larger air force’. 39 On 
the other hand, ‘ballistic missiles are more assured of penetration but 
may be less accurate and, once launched, cannot be recalled’.40 Adequate 
safeguards, therefore, need to be built-in into both these capabilities, in 
order to ensure their safety against an Indian first strike materializing. 
Based on the above, it can be conjectured that Pakistan ‘would allocate 
the limited nuclear weapons about equally between aircraft and mobile 
ballistic missiles’.41 

 
Determination of Nuclear Threshold. ‘Credible deterrence depends on 
some prospect of use’.42 The credibility of a nuclear deterrent is based on 
the will to use it. This makes the determination of a plausible and 
credible nuclear threshold a cornerstone of any country’s nuclear 
doctrine. It has to be based on the national security imperatives and 
should be clearly and unambiguously spelt out in order to dispel any 
doubts or misapprehensions regarding the nation’s will to resort to the 
use of nuclear weapons when its national aims and objectives are 
threatened. Needless to say, the exact contents of this threshold would 
                                                        
38 Salik, Col. Naeem Ahmed "Advent of Nuclear Weapons and the evolution of 
Nuclear Strategy", Margalla Papers, Dec 98. 
39 Jones, Rodney W., "Pakistan’s Nuclear Posture", Dawn, 14 Sep 99. 
40 Ibid. 
41 Ibid. 
42 Zehra, Nasim ,"Pakistan’s Security Options", The News, 12 Feb 99. 
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have to be kept secret and vague so as to keep the enemy guessing. 
Despite being subject to regular periodic reviews, the determinants of 
Pakistan’s nuclear threshold are expected to remain relatively constant 
during peacetime. During war time, however, Pakistan’s leadership may 
have to debate modifications in this paradigm in consonance and 
accordance with the changing shape of the war situation. A nuclear 
deterrence should not only be able to avert a war but it should also be 
able to avert an abject defeat in the event of a war materializing. 
Pakistan’s nuclear threshold must keep these considerations in mind. The 
prime role of nuclear thresholds is to avoid the possibility of an abject or 
overall defeat.  

 
Formulation of Nuclear Doctrine.43 The weaponization of the nuclear 
capability by Pakistan has drawn the political hierarchy of the country 
into the military arena in an active and unavoidable manner. The 
promulgation and formulation of a nuclear doctrine falls into the purview 
of the political government with the active involvement of the senior 
military leadership of the country. Considering the existing defence 
hierarchy, the formulation of the nuclear doctrine is the responsibility of 
the Defence Committee of the Cabinet or the National Security Council. 
A nuclear doctrine must address the following main aspects:- 

 
The Nature and Quantum of Nuclear Capability that Needs 
to be Developed. The nuclear doctrine must spell out the type of 
capability i.e. triad-based, dual dimension or single dimension 
and also specify the number of warheads that need to be 
developed for each delivery option.  

 
A decision should also be forthcoming from the nuclear doctrine 
whether Pakistan needs to restrict itself purely to the 
development of strategic nuclear weapons capability or does the 
situation also warrant the development of tactical nuclear 
weapons. In this context, the development of miniaturized low-
yield artillery delivered nuclear warheads also needs to be taken 
into serious consideration. This question is of vital significance 
when viewed in the Indo-Pak context. All the previous wars in 
this region have indicated that both the countries generally 
refrain from engaging civilian populace and civilian targets 
during wars. If this trend is going to continue then the 
development of low yield nuclear weapons which can be 

                                                        
43 See Section VI for the contents of India’s ‘draft’ nuclear doctrine. 
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employed in the tactical scenario with little or no collateral 
damage needs to be seriously considered. Needless to say, a 
decision to develop nuclear weapons which can be effectively 
employed in the tactical scenario, must be consciously taken and 
arrived at since it is bound to drastically alter the requirements of 
Pakistan’s military system. 

 
The nuclear doctrine also needs to spell out the size of Pakistan’s 
nuclear weapons inventory. For a determination of the number 
and types of warheads needed to pose a credible nuclear 
deterrent capability in the face of the Indian threat, the following 
aspects need to be considered:- 

 
The number of weapons held by India should not be the 
consideration. Pakistan does not need to balance out the 
number of weapons fielded by India as long as it 
possesses adequate nuclear weapons to ensure survival 
in the face of an Indian ‘first strike’ against its nuclear 
weapon sites and still retain enough potential to target 
selected Indian cities. 

 
India must be convinced that it cannot destroy Pakistan’s 
entire nuclear arsenal through a nuclear ’first strike’. 

 
The decision whether to go for a triad-based deterrence 
or just restrict the capability to either one or two delivery 
mediums out of sea, land and air, is an academic 
question. Needless to say, Pakistan must prefer a triad-
based nuclear deterrence but for the time being, in 
consideration of the phenomenal costs involved, it 
should be satisfied with just the land and air based 
deterrent. What follows is the need for  these land and 
air delivered weapons to be adequately secure to survive 
the enemy’s ‘first strike’. 

 
Economic Aspects of the Weaponization of Nuclear Capability. The 
imperative need to avoid getting involved in a nuclear arms race with 
India must not be lost sight of. Pakistan’s fragile economy can ill-afford 
such a luxury. In all fairness to and in due consideration of its economic 
plight, Pakistan must endeavour to enhance its nuclear capability and 
build up its nuclear deterrence while staying within the existing defence 
budget. Estimates prepared by the Strategic Plans Division indicate that 
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the funds required for the development of the desired level of nuclear 
deterrence are lesser than initially expected and no problems are 
anticipated in meeting these for at least the next eight years.44 

 
Determination of the ‘Nuclear Threshold’. The nuclear threshold of a 
country defines the event that would see it stopping to rely purely on its 
conventional capability and bringing its nuclear wherewithal into action. 
This has a singular influence on the formulation of the nuclear strategy of 
a country and as such, needs to be stipulated in unequivocal terms. It 
should be remembered that, ‘Pakistan’s nuclear option is connected with 
its national security requirements and any sacrifice of this option would 
mean jeopardising its geographical integrity’.45 It also stands to reason 
that the nuclear threshold level has to be credible and vague enough to be 
visible yet not identifiable by the enemy but also by the world at large. 
The nuclear threshold, ideally speaking, should be based on occurrences 
which endanger the very existence of a country i.e. events which are 
expected to lead to the destruction of a country’s existence through 
violation of its independence. This element of a country’s independence, 
has to be studied in all its manifestations – ranging from territorial 
integrity to economic freedom to the very raison d’être of a country’s 
existence. In the case of Pakistan, some of the possible parameters of its 
nuclear threshold, could be:- 

 
In nuclear terms, any first use of a nuclear weapon by India 
against any Pakistani target. 

 
In conventional terms, the occurrence of any of the following 
events could warrant Pakistan resorting to the nuclear option:- 

 
Penetration of Indian forces beyond a certain defined 
line or crossing of a river. 

 
Imminent capture of an important Pakistani city like 
Lahore or Sialkot. 

 
Destruction of Pakistan’s conventional armed forces or 
other assets beyond an acceptable level.  

 
                                                        
44 Kidwai, Maj. Gen. Khalid, Lecture at the NDC on ‘Management of Nuclear 
Capability’ on 14 Jan 2000. 
45 Koreshi, Dr. Samiullah, "Nuclear Blinds and Hypocrites - I", Pakistan 
Observer, 14 Jun 99. 
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Attack on any of the Pakistani strategic targets such as 
dams or nuclear installations like Tarbela, Mangla, 
Kahuta, Chashma etc. 

 
Imposition of blockade on Pakistan to an extent that it 
strangulates the continued transportation of vital supplies 
and adversely effects the war-waging stamina of the 
country. 

 
Indian crossing of Line of Control (LOC) to a level that 
it threatens Pakistan’s control over Azad Kashmir. 

 
Creation and Establishment of a Nuclear Command Structure. The 
nuclear doctrine must also spell-out the responsibility and the mechanism 
for the command and control of a country’s nuclear arsenal. The ultimate 
responsibility for the decision to resort to the employment of nuclear 
weapons, must rest in the Chief Executive of the country while the 
implementation of this decision should be the responsibility of the 
military apparatus. The entire nuclear C4I organization has to be made 
completely interference proof with adequate levels of redundancy being 
built into it at all levels. All the above has to be achieved while not losing 
sight of the fact that, ‘the cost of establishing an effective nuclear 
command and control structure has been estimated to be up to half or 
more of a nuclear weapons programme’.46 

 
Impact of Pakistan’s Nuclear Doctrine on its Military System.  As 
mentioned earlier, the post-nuclear weaponization military system of a 
country would have to be evolved in the light of its nuclear doctrine. The 
military system of Pakistan, therefore, has to be suitable modified both 
structurally and organizationally, in keeping with the dictates of the 
country’s nuclear doctrine.  
 
In summary, the essence of the foregoing is an analysis of the 
implications of the Indian nuclear military threat for Pakistan. These 
implications, which are of prime importance for the formulation of 
Pakistan’s new military system, are:- 
 

                                                        
46 Kanwal, Col. Gurmeet, "Command and Control of Nuclear Weapons", Indian 
Defence Review, October 1998. 
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In view of the nuclearization of South Asia and the emergence of 
destruction oriented rather than space oriented conflicts47, the 
focus of ‘military doctrine will shift from defence of territory to 
defence of national interests’.48 
 
In its desire for regional hegemony, ‘India is now seeking to 
move beyond South Asia to a Southern Asian framework’.49 This 
is bound to make the regional climate even more unfriendly and 
hostile. 
 
India’s ‘offensive orientation will hasten the shift towards 
modernization’.50 

 
India’s ‘nuclear doctrine increases the possibility of a nuclear 
conflict’.51  

 
India’s ‘emerging nuclear doctrine makes no mention of a 
conventional force reduction’.52 In fact, it ‘makes it clear that 
India’s nuclear escalation will be accompanied by the further 
build-up of India’s conventional warfare capabilities’.53 

 
CHANGES THAT NEED TO BE INCORPORATED IN 

PAKISTAN’S EXISTING MILITARY SYSTEM 
 
While Pakistan’s existing and prevalent military system has been 
designed to cater for the conventional weapons scenario, it will now have 
to be suitably modified to cater for the inclusion of nuclear weapons in 
the military confrontation equation. One cannot lose sight of the fact that 
the ‘military system to be adopted is linked with the power potential’.54 

                                                        
47 Anis, Air Marshal Zahid. Lecture on ‘Air Strategy’ delivered at NDC on 10 
Nov 99. 
48 Maqbool, Lt. Gen. Khalid. Lecture on ‘Military System’ delivered at NDC 
on 04 Nov 99. 
49 Ibid. 
50 Ibid. 
51 Ibid. 
52 Ibid. 
53 Ahmed, Shamshad, As quoted in Farooq, Umer, ‘Pakistan to Operationalise 
Nukes if India did so’, The Nation, 20 Aug 99. 
54 Maqbool, Lt. Gen. Khalid. Lecture on ‘Military System’ delivered at NDC 
on 04 Nov 99. 
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In this context, the military system needs to be reviewed in light of the 
following:- 
 

Restructuring of Conventional Military Capability. 
Considering the economic situation, any significant increase in 
the defence expenditure appears to be a mirage and borders on 
wishful thinking. Since the weaponization of Pakistan’s nuclear 
prowess is going to be an expensive proposition in monetary 
terms, there would be a requirement to cut down the expenditure 
on the maintenance of our existing conventional forces. This 
would be required in order to bring about significant savings 
which could then be diverted towards the development of 
nuclear weapons capability. This assertion begs the question – 
can we really afford to lower our conventional guard?  
 
A decision on the level of conventional forces required by 
Pakistan to face up to the Indian conventional might could very 
well end up becoming a double edged sword. The greater our 
conventional capability, the lesser the chances of us reaching the 
nuclear threshold and vice versa. Conversely, the maintenance of 
a large conventional force would not be economically possible 
when we add the additional expenditure of nuclear weapons 
development to the defence budget. This Catch-22 situation 
could best be catered by a balancing act which permits us to 
retain the current level of conventional effectiveness or 
capability through reducing the conventional forces in numbers 
but enhancing their fighting capability by the provision of 
greater firepower and increased mobility. Needless to say, this 
would entail an extra financial burden on the defence exchequer 
initially but the same will be balanced out by the savings in the 
long run. In this context the effects of the advent of nuclear 
weapons on conventional force structure should first be analyzed 
with regard to the three services. 
 
Effects of Advent of Nuclear Weapons on Conventional 
Force Structures. The initial euphoria on development of 
nuclear weapons provided reasons to consider conventional 
forces redundant. But owing to their menacing character, the 
realization developed that nuclear weapons were not just another 
type of weapon. ‘If one examines the debate about the relevance 
of conventional weapons in the post-nuclear tests, two important 
questions are taken into account. First, can nuclear weapons 
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ensure maximum security to our territorial integrity in case of 
war and second, will it be possible for us to modernize our 
nuclear arsenal in such a manner that there is a little need for a 
huge conventional set-up?’55 Some analysts believe that while 
nuclear capability makes, ‘a regression from military stance 
affordable but it does not permit any sizeable reduction in 
forces’.56 

 
Deterrence is likely to play an increasingly important role in 
future arms struggles. It is not likely that even with possession of 
large amount of nuclear weapons, in the present state of parity, 
that any one is going to resort to their use unless when 
conventional defence has virtually broken down. Even in this 
situation, there is a possibility that nuclear weapons will not be 
used. However, this puts a great burden on the conventional 
forces. These forces now would be required to prevent the 
reaching of a stage where the use of nuclear weapons becomes 
unavoidable. Hence, they must continue to be employed as long 
as they possibly can. The best way to address this requirement 
would be to address the issue of induction of nuclear weapons 
with regard to their impact on the three tiers of the military 
system:- 

 
At the government or national level i.e. the Defence 
Committee of the Cabinet (DCC) or the National 
Security Council (NSC). 

 
At the tri-services or the Joint Staff Headquarters Level. 

 
At the level of the three individual Services. 

 
Impact on the Military System at the National Level. At the national 
level, the necessary mechanism to deal with the nuclear weapons issue 
already exists in the form of the erstwhile Defence Committee of the 
Cabinet (DCC) which has now been replaced by the National Security 
Council (NSC) with its ancillary think tank component. The need is to 
formalize the existing structure and allocate it the required 
responsibilities. The decision of opting for the employment of nuclear 
                                                        
55 Ahmar, Moonis, "Nuclear South Asia : Impact on Nuclear and Conventional 
Arms Race", Margalla Papers, Dec 98. 
56 Maqbool, Lt. Gen. Khalid. Lecture on ‘Military System’ delivered at NDC 
on 04 Nov 99. 
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weapons would vest directly in the Chief Executive of the country – the 
President in the case of a presidential form of government and the Prime 
Minister in the case of a parliamentary form of government being in 
place. In terms of nuclear command authority, the channel would flow 
directly from the Chief Executive to the Chairman of the Joint Chiefs of 
Staff Committee. This would now be performed by the National 
Command Authority (NCA) which has equal civilian and military 
representation. 
 
Impact on the Military System at the JSHQ Level. Nuclear weapons, 
at least for the time being and even in the foreseeable future are expected 
to remain confined to being employed in the strategic role only within 
the South Asian regional scenario. Even if Pakistan and India do develop 
tactical nuclear weapons in the future, the control of these tactical 
weapons will continue to be exercised at the strategic level. Since 
effective military leadership essentially revolves around the principle of 
Unity of Command, the control of the country’s nuclear arsenal must 
also rest with one organization. In the case of Pakistan, Joint Staff 
Headquarters would be the ideal such institution which could be tasked 
to perform this function. The following are some of the reasons for and 
advantages of involving the JSHQ in this role:- 
 

JSHQ happens to be a tri-service organization, albeit with 
unequal distribution of manpower from the three component 
services. 
 
The JSHQ has not been accorded its rightful place of importance 
in the military affairs and needs to be strengthened and made 
more responsible. Currently, it is only co-ordinating on various 
matters between the three Services and that too not in a very 
effective or forceful manner. The need is for this headquarters to 
be immediately assigned the responsibilities of the integrated 
development programme for the three Services and also of the 
integrated training requirements of the three Services. This role 
could subsequently, be further enhanced. This measure would 
contribute significantly to the development of joint and tri-
service understanding. In line with its increased role in strategic 
military matters the word ‘Staff’ in JSHQ could well be 
substituted with the word ‘Services’ in order to project its correct 
image and span of control. 
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The JSHQ, with the Chairman JCSC at the helm of its affairs, is 
ideally suited to be the sole military point of contact with the 
civilian government hierarchy as regards nuclear policy and 
employment matters are concerned. 

 
Nuclear Command and Control Structure. The involvement of the 
Chief Executive of the country in the heretofore exclusively military 
decision loop during war, is a sign of maturity of our politico-military 
system and must not be lost sight of. At the military level, what was 
needed was the establishment of a Strategic Nuclear Command under the 
aegis of the Chairman Joint Chiefs of Staff Committee. He, would be the 
sole link of the military apparatus with the country’s Chief Executive as 
regards nuclear weapons employment is concerned. This has already 
been actioned with the creation of the Strategic Plans Division at the 
JSHQ which would function as the Secretariat of the National Command 
Authority (NCA). Additionally, the three Services are in the process of 
setting up their independent Strategic Force Commands (SFCs)57. 
  

Impact of Nuclearization on the Military System at the Services 
Level 

 
Sophistication of Conventional Weapons versus Manpower 
Reduction. Today’s sophistication and lethality of conventional weapons 
can be called a spin-off of nuclear weapon production. The spin-off of 
nuclear research and development enhanced the accuracy and 
effectiveness of conventional weapons. Now smart and intelligent 
munitions can be employed with surgical accuracy to attack military 
targets without fear of much collateral damage. The ‘one weapon one 
target concept’ has given great strength to conventional forces. The 
increased lethality and range of the conventional weapons along with the 
increased level of computerization has contributed to the creation of 
smaller conventional units which have the same or even greater fire 
power than their much larger predecessors of the yesteryears.  
 
The most significant aspect of the technological breakthroughs and the 
increasing sophistication has been to make war more impersonal. This 
has led to it being less reliant on the human component and more 
dependent on the weapons. An obvious corollary that emerges from this 
statement is that if the role of human beings in wars has been reduced 

                                                        
57 Kidwai, Maj. Gen. Khalid, Lecture at NDC on ‘ Management of Nuclear 
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then the first impact of technology should be to bring about a significant 
reduction in the quantum of manpower that is available with the forces. 
Though not entirely true, this assertion has gained further advocates in 
the wake of the increased burden that the defence apparatus is imposing 
on the national exchequer in the developing countries of the world. 
While tackling this ticklish issue, one must consider the following 
aspects:- 
 

While the high levels of technology have made smaller fighting 
formations a distinct possibility in the developed countries, the 
level of sophistication in the armed forces of most of the 
developing countries is still too low and insignificant to warrant 
any sharp across the board cuts in manpower strength. 
 
Even in the developed countries, while one can see a distinct 
reduction in the area of land-based conventional forces, one also 
simultaneously witnesses almost a proportional and 
corresponding increase in the manpower strength of either both 
the air and naval forces or at least one of the two Services. A 
case in point is the United Kingdom, which in the aftermath of 
having gone nuclear, today fields an air force which is bigger in 
size than the British Army. This is a significant change from the 
times of the Second World War when the British Army was 
bigger than the RAF several times over. A similar trend is also 
noticeable in France while in the case of USA, the situation is 
slightly different. USA, because of its global involvement in 
several military conflicts and the need to position significant 
forces overseas, has continued to maintain a large army. 
Significantly, however, the USA has brought about a major 
increase in the manpower strength of the both its air force and its 
navy. This indicates that one of the results of nuclearization has 
been the increase in importance of the air force and the navy 
which has brought these two Services almost at par with the 
Army as regards manpower strength. Before embarking on such 
a move, however, we have to be cognizant of the fact that our 
threat environment is starkly different from these countries and 
will influence our force restructuring plans. 

 
Pakistan’s army, which is by far the biggest Service in terms of 
manpower, is India specific. It is noticeably smaller in size than 
the Indian Army and any further reduction would tilt the balance 
critically in favour of the Indian Army. A similar situation exists 
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with both the PAF and the PN which are already much smaller 
than their adversaries in India.  In fact, going by the changes in 
the military systems of the nuclear states, one can discern that 
while the army has been reduced or at the best maintained at the 
current levels, the other two Services have increased their 
personnel strength. Notwithstanding the above, there exists a 
definite requirement to prune the defence establishment. A 
significant reduction could be made in the ranks of the armed 
forces by getting rid of the non-essential manpower. It has to be 
kept in mind that having someone in uniform costs the 
government at least twice if not more as compared with a rank 
outsider who is employed on a contract or civilian basis. Some of 
the options which could be exercised in this context, are:-  
  

Troops employed as orderlies and batmen. This alone 
would reduce the strength of the Army by around 
60,000. In lieu of this arrangement, the Army officers 
and JCOs who are entitled to the services of an orderly 
could be paid the equivalent of their salary as a part of 
their own pay package. Though this measure would not 
bring about any significant savings straight away as 
regards salary, the ultimate savings on account of 
pensionary and other benefits for 60,000 troops would 
be staggering. The same applies to a certain extent to the 
PAF where the officers are authorized to employ a 
servant who is then enrolled in the ranks of the PAF and 
gains a pensionable job. It would be far simpler to just 
pay the officer the salary of the servant and not get 
encumbered with another budding pensioner.  

 
Individuals from those areas of expertise could be made 
redundant where people with equivalent qualifications 
are available in the civilian sector. One possibility could 
be the Military Engineering Services (MES) which 
already has a sizeable civilian establishment. Other 
categories of individuals which could be hired from 
outside could include drivers for those vehicles which 
are not expected to operate outside peacetime stations, 
doctors and medical staff at the fixed location hospitals 
etc. This is especially relevant in the case of female 
doctors and nursing staff whose charter of duties any 
ways is limited to peacetime stations. Once again the 
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savings in pensions, retirement benefits and expenditure 
incurred on in-service training both in-country and 
abroad would amount to a phenomenal figure. 

 
Another option which needs to be actively considered by 
all the three Services is the possibility of contracting out 
certain areas of activity to the civilian sector. For 
example, asking any one of the main banks to handle the 
salaries of the personnel would virtually obviate the 
requirement for having hordes of accounts personnel 
eating out of the meagre defence budget. Several other 
similar areas of activity could be defined but this needs a 
much more detailed study and is beyond the purview of 
this paper. 

 
The impact of the adoption of the above mentioned 
manpower reduction measures on the combat potential 
of the armed forces would be negligible while the 
savings that would accrue over the long term would be 
substantial. These savings could then be channelized into 
other areas as required. 

 
Other Aspects Applicable to All Three Services. The increased 
effectiveness of conventional forces and the relatively longer ranges of 
their smaller size weapons have brought about conceptual changes in the 
art of waging conventional wars. For a conventional force to meet the 
challenges of a nuclear environment is by no means an easy task. It needs 
to re-evaluate its war-fighting concepts, modify its organizational 
structure and enhance its ability to operate under the threat of a nuclear 
strike. While the generic aspects of Survivability, C3I and Control/Denial 
of the Electromagnetic Spectrum and Air Defence have been dealt with 
here, the specific aspect of organizational and structural changes 
pertinent to each of the three Services has been discussed subsequently in 
the sections pertaining to each individual Service. 
 

Centralized Control of Air Defence. The induction of ballistic 
surface-to-surface missiles in the Indian inventory adds a new 
dimension to the threat faced by Pakistan’s air defence. The 
Indian SSM capability highlights the need for an effective anti-
missile system which needs to be co-ordinated with the early 
warning radars. This new threat makes it imperative that the air 
defence of the entire country’s air defence is centralized under 
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one agency – the PAF. ‘Air Defence Commands on geographical 
basis, suitably augmented, should be responsible to trace, 
identify and destroy incoming enemy missiles and to launch our 
nuclear weapons'.58 This would enable the most effective 
conduct of air defence operations at all levels. 

 
Survival. To increase the survivability factor and generate 
adequate confidence level in the conventional forces, it would be 
essential to do the following:- 
 
NBC Equipment. Provision of Nuclear-Biological-Chemical 
(NBC) defensive equipment for personnel and combat vehicles. 
This, because of the prohibitive costs, may have to be done 
piecemeal and also extended to all strategic weapons sites. 

 
Protective Measures. Hardening of communication systems to 
reduce collateral failures and maintenance of command and 
control centres and posts. This hardening should not only include 
an increased resistance to enemy electromagnetic interference 
but should also afford the required levels of redundancy in 
communications. The degree of redundancy that would be built 
in into the system would be proportional to the criticality of that 
particular channel or circuit to the conduct of overall military 
operations. 

 
Infrastructure. Creation of hardened NBC proof command 
posts in pre-selected areas. This would be applicable to all the 
three Services. Whereas the army would include its operational 
and field headquarters in this domain, the PAF may have to 
safeguard some of its strategic assets including aircraft while the 
PN would need for the Maritime Headquarters and key shore 
establishments to be similarly protected. The hardening of the 
key structures should be carried out in addition to the ruutine 
camouflage and concealment measures which are undertaken to 
conceal these. 

 
Monitoring and Detection Equipment. Suitable equipment to 
monitor radioactive fall-out. This would be a generic 
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requirement for all three services as also for the civil defence set-
ups all over the country. 
 
C3I Network. Command and control of these smaller but spread-
out units will have to be tightened up considerably if they are to 
be employed to maximum advantage. To make the command and 
control meaningful, a comprehensive C3I network is essential. 
The command and control problems associated with the 
employment of strategic nuclear forces were tackled through the 
development of the Airborne Command Post, Joint Surveillance 
Target Acquisition Radar System (JSTARS) and Joint Tactical 
Information and Distribution System (JTIDS). These types of C3I 
systems have become a reality. Now even a conventional force 
commander can exercise control over each and every tank 
employed in the tactical battlefield or fighter aircraft deployed, 
apart from having a complete theatre picture in real time. This 
has projected the art of warfare in the fourth dimension, i.e. the 
struggle for supremacy in the electromagnetic spectrum. 

 
Electro-Magnetic Spectrum. Deception units, equipped to 
generate audio-visual and electronic emissions to deceive the 
enemy on actual battle plans and movements, would increase the 
degree of difficulty in the decision making process for the 
adversary. The efficient use of EMS or successful denial of its 
use to the enemy has become a battle-deciding factor. This 
activity over the EMS should span all the three key aspects 
including Electronic Counter Measures (ECM), Electronic 
Counter-counter Measures (ECCM) and Electronic Support 
Measures (ESM). Both ground and air based assets would be 
employed for this task which also needs to be centrally directed 
and controlled by a single agency preferably functioning within 
the ambit of the JSHQ. 

 
Impact on the Army or Land Forces Component. In the aftermath of 
the Cuban missile crisis, there was a realization within the American 
leadership that their massive nuclear arsenal has to be supplemented by 
an adequate conventional capability. This was borne out by the growing 
feeling that a nuclear arsenal does not obviate the retention of a viable 
conventional military capability. President Kennedy, in a message to the 
US Congress on 25 May, 1961, highlighted the following key points as 
regards the restructuring of conventional forces was concerned:- 
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“…….I have directed a further reinforcement of our own 
capacity to deter or resist non-nuclear aggression. In the 
conventional field, with one exception, I find no need for large 
new levies of men. What is needed is rather a change of position 
to give us still further increases in flexibility. 
 
Therefore, I am directing the Secretary of Defence to undertake 
a reorganization and modernization of the Army’s divisional 
structure, to increase its non-nuclear firepower, to improve 
its tactical mobility in any environment, to insure its flexibility 
to meet any direct or indirect threat ….. 
 
And secondly, I am asking the Congress for an additional ……. 
[funds] to begin the procurement task to re-equip this new 
army structure with the most modern material. New 
helicopters, new armoured personnel carriers, and new 
howitzers, for example, must be obtained now. 
 
Third, I am directing the Secretary of Defence to expand rapidly, 
…….. the orientation of existing forces for the conduct of 
non-nuclear war, para-military operations and sub-limited 
or unconventional wars.59 

 
Most of the assertions contained in President Kennedy’s letter to 

the Congress are applicable to Pakistan’s current situation vis-à-vis the 
restructuring of its conventional military forces. What this means is that 
conventional forces now need to be assessed in terms of effectiveness 
and combat potential and not just in numbers.  
 

The essence of organizational changes in the military system as 
regards the Army is concerned, could encompass the following:- 
 

Reduction in Size of Fighting Formations. Reducing the size 
of existing units without degrading the existing kill potential / 
operational efficiency. This would entail greater mechanization 
and increased firepower. One of options in this regard could be 
the integration of all arms concept at the unit level. This would 
help in the creation of a composite fighting formation that would 
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be able to exhibit tremendous autonomy and flexibility in 
operations. In the realms of the land forces, this could possibly 
translate to a formation having its own integral components of 
infantry, armour and artillery as well as the supporting arms and 
services. Though a bit far-fetched under the prevailing economic 
crunch, these highly mobile army formations should preferably 
be provided with integral attack and cargo helicopter assets also 
to further augment their firepower and mobility. 
 
Rehashing the entire training infrastructure would be required to 
meet new doctrinal compulsions. This would include special 
psychological training programmes, including confidence 
building for troops to operate in the new scenario. Personnel 
would now need to be made aware of the nuclear threat and the 
impact that the presence of this capability with the enemy could 
have on the conduct of their operations which up until now were 
confined only to the conventional ambit. 
 
Introduction of specialist units to cater for damage limitation and 
casualty evacuation of troops operating in areas where nuclear 
strikes may be initiated. Special medical facilities will also be 
required to evacuate, receive and treat personnel exposed to a 
nuclear strike.  
 
The requirement of surveillance units equipped and organized to 
provide early warning of incoming aircraft and missiles will also 
have to be met. The existing air defence radar infrastructure of 
the PAF would now need to be supplemented with the necessary 
equipment capable of not only detecting incoming missiles but 
also engaging these before they reach their designated targets. 
This highlights the need for the induction of an effective anti-
missile system such as the Patriot or an equivalent indigenous 
equipment. Due to the contiguous borders between India and 
Pakistan, this early warning and anti-missile system would have 
to be designed for extremely quick reactions in the face of 
extremely limited warning time. 
 
Special forces will have to be created and trained for undertaking 
special operations well deep inside enemy territory to neutralize 
missile launch sites. This is especially pertinent in the Indo-Pak 
scenario where the Indian Prithvi missile launch sites will be 
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located within 100-150 kilometres of the border and would be 
vulnerable to such raids. 
 
Provision of the requisite manpower from within the existing 
resources as required, to establish the Nuclear Command 
Structure. 

 
Under nuclear environment, the smaller units and larger area 
equation place a much greater emphasis on mobility. Since 
mobility on the battlefield is essential for rapid concentration and 
dispersal, the conventional forces need to be afforded greater 
mobility through mechanization and provision of aerial mobility 
assets such as helicopters. 

 
Impact on the Pakistan Navy 
 

The Pakistan Navy, is perhaps the least effected of the three 
services after the weaponization of nuclear capability has taken place in 
South Asia. This assertion is borne out by the following facts:- 
 

The Indian strategic nuclear capability cannot be or would not be 
targetting the Pakistan Navy combat potential except for some of 
its shore establishments and that too in the case of an all-out 
nuclear exchange. 
 
The Pakistan Navy’s role as far as Pakistan’s strategic nuclear 
deterrence is concerned is also negligible till such time that a 
viable submarine launched nuclear ballistic missile capability is 
achieved. Considering the high cost and the time required for 
this to materialize, the Pakistan Navy is not expected to be 
playing any meaningful role in the near future in projecting 
Pakistan’s nuclear deterrence. 

 
In view of the above considerations, the Pakistan Navy’s role 

and threat would both remain limited to conventional wherewithal and 
roles with its system not having to undergo any significant change in the 
near future.  
 

In terms of the future, however, the requirement of having a 
submarine-based nuclear capability must be pursued in earnest since 
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‘such weapons give flexibility in the ability to respond to a first strike’.60 
This should, however, only be done when the other similar requirements 
have been met and the funds are available for undertaking this venture. 
One option that could be pursued in this context is to develop missiles 
which could be launched from the submarines that currently are carrying 
the Harpoon missiles with the same tubes being used for the nuclear 
missiles. Since the size constraints of both the missile and the warhead 
would need a lot of technological development, it stands to reason that a 
lot of time and effort would be required in developing such a weapon 
from the scratch. Moreover, this weapon must have a lethal range 
significantly more than the Harpoon in order to be able to pose a viable 
threat to India. After such a weapon system has been developed, the 
Pakistan Navy would need to keep at least two nuclear missile equipped 
submarines on patrol round the clock. This could be expected to increase 
the requirement for the number of such vessels in the Pakistan Navy’s 
inventory. This last requirement is also going to be prohibitively 
expensive in monetary terms and as such, cannot be expected to be 
fulfilled in the immediate future. 
 
Impact on the Air Force 
 

The PAF, of all the three services would be the one which would 
be most affected by the development and induction of a strategic nuclear 
capability by India. ‘While each of the three Services would have a vital 
role to play, PAF will stand out as the main deliverer of goods by aircraft 
and missiles’.61 The situation will only change once the enemy has also 
embarked successfully on the development and subsequent induction of a 
tactical nuclear capability since such a development would bring the 
other armed services also into sharper focus.  
 

An equally vital aspect not to be lost sight of is the dire straits 
that the PAF finds itself in today vis-à-vis the much more powerful and 
high-tech Indian Air Force. The vital role that the PAF will have to play 
in any future conflict is recognized by one and all and urgent measures 
are needed to beef up this vital component of the nation’s military 
potential. 
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The PAF’s role in a future conflict has to be viewed in the 
context of the realities of its nature. Considering that the future conflict 
would commence with conventional resources and would be destruction 
and not space oriented, the PAF’s envisaged role could be:- 
 

The PAF would be required to act as the spearhead of Pakistan’s 
military operations. 

 
It would provide Pakistan with the capability of inflicting 
maximum damage on the enemy even during a conflict of 
relatively short duration. 

 
Possession of the nuclear aerial bombing capability would enable 
the PAF to exhibit an unrivalled multiplicity in terms of delivery 
of strategic weapons. This is an inherent manifestation of air 
power’s primary characteristic of flexibility which permits it to 
engage a wide variety of targets and even change targets at a 
short notice. 
 
The above aspects all serve to indicate the significant 

enhancement in the PAF’s role which any future India-Pakistan conflict 
is expected to see. The PAF’s greater involvement during the period 
when both Pakistan and India, especially the latter, are restricted only to 
strategic nuclear weapons, is borne out by the following:- 
 

The PAF, by virtue of being solely responsible for the air 
defence of the country’s airspace, would be required to maintain 
a round the clock vigil for the signs of an impending enemy 
nuclear first strike. This would entail the following:- 
 
The establishment of an effective ground based early warning 
system that could provide early warning of the approach of 
enemy missiles and aircraft. Since the PAF also has a viable air 
defence early warning system in place, it would, apart from 
upgrading it, also need to modify its sensors or induct new ones 
that are capable of not only detecting but also tracking enemy 
ballistic missiles in flight. 

 
Being responsible for air defence of the homeland, the PAF 
would also be required to set-up a co-ordinated ground-based 
anti-missile defence against incoming enemy ballistic missiles. 
This would require such weapon systems either being procured 
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from abroad or developed indigenously without any further loss 
of time. 
 

Like the other services, the PAF would also be required 
to allocate the necessary manpower needed for the 
establishment of the Strategic Nuclear Command and its 
subordinate units. 

 
At least for the foreseeable future, or till such time that 
Pakistan is able to field a credible sea-based nuclear 
capability, its nuclear deterrence would be two-
dimensional i.e. it would be based on land-based 
strategic nuclear missiles and air delivered nuclear 
bombs. Understandably, the PAF would be responsible 
for handling the air-delivered nuclear weapons. This 
additional responsibility would also bring along the 
following requirements, which would have to be 
addressed:- 

 
The PAF would have to dedicate a specific 
number of long range aircraft (F-16s) and 
undertake to modify these for the carriage and 
employment of nuclear bombs. 

 
During any future war against India, the PAF 
would have to ensure that this strategic strike 
capability remains viable and on-call till the last 
day of the conflict. During war, as directed by 
the government or the higher military 
authorities, this force may have to be made 
available at a short notice. 

 
Even during peacetime, the aircrew and the 
aircraft may have to be maintained on standby 
status at a high state of readiness as dictated by 
the situation or specified by the government. 

 
Considering the vital nature of the mission that 
these aircraft would be undertaking, it is 
imperative that a set of aircrew be designated 
and trained to the highest possible standards in 
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so far as the peculiarities of nuclear weapons 
delivery are concerned. 

 
The strategic strike force must contain a sizeable 
integrated fighter escort element also comprising 
of F-16 aircraft. 

 
After identification by the government of the 
expected targets that this strategic strike force 
could be required to engage, all the requisite 
target details and delivery profile geometries 
would be worked out and rehearsed during 
peacetime. 

 
Catering for the chances of an enemy nuclear 
strike against PAF command and control 
infrastructure, the PAF would have to ensure 
that all vital nerve centres and critical areas are 
made nuclear proof. 

 
Economic Impact of Proposed Military System 
 

The aspect of economics will play a crucial part in the 
determination of the priority that is accorded to the various components 
of the proposed military system. ‘In order to manage our nuclear forces 
without they becoming a burden on our limited resources, we need to 
ensure that they are kept to an absolute minimum commensurate with the 
need of maintaining a credible deterrence against our potential enemy’.62 
The proposed military system does not promise any significant savings 
except for the aspect of reduction of non-essential military manpower 
and savings that may be accrued due to the involvement of civilian 
contracted manpower wherever possible. 
 

Though these savings would be substantial, they would be a 
mere pittance when considered in the backdrop of the total projected 
expenditure. It is obvious, therefore, that the national exchequer would 
have to dole out even more funds for the defence budget – something 
that appears virtually impossible for Pakistan’s debt-ridden economy. 
 

                                                        
62 Matinuddin, Kamal, "Managing Nuclear Forces", The News, 26 May 99. 
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In order to resolve this problem in the long-term, thought has to 
be given to the possibility of reducing the strength of the active armed 
forces with greater reliance on ready reserve forces as is being done in 
several developed countries of the world such as Israel and Singapore. 
Such a major change, however, will take a substantial time period to 
implement and must be considered in all its manifestations before any 
final decision is taken. One of the options that could be considered in this 
regard could be the institution of a compulsory scheme of national 
military service. 
 

The creation of a readily available reserve component of the 
armed forces would also usher in the need for an effective mobilization 
system which should be able to operate on the national level and take the 
minimum possible time to execute. 
 

The other aspect which could be considered is to stagger the 
development of the new military system over a period of a few years so 
as to distribute the resources required over a longer time span and make 
the entire scheme somewhat affordable even for our beleaguered 
economy. Such a phased military development programme would have a 
lesser and more spaced-out impact on the national exchequer. 
 

In the final analysis, however, the solution lies in bringing about 
a radical turnaround in Pakistan’s economy so that the increased burden 
of the defence expenditure becomes affordable for the country. While not 
losing sight of the military and security imperatives, Pakistan must 
devote its fullest attention on improvement of the economy. Obviously, 
this would require an appreciable period of domestic and political 
stability. 
 
 

RECOMMENDATIONS 
  
Long Term Measures. 
 

Lay the fullest possible emphasis on the improvement of the 
national economy. 
 

Reduce the active component of the armed forces and replace the 
same with a ready reserve. A detailed study would need to be undertaken 
to chalk-out the strategy and mechanics of this measure. The ready 
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reserve could either take the shape of a territorial component or, more 
preferably, the form of a comprehensive national service scheme. 
 

Institute a rapid mobilization mechanism on a country-wide basis 
which would facilitate the rapid marshalling of the rapid reserve. 
 

Develop a submarine launched ballistic nuclear weapon to 
complete the triad of nuclear deterrence. This would give a signficant 
boost not only to Pakistan’s first strike capability but also the second or 
retaliatory strike capability.  

 
Short Term Measures. 
 

Formulate a Strategic Nuclear Doctrine - define in detail the 
composition of the short term and the long term nuclear deterrence force 
as well as unequivocally determine the nuclear threshold parameters. The 
latter would obviously be kept vague to increase the uncertainty of the 
enemy. 
 

Formalize the NSC, the NCA and the strategic nuclear 
organization. 
 
Allocate necessary resources and intensify efforts for the 
acquisition of a sizeable fleet of high-technology aircraft (at least 
2 Squadrons) equipped not only with beyond visual range (BVR) 
air-to-air missiles but also with anti-radiation missiles (ARMs).  
 
Undertake a restructuring of the armed forces with a view to 
making all non-essential manpower redundant taking in 
replacements from the civil sector wherever possible as contract 
employees. 
 
Centralize the control of air defence under the PAF. 

 
Reduce the strength of the army’s combat formations without 
effecting their combat power and potential. Provide these 
composite formations with the latest in equipment and greatly 
enhanced mobility. 

 
Induct the necessary ground based radars and anti-missile 
systems to put up a viable defence against the threat of Indian 
ballistic missiles. 
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Make arrangements for the provision of necessary NBC 
protective clothing and personal use items to the combat troops. 
 
Concentrate on enhancing the security and readiness of a two 
dimensional nuclear deterrence – land based ballistic missiles 
and air-delivered nuclear bombs. 

  
Establish a secure and adequately redundant communications 
infrastructure for Strategic Nuclear Command. 

 
Undertake an extensive military-wide training programme for 
educating the personnel about the nature of the nuclear threat. 

 
Establish the requisite medical support organization to cater for 
casualties after an enemy nuclear attack. 

 
CONCLUSION 

  
As mentioned in the discussion on the economic fall-out and 

implications of incorporating the proposed changes in the existing 
military system, economic imperatives would and should govern the pace 
and time span during which these can be fully implemented. Economics 
will serve to accord the priority with military considerations playing 
second fiddle to the economic dictates except where a certain step is 
absolutely necessary for preserving national security and cannot be done 
without.  While the above long list of changes that need to be brought 
about in the national military system may appear to be a wish-list and a 
bit too far-fetched, it has to be considered that these are nothing but the 
absolutely unavoidable measures which Pakistan cannot do without. It is 
vital therefore, that these be viewed in the correct perspective without 
any bias or prejudice towards any particular Service in general and the 
armed forces of the country in specific. Notwithstanding the fact that this 
restructuring of conventional force would be capital-intensive in the 
beginning, one must not lose sight of the savings that would accrue over 
the long term since these would assuage the financial pain. 
 

While in the new millennium, the rest of the world moves 
towards achieving economic emancipation for welfare of the populace, 
the South Asian region still continues to be haunted by the spectre of a 
nuclear and missile race due to India’s relentless quest for economic and 
military dominance. With the passage of time and due to changed 
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international environment, the means may have changed yet the desirable 
ends for India remain the same. Her hegemonic dream has put 
tremendous strain on the meagre resources of India’s smaller neighbours. 
‘While Pakistan strives for a peaceful resolution of all its disputes with 
India, it cannot afford to ignore the looming threat from conventional and 
non-conventional forces of India which have grown beyond her 
legitimate security requirements’.63 For Pakistan, as for any other country 
in the world, there is nothing more precious than its independence and 
sovereignty. This indicates the paramount importance of maintaining 
national security through the ready availability of a potent military 
system which can be brought to bear against any aggressor to thwart his 
nefarious designs. The threat faced from the Indian side was always a 
sizeable one and it has gotten accentuated even further after the Indian 
development of nuclear weapons. While Pakistan has been fortunate 
enough to respond with ample proof of its own nuclear capability, the 
respite that our nuclear potential has afforded us is not perennial in terms 
of time. The initial thinking that possession of nuclear capability obviates 
the maintenance of large standing conventional military forces is a 
fallacy which is more than amply borne out by events that have taken 
place in the nations which preceded Pakistan’s and India’s entry into the 
exclusive nuclear club. Paradoxically, while some analysts ascribe great 
war-avoidance qualities to nuclear weapons, others are ‘worried that too 
great a commitment to conventional defence would signal a reluctance to 
cross the nuclear threshold, thereby weakening deterrence’.64 Pakistan 
must take all necessary steps to restructure and re-equip its military 
system and bring it in accordance with the dictates of the radically 
altered strategic situation. This would entail according priority to 
economic development, so that the exorbitant expenditures likely to be 
incurred on upgrading the military system become affordable. It is 
equally vital that till the economy improves and the proposed military 
system is effectively put in place, Pakistan must not only maintain the 
current level of conventional military prowess but also develop a credible 
level of nuclear deterrence. ‘Pakistan must avoid getting into an arms 
race with India’.65  

                                                        
63 Lecture by Mr. Muhammad Saleem, DG(A), Inter-Services Intelligence, on 
‘External Threat to the Security of Pakistan’ at NDC on 03 Nov 99. 
64 Sabin, Philip A. G., Shadow or Substance? Perceptions and Symbolism in 
Nuclear Force Planning, Adelphi Papers, No. 222, International Institute for 
Strategic Studies, London, 1987. 
65 Matinuddin, Kamal, "Managing Nuclear Forces", The News, 26 May 99. 
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AEROSPACE POWER: 
AN INSTRUMENT OF DETERRENCE 

 
The advent of nuclear weapons towards the end of the Second 

World War revolutioned the concept of military conflicts. Never before 
had the spectre of wars been as horrific as nuclear weapons made it. The 
initial euphoria over the development of the ‘ultimate weapon to end all 
wars,’ however, was very short lived. No sooner had nations other than 
the USA developed nuclear capability that the world was now presented 
with the possibility of mass destruction on an unprecedented scale. The 
concept of nuclear deterrence as epitomized by the idea of Mutually 
Assured Destruction (MAD) was an obvious outflow of this and 
significantly influenced the events of the long Cold War between the 
USA and the USSR. 
 

The concept of deterrence is nothing new in military affairs. It 
has existed in one form or another since times immemorial. Superior 
conventional military might and war-fighting potential has on several 
occasions been projected in order to dissuade likely adversaries from 
embarking on any unwanted military adventure. This time-tested 
principle, however, has been brought into greater prominence with the 
induction of nuclear weapons in the arsenals of hostile countries. 
 

The concept of deterrence as it exists today is closely linked to 
the idea of ‘thresholds’. The military threshold of a nation indicates how 
far is that particular nation willing to be pushed before it hits back at the 
aggressor. Understandably, there are various categories of thresholds for 
the different levels of military conflicts and this necessitates that we first 
have a brief overview of the different stages of military conflicts before 
determining the nature and type of military thresholds that are associated 
with each of these.  
 

Recent military conflicts and modern military thinking indicate 
that in most of the cases of military conflicts, full-fledged conventional 
wars are likely to be preceded by Low Intensity Conflicts or LICs. These 
conflicts, if not brought to an amicable resolution within a short time 
could then burgeon into full-scale conventional wars before reaching the 
ultimate stage of an all-out nuclear war, a possibility too scary even to 
imagine. This conflict ‘cycle’ or conflict ‘chain’, so to say, is depicted 
graphically in the diagram below:- 
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Figure : The conflict chain or cycle 
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At both ends of this ‘conflict chain’, one could optimistically 
put in a block depicting peace and that would complete the cycle. Since a 
threshold indicates the transition from one level of conflict to the next, it 
stands to reason that there would be a particular military threshold that 
would exist at each progressive stage of escalation of the conflict. Let us 
see now the various levels of thresholds. 
 
Progression from Peace to a Low Intensity Conflict. 
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This is the lowest level of military threshold which gains its 
strength from the total national power potential of a nation (military as 
well as non-military). The purpose of this threshold is to avert military 
conflict, in the first place. This can be achieved if the projected power of 
a nation is of a degree where all potential aggressors are made to realize 
the futility of venturing into any sort of a military conflict, whatever be 
its level. A low intensity conflict could be limited, either in terms of the 
weapons that are brought into action, or it could even be geographically 
limited to one particular region or area. 

 
 



Aerospace Power : The Emerging Strategic Dimension 

177
 

Transition from Low Intensity Conflict into Conventional War.  
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This is the second level of military threshold which primarily 
gains its strength from the conventional military might and potential of a 
nation. Even at this stage, the nuclear capability or potential does not 
fully come into play. The availability of a stronger conventional military 
potential can serve to dissuade the adversary from escalating a low 
intensity conflict into a full-fledged conventional war. 
 
Progression from a Conventional War into Nuclear War .  
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This is the third transitionary level of military threshold which 
primarily gains its strength from the nuclear military might and potential 
of a nation. At this stage of conflict-development, the nuclear capability 
or potential comes into play in the form of either the ‘first strike’ 
capability or ‘second strike’ capability or even both. While the 
availability of first strike capability can embolden a nation to venture 
into the domain of nuclear war, the presence of a credible second-strike 
capability with the adversary could very well have the opposite effect in 
dissuading him from escalating the conflict into an all-out nuclear war. A 
very important consideration for ‘first strike’ is that in order to be 
decisive, it has to ensure the absolutely complete destruction of the 
adversary’s nuclear potential so as to completely denude him of any 
nuclear retaliatory potential. If a nuclear first strike leaves behind even a 
single nuclear warhead with the associated launch potential with the 
target country, a nuclear retaliation would be a certainty. In today’s 
environment, where the nuclear potential is maintained in a scattered 
form all over the geographical expanse of a country, the conduct of a first 
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strike with a high degree of assurance of destruction, would be a very 
difficult proposition, bordering almost on the impossible. If the adversary 
nuclear state has a triad-based nuclear capability including nuclear 
missile equipped submarines, the conduct of a successful first strike may 
not even be a viable option to be considered. Another obvious aspect that 
would deter any sane nation and its leadership from embarking on a 
nuclear adventure would be the enormous danger of a holocaust and the 
devastatingly damaging consequences that would ensue from a nuclear 
exchange. 

 
Deterrence Potential of Nuclear Weapons 
 

As is apparent from the above discussion, nuclear weapons come 
into play indirectly during the transition from peace to a low intensity 
conflict and directly during the progression from a full fledged 
conventional war into an all-out nuclear war. In the first case, nuclear 
weapons indirectly come into play since these are an important 
component of any nations’ power potential, while in the second, 
superiority in nuclear weaponry comes into play in dissuading any 
further escalation.  
 

In the initial years after the advent of nuclear weapons, it was 
assumed, albeit incorrectly, that possession or otherwise of nuclear 
capability is a ‘black and white’ issue – you either have these weapons or 
you do not. Subsequently, however, these ideas changed with the 
development of the notions of ‘first strike’ and ‘second strike’ capability. 
These notions brought with them the idea of various levels of nuclear 
capability that is becoming more applicable as more and more nations 
are becoming nuclear-capable. For the majority of non-nuclear nations, 
however, the earlier notion of ‘haves’ and ‘have-nots’ still continues to 
apply. 
 

Other than their deterrence value in preventing conflicts from 
taking place or from these conflicts escalating, nuclear weapons are also 
likely to figure if the conflict or war is not going well for a nuclear 
country. The chances of a nuclear power facing imminent defeat in a 
full-fledged conventional war employing nuclear weapons to avert an 
abject defeat, are very high. The threat of such an employment could 
prevent the war from continuing further and as such, could bring 
hostilities to an end. 
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Essential Elements of Deterrence 
 
The deterrence value of military power is always measured in 

relative terms between the two or more involved countries. In order for 
one to accrue maximum deterrence benefit from the available military 
wherewithal, the following essential elements must not be lost sight of:- 
 

Deterrence Potential must be Credible. The deterrence value 
of the military potential of a country depends greatly on the level 
of credibility that is ascribed to it by the adversary. This implies 
that in order for any military capability to provide deterrence 
value, the same must be physically available on the ground and 
ready to use. Other factors that lend credibility to the military 
prowess include the perceived will of that nation’s leadership to 
employ it as evidenced during previous conflicts that the country 
has been involved in. It is important to understand that the 
thresholds determined have to be applicable for each stage of the 
military conflict. 
 
Determination of Realistic National Military Thresholds. 
Countries must ascertain their military thresholds in a realistic 
manner. In order for these thresholds to be realistic and 
acceptable to the adversary, these must be formulated and 
arrived at after a thorough evaluation of own as well as 
adversary power potentials. In order to cater for the complete 
spectrum of a military conflict, separate thresholds must be 
determined and specified for each progressive level of conflict 
development, as per the following list:- 

 
Threshold to transition from a state of peace to an LIC. 
 
Threshold that would warrant an escalation of the 
conflict from an LIC to a Limited War. 
 
Threshold which would force a country to overstep the 
conventional bounds and step into the domain of nuclear 
weapons. 

 
Exhibit the Will to Escalate. National power, as epitomized by 
the military potential of a nation, has to be backed up by the will 
to employ it whenever the situation so warrants. The formulation 
of national military thresholds for the various levels of conflict is 
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also an outflow of this requirement. Possession of a military 
capability without the will to employ it is the same as not 
possessing that capability at all in the first place. 
 
Deterrence Must be Visible. In order to be credible and 
effective, the deterrence potential of a country must be visible to 
the likely adversaries. Notwithstanding the imperative of 
maintaining secrecy, the correct amount of information could 
even be suitably leaked out so that it becomes known. Possessing 
a capability which the enemy is unaware of denudes that 
capability of any deterrence value. 
 
Deterrence must Imply threat of Destruction. Deterrence 
grows out of the barrel of a gun. This implies that in order for 
deterrence to be effective, it must be backed with military might 
of a level that, if unleashed, could wreak immeasurable damage 
on the adversary.  
 
Deterrence Must Embody Quick Reaction Response 
Capability. In order for it to be meaningful, deterrence must 
have the built-in capability to respond instantaneously whenever 
warranted. Since the object of deterrence is to dissuade the 
enemy from pursuing a particular course of action that is 
considered undesirable, any delay in responding would reduce 
the deterrence potential and give more time to the adversary to 
alter his planned strategy. 

 
Role of Air Power in Deterrence 
 

Air power, strengthened by its attributes of ‘Speed’, ‘Reach’ and 
‘Lethality’ emerges as the most suitable military medium for deterrence. 
Even a cursory glance at the essential elements of deterrence that have 
been discussed above indicates the aptness with which air power can 
fulfil these requirements. Air power packs the requisite destructive 
punch, it has the speed and the reach to be exceptionally responsive, the 
threat it poses is both credible and visible. It was because of its suitability 
for deterrence that air power emerged as the first military instrument of 
deterrence in the immediate aftermath of the Second World War. 
Consequent to the development of the nuclear weapons and the aircraft 
being the only nuclear delivery capable platform available, this 
combination remained the backbone of the deterrence strategy all 
through the Cold War.  
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At the height of preparation, the USAF even used to keep 

nuclear weapons carrying B-52 strategic bombers aloft at all times. 
Maintaining these massive aircraft loaded with nuclear weapons in the 
air at all times was designed to ensure that a Soviet ‘first strike’ would 
not be able to target and destroy these assets while also permitting a very 
rapid ‘second strike’ since these airborne bombers could be vectored 
onto their designated targets on the first signs of any offensive nuclear 
activity by the Soviets.  
 

The subsequent development of the land-based Inter-continental 
Ballistic Missiles (ICBMs) and Submarine Launched Ballistic Missiles 
(SLBMs) did shift a part of the deterrence value to these weapon systems 
but the aircraft still remains the preferred instrument of deterrence. 
 

Notwithstanding its established role in nuclear deterrence, air 
power, due to the increasing precision and destructive potential of air-
launched weapons, also remains an accepted means of conventional 
military deterrence. In this function, role air power would be the 
preferred instrument of deterrence during the initial outbreak of 
hostilities and also during the transition from the stage of a Low Intensity 
Conflict (LIC) to a Limited conventional war. 
 
Conclusion 
 

From the foregoing discussion, it emerges that there is a close 
linkage between military capability as it physically exists and military 
capability as it is perceived by the likely adversary when it comes to the 
aspect of deterrence. This implies that along with the possession of a 
particular weapon system, the creation of a perception in the mind of the 
adversary regarding its destruction potential and the will to employ it are 
essential from the perspective of gaining a deterrent value from the 
possessed capability. 
 

In order for deterrence to be really effective in the true sense of 
the word, it has to be credible, it must pose a serious threat to the enemy, 
it must be demonstrated so as to be visible and it must be able to be 
employed in the shortest possible time. Moreover, just as there are 
various stages of a military conflict, there exist corresponding levels of 
deterrence where the means of deterrence would differ. 
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It can also be safely concluded that air power is the most suitable 
of the military instruments for achieving nuclear as well as conventional 
deterrence. From this perspective, it can also be definitized that 
‘deterrence’ is yet another new role and military function that falls within 
the purview of the Air Force and further enhances its position in military 
affairs. This is evident when one tallies the attributes of air power with 
the requirements of deterrence and sees how suitably these two aspects 
match and complement each other. 
 

 
What General Weygand called the Battle of France, is over. I expect the 
Battle of Britain is about to begin…. Let us therefore brace ourselves to 
our duties, and so bear ourselves that, if the British Empire and its 
Commonwealth last for a thousand years, men will still say, "This was 
their finest hour." 

— Sir Winston Churchill, 18 June 1940. 
 
Never in the field of human conflict was so much owed by so many to so 
few. 

— Winston Churchill, House of Commons 20 Aug. 1940. 
 

We carried out many trials to try to find the answer to the fast, low-level 
intruder, but there is no adequate defense. 

— Air Vice-Marshal  'Johnnie' Johnson, RAF. 
 

Bombing is often called 'strategic' when we hit the enemy, and 'tactical' 
when he hits us, and is often difficult to know where one finishes and the 
other begins. 

— Air Vice-Marshal J. E. 'Johnnie' Johnson, RAF. 
 

When one has shot down one's first, second or third opponent, then one 
begins to find out how the trick is done. 

Baron Manfred von Richtofen 
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PRINCIPLES OF WAR AND THE 
ESSENTIAL ELEMENTS OF MODERN 

WARFARE 
 
 
Established ‘Principles of War’ 
 

The time-tested and established ‘Principles of War’ have 
withstood the changes that have occurred in the domain of military 
conflict up until now but recent events indicate that there is perhaps a 
requirement to revisit these principles and consider these afresh. Before 
the reader gets an impression that the purpose of this paper is to reinvent 
the wheel, it needs to be clarified that the aim is not to re-establish the 
validity of the existing ‘Principles of War’ but rather, it is to suggest 
some fresh and additional ‘Essential Elements of Modern Warfare’ 
which merit an inclusion in the list along with the already established 
ones. 
 

Before going any further, let us refresh our memory regarding 
the existing ‘Principles of War’ as these have been established and 
accepted over time. 
 

Selection and Maintenance of Aim 
Surprise      
Concentration of Force   
Offensive Action   
Co-operation    
Economy of Effort   
Administration 
Maintenance of Morale 
Mobility     
Flexibility     

 
Factors Warranting a Review of the ‘Principles of War’ 
 
Radically Altered Nature of War. The end of the Second World War in 
1945 corresponded with the commencement of the demise of the colonial 
era. This dismantling of the erstwhile colonial empires when combined 
with the almost simultaneous and widespread nationalistic movement 
that swept across the globe led to the emergence of a large number of 
new ‘nation-states’ on the surface of the earth. Most observers of 



Aerospace Power : The Emerging Strategic Dimension 

186
 

international affairs did not expect the majority of these ‘nation-states’ to 
exist for too long and forecasted that not being able to survive as 
independent entities, these would soon either wither away or merge into 
the slightly larger neighbouring ‘nation-state’ entities. Time was, 
however, to prove that these observers underestimated the immense 
strength of the sentiment of ‘nationhood’ and most of these ‘nation-
states’ have been able to subsist and survive. 
 

The immediate and noticeable impact of the radical changes on 
the political map of the world led to a growing concern over the 
preservation of territorial frontiers; amongst the smaller states because 
they virtually had no territory to cede and amongst the bigger ones 
because the disintegration of several big colonial states such as India was 
taken by them to be a threat to their own nationhood. This aversion to 
any changes in the geographic outlines of the global political map 
gradually entrenched itself so much in inter-state affairs that shifting or 
redrawing of geographical boundaries soon became to be considered as 
unacceptable. 
 

The unacceptability of any changes in the territorial frontiers of 
nation-states also manifested itself in all dispute resolution arrangements. 
These were invariably based on all occupied territory being first returned 
to the original state before any workable peace accord could be inked and 
implemented. Over a period of time the sanctity of the geographical 
borders gained so much importance and relevance that the earlier concept 
of wars being waged to acquire adversary territory was itself put into 
question. If wars, that were up until now waged primarily for territorial 
annexation could not end up with the achievement of this objective, the 
very aim of waging the war in the first place was put into question. 
 

This drastic reduction in the importance of annexing territory 
had an almost revolutionary impact on not only the structure of military 
forces but also on how wars were to be fought. Gone were the erstwhile 
concepts of massive land armies invading and occupying large pieces of 
land and the belief that continental strategy was the dominant strategy or 
element in warfare. This in return led to a gradual realization that the 
land forces were losing or had lost their offensive role in warfare while 
still retaining their defensive role and capability. Since the offensive 
elements of a modern army constituted a sizeable portion of its overall 
strength, a reduction in the offensive role automatically led to a reduction 
in the total strength of the army. 
 



Aerospace Power : The Emerging Strategic Dimension 

187
 

Realizing the uselessness of territorial conquests, military 
thinkers started thinking on the future shape of warfare. Considering that 
the main objective of going to war still remained the subjugation of the 
adversary to own will and since occupation of territory was definitely 
‘out’, the next best option was to adopt military means other than those 
aimed at ‘space’ annexation while still being able to force the adversary 
to conform as desired. The obvious option available was ‘coercion’. This 
gave rise to the concept of ‘coercive diplomacy’ that entailed either the 
threat of using overwhelming military power or the employment of the 
available military might for purposes other than occupation of land or 
‘space’. Since the goal was to coerce the enemy into submission, the new 
mode of war had to be designed to break his will to resist without 
resorting to violation of his geographical frontiers. The best option 
available was to achieve this through either the massive threatening 
projection of military force or through causing maximum destruction on 
the enemy and weakening the will of his populace to resist. The advent 
and rapid emergence of air power provided just the right military 
instrument for achieving the latter without any physical violation of the 
geographical boundaries. 
  
Development of Nuclear Weapons. 
 

Nuclear Weapons, due to their massive destruction capabilities, 
epitomized the established principles of war of ‘Concentration of Force’ 
and ‘Economy of Effort’. Although nuclear weapons were initially touted 
and proclaimed as the ‘weapons to end all wars’, it was soon realized that 
these were weapons of last resort rather than being weapons of choice. 
The spectre of mutually assured destruction was to make even the 
thought of a nuclear exchange too horrifying to contemplate. This 
ushered in the era of nuclear deterrence that was to shape the dynamics 
of global politics for the next four decades.  
 

Aircraft were the first instrument of choice when it came to 
delivery of nuclear weapons and though partially replaced by 
intercontinental ballistic missiles, the employment of aircraft in this role 
remains a valid and accepted aspect of the employment of nuclear 
military potential, even today. Nuclear weapons provided a quantum leap 
to the destructive potential of air power and established its place as a 
military instrument of strategic import. 
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Emergence of Air Power as the Dominant Element in Warfare. 
 

In the times when these Principles of War were defined, war was 
purely a two-dimensional activity – war on land or at sea, with the media 
of air not yet having come into play. This probably is the most significant 
reason why these Principles of War now appear to have certain 
inadequacies and need to be reviewed for their relevance. Since the shape 
of warfare up until then had been shaped primarily by land and maritime 
warfare, most of the principles of war were relevant to these two media 
of warfare. This was the time when ‘Continental Strategy’ had long been 
established as the dominant strategy in war and was accepted as such. As 
air power gained more and more importance, land and maritime warfare 
were automatically relegated to a supportive rather than a dominant 
status. This readjustment in the priority of the instruments of warfare 
was, however, not accompanied by any modification in the prevalent 
principles of war which should have necessarily ensued. The advent of 
aircraft in the military environment has had such a tremendous impact on 
the conduct of military operations and war that air power today has 
emerged as the single most dominant and influential element on the 
battlefield. This increasing relevance of air power requires that its 
tremendous impact on the various facets of warfare must also get 
translated into the domain of the accepted ‘Principles of War’.   
 
Technology Driven Revolution in Military Affairs. 
 

Military affairs in the 20th Century evidenced the tremendous 
impact of technological development on these at a mind boggling pace. 
Although the initial impact of technology was primarily felt in the realm 
of military capabilities, it soon became to be realized that technological 
development was also having a significant impact at the conceptual level 
of military operations. This happened because the capabilities of military 
elements had been enhanced to such a level that a complete overhaul of 
their concepts of employment was warranted. As was the case with air 
power, however, the impact that technological development had on 
warfare was not visible in the accepted ‘Principles of War’. Consequent 
to the realization that technology was having a profound impact on the 
very way that wars are conducted, the following two attributes of 
military forces became vitally important and relevant:- 
 

The capacity and capability of a military force to assimilate 
developments in military technology in the fastest and most 
effective manner is one of the most significant attributes. This 
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necessitates not only the possession of the requisite manpower 
technological prowess but also predicates that the military 
organization must have the structural and organizational capacity 
to absorb the new technology in the shortest possible time.  
 
The ability of a military force to modify its operational concepts 
and adapt these in accordance with the conceptual implications 
of technological developments is also of vital significance. This 
entails that after having absorbed or inducted the new 
technology, the military organization must be able to suitably 
employ it for greatest effect. The effective utilization of new 
technology would require that the military organization should 
embody the following qualities:- 

 
Doctrinal Flexibility and Adaptability.  Timely and 
effective adaptation of new technology predicates the 
availability of a certain element of leeway or freedom 
being incorporated in the operational doctrine and plans 
of the military service. Of particular importance here 
would be the futuristic force structure plans and the 
development plans chalked out by the Service. 

  
Conceptual Elasticity. At the operational and tactical 
levels, technology could require modifications being 
made in the concept of operations. This would require an 
element of elasticity being built-in into the concept. 
 

Air Power and its Affinity for Technology. 
 

Having been born of a new technology and unencumbered by 
ancient historical precedents, air power, of the three media of war, is the 
one that is most attuned to technology and in step with it. The adaptive 
nature and inherent flexibility of air power provides it with an inordinate 
capacity to absorb and employ technological developments much more 
easily than is possible for the land and naval forces.  
 

The Army and the Navy, being old military Services, have a lot 
of history to draw upon. Some of the lessons of the past have been 
embodied into the very fabric of these two Services and have attained the 
status of traditions that are difficult to violate or even change. The 
presence of these traditions in both, the Army and the Navy, has led to 
the creation of a state of intellectual inertia in them which does not 
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facilitate the quick, timely and effective assimilation of new technology 
in these two Services. The Air Force, on the other hand, being relatively 
freer of the events of the past due to its short existence, exhibits a high 
degree of freedom and acceptance of change that puts it in a position of 
advantage when it comes to assimilation of technological change.  
 
Differences between the Established Principles of War and the 
Essential Elements of Modern Warfare. 
 

The accepted Principles War have the following limitations: 
 

Though evolved over history as a consequence of experiences on 
the battlefield, the majority of these relate to the conduct of 
large-scale operations by land forces. Also these pertain almost 
exclusively to the realm of actual conduct of operations and as 
such have an intrinsic tactical connotation. The suggested 
elements of warfare that are being suggested, however, 
encapsulate both the strategic and the tactical realms. 
 
Since the Principles of War pertain to the actual operations being 
conducted during war, the preparatory elements of warfare such 
as inter-Service co-ordination, joint training and intelligence 
gathering, analysis and disemmination etc do not figure out 
prominently in these. 
 
The proposed elements of war through generally relevant during 
the period leading upto the actual commencement of hostilities, 
also play a role during operations. As such, some of these 
elements of modern warfare do tend to fall within the purview of 
Principles of War or even overlap with these. 
 
The purpose of stipulating these elements of warfare, in addition 
to the existing Principles of War, is to highlight how adherence 
or conformance to these elements would directly contribute to 
the achievement of the Principles of War during actual 
operations. 

 
Suggested Essential Elements of Warfare 
 

As was mentioned in the preamble to this essay, the basic 
objective of writing it was to highlight those elements that being recent 
additions to the arena of military operations need to be considered for 
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inclusion in the existing list of the ‘Principles of War’. It would 
definitely strike the reader that some, if not all of these proposed 
Essential Elements are not new. This perception is correct. While some 
of these elements are not new, it is just that these aspects have gained 
such an increased degree of relevance in recent times that definitely need 
to be re-emphasized. It must, however, be kept in mind that these new 
inclusions to the already established and accepted list are not meant to 
supersede the present contents but rather to complement the accepted 
‘Principles of War’.  

 
Technological Superiority. Although this aspect has always 
been of importance in the military equation, it now has a decisive 
impact that it did not have earlier. Earlier, the impact of 
technology was generally spread over an appreciable period of 
time and this permitted the military system ample time to absorb 
and integrate it. Now, however, the pace of technological 
development is so stupendous that it does not afford the luxury 
of change over time but rather demands instantaneous 
compliance. This is why technological superiority or 
technological ascendancy is now much more important and such 
a case can be made for its inclusion in the accepted ‘Principles of 
War’.  
 
Information Dominance. Like technological ascendancy, the 
availability of intelligence information about the adversary has 
always been considered an important aspect of military 
operations. Now, however, it has gained such phenomenal 
significance and overpowering presence that it encompasses all 
facets of effective information management and denial of the 
same to the adversary. ‘Information dominance’ or ‘information 
superiority’ encompasses the entire spectrum of activities from 
collection of raw intelligence information through a multitude of 
sources to a detailed analysis and collation of all the collected 
information before the same is disseminated to all concerned. 
What is more important in all this is the fact that the entire cycle 
of activities has to be completed in the minimum possible time 
so as to make the information that is being provided, as real-time 
as possible. 
 
The advent of satellite based intelligence gathering systems now 
permits a virtual round-the-clock and all-weather monitoring 
capability of enemy activities which was not possible earlier. 
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Equally significant in the domain of intelligence gathering is the 
increasing role being played by modern surveillance and 
reconnaissance sensors that are mounted on Unmanned Aerial 
Vehicles (UAVs) and remotely piloted vehicles (RPVs). Of great 
importance is the capability of these satellite and atmospheric 
sensor systems to transmit the images being seen, back to the 
concerned ground station in real time and without any delay 
whatsoever. Numerous instances have been reported during the 
recent military conflicts where targets detected and acquired by 
such systems were identified and engaged with a startling degree 
of accuracy and effect with no loss of time at all. 
 
Along with the capability of collecting intelligence, analysing 
and disseminating it, is the imperative of denying the availability 
of similar information to the enemy. This requirement, in the 
long run, could necessitate the development and deployment of 
anti-satellite weapons while in the short term, the induction of 
anti-UAV and anti-RPV systems has emerged as an imperative.  
 
Gone are the days when surprise changes in the disposition and 
deployment of forces could be achieved under the cover of 
darkness or bad weather. The 24-hour and all-weather capability 
of modern sensor systems no more allows this freedom to either 
of the adversaries. This highlights why ‘Information Superiority’ 
or ‘Information Dominance’ needs to be included in the 
‘Principles of War’. 
 
Logistic Sustenance. The continental large land armies of the 
past, though requiring logistic sustenance, were able to reduce 
their logistic dependency by living off the land that they had 
occupied. Since the occupation of territory is no more considered 
a possibility, this option is no more available and as such, the 
entire logistic sustenance stores have now got to be provided 
either in the form of stockpiles located at vantage points or 
through the continuous supply of the required resources. A 
recent example of such massive stockpiling of supplies during 
the time preceding an imminent military conflict was seen in the 
Gulf War where almost six months were needed by the Coalition 
members to deploy the required forces along with the associated 
logistic support. It was significant that until this logistic stockpile 
had been created, no military operations were undertaken by the 
Coalition forces. 
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Deterrence Potential. The phenomenal level of destruction that 
modern wars can cause has made wars much more undesirable 
and unacceptable than ever before. This global aversion to 
military conflicts in all their forms and manifestations has 
brought the importance of avoiding or deterring a conflict, to the 
fore. Although military forces are still being maintained, 
equipped and trained to cater for the eventuality of a military 
conflict, howsoever undesirable it may be, one of the prime 
purposes of having strong and potent armed forces is to deter or 
avoid a military conflict. Possession of the required degree of 
deterrence potential requires the availability of the correct 
amount of military strength and also the capability to position it 
in time and space where it can create the maximum effect. 
 
Coercion. Considering that war in any form is undesirable, the 
only means of forcing the adversary to conform to own will 
without the actual use of the military instrument is to be able to 
coerce him into virtual submission. This would involve 
essentially the same aspects of military capability as those 
needed for creating deterrence but also must include the 
inculcation of a perception in the adversary’s mind about own 
will and determination to bring the instrument of military force 
into action. 
 

Integration of the Three Military Services (at the Structural, 
Conceptual, Functional and Operational Levels). 
 

The conduct of war in the three media has become so integrated 
and intermeshed with each other that joint operations have become a 
necessity of war. In fact a very  high level of integration between the 
three military Services at the conceptual, structural, functional as well as 
the operational level needs to be built-in into the military system of any 
country. 
 

As military Services have evolved over time, their development 
has not only been marked by enhanced military prowess but also by the 
increased degree of inter-Service dependence, specially when one 
considers how much the naval and the land forces have to rely on the Air 
Force in the modern military environment. 
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The extremely high level of integration coupled with nature of 
mutual dependence needed requires that the three military Services be 
developed and structured in a co-ordinated fashion which permits a high 
degree of interoperability and understanding of each others’ plans and 
methods of conducting operations. 
 

The aspect of ‘jointery’ in military operations is in fact so 
important now that it perhaps overshadows most of the other ‘Principles 
of War’. Perhaps it could even be suggested that like ‘Selection and 
Maintenance of Aim’ which enjoys an eminent position amongst the 
established ‘Principles of War’, the principle of ‘Tri-Service Integration’ 
must also be elevated to the status of a dominant and overarching 
principle of war. 
 

A corollary of the requirement for jointery is the conduct of joint 
training. The three Serives are now required to operate almost in unison 
and in such an integrated fashion that their training is also required to be 
conducted collectively and together. 

 
Conclusion 

 
While accepting the fact that the previously determined 

‘Principles of War’ still generally remain valid, there exists a definite 
requirement and need for the new and emerging elements of warfare also 
to be included. One option could be to include the new aspects in the 
existing list of the ‘Principles of War’ while another could be to list these 
separately as the ‘Essential Elements of Warfare’. In view of the 
foregoing, it is proposed that the modified list of ‘Principles of War’ 
should now comprise the following:- 

 
Principles of War 

 
Selection and Maintenance of Aim 
 
Surprise      
 
Concentration of Force   
 
Offensive Action   
 
Co-operation    
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Economy of Effort   
 
Administration 
 
Maintenance of Morale 
 
Mobility  
 
Flexibility 

 
Additional Essential Elements of Warfare 
 

Tri-Service Integration 
 
Technological Ascendancy 
 
Information Dominance 
 
Deterrence Potential 
 
Coercion Potential 
 
Logistic Sustenance 
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SELECTED QUOTATIONS ON AIR POWER 
AND AIR COMBAT 

 
The sky over London was glorious, ochre and madder, as though a dozen 
tropic suns were simultaneously setting round the horizon . . . 
Everywhere the shells sparkled like Christmas baubles. 

— Evelyn Waugh. 
 
From now on we shall bomb Germany on an ever-increasing scale, 
month by month, year by year, until the Nazi regime has either been 
exterminated by us or -- better still -- torn to pieces by the German 
people themselves. 

— Sir Winston Churchill, 14 July 1941. 
 
Strategic air assault is wasted if it is dissipated piecemeal in sporadic 
attacks between which the enemy has an opportunity to readjust defenses 
or recuperate. 

— General H. H. 'Hap' Arnold, USAAF. 
 
Air power alone does not guarantee America's security, but I believe it 
best exploits the nation's greatest asset -- our technical skill. 

— General Hoyt S. Vandenberg. 
 
If we had these rockets in 1939, we should never have had this war. 

— Adolf Hitler, regarding the V-1 rocket. 
 
I believe this plan [raiding RAF airfields] would have been very 
successful, but as a result of the Fuhrer's speech about retribution, in 
which he asked that London be attacked immediately, I had to follow the 
other course. I wanted to attack the airfields first, thus creating a 
prerequisite for attacking London . . . I spoke with the Fuhrer about my 
plans in order to try to have him agree I should attack the first ring of 
RAF airfields around London, but he insisted he wanted to have London 
itself attacked for political reasons, and also for retribution. 
 
. . . then there was war in heaven. But it was not angels. It was that small 
golden zeppelin, like a long oval world, high up. It seemed as if the 
cosmic order were gone, as if there had come a new order, a new heavens 
above us: and as if the world in anger were trying to revoke it . . . So it 
seems ours cosmos is burst, burst at last, the stars and moon blown away, 
the envelope of the sky burst out, and a new cosmos appeared, with a 



Aerospace Power : The Emerging Strategic Dimension 

197
 

long-ovate, gleaming central luminary, calm and drifting in a glow of 
light, like a new moon, with its light bursting in flashes on the earth, to 
burst away the earth also. So it is the end -- our world is gone, and we are 
like dust in the air. 

— Milton, 'Paradise Lost.' 
 
And even if a semblance of order could be maintained and some work 
done, would not the sight of a single enemy airplane be enough to induce 
a formidable panic? Normal life would be unable to continue under the 
constant threat of death and imminent destruction. 

— General Giulio Douhet, 'Il dominio dell'aria,' 1921. 
 
The most important thing is to have a flexible approach…… The truth is 
no one knows exactly what air fighting will be like in the future. We 
can't say anything will stay as it is, but we also can't be certain the future 
will conform to particular theories, which so often, between the wars, 
have proved wrong. 

— Brigadier General Robin Olds, USAF. 
 
To use a fighter as a fighter-bomber when the strength of the fighter arm 
is inadequate to achieve air superiority is putting the cart before the 
horse. 

— Lt General Adolf Galland, Luftwaffe 
 
Adolf Galland said that the day we took our fighters off the bombers and 
put them against the German fighters, that is, went from defensive to 
offensive, Germany lost the air war. I made that decision and it was my 
most important decision during World War II. As you can imagine, the 
bomber crews were upset. The fighter pilots were ecstatic. 

— General James H. Doolittle 
 
Why don't we just buy one airplane and let the pilots take turns flying it. 

— Calvin Coolidge, on a War Dept request to buy more aircraft. 
 
Engines of war have long since reached their limits, and I see no further 
hope of any improvement in the art. 

— Frontinus, 90 A.D. 
 
Straying off course is not recognized as a capital crime by civilized 
nations. 

— Jeane Kirkpatrick, referring to Soviet destruction of Korean Flight 
007 
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If we maintain our faith in God, love of freedom, and superior global air 
power, the future [of the US] looks good. 

— General Curtis Lemay 
What's the sense of sending $2 million missiles to hit a $10 tent that's 
empty? 

— President George W. Bush, 13 September 2001. 
 
If our airforces are never used, they have achieved their finest goal. 

— General Nathan F. Twining 
 
Fight to fly, fly to fight, fight to win. 

— U.S. Navy Fighter Weapons School. 
 
There was only one catch and that was Catch-22, which specified that a 
concern for one's safety in the face of dangers that were real and 
immediate was the process of a rational mind. Orr was crazy and could 
be grounded. All he had to do was ask, and as soon as he did, he would 
no longer be crazy and would have to fly more missions. Orr would be 
crazy to fly more missions and sane if he didn't, but if he was sane he had 
to fly them. If he flew them he was crazy and didn't have to; but if he 
didn't want to he was sane and had to. 

— Joseph Heller, 'Catch22.' 
We were stripped down, even the turrets were removed. You were light 
and real fast, though. Our 12th squadron motto was 'Alone Unarmed 
Unafraid.' As you can imagine, this actually translated into something 
more like, 'Alone Unarmed and Scared Shitless.' 

— Theodore R. 'Dick' Newell, Korean War pilot, on flying the recce 
version of the B-26. 

 
My habit of attacking Huns dangling from their parachutes led to many 
arguments in the mess. Some officers, of the Eton and Sandhurst type, 
thought it was 'unsportsmanlike' to do it. Never having been to a public 
school, I was unhampered by such considerations of form. I just pointed 
out that there was a bloody war on, and that I intended to avenge my 
pals. 

— Ira 'taffy' Jones, RFC, W.W. I. 
 
Watching the Dallas Cowboys perform, it is not difficult to believe that 
coach Tom Landry flew four-engines bombers during World War II. He 
was in B-17 Flying Fortresses out of England, they say. His cautious, 
conservative approach to every situation and the complexity of the plays 



Aerospace Power : The Emerging Strategic Dimension 

199
 

he sends in do seem to reflect the philosophy of a pilot trained to 
doggedly press on according to plans laid down before takeoff. I 
sometimes wonder how the Cowboys would have fared all this years had 
Tom flown fighters in combat situations which dictated continuously 
changing tactics. 

— Len Morgan, 'View from the Cockpit.' 
 
Everything I had ever learned about air fighting taught me that the man 
who is aggressive, who pushes a fight, is the pilot who is successful in 
combat and who has the best opportunity for surviving battle and coming 
home. 

— Major Robert S. Johnson, USAAF. 
 
I think that the most important features of a fighter pilot are 
aggressiveness and professionalism. They are both needed to achieve the 
fighter pilot's goal: the highest score within the shortest time, with the 
least risk to himself and his wingman. 

— Colonel Gidi Livni, Israeli Air Force. 
 
Eyesight and seeing the enemy first, or at least in time to take correct 
tactical manoeuvres was very important. However, most important is the 
guts to plough through an enemy or enemies, and fight it out. There are 
no foxholes to hide in…. there is no surrendering. I know of no Navy 
fighter pilot in the war who turned tail and ran. If one did, he would lose 
his wings and be booted out of the service for cowardice. 

— Richard H. May, USN 
There are only two types of aircraft -- fighters and targets. 

— Doyle 'Wahoo' Nicholson, USMC. 
 
Do unto the other feller the way he'd like to do unto you, an' do it fust 
[sic]. 

— E. N. Westcott, 'David Harum.' 
 
The essence of leadership . . . was, and is, that every leader from flight 
commander to group commander should know and fly his airplanes. 

— Air Vice-Marshal J. E. 'Johnnie' Johnson, RAF. 
 
A speck of dirt on your windscreen could turn into an enemy fighter in 
the time it took to look round and back again. A little smear on your 
goggles might hide the plane that was coming in to kill you. 

— Derek Robinson, 'Piece of Cake.' 
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The man who enters combat encased in solid armor plate, but lacking the 
essential of self-confidence, is far more exposed and naked to death than 
the individual who subjects himself to battle shorn of any protection but 
his own skill, his own belief in himself and in his wingman. 
Righteousness is necessary for one's peace of mind, perhaps, but it is a 
poor substitute for agility . . . and a resolution to meet the enemy under 
any conditions and against any odds. 

— Major Robert S. Johnson, USAAF. 
 
To be a good fighter pilot, there is one prime requisite -- think fast, and 
act faster. 

— Major John T. Godfrey, USAAF. 
 
Mark Twain said, "Courage is the mastery of fear, resistance to fear, not 
the absence of fear." At times the nearness of death brings an 
inexplicable exhilaration which starts the adrenaline flowing and results 
in instant action. The plane becomes an integral part of the pilot's body, it 
is strapped to his butt, and they become a single fighting machine. 

— R. M. Littlefield, 'Double Nickel -- Double Trouble.' 
 
Being a stealth pilot is one of the most labor intensive and time 
constrained types of flying that I know. We have very strict timing 
constraints: to be where you are supposed to be all the time, exactly on 
time, and that has to be monitored by the pilot. For example, during a 
bomb competition in training in the US, I dropped a weapon that landed 
0.02 seconds from the desired time, and finished third! 

— Lt. Col. Miles Pound, USAF 
 
The ordinary air fighter is an extraordinary man and the extraordinary air 
fighter stands as one in a million among his fellows. 

— Theodore Roosevelt 
 
... a fighter pilot must be free to propose improvements [in tactics] or he 
will get himself killed. 

— Commander Randy 'Duke' Cunningham, USN. 
 
When I took over my wing [in Vietnam], the big talk wasn't about the 
MIG's, but about the SAM's ... I'd seen enemy planes before, but those 
damn SAM's were something else. When I saw my first one, there were a 
few seconds of sheer panic, because that's a most impressive sight to see 
that thing coming at you. You feel like a fish about to be harpooned. 
There's something terribly personal about the SAM; it means to kill you 
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and I'll tell you right now, it rearranges your priorities ... We had been 
told to keep our eyes on them and not to take any evasive move too soon, 
because they were heat-seeking and they, too would correct, so I waited 
until it was almost on me and then I rolled to the right and it went on by. 
It was awe inspiring ... The truth is you never do get used to the SAM's; I 
had about two hundred fifty shot at me and the last one was as inspiring 
as the first. Sure I got cagey, and I was able to wait longer and longer, 
but I never got overconfident. I mean, if you're one or two seconds too 
slow, you've had the schnitzel. 

— General Robin Olds, USAF. 
 
Every day kill just one, rather than today five, tomorrow ten . . . that is 
enough for you. Then your nerves are calm and you can sleep good, you 
have your drink in the evening and the next morning you are fit again. 

— Colonel Erich 'Bubi' Hartmann, Luftwaffe. 
 
The most important thing for a fighter pilot is to get his first victory 
without too much shock. 

— Colonel Werner Moelders, Luftwaffe.  
 
It is true to say that the first kill can influence the whole future career of 
a fighter pilot. Many to whom the first victory over the opponent has 
been long denied either by unfortunate circumstances or by bad luck can 
suffer from frustration or develop complexes they may never rid 
themselves of again. 

— General Adolf Galland, Luftwaffe. 
 
I gained in experience with every plane shot down, and now was able to 
fire in a calm, deliberate manner. Each attack was made in a precise 
manner. Distance and deflection were carefully judged before firing. 
This is not something that comes by accident; only by experience can a 
pilot overcome feelings of panic. A thousand missions could be flown 
and be of no use if the pilot has not exchanged fire with the enemy. 

— Major John T. Godfrey, USAAF. 
 
As a fighter pilot I know from my own experiences how decisive surprise 
and luck can be for success, which in the long run comes only to the one 
who combines daring with cool thinking. 

— General Adolf Galland, Luftwaffe. 
 
The most important thing to a fighter pilot is speed; the faster an aircraft 
is moving when he spots an enemy aircraft, the sooner he will be able to 
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take the bounce and get to the Hun. If you have any advantage on him, 
keep it and use it. When attacking, plan to overshoot him if possible, 
hold fire until within range, then shoot and clobber him down to the last 
instant before breaking away. It's like sneaking up behind someone and 
hitting them with a baseball bat. 

— Duane W. Beeson, P-51 pilot, 4th Fighter Group. 
 
If he is superior then I would go home, for another day that is better. 

— Colonel Erich 'Bubi' Hartmann, GAF. 
 
If I should come out of this war alive, I will have more luck than brains. 

— Captain Richtofen, on being decorated with Iron Cross. 
 
I was struck by the joy of those pilots in committing cold-blooded 
murder . . . Frankly, this is not cojones. This is cowardice. 

— Madeleine Albright, on Cuban fighters shooting down unarmed 
American Cessnas. 

I scooted for our lines, sticky with fear. I vomited brandy-and-milk and 
bile all over my instrument panel. Yes, it was very romantic flying, 
people said later, like a knight errant in the clean blue sky of personal 
combat. 

— attributed to W. W. Windstaff, an American pilot flying with the RFC. 
 
There’s something wonderfully exciting about the quiet sing song of an 
aeroplane overhead with all the guns in creation lighting out at it, and 
searchlights feeling their way across the sky like antennae, and the earth 
shaking snort of the bombs and the whimper of shrapnel pieces when 
they come down to patter on the roof. 

— John D Passos, letter written while serving in Red Cross, 1918. 
 
It was no picnic despite what anyone might say later . . . . Most of us 
were pretty scared all the bloody time; you only felt happy when the 
battle was over and you were on your way home, then you were safe for 
a bit, anyway. 

— Colin Gray, 54 Squadron RAF, W.W.II. 
 
. . . It is as though horror has frozen the blood in my veins, paralyzed my 
arms, and torn all thought from my brain with the swipe of a paw. I sit 
there, flying on, and continue to stare, as though mesmerised, at the 
Cauldron on my left. 

— Ernst Udet, ‘My life as Aviator,’ 1935. 
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I suppose I'm as good as the next guy, but that's about all. Only reason 
I'm still flying while a lot of other great guys are gone is because I've had 
the breaks so far. I believe though, that the breaks are going to continue 
my way. The minute a flyer gets the notion that his number is up, he's 
finished. I start out, and know I'm coming back, and that's all there is to 
it. 
Fear? You bet your life. But it's always on the way up. Then you get to 
thinking about a lot of things, but that all leaves you as you reach 
combat. Then there's a sense of great excitement, a thrill you can't 
duplicate anywhere. Then there can be no fear, no thought of life or 
death, no dream of yesterday or tomorrow. What you have at that 
moment is -- well, it may sound strange, but it's actually fun. The other 
guy has his chance, too, and you've got to get him before he gets you. 
Yes, I think it is the most exciting fun in the world. 

— Lt. Col. Robert B. "Westy" Westbrook, USAAF, 'Los Angeles 
Examiner,' 20 June 44 

 
It got more exciting with each war. I mean the planes were going faster 
than hell when I was flying a Mustang, but by the time I got to Nam, it 
scared the piss out of a lot of guys just to fly the damn jets at full speed. 
Let alone do it in combat. 

— Brigadier General Robin Olds, USAF. 
 
He who has the height controls the battle. 
He who has the sun achieves surprise. 
He who gets in close shoots them down. 

— anon. 
 

Dicta Boelcke 
• Try to secure advantages before attacking. If possible, keep the 
sun behind you.  
• Always carry through an attack when you have started it.  
• Fire only at close range, and only when your opponent is 
properly in your sights.  
• Always keep your eye on your opponent, and never let yourself 
be deceived by ruses.  
• In any form of attack it is essential to assail your opponent from 
behind.  
• If your opponent dives on you, do not try to evade his onslaught, 
but fly to meet it.  
• When over the enemy's lines never forget your own line of 
retreat.  
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• For the Staffel: attack on principle in groups of four or six. When 
the fight breaks up into a series of single combats, take care that several 
do not go for one opponent.  

— Captain Oswald Boelcke, 1916. 
 

Ten of My Rules for Air Fighting 
 

• Wait until you see the whites of his eyes. Fire short bursts of 1 to 
2 seconds and only when your sights are definitely 'ON.'  
• Whilst shooting think of nothing else; brace the whole of the 
body; have both hands on the stick; concentrate on your ring sight.  
• Always keep a sharp lookout. "Keep your finger out"!  
• Height gives you the initiative.  
• Always turn and face the attack.  
• Make your decisions promptly. It is better to act quickly even 
though your tactics are not the best.  
• Never fly straight and level for more than 30 seconds in the 
combat area.  
• When diving to attack always leave a proportion of your 
formation above to act as top guard.  
• Initiative, Aggression, Air Discipline, and Team Work are words 
that Mean something in Air Fighting.  
• Go in quickly - Punch Hard - Get out!  

— Flt Lt Adolphus 'Sailor' Malan, RSAAF, Aug 41. 
 
Good flying never killed [an enemy] yet. 

— Major E 'Mick' Mannock, RAF, ranking ace of WWII. 
 
Once committed to an attack, fly in at full speed. After scoring crippling 
or disabling hits, I would clear myself and then repeat the process. I 
never pursued the enemy once they had eluded me. Better to break off 
and set up again for a new assault. I always began my attacks from full 
strength, if possible, my ideal flying height being 22,000 ft because at 
that altitude I could best utilize the performance of my aircraft. Combat 
flying is based on the slashing attack and rough manoeuvreing. In 
combat flying, fancy precision aerobatic work is really not of much use. 
Instead, it is the rough manoeuvre which succeeds. 
— Colonel Erich Hartmann, world’s leading ace, 352 victories in WWII. 

 
Up there the world is divided into bastards and suckers. Make your 
choice. 

— Derek Robinson, 'Piece of Cake.' 
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I belong to a group of men who fly alone. There is only one seat in the 
cockpit of a fighter airplane. There is no space alotted for another pilot to 
tune the radios in the weather or make the calls to air traffic control 
centers or to help with the emergency procedures or to call off the 
airspeed down final approach. There is no one else to break the solitude 
of a long cross-country flight. There is no one else to make decisions. I 
do everything myself, from engine start to engine shutdown. In a war, I 
will face alone the missiles and the flak and the small arms fire over the 
front lines. If I die, I will die alone. 

— Richard Bach, 'Stranger to the Ground,' 1963. 
 
I hate to shoot a Hun down without him seeing me, for although this 
method is in accordance with my doctrine, it is against what little 
sporting instincts I have left. 

— James McCudden, VC, RFC, 1917. 
 
Fighting in the air is not sport. It is scientific murder. 

— Captain Edward V. 'Eddie' Rickenbacker, USAS, 'Fighting the Flying 
Circus.' 

 
The first time I ever saw a jet, I shot it down. 

— Gen Chuck Yeager, USAF, describing first confrontation with Me-
262. 

 
Of all my accomplishments I may have achieved during the war, I am 
proudest of the fact that I never lost a wingman. 

— Colonel Erich 'Bubi' Hartmann, GAF. 
 
Nothing makes a man more aware of his capabilities and of his 
limitations than those moments when he must push aside all the familiar 
defenses of ego and vanity, and accept reality by staring, with the fear 
that is normal to a man in combat, into the face of Death. 

— Major Robert S. Johnson, USAAF. 
 
In nearly all cases where machines have been downed, it was during a 
fight which had been very short, and the successful burst of fire had 
occurred within the space of a minute after the beginning of actual 
hostilities. 

— Lt. Colonel W. A. 'Billy' Bishop, RAF. 
 
I fly close to my man, aim well and then of course he falls down. 

— Captain Oswald Boelcke, probably the world's first ace. 
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Aerial gunnery is 90 percent instinct and 10 percent aim. 

— Captain Frederick C. Libby, RFC. 
 
I had no system of shooting as such. It is definitely more in the feeling 
side of things that these skills develop. I was at the front five and a half 
years, and you just got a feeling for the right amount of lead. 

— Lt. General Guenther Rall, GAF. 
 
You can have computer sights of anything you like, but I think you have 
to go to the enemy on the shortest distance and knock him down from 
point-blank range. You'll get him from in close. At long distance, it's 
questionable. 

— Colonel Erich 'Bubi' Hartmann, GAF. 
 
I am not a good shot. Few of us are. To make up for this I hold my fire 
until I have a shot of less than 20 degrees deflection and until I'm within 
300 yards. Good discipline on this score can make up for a great deal. 

— Lt. Colonel John C. Meyer, USAAF. 
 
Go in close, and when you think you are too close, go in closer. 

— Major Thomas B. 'Tommy' McGuire, USAAF. 
 
I opened fire when the whole windshield was black with the enemy . .  at 
minimum range  . . it doesn't matter what your angle is to him or whether 
you are in a turn or any other manoeuvre. 

— Colonel Erich 'Bubi' Hartmann, GAF. 
 
As long as I look into the muzzles, nothing can happen to me. Only if he 
pulls lead am I in danger. 

— Captain Hans-Joachim Marseille, Luftwaffe. 
 
Everything in the air that is beneath me, especially if it is a one-seater . . . 
is lost, for it cannot shoot to the rear. 

— Baron Manfred von Richthofen 
 
I started shooting when I was much too far away. That was merely a trick 
of mine. I did not mean so much as to hit him as to frighten him, and I 
succeeded in catching him. He began flying curves and this enabled me 
to draw near. 

— Baron Manfred von Richthofen 
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I'm waiting to be told how cobras, hooks, or vectored thrust help in 
combat. They're great at air shows, but zero energy is a fighter pilot's 
nightmare. Shoot your opponent down and his number two will be on 
your tail thinking it's his birthday -- a target hanging there in the sky with 
zero energy. 

— Ned Firth, Eurofighter 
 
I was a pilot flying an airplane and it just so happened that where I was 
flying made what I was doing spying. 

— Francis Gary Power, U-2 recce pilot held by Soviets.  
 
The Yo-Yo is very difficult to explain. It was first perfected by the well-
known Chinese fighter pilot Yo-Yo Noritake. He also found it difficult to 
explain, being quite devoid of English. 

— Squadron Leader K. G. Holland, RAF. 
 
. . . my pilot pointed to his left front and above, and looking in the 
direction he pointed, I saw a long dark brown form fairly streaking 
across the sky. We could see that it was a German machine, and when it 
got above and behind our middle machine, it dived on it for all the world 
like a huge hawk on a hapless sparrow. 

— James McCudden, VC, RFC. 
 
Most healthy young men or women from sixteen to forty years of age 
can be taught to fly an ordinary airplane. A great majority of these may 
become very good pilots for transport- or passenger-carrying machines in 
time of peace; but the requirements for a military aviator call for more 
concentrated physical and mental ability in the individual than has ever 
been necessary in any calling heretofore. 

— Brigadier General William 'Billy' Mitchell, 'Skyways,' 1930. 
 
Their element is to attack, to track, to hunt, and to destroy the enemy. 
Only in this way can the eager and skillful fighter pilot display his 
ability. Tie him to a narrow and confined task, rob him of his initiative, 
and you take away from him the best and most valuable qualities he 
posses: aggressive spirit, joy of action, and the passion of the hunter. 

— General Adolf Galland, Luftwaffe. 
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You can shoot down every MiG the Soviets employ, but if you return to 
base and the lead Soviet tank commander is eating breakfast in your 
snack bar, Jack, you've lost the war 

— Anonymous A-10 Pilot, USAF 
We train young men to drop fire on people. But their commanders won't 
allow them to write "f---" on their airplanes because? It's obscene! 

— Colonel Walter E. Kurtz in 1979 movie 'Apocalypse Now.' 
 
Only the spirit of attack born in a brave heart will bring success to any 
fighter aircraft, no matter how highly developed it may be. 

— General Adolf Galland, Luftwaffe. 
 
You fight like you train. 

U.S. Navy Fighter Weapons School. 
 

"He who wants to protect everything, protects nothing," is one of the 
fundamental rules of defense. 

— General Adolf Galland, Luftwaffe. 
Air power is like poker. A second-best hand is like none at all -- it will 
cost you dough and win you nothing. 

— George Kenney 
 
If you're in a fair fight, you didn't plan it properly. 

— Nick Lappos, Chief Pilot, Sikorsky Aircraft. 
 

In the early stages of the fight Mr. Winston Churchill spoke with 
affectionate raillery of me and my "Chicks." He could have said nothing 
to make me more proud; every Chick was needed before the end. 

— ACM Dowding, dispatch to the Secy of State for Air 
20 Aug 1941 

The best way to defend the bombers is to catch the enemy before it his in 
position to attack. Catch them when they are taking off, or when they are 
climbing, or when they are forming up. Don't think you can defend the 
bomber by circling around him. It's good for the bombers morale, and 
bad for tactics. 

— Brig Gen Robin Olds, USAF 
Nothing is true in tactics. 

— Commander Randy  Cunningham, USN. 
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A fighter without a gun . . . is like an airplane without a wing. 
— Brigadier General Robin Olds, USAF. 

 
The Navy can lose us the war, but only the Air Force can win it. The 
fighters are our salvation, but the bombers alone provide the means of 
victory. 

— Prime Minister Winston Churchill 
 
The most important thing in fighting was shooting, next the various 
tactics in coming into a fight and last of all flying ability itself. 

— Lt. Colonel W. A. 'Billy' Bishop, RAF. 
 

Air control can be established by superiority in numbers, by better 
employment, by better equipment, or by a combination of these factors. 

— General Carl A. 'Tooey' Spaatz 
 

Anyone who has to fight, even with the most modern weapons, against 
an enemy in complete command of the air, fights like a savage against 
modern European troops, under the same handicaps and with the same 
chances of success. 

— Field Marshal Erwin Rommel, Rommel Papers, 1953. 
 
Never abandon the possibility of attack. Attack even from a position of 
inferiority, to disrupt the enemy's plans. This often results in improving 
one's own position. 

— General Adolf Galland, Luftwaffe. 
We have the enemy surrounded. We are dug in and have overwhelming 
numbers. But enemy airpower is mauling us badly. We will have to 
withdraw. 

— Jap. Infantry commander, situation report to HQs. 
 
Months of preparation, one of those few opportunities, and the judgment 
of a split second are what makes some pilot an ace, while others think 
back on what they could have done. 

— Col Gregory 'Pappy' Boyington, USMC. 
 
Success flourishes only in perseverance -- ceaseless, restless 
perseverance. 

— Baron Manfred von Richthofen 
In order to assure an adequate national defense, it is necessary -- and 
sufficient -- to be in a position in case of war to conquer the command of 
the air. 
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— General Giulio Douhet 
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INDIAN NUCLEAR DOCTRINE 
 
Preamble 
 
1. The use of nuclear weapons in particular as well as other 
weapons of mass destruction constitutes the gravest threat to humanity 
and to peace and stability in the international system. Unlike the other 
two categories of weapons of mass destruction, biological and chemical 
weapons which have been outlawed by international treaties, nuclear 
weapons remain instruments for national and collective security, the 
possession of which on a selective basis has been sought to be 
legitimised through permanent extension of the Nuclear Non-
proliferation Treaty (NPT) in May 1995. Nuclear weapon states have 
asserted that they will continue to rely on nuclear weapons with some of 
them adopting policies to use them even in a non-nuclear context. These 
developments amount to virtual abandonment of nuclear disarmament. 
This is a serious setback to the struggle of the international community to 
abolish weapons of mass destruction. 
 
2. India’s primary objective is to achieve economic, political, 
social, scientific and technological development within a peaceful and 
democratic framework. This requires an environment of durable peace 
and insurance against potential risks to peace and stability. It will be 
India’s endeavour to proceed towards this overall objective in co-
operation with the global democratic trends and to play a constructive 
role in advancing the international system toward a just, peaceful and 
equitable order.  
 
3. Autonomy of decision-making in the developmental process and 
in strategic matters is an inalienable democratic right of the Indian 
people. India will strenuously guard this right in a world where nuclear 
weapons for a select few are sought to be legitimised for an indefinite 
future, and where there is growing complexity and frequency in the use 
of force for political purposes. 
 
4. India’s security is an integral component of its development 
process. India continuously aims at promoting an ever-expanding area of 
peace and stability around it so that developmental priorities can be 
pursued without disruption. 
 
5. However, the very existence of offensive doctrines pertaining to 
the first use of nuclear weapons and the insistence of some nuclear 
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weapon states on the legitimacy of their use even against non-nuclear 
weapon countries constitute a threat to peace, stability and sovereignty of 
states.  
 
6. This document outlines the broad principles for the development, 
deployment and employment of India’s nuclear forces. Details of policy 
and strategy concerning force structures, deployment and employment of 
nuclear forces will flow from this framework and will be laid down 
separately and kept under constant review. 
 
Objectives 

 
7.  In the absence of global nuclear disarmament India’s strategic 
interests require effective, credible nuclear deterrence and adequate 
retaliatory capability should deterrence fail. This is consistent with the 
UN Charter, which sanctions the right of self-defence, 
 
8.  The requirements of deterrence should be carefully weighed in the 
design of Indian nuclear forces and in the strategy to provide for a level 
of capability consistent with maximum credibility, survivability, 
effectiveness, safety and security 
 
9.  India shall pursue a doctrine of credible minimum nuclear 
deterrence. In this policy of ‘retaliation only”, the survivability of our 
arsenal is critical. This is a dynamic concept related to the strategic 
environment, technological imperatives and the needs of national 
security. The actual size, components, deployment and employment of 
nuclear forces will be decided in the light of these factors. India’s 
peacetime posture aims at convincing any potential aggressor that: 
 

a. Any threat of use of nuclear weapons against India shall 
invoke measures to counter the threat; and  

 
b. Any nuclear attack on India and its forces shall result in 

punitive retaliation with nuclear weapons to inflict 
damage unacceptable to the aggressor. 

 
10. The fundamental purpose of Indian nuclear weapons is to deter the 
use and threat of use of nuclear weapons by any State or entity against 
India and its forces. India will not be the first to initiate nuclear strike, 
but will respond with punitive retaliation should deterrence fail. 
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11. India will not resort to the use or threat of use nuclear weapons 
against States which do not possess nuclear weapons, or are not aligned 
with nuclear weapon powers. 
 
12. Deterrence requires that India maintain: 
 

a. Sufficient, survivable and operationally prepared nuclear 
forces, 
 
b. A robust command and control system, 
 
c. Effective intelligence and early warning capabilities, and 
 
d. Comprehensive planning and training for operations in 

line with the strategy,  
 
e. The will to employ nuclear forces and weapons. 

 
13.  Highly effective conventional military capabilities shall be 
maintained to raise the threshold of outbreak both of conventional 
military conflict as well as that of threat or use of nuclear weapons. 
 
Nuclear Forces 
 
14. India’s nuclear forces will be effective, enduring, diverse, flexible, 
and responsive to the requirements in accordance with the concept of 
credible minimum deterrence. These forces will be based on a triad of 
aircraft, mobile land-based missiles and sea-based assets in keeping with 
the objectives outlined above. Survivability of the forces will be 
enhanced by a combination of multiple redundant systems, mobility 
dispersion and deception. 
 
15. The doctrine envisages assured capability to shift from peacetime 
deployment to fully employable forces in the shortest possible time, and 
the ability to retaliate effectively even in a case of significant degradation 
by hostile strikes. 
 
Credibility and Survivability 
 
16. The following principles are central to India’s nuclear deterrent: 
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a. Credibility: Any adversary must know that India can and 
will retaliate with sufficient nuclear weapons to inflict 
destruction and punishment that the aggressor will find 
unacceptable if nuclear weapons are used against India 
and its forces. 

 
b. Effectiveness: The efficacy of India’s nuclear deterrent 

be maximised through synergy among all elements 
involving reliability, timeliness, accuracy and weight of 
the attack. 

 
c. Survivability: 

 
(1) India’s nuclear forces and their command and 

control shall be organised for very high surviva-
bility against surprise attacks and for rapid 
punitive response. They shall be designed and 
deployed to ensure survival against a first strike 
and to endure repetitive attrition attempts with 
adequate retaliatory capabilities for a punishing 
strike which would be unacceptable to the 
aggressor 

 
(2) Procedures for the continuity of nuclear 

command and control shall ensure a continuing 
capability to effectively employ nuclear 
weapons. 

 
Command and Control 

 
17.  Nuclear weapons shall be tightly controlled and released for use at 
the highest political level. The authority to release nuclear weapons for 
use resides in the person of the Prime Minister of India, or the designated 
successor(s). 

 
18.  An effective and survivable command and control system with 
requisite flexibility and responsiveness shall be in place. An integrated 
operational plan, or a series of sequential plans, predicated on strategic 
objectives and a targetting policy shall form part of the system. 
 
19. For effective employment, the unity of command and control of 
nuclear forces including dual capable delivery systems shall be ensured. 
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20.  The survivability of the nuclear arsenal and effective command, 
control, communications, computing, intelligence and information (C4l2) 
systems shall be assured. 

 
21.  The Indian defence forces shall be in a position to execute 
operations in an NBC environment with minimal degradation. 
 
22.  Space based and other assets shall be created to provide early 
warning, communications, damage/detonation assessment. 
 
Security and Safety 
 
23. Security: Extraordinary precautions shall be taken to ensure that 
nuclear weapons, their manufacture, transportation and storage are fully 
guarded against possible theft, loss, sabotage, damage or unauthorised 
access or use. 
 
24.  Safety is an absolute requirement and tamper proof procedures 
and systems shall be instituted to ensure that unauthorised or inadvertent 
activation / use of nuclear weapons does not take place and risks of 
accident are avoided. 
 
25.  Disaster control: India shall develop an appropriate disaster 
control system capable of handling the unique requirements of potential 
incidents involving nuclear weapons and materials 
 
Research and Development: 

 
26.  India should step up efforts in research and development to keep 
up with technological advances in this field. 
 
27.  While India is committed to maintain the development of a 
deterrent which is both minimum and credible, it will not accept any 
restraints on building its R&D capability. 
 
Disarmament and Arms Control 
 
28. Global, verifiable and non-discriminatory nuclear disarmament is 
a national security objective. India shall continue its efforts to achieve 
the goal of a nuclear weapon-free world at an early date. 
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29. Since no-first use of nuclear weapons is India’s basic 
commitment, every effort shall be made to persuade other States 
possessing nuclear weapons to join an international treaty banning first 
use. 
 
30. Having provided unqualified negative security assurances, India 
shall work for internationally binding unconditional negative security 
assurances by nuclear weapon states to non-nuclear weapon states. 
 
31. Nuclear arms control measures shall be sought as part of national 
security policy to reduce potential threats and to protect our own 
capability and its effectiveness. 
 
32. In view of the very high destructive potential of nuclear weapons, 
appropriate nuclear risk reduction and confidence building measures 
shall be sought, negotiated and instituted.  

 
 



Aerospace Power : The Emerging Strategic Dimension 

219
 

REFERENCES, BIBLIOGRAPHY AND 
FOOTNOTES 

 
PAKISTAN’S EMERGENCE AS A NUCLEAR 

STATE : IMPACT ON THE MILITARY SYSTEM 
 

 
Chapter - 1 
1.  Maqbool, Lt. Gen. Khalid. Lecture on ‘Military System’ 
delivered at NDC on 04 Nov 99. 
 
Chapter - 2 
2. Muhammad Saleem, DG(A), ISI. Lecture on ‘External Threat to 
the Security of Pakistan’ at NDC on 03 Nov 99. 
3. Mahmood, Afzal, "Pakistan’s Quest for Security", Dawn, 14 
Dec 98. 
4. Siddiqui, Brig. (Retd) A. R., "The Post-Nuclear Test Scenario - 
I", Nation, 16 Jun 99. 
5. Gupta, Amit. "South Asian Nuclear Choices : What Types of 
Force Structures May Emerge?", Armed Forces Journal International, 
Sep 98. 
6. Mahmood, Afzal, "What Nuclear Sanity Demands", Dawn, 31 
May 99. 
7. Khan, Tanvir Ahmad, "Averting an Arms Race", The News, 21 
Oct 98. 
8. Beg, Gen. (Retd) Mirza Aslam, "Pakistan’s Nuclear Propriety", 
Pakistan Observer, 09 Apr 99.  
9. Bhatty, Dr. Maqbool Ahmad, "Nuclear South Asia : Impact on 
Conventional and Nuclear Arms Race", Margalla Papers, Dec 98. 
10. Anis, Air Marshal Zahid. Lecture on ‘Air Strategy’ delivered at 
NDC on 10th November, 1999. 
11. Beg, Gen. (Retd) Mirza Aslam, "Deterrence, Defence and 
Development - II", Pakistan Observer, 30 Jun 99. 
12. Salik, Col. Naeem Ahmed "Advent of Nuclear Weapons and the 
evolution of Nuclear Strategy", Margalla Papers, Dec 98. 
13. Jones, Rodney W., "Pakistan’s Nuclear Posture", Dawn, 14 Sep 
99. 
14. See details for footnote 13. 
15. See details for footnote 13. 



Aerospace Power : The Emerging Strategic Dimension 

220
 

16. Zehra, Nasim ,"Pakistan’s Security Options", The News, 12 Feb 
99. 
17. See Annex for the contents of India’s ‘draft’ nuclear doctrine. 
18. Kidwai, Maj. Gen. Khalid, Lecture at the NDC on ‘Management 
of Nuclear Capability’ on 14 Jan 2000. 
19. Koreshi, Dr. Samiullah, "Nuclear Blinds and Hypocrats - I", 
Pakistan Observer, 14 Jun 99. 
20. Kanwal, Col. Gurmeet, "Command and Control of Nuclear 
Weapons", Indian Defence Review, October 1998. 
21.  See details for footnote 9. 
22. See details for footnote 1. 
 
Chapter - 3 
23. See details for footnote 1. 
24. See details for footnote 1. 
25. See details for footnote 1. 
26. See details for footnote 1. 
27. Ahmed, Shamshad, As quoted in Farooq, Umer, ‘Pakistan to 
Operationalise Nukes if India did so’, The Nation, 20 Aug 99. 
28. See details for footnote 1. 
29. Ahmar, Moonis, "Nuclear South Asia : Impact on Nuclear and 
Conventional Arms Race", Margalla Papers, Dec 98. 
30. See details for footnote 1. 
31. See details for footnote 18. 
32. Lodhi, Lt. Gen. (Retd) F. S., "Pakistan’s Nuclear Structure", 
Margalla Papers, Dec 98. 
33. Kennedy, John F., as quoted in Deitchman, Seymour J., Limited 
War and American Defence Policy, The MIT Press, Cambridge 
Massachusetts, USA, 1964. 
34. Jayal, Air Marshal (Retd) B. D., "Higher Defence Organization 
in India : The Strategic Dimension", Indian Defence Review, Apr - Jun 
98. 
35. Siddiqi, Brig. (Retd) A. R., "Post Nuclear Environment – 
Strategy and Doctrine for Pakistan", Margalla Papers, Dec 98. 
36. Matinuddin, Kamal, "Managing Nuclear Forces", The News, 26 
May 99. 
 
Chapter - 5 
37. See details for footnote 1. 
38. Sabin, Philip A. G., Shadow or Substance? Perceptions and 
Symbolism in Nuclear Force Planning, Adelphi Papers, No. 222, 
International Institute for Strategic Studies, London, 1987. 



Aerospace Power : The Emerging Strategic Dimension 

221
 

39. See details for footnote 36. 
 

BIBLIOGRAPHY 
 
1. Jayal, Air Marshal (Retd) B. D., "Higher Defence Organization 
in India : The Strategic Dimension", Indian Defence Review, Apr - Jun 
98. 
2. Kennedy, John F., as quoted in Deitchman, Seymour J., Limited 
War and American Defence Policy, The MIT Press, Cambridge 
Massachusetts, USA, 1964. 
3. Lodhi, Lt. Gen. (Retd) F. S., "Pakistan’s Nuclear Structure", 
4. Maqbool, Lt. Gen. Khalid. Lecture on ‘Military System’ 
delivered at NDC on 04 Nov 99. 
5. Ahmar, Moonis, "Nuclear South Asia : Impact on Nuclear and 
Conventional Arms Race", Margalla Papers, Dec 98. 
6. Kanwal, Col. Gurmeet, "Command and Control of Nuclear 
Weapons", Indian Defence Review, 
7. Koreshi, Dr. Samiullah, "Nuclear Blinds and Hypocrites - I", 
Pakistan Observer, 14 Jun 99. 
8. Jones, Rodney W., "Pakistan’s Nuclear Posture", Dawn, 14 
September 1999. 
9. Zehra, Nasim ,"Pakistan’s Security Options", The News, 12 
Febuary 1999. 
10. Salik, Col. Naeem Ahmed "Advent of Nuclear Weapons and the 
evolution of Nuclear Strategy", Margalla Papers, Dec 98. 
11. Beg, Gen. (Retd) Mirza Aslam, "Deterrence, Defence and 
Development - II", Pakistan Observer, 30 Jun 99. 
12. Anis, Air Marshal Zahid. Lecture on ‘Air Strategy’ delivered at 
NDC on 10th November, 1999. 
13. Bhatty, Dr. Maqbool Ahmad, "Nuclear South Asia : Impact on 
Conventional and Nuclear Arms Race", Margalla Papers, Dec 98. 
14. Khan, Tanvir A, "Averting an Arms Race", The News, 21 Oct 
98. 
15. Beg, Gen. (Retd) Mirza Aslam, "Pakistan’s Nuclear Propriety", 
Pakistan Observer, 09 Apr 99. 
16. Gupta, Amit. "South Asian Nuclear Choices : What Types of 
Force Structures May Emerge?", Armed Forces Journal International, 
Sep 98. 
17. Mahmood, Afzal, "What Nuclear Sanity Demands", Dawn, 31 
May 99. 
18. Mahmood, Afzal, "Pakistan’s Quest for Security", Dawn, 14 
Dec 98. 



Aerospace Power : The Emerging Strategic Dimension 

222
 

19. Siddiqui, Brig. (Retd) A. R., "The Post-Nuclear Test Scenario - 
I", Nation, 16 Jun 99. 
20. Sabin, Philip A. G., Shadow or Substance? Perceptions and 
Symbolism in Nuclear Force Planning, Adelphi Papers, No. 222, 
International Institute for Strategic Studies, London, 1987. 
21. Matinuddin, Kamal, "Managing Nuclear Forces", The News, 26 
May 99. 
22. Ahmed, Shamshad, As quoted in Farooq, Umer, ‘Pakistan to 
Operationalise Nukes if India did so’, The Nation, 20 Aug 99. 
23. Siddiqi, Brig. (Retd) A. R., "Post Nuclear Environment – 
Strategy and Doctrine for Pakistan", Margalla Papers, Dec 98.  
24. Lecture by Mr. Muhammad Saleem, Officiating DG(A), Inter-
Services Intelligence on ‘External Threat to the Security of Pakistan’ at 
NDC on 03 Nov 99. 
25. Lecture by Major General Khalid Kidwai, DG Special Projects 
Division at NDC on ‘Management of Nuclear Capability’ at NDC on 14 
Jan 2000. 
  

AIR POWER - THE DECISIVE FACTOR IN 
MODERN WARFARE 

 
1. Jasjit Singh, “Strategic Framework for Defence Planners: Air 
Power in the 21st Century”. Downloaded from the Internet. 
2. Martin van Creveld, On Future War, (London: Brassey's 1991) 
p. 194. 
3.  Air Marshal Zahid Anis, Lecture on “Air Strategy” delivered at 
the National Defence College on 10 November 1999. 
4.  Ajay Singh, "Time: The New Dimension in War," Joint Forces 
Quarterly, Winter 1995-96. 
5. Anis, Air Marshal Zahid. Lecture on ‘Air Strategy’ delivered at 
NDC on 10th November, 1999. 
6. Please link and read with the Chapter titled : “Air Defence 
Operations – An Essential ‘Core Competency’ of the Air Force.” 
7. Anis, Air Marshal Zahid. Lecture on ‘Air Strategy’ delivered at 
NDC on 10th November, 1999. 
8. Please link and read with Chapter titled, “Air Power establishes a 
role for itself in Low Intensity Conflicts”. 

 
 
 
 



Aerospace Power : The Emerging Strategic Dimension 

223
 

AIR POWER ESTABLISHES A ROLE FOR 
ITSELF IN LICs 

 
1. Tim Robinson, ‘Analysis : Afghan air power revolution’. – 
Aerospace International, 05 March, 2002 
 
2. Air Commodore (Retired) Jamal Hussain, Director of the Centre 
for Air Power Studies, Pakistan Air Force. Speech on ‘Doctrinal 
Guidelines for the PAF’ at the Seminar on ‘Aerospace Power in South 
Asia’ held at the Institute of Strategic Studies, Islamabad on 25 April, 
2002. 

 
 

THE CHANGING NATURE OF WARFARE AND 
THE RELEVANCE OF AIR POWER 

 
1. Air Chief Marshal Mushaf Ali Mir, Chief of the Air Staff, 
Pakistan Air Force. Introductory remarks at the Seminar on ‘Aerospace 
Power in South Asia’ held at the Institute of Strategic Studies, 
Islamabad on 25 April, 2002. 
 
2. Air Commodore (Retired) Jamal Hussain, Director of the Centre 
for Air Power Studies, Pakistan Air Force. Speech on ‘Doctrinal 
Guidelines for the PAF’ at the Seminar on ‘Aerospace Power in South 
Asia’ held at the Institute of Strategic Studies, Islamabad on 25 April, 
2002. 

 



Aerospace Power : The Emerging Strategic Dimension 

224
 

ABBREVIATIONS 
 

NI(M) NISHAN-I-IMTIAZ (MILITARY) The highest non-
operational military award in Pakistan, awarded only 
to the Services Chiefs 

SI(M) SITARA-I-IMTIAZ (MILITARY) The Star of 
Military Distinction 

SBt SITARA-I-BASALAT The highest peace time 
operational gallantry award for valour during 
operations other than war 

TI(M) TANGHA-I-IMTIAZ (MILITARY) The Medal of 
Military Distinction 

BAI BATTLEFIELD AIR INTERDICTION 
AVM AIR VICE MARSHAL A two star rank in the 

Pakistan Air Force that is equivalent to a Major 
General in the Pakistan Army and a Rear Admiral in 
the Pakistan Navy 

NDU NATIONAL DEFENSE UNIVERSITY of the United 
States of America 

ECM ELECTRONIC COUNTER MEASURES 
CAO COUNTER AIR OPERATIONS 
DCA DEFENSIVE COUNTER-AIR 
PLO PALESTINE LIBERATION ORGANIZATION 
C3I COMMAND, CONTROL, COMMUNICATIONS 

AND INTELLIGENCE 
ELINT ELECTRONIC INTELLIGENCE 
SEAD SUPPRESSION OF ENEMY AIR DEFENCES 
RPV REMOTELY PILOTED VEHICLE 
SSM SURFACE TO SURFACE MISSILE 
USAAF UNITED STATES ARMY AIR FORCE 
AWACS AIRBORNE WARNING AND CONTROL SYSTEM 
AEW AIRBORNE EARLY WARNING 
BEF BRITISH EXPEDITIONARY FORCE 
ADGE AIR DEFENCE GROUND ENVIRONMENT 
FEBA FORWARD EDGE OF BATTLE AREA 
CS CLOSE SUPPORT 
FAC FORWARD AIR CONTROLLER 
PGM PRECISION GUIDED MUNITIONS 
SLOC SEA LINE OF COMMUNICATION 
LIC LOW INTENSITY CONFLICT 
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RFC ROYAL FLYING CORPS 
UAV UNMANNED AERIAL VEHICLE 
ICBM INTERCONTINENTAL BALLISTIC MISSILE 
IRBM INTERMEDIATE RANGE BALLISTIC MISSILE 
SLBM SUBMARINE LAUNCHED BALLISTIC 
GPS GLOBAL POSITIONING SYSTEM A system of 

satellites that has been placed in orbit in order to 
provide accurate navigational and positional data to all 
users 

SASS STRATEGIC AEROSPACE SURVEILLANCE 
SYSTEM 

SADS STRATEGIC AEROSPACE DETECTION SYSTEM 
SAWS STRATEGIC AEROSPACE WEAPON SYSTEM 
RCS RADAR CROSS-SECTION 
OTH OVER-THE-HORIZON 
NDC NATIONAL DEFENCE COLLEGE The highest seat 

of military learning and education in Pakistan 
NSC NATIONAL SECURITY COUNCIL The highest 

joint civilian and military advisory body of the 
Pakistan government 

MoD MINISTRY OF DEFENCE 
IHK INDIAN HELD HASHMIR 
DCC DEFENCE COMMITTEE OF THE CABINET The 

highest defence related decision making body of the 
Pakistan Government 

SFC STRATEGIC FORCE COMMAND The individual 
Services body responsible for manning, maintaining 
and employing strategic nuclear weapons. 

NCA NATIONAL COMMAND AUTHORITY The highest 
national-level strategic decision making organ of state 
in Pakistan 

MES MILITARY ENGINEERING SERVICES The civil 
engineering organ of the Pakistan armed forces 

NBC NUCLEAR, BIOLOGICAL AND CHEMICAL 
Warfare 

ECCM ELECTRONIC COUNTER COUNTER MEASURES 
JSTARS JOINT SURVEILLANCE, TARGETING AND 

RECONNAISSANCE SYSTEM 
JTIDS JOINT TARGET INFORMATION DISTRIBUTION 

SYSTEM 
ESM ELECTRONIC SUPPORT MEASURES 
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ARM ANTI RADIATION MISSILE A missile system, 
generally air-launched that is optimized to target 
enemy radar systems and destroy those 

BVR BEYOND VISUAL RANGE Generally refers to long 
range radar guided air-to-air missile weapon systems 
that can be launched while still remaining outside the 
visual pick-up ranges of the target enemy aircraft 

CAP COMBAT AIR PATROL 
PN PAKISTAN NAVY 
JSHQ JOINT STAFF HEADQUARTERS 
LoC LINE OF COMMUNICATION 
LOC LINE OF CONTROL Refers to the unofficial border 

between Indian Held Kashmir and Azad Jammu and 
Kashmir (controlled by Pakistan) 
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From its humble origins at the dawn of the 20th 
Century, Aerospace Power has today gained a 

position of dominating influence on military 
operations. Although considered an adjunct to the 
land forces during its embryonic days, aerospace 

power has now come to be recognized as a military 
force in its own right. Aerospace Power can be 

employed independently of the other two Services 
while the Army and the Navy cannot wage any war 

without the support of aerospace power. 
 

Boosted tremendously by the technological 
advances of the recent past, Aerospace Power has 

not only been able to bridge the gap between air 
and space but has also gained tremendously in 

terms of its established attributes of ‘Speed, Reach 
and Height’. 

 
While aerospace power has assumed a position of 

prominence, the lack of understanding regarding its 
employment methodology has also correspondingly

increased. This has precluded a thorough and 
correct comprehension of its roles and functions by 
the Army and the Navy. Herein lies the essence of 

this book. It is aimed at offering a broad overview of 
Aerospace Power, its basic characteristics and 

attributes, a brief historical perspective, the various 
roles that aerospace power is best suited to 

accomplish and how, and the significant influence 
that technology and nuclearization have had on it. 

AN ORIGINAL PUBLICATION OF THE  
PAKISTAN AIR FORCE BOOK CLUB 

SEPTEMBER 2002 


