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FOR THE 77-YEAR-OLD INDIAN AIR FORCE (IAF), 
it’s a time to reconnoiter, rejuvenate, recoup and re-
surge in order to transform itself from a mere sub-
continental tactical force to an inter-continental, stra-

tegic aerospace power in conformity with other leading air 
forces in the world. Fulfilling such a lofty aspiration will take 
some doing, but taking into account the resilient spirit and in-
flexible determination of the air force, one could rest assured 
that the task is well on its way to accomplishment. Time—and 
the urgency with which diplomatic channels are negotiated 
and deals sealed to meet deadlines—however, will ultimately 
dictate the relevance and impact of the momentous drive to 
propel the force towards a metamorphic transformation.

Ambition tempered with reality, hope laced with pragma-
tism, dare undiluted by doubt, demagoguery nudged out by 
decisive action, prediction with an eye on possibilities and pot-
holes—all ingredients to ensure success in the IAF’s relentless 
pursuit of its goals have been discussed threadbare within the 
pages of this edition. The effort has been amply rewarded by 
the word of encouragement from the new Chief of the Air Staff 
Air Chief Marshal P.V. Naik and an incisive article by his prede-
cessor, Air Chief Marshal (Retd) F.H. Major, who deliberates at 
length on the changing security paradigm of the sub-continent 
and its influence on the IAF and its doctrines.

To effectively counter the emerging threat scenario, Vice 
Chief of Air Staff (VCAS) Air Marshal P.K. Barbora says: “We 
hope for timely induction of the required weapon systems to 
prevent degradation of air defence capability.” The concluding 
portion of the VCAS’s interview draws the spotlight on procure-
ment plans, network-centricity and jointness. Speaking on net-
work-centricity, Air Marshal Barbora assures: “There are plans 
to have dedicated defence related satellites not only for imag-
ing but data linking to minimise decision-making time, sensor-
to-shooter time as also enhance situational awareness.”

Undoubtedly, networking of widely dispersed ground-based 
sensors (radars, visual observation posts, passive electro-opti-
cal and radio frequency sensors), multi-spectral sensors on a 
host of airborne platforms (combat aircraft, Airborne Warning 
and Control System, Unmanned Aerial Vehicles, aerostats, and 
so on) and processing of massive data flow from such diverse 

sources to generate a comprehensive air picture in a defined 
air volume has become the foremost task in the conduct of not 
only air defence, but the entire gamut of air operations. Hope-
fully, it will not be long before the IAF realises its dreams of 
being capable of conducting network-centric air operations.

Yet another technological marvel is the use of space for 
military purposes. Affording a peep at the dynamics of future 
warfare, a 176-page dissertation titled “Transformation Flight 
Plan” outlines the US Air Force’s plan for space and spells out 
the need for an armada of space weaponry and technology 
for the near-term and in years to come. Crystal gazing also 
comes in handy when predicting the IAF’s force structure by 
2030. One could safely presume that by then there would be 
marked changes in the inventories with the induction of newer 
types and retirement of some of the then older types. Optimism 
fuelled with confidence and great pride in the IAF imbues the 
discussions on this and a whole range of subjects.

For SP’s Aviation, this particular edition is of special signifi-
cance, serving as a platform to highlight the remarkable traits 
and achievements of the IAF which continue to unwaveringly 
shoulder its responsibilities, impervious to daunting odds. With 
abiding joy and gratitude, we salute our air warriors and the 
IAF’s leaders and architects who have helped shape its destiny.

It’s the time of the year when the 
nation gears up to celebrate the 

institution of the Indian Air Force. 
October 8 invariably heralds a 

minute recce of the road traversed 
so far—and the climb ahead.

Jayant Baranwal 

Publisher & Editor-in-Chief



Boeing is proud to salute the

Indian Air Force as it celebrates

its 77th anniversary.



 IAF 
Special

 MESSAGE FROM CAS 
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n its 77th year, the Indi-

an Air Force (IAF) has 

evolved into a very ca-

pable and professional 

force. It is on the path 

towards acquiring an 

entirely new set of capabilities that will enable 

our country to apply aerospace power wherever 

and whenever required.

The challenge before us is to absorb new 

technologies and translate them into operation-

al effectiveness. Managing this period of transi-

tion is the task before all of us and we are confi-

dent that we shall find new and innovative ways 

to fully exploit our new inductions.

Our Air Warriors are our greatest asset and 

the vision and professionalism of airmen, past 

and present, is largely responsible for the pres-

ent stature of the IAF. We continue to remain on 

watch silently, keeping national integrity intact 

and coming to the aid of our fellow countrymen 

during times of stress.

SP’s Aviation has grown and proved to be 

a widely read magazine. The details and the 

analysis provided by the magazine make for in-

formative and interesting reading. I compliment 

the Editorial Board and staff of SP’s Aviation for 

their reporting on the IAF and its capabilities.

I convey my best wishes to all our citizens 

and assure them that they can be justifiably 

proud of their air force. 

Jai Hind!

I

AIR CHIEF MARSHAL
CHIEF OF THE AIR STAFF

INDIAN AIR FORCE

AIR CHIEF MARSHAL P.V. NAIK
pvsm vsm adc

 • 
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Hall of Fame
 IAF 
Special

  SPOTLIGHT 

W
HEN SUBROTO 
MUKERJEE BECAME 
the first Indian Chief 
of the Indian Air Force 
(IAF) in 1954, it marked 

a grand culmination of a string of firsts—
the first Indian to command an air 
force flight, a squadron, a flying sta-
tion and, finally, the service itself.

Mukerjee was born in Kolkata on 
March 5, 1911. His uncle had served 
in the Royal Flying Corps during 
World War I, and was the only Indian 
ace of that war, so it was but natu-
ral for young Subroto to aspire to the 
career of a pilot. However, there was 
a small problem: the Royal Air Force 
(RAF) did not accept Indians. Fortu-
nately, this discriminatory policy was 
reversed just about the time he would 
have been considering what profes-
sion to pursue. In 1929, Mukerjee ap-
peared for the entrance examination 
of the RAF College, Cranwell, and 
was one of the first six Indian cadets 
selected to undergo two years of fly-
ing training. On October 8, 1932, the 
youngsters were commissioned as 
Pilot Officers in the RAF. On the same 
day, the Indian Air Force Act was 
passed by the Indian Legislative As-
sembly, and the IAF was born.

When, in 1936, the Pukhtoon (Pa-
than) tribesmen of the North West Fron-
tier on the India-Afghanistan border 
rebelled, the IAF was assigned a major 
role in curbing them. Mukerjee was 
immediately involved in counter-insur-
gency operations across the harsh ter-
rain of the region. But his courage and 
vision were not confined to air alone. In 
1936, he introduced ‘inter-community 
messes’ in the air force, where Hawai 
Sepoys (airmen) dined together, over-
coming barriers of caste and creed. In 
1939, he was promoted to Squadron 
Leader and took over command of the 
IAF’s No. 1 Squadron. 

In August 1940, Mukerjee was 
operating in the Daur valley in sup-
port of the land forces. Once when 
he flew over a remote army post, the 
besieged troops indicated that their 
ammunition was nearly exhausted, and 
they would soon be overwhelmed by 
their attackers. Mukerjee realised their 
desperate plight. At once he instructed 
his air gunner to remove the spare am-
munition from the magazine of their ma-
chine gun. Then putting the ammunition 
in a stocking, they successfully dropped 

it to the troops in a low pass. The ammu-
nition helped the troops to hold out till 
another aircraft came and dropped some 
more and saved the situation. This was 
an early instance of air maintenance. In 
June 1945, Mukerjee was awarded the 

Order of the British Empire.
When India became independent, 

the air force did not have Indians se-
nior enough to command it, so the first 
three Chiefs were British. Mukerjee was 
groomed for the coveted post which one 
day would surely be his. He assisted the 
Air Chiefs in reorganising the service and 

went to the Imperial Defence College in 
England for further training in 1952. On 
April 1, 1954, he was appointed the Com-
mander-in-Chief of the Indian Air Force. 
At that time he was just 43 years old, 
an age at which most of today’s IAF of-

ficers are getting ready to assume 
command of stations. When the 
Change in Designation Act, 1955, 
was passed, the title of Command-
er-in-Chief was replaced by Chief 
of the Air Staff, IAF, and Mukerjee 
automatically became the first CAS. 
During his tenure, the IAF induct-
ed a variety of state-of-the-art air-
craft, like the Dassault Mystere, the 
Hawker Hunter, the BAe Canberra 
and the Folland Gnat.

Seemingly set for a long in-
nings, fate intervened. Mukerjee 
was one of the passengers on Air 
India’s inaugural flight to Tokyo in 
November 1960. On November 8, 
1960, he was having a meal with 
a friend, an officer of the Indian 
Navy, in a Tokyo restaurant, when 
a piece of food stuck in his wind-
pipe, choking him. He died even 
before a doctor could be sent for. 
Prime Minister Jawaharlal Nehru 
said, “It is really a tragedy. It is 
exceedingly sad. We have been 
deeply shocked... He was a young 
man with years of career before 
him. We expected long years of 
good service from him.”

Many years later, another 
Chief, Air Chief Marshal P.C. Lal, 
wrote of Mukerjee: “Imagination, 
improvisation, quick reaction were 
characteristic of him. Remarkably 
even-tempered, he showed hardly 
any signs of stress even under the 
most trying circumstances... or 
working with a strong personality 
like Mr Krishna Menon as Defence 
Minister. He smiled often and 
spontaneously.” Mukerjee’s hu-
mane approach to the problems 
of his men endeared him to one 
and all. Perhaps, no one is better 
qualified than he to be called the 
‘Father of the Indian Air Force’. 

His deep concern for his officers and 
airmen was reflected in the words of his 
wife, Sharda: “Every time one of his men 
was killed in a crash, Subroto felt that he 
lost a part of himself.” SP

—Group Captain (Retd) 
Joseph Noronha,  

Goa

SUBROTO  
MUKERJEE
(1911 – 1960)

On April 1, 1954, Mukerjee 
was appointed Commander-

in-Chief of the Indian Air 
Force—the first Indian to 

hold the post. In 1955, when 
the title of Commander-in-
Chief was replaced by Chief  
of the Air Staff,  Mukerjee  
automatically became the 
IAF’s first CAS. During his  
tenure,  the IAF inducted  

several state-of-the-art  
aircraft, like Dassault Mystere, 

Hawker Hunter, BAe  
Canberra and Folland Gnat. 
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The Indian faith in the LCC model—initiated by Air Deccan, kept 
alive by IndiGo, SpiceJet and GoAir and recently rejuvenated by 
all the three full service carriers—is vindicated by recent figures

Low Cost Catches On

I
N JANUARY 2006, NA-
RESH GOYAL OF JET AIR-
WAYS scoffed at the Low 
Cost Carrier (LCC) threat, 
saying: “We are catering to 
an entirely different mar-

ket compared to the so-called LCCs. 
There is no such thing as an LCC in 
India; the costs are all the same for 
every airline.” This year, inordinately high losses compelled 
Jet Airways to announce Jet Konnect, described on its web-
site as a “Jet Airways Low Cost Carrier”—slated to eventu-
ally field two-thirds of Jet’s total domestic capacity. 

In yet another instance, albeit different but nonetheless 
connected, Kingfisher Airlines in April launched a campaign 
directed against LCCs. One-half of the hoarding read “Indig-
nity”, while the other juxtaposed “Respect” inked in King-
fisher fonts and colours. Kingfisher’s campaign implied that 
the Full Service Carriers (FSCs) provided what LCCs could 
not. Shortly afterwards, Kingfisher announced a shift to the 
LCC model with a commitment to progressively allocate 70 
per cent of its total capacity to LCC. This volte face by the two 
largest domestic airlines in India tells the whole story of the 
birth and maturation of LCCs in India. This indeed is a vindi-
cation of the LCC model in the Indian airline industry.

THE PRICE WAR 
Air Deccan was launched in 2003 
by Captain G.R. Gopinath as the 
first Indian low cost airline, pur-
ported to be for the common man. 
The fares were variable and the 
offer of a one rupee ticket fired 
the imagination of not only the ad-
venturous passenger but also the 

calculating and enterprising one. With no concessions for 
LCCs in infrastructure costs, airlines tried to balance their 
books by cutting operating costs. Initially, though under 
threat of competition, Indian Airlines, Jet Airways and Air 
Sahara were dismissive of Air Deccan and believed that 
the experiment would be a fading dream. However, the 
growing demand for air travel in a resurgent economy, the 
lure of low cost air travel, the growing success of the LCC 
model and the imperative need to sustain load factors as 
also retain market share, left the FSCs with no option but 
to discount fares.

Limited number of seats were sold at lower prices un-
der the Apex Fares scheme if purchased specified days in 
advance with substantial penalties for cancellation. Later, 
as other LCCs entered the fray, discounting without the pre-
purchase requirements of the Apex Fares became the norm. PH

O
TO

G
R

AP
H

: 
AB

H
IS

H
EK

 /
 S

P 
G

U
ID

E 
PU

B
N

S

CIVIL  AIRLINES

By Our Staff 
Correspondent



60% lower  
Nox emissioNs.

ANother leAp 
forwArd for  
leAp techNology.

LEAP is CFM’s* program to develop and mature the definitive 
engine for the next generation of aircraft. CFM reducing emissions 
isn’t news. These figures are. A breath-taking 50%-60% cut in 
NOx emissions compared to existing regulations. All achieved 
through our revolutionary TAPS II (Twin Annular Pre mixing 
Swirler) combustor. And brought to you in our new LEAP-X 
engine, on target for certification in 2016. See the technology 
that is lifting it to new heights. Visit www.cfm56.com/leap

*CFM, CFM56 and the CFM logo are all trademarks of CFM International, a 50/50 joint company of Snecma and General Electric Co.
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CIVIL  AIRLINES

Air Deccan’s growth story encouraged other players to enter 
the Indian aviation scene. The boom phase in the airlines 
industry commenced. GoAir, SpiceJet and IndiGo followed 
the classical LCC model with highly competitive fares, single 
type of aircraft, a single class of service, point-to-point oper-
ations, quick turnaround, no frills and web-based ticketing 
while Kingfisher Airlines and Paramount Airways entered 
the fray with their unique approach and business model.

The entry of a number of LCCs altered the dynamics of 
competition. On trunk routes such as Mumbai-Delhi or Del-
hi-Bangalore, fares charged by airlines were close to those 
of AC rail travel. However, the need to fill up as many seats 
as possible became an overriding consideration. Seats that 
had been sold for Rs 10,000 in the past were now avail-
able for Rs 99 plus tax. FSCs were compelled to drop fares, 
though their minimum fares were still higher than those 
offered by the LCCs. The rapid increase in costs combined 
with competitive pressures to keep fares low, threatened the 
survival of relatively less efficient airlines. This spurred con-
solidation initiatives; the Jet-Sahara and Kingfisher-Deccan 
mergers followed. 

FUTURE PROSPECTS 
Prognostication with respect to the LCC model is difficult. 
The market, as far as the airline passenger is concerned, is 
undergoing complete transformation as the FSCs embrace 
LCC operating structures, which in turn, find innovative 
ways to increase the market share. GoAir, for example, has 
modified its A320s for full-economy seating by removing a 
row of seats and distributing the extra space thus obtained 
to increase the pitch (distance between seats) for the front 
four rows designated as ‘Business Class’. The increased 
pitch provides extra leg space for economy class and keep-
ing all the middle seats vacant in the business class pro-
vides increased elbow space. Thus, with minimal invest-
ment in modification, a new and enhanced product has 
been offered to the passenger. This illustration highlights 
the rapidly evolving diffusion between LCCs and FSCs. 

Jet launched Jet Konnect in May ostensibly “to meet the 
needs of the low fare segment”. The motivation, undoubt-
edly, was to counter the loss of market share to the LCCs, 
especially to Indigo and SpiceJet. Jet Konnect commenced 
operations with three B737s and six ATRs. Its strength is to 
be finally increased to 19 B737 and 10 ATRs. Jet also plans 
to merge Jet Konnect and its budget airline, JetLite, on reso-
lution of the ongoing legal dispute with Sahara. 

In August, Air India Chairman Arvind Jadhav announced 
the airline’s intention to change its strategy and shift focus 
on the LCC model to compete in the domestic market against 
the LCCs, that today control more than half the market 
share. He announced that, starting September, 54 flights a 
day would become low cost services under the brand name 
Air India Express, its international LCC. As Air India cur-
rently operates about 300 flights a day, the change will mean 
that one sixth of its total flights will be dedicated to low cost 
service. However, the target is to eventually shift 150 flights 
a day or about half of Air India’s domestic flights to the LCC 
segment in the near future. This is an acknowledgement of 
the decisive shift in the Indian market towards LCCs. How-
ever, whether it will do any good in the long run is open 
to speculation. Dinakar Shetty, President of Air Corporation 

Employees’ Union, reportedly expressed doubts: “Shifting 
more aircraft to LCC might increase passenger numbers 
but will adversely impact yields so we are not sure it will 
work.” According to one guesstimate, Air India’s yield, given 
its structure, would be around a fourth of the costs involved 
in running low cost flight services. Thus, the decision of Air 
India to lean the LCC way is shrugged off by other airlines. 
Those in the full service range view Air India reducing its 
presence in that sector and see reason to rejoice, while the 
LCCs are convinced that Air India’s cost-versus-yield equa-
tions are destined to be disastrous.

The Kingfisher-Kingfisher Red combine is perhaps the 
worst hit in terms of financial pain largely because of its 
overstretch in a direction away from the LCC model. Hav-

ing overdone the hospitality bit, 
Kingfisher is now in a pitiable 
state. Indeed, it could well be the 
first casualty of the government’s 
apathy towards the airline in-
dustry’s woes. Kingfisher is ex-
pected to move about 70 per cent 
of its flights to the LCC model in 
the coming months, expensive 
high-end aircraft configurations 
notwithstanding. SpiceJet, with 
help from investor Wilbur Ross, 
showed remarkable results for 
QE June 30, 2009, reporting net 
earnings of $5.5 million (Rs 27 
crore). While lower fuel prices 
helped, the figures are a triumph 
for the LCC model. 

So what lies ahead for the LCC 
model in the Indian context? The 
Indian faith in the LCC model, 
initiated by Air Deccan, kept alive 
by IndiGo, SpiceJet and GoAir 
and recently rejuvenated by all 
the three FSCs, is vindicated by 
recent figures. During June, the 
overall capacity within India fell 

3.6 per cent, but the LCCs expanded by 4.4 per cent. LCCs in 
India control over 55 per cent of the domestic market—the 
highest in the world. LCCs also now control 14 per cent of 
capacity to/from India, up from less than 1 per cent just four 
years ago. The rationalisation of capacity by the FSCs, led 
by Jet Airways Group amid spiralling losses, has helped to 
propel the Indian LCC sector forward. However, while the 
LCC model may be felicitated by its beneficiaries, the overall 
situation arising from the perceptible shift towards the LCC 
model is not necessarily a cause for cheer. Domestic losses 
in India are expected to rise in the second quarter (QE Sep-
tember 30, 2009). By the end of the third quarter, when all 
full service airlines would bring a significant part of their 
operations under the low-cost model, yields can be expected 
to fall even further, while industry over-capacity would still 
remain an issue. In the face of the prospect of continuing 
and fierce fare wars in the future, the fact that the LCC mod-
el has emerged victorious over the FSC, does not provide 
much consolation. All airlines, barring Paramount Airways, 
are now banking on the LCC model to bail them out. SP
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green
Green business aviation is a continuous process of 
increasing efficiency, as well as reducing emissions, 

mainly through technological innovation

TURN

O
F LATE, BUSINESS 
AVIATION SEEMS TO 
HAVE ACQUIRED a 
dreadful image—right 
there with the tobac-
co companies, which 

heedlessly endanger health, and 
investment banks whose ‘fat cat’ ex-
ecutives recklessly squander money, 
then pocket hefty bonuses as a mat-
ter of right. As such, the aviation industry is often perceived 
as being wasteful and the most widespread opinion appears 
to be: “Aviation is for the rich, and business aviation is for 
the filthy rich.” Besides, green campaigners claim that private 
jet passengers cause more damage to the environment than 
users of any form of transport, barring space travel. Reason: 
the average corporate jet usually has just two or three pas-
sengers on board. 

IMPACT ON ENVIRONMENT
Aviation has long-term climate change effects due to Green-
house Gas (GHG) emissions, and short-term impacts from 

other emissions, which include wa-
ter vapour, particles and Nitrogen 
Oxide (NO2). According to the In-
ter-governmental Panel on Climate 
Change (IPCC), worldwide, directly 
fuelled transportation accounts for 
14 per cent of Carbon Dioxide (CO2) 
emissions into the atmosphere. All of 
aviation accounts for just 2 per cent 
of CO2. In 2005, however, a panel of 

experts reporting to the IPCC increased its estimate of avia-
tion’s share to 4.9 per cent. Although this figure has yet to gain 
widespread acceptance, aviation is undoubtedly one of the 
fastest growing sources of CO2 emissions. These are forecast to 
increase at 3 to 4 per cent per year and, if left unchecked, could 
well account for 15 to 20 per cent of all CO2 emissions by 2050. 
Reason enough to act now.

What is business aviation’s share? In the US, 224,000 
general aviation (GA) airplanes, which constitute 60 per cent 
of the world’s GA fleet, reportedly account for just 0.6 per 
cent of GHG emissions from the entire US transportation sec-
tor and less than 0.2 per cent of global GHG emissions. So, 

By Group Captain (Retd) 
Joseph Noronha
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worldwide business aviation emissions would fall well short 
of 1 per cent. Although corporate jets are currently in the 
limelight, a large number of business aircraft are turboprops 
and pistons, which are rather fuel-efficient. If emissions from 
business aviation are minimal, why does it attract so much 
criticism? Its high profile may be to blame.

The attitude of many businessmen to climate change may 
also be responsible. According to the UK Barclaycard Commer-
cial Business Travel Survey in August, of the 15 per cent busi-
ness travellers who anticipated travelling less this year, three 
out of five will be doing this in response to declining business 
or cost issues, and only 1 per cent as a result of company en-
vironmental policy. Further, according to a US study released 
in July, only 9 per cent of customers are willing to pay more to 
use airlines that offer eco-friendly options, while just 3 per cent 
have ever purchased a carbon offset for air travel.

IMMEDIATE ACTION
Companies can no longer afford to be indifferent. In the long 
term, what is good for the planet is good for everyone—and 
that includes businesses and business aviation. Green busi-
ness aviation is a continuous process of increasing efficiency, 
as well as reducing emissions, mainly through technological 
innovation. Better aerodynamics, greener fuel sources (such as 
bio-fuels and fuel cells), route optimisation, efficient air traffic 
management (ATM) and economic incentives—all help.

Bombardier plans to design the most fuel-efficient aircraft 
with the lowest noise and emissions in each category. Sev-
eral manufacturers, such as Boeing, are aggressively using 
composites to develop lighter aircraft, ultimately improving 
fuel consumption and reducing emissions. Boeing is also test-
ing sustainable and viable bio-fuels. Cessna is going green by 
recycling materials such as aluminium and paper, designing 
lighter aircraft and working with suppliers, especially engine 
makers, to develop more efficient systems. Perhaps the great-
est contribution can be by lighter and more economical en-
gines. High-bypass-ratio engines, such as Pratt & Whitney’s 
PW308C that will power Dassault Aviation’s Falcon 2000DX, 
are quieter and have lower specific fuel consumption. 

A large proportion of business aviation fleets, however, 
feature technology ranging from the 1960s to the present and 
these aircraft will remain in service for several more decades. 
Retrofits and upgrades are essential to improve efficiency, 
performance and operating costs. Many of these upgrades 
reduce fuel consumption and GHG emissions, as well as in-
crease range. Outright engine exchanges, or retrofitting new-
er-technology components such as combustors and turbines, 
would help. It is possible to gain a 1 per cent reduction in fuel 
burn merely by cleaning a dirty turbine engine. In terms of 
enhancing the efficiency of older airframes, one of the most 
effective retrofits is the installation of winglets. Another mea-
sure to promote efficiency, to some degree, is to keep the air-
frame clean and slippery, since surface dirt increases drag. 

Then there are practical operational ways, depending on 
the type of business aircraft, to save fuel and emissions—
from limiting Auxiliary Power Units runs to single-engine 
taxiing. One advantage of modern business jets is their ability 
to climb directly and rapidly to cruising altitudes, above the 
levels customarily used by scheduled airlines. Therefore, new 
ATM procedures, facilitating more direct routeings, could 
reduce flight times and emissions. Satellite-based ATM, to-

gether with Automatic Dependent Surveillance-Broadcast 
technology is expected to yield even greater benefits. Signifi-
cant emissions reductions can also be achieved by Continu-
ous Descent Arrivals.

Businesses can contribute by opting not to fly a business jet 
which will generate several times as much CO2 per passenger 
and instead take an airliner. So, whenever possible, flying the 
regular airlines—economy class—reduces emissions. Busi-
ness aviation is also characterised by vacant seats and empty 
return legs. It is important to enhance efficiency and reduce 
emissions by improving load factors, even at the cost of some 
delay. Just one extra person on board each flight, whether 
through flight pools or collaboration, can significantly reduce 
the total number of business trips. The number of flights can 
also be minimised by combining trips. Flying during the day 
has less adverse impact on climate than at night. Travelling 
light equals less fuel burned. Purchasing carbon offsets, apart 
from salving one’s green conscience, helps provide financial 
support to climate change mitigation initiatives. 

CLIMATE SENSE EQUALS BUSINESS SENSE
The effects of aircraft emissions on climate may be the most 
serious long term issue facing the industry. Since aviation is a 
rapidly growing source of emissions, it bears a special respon-
sibility. Predictions of thousands of Very Light Jets crisscross-
ing the skies have not yet materialised, but business aviation is 
poised for rapid growth, once the recession recedes.

Green aviation policies will probably appeal to business-
es if acting environmentally responsible was directly related 
to the bottom line. Although business aviation’s contribution 
to climate change is well short of 1 per cent, the challenge 
also lies in easing the public’s perception of the industry as 
inherently wasteful and a major source of carbon emissions. 
The industry should continue to educate people about the 
numerous benefits of business aviation. But an unbiased as-
sessment of the advantages of cutting flights and using other 
travel alternatives or video conferencing (which has signifi-
cantly lower environmental impact) is just as vital. Along 
with everyone else, the industry needs to play its part before 
climate change spins out of control. SP
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 IAF 
Special

  SPOTLIGHT: VCAS INTERVIEW 

Concluding portion of AIR MARSHAL P.K. BARBORA’s 
interaction with SP’s Editor-in-Chief Jayant Baranwal, 

highlights the new Vice Chief of Air Staff’s views on 
procurement plans, network-centricity and jointness

SP’s Aviation (SP’s): There are two distinct categories of 
aircraft amongst the six contenders in Medium Multi-
Role Combat Aircraft (MMRCA) tender—two in the single 
engine category and four in the twin engine category. Is 
there a possibility of acquiring a mix of the two?
Air Marshal P.K. Barbora (VCAS): The IAF (Indian Air Force) 
would not like to have a mix of the two as the infrastructure 
requirements for production, operations and maintenance 
will double, pushing up costs enormously. Mixed types on the 
inventory complicate maintainability. It is, therefore, prefer-
able to procure a single type. 

SP’s: Can you give us an update on the indigenous Light 

Combat Aircraft (LCA) Tejas programme? When is it 
likely to achieve Intermediate Operational Clearance/Fi-
nal Operational Clearance (IOC/FOC) and what would be 
its entry profile for initial induction into the IAF?
VCAS: The LCA Tejas is a very ambitious programme but has 
constantly been afflicted with impediments in its develop-
ment to reach the stage it is in today. I personally feel that 
the establishments under the DRDO (Defence Research and 
Development Organisation) have fared quite well in bridging 
the technology gap even though it has taken us a long time 
and the  route has been arduous. Hopefully, by 2011, the Te-
jas should have IOC. It needs to be understood that the Tejas 
is a high technology Third Generation aircraft and, unlike the PH
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basic trainers manufactured by HAL (Hindustan Aeronautics 
Limited), obtaining IOC/FOC on the Tejas is a far more elabo-
rate and complex exercise. It will, therefore, take time and, 
if all goes well and there is no further slippage, the aircraft 
should be operationally cleared fully by 2012-2013.  

SP’s: How is the IAF tackling the problem of obsolescence 
in its ground-based air defence capability, especially in the 
regime of Surface-to-Air Missiles?
VCAS: Information on this subject is available in the public  
domain as a CAG (Comptroller and Auditor General) report 
was recently presented to the government. The existing sys-
tems that are approaching the end of their operational and 
technical life need to be replaced with modern and futuristic 
systems if the IAF is to keep pace with the advances in this 
field and the changing nature of threat. The process of ac-
quisition of weapon systems is time consuming. To obviate 
the chances of any gaps developing that may lead to ero-
sion in the air defence capability of the IAF we will have to 
adhere to deadlines for replacement of systems. Air defence 
of the nation is a task of the highest priority for the IAF. 
With approval of the government, we are already in the pro-
cess of acquiring the required weapon systems. Orders have 
also been placed for the indigenous Akash missile systems 
which, based on operational experience, will be upgraded as 
we go along. Plans in this area are comprehensive and call 
for acquisition of short, medium, long and extended range 
air defence missile systems. We hope for timely induction of 
the required weapon systems to prevent degradation of air 
defence capability. Some of the systems are already in place 
and the remaining would be on the way soon. 

SP’s: With the induction of the latest force-multiplier, the 
Phalcon-equipped Airborne Warning and Control System 
(AWACS) is the IAF contemplating doctrinal changes in 
the conduct of air operations? How is the IAF planning to 
exploit this highly potent war fighting tool?
VCAS: Concepts and doctrines for operational deployment 
of the AWACS have been evolving since the time we thought 
of inducting the system. It is not that we purchase a system 
today  and start thinking tomorrow. The AWACS will be aloft 
with long range detection capability, data processing systems, 
data links and the communication systems such that the in-
formation is made available in real-time to the users. This will 
reduce the decision-making and sensor-to-shooter time to the 
barest minimum. The ground infrastructure is also coming 
up and will be integrated into one comprehensive whole sys-
tem. Any new system would take a year or two to iron out the 
problems and be fully operational. 

SP’s: How is the IAF preparing itself to take on the chal-
lenges of the prevailing security scenario in the country, 
including low intensity conflicts (LICO) and the threat of 
terrorist attacks?
VCAS: As of date, the IAF has been undertaking tasks related 
to  LICO by way of rapid redeployment of troops, and recon-
naissance. IAF aircraft have not so far been used in the  offen-
sive role. It is not that we are incapable, but such employment 
is not permitted under the existing policy on deployment of 
air power in the counter-insurgency role primarily to avoid 
collateral damage and loss of innocent lives. We have the ca-

pability to respond if called upon and if authorised at the ap-
propriate level. The other point is that participation by the 
IAF in such operations will necessarily be part of a combined 
operation, including the sister services, para-military forces, 
intelligence agencies and the civil administration. The IAF 
can not be proactive and act suo motu. 

SP’s: In the past, the IAF has conducted a number of air 
exercises with friendly international forces. Are there 
more such exercises in the offing? Is the IAF also plan-
ning similar exercises with China’s People’s Liberation 
Army Air Force? 
VCAS: Before we bite so much that we can’t chew, so far as 
international exercises are concerned, we have restricted our-
selves to once a year within our country and every alternate 
year outside. We have gained extremely valuable experience 
through interaction with the air forces of developed nations 
and have had the opportunity to study their philosophy of op-
erations, maintenance, logistic support, international issues 
dealing with air power and inter-operability which is of vital 
importance. Today, a threat is not  necessarily confined to the 
neighbourhood alone. Examples are the 9/11 and 26/11 epi-
sodes wherein non-state actors unleashed havoc with impuni-
ty. The world is slowly becoming multi-polar but in the interest 
of humanity we must be able to cooperate with each other to 
jointly overwhelm an enemy which may not necessarily be-
long to any state or nation. Through such exercises we have 
moved forward and we plan to have many more exercises in 
the future. There is an exercise with the US Air Force planned 
in October involving special forces and transport aircraft from 
both sides The aim is to develop inter-operability and capabil-
ity for speedy response using a variety of different platforms in 
a realistic scenario. This effort will extend over a long time to 
enable both sides to understand each other better. We have no 
language barrier and have had a number of such exchanges in-
volving the army as well. With China, there has been exchange 
of visits by delegations and also a performance by the  Surya 
Kirans. As and when we resolve some thorny issues and the 
government permits, we will participate in a joint exercise with 
them. These, undoubtedly, will be fruitful for both parties. 

SP’s: Network-Centric Warfare is fast becoming the norm 
in the conduct of military operations, more importantly in 
air operations. What steps is the IAF taking to get this vital 
capability for its own and integrated joint operations?
VCAS: Network-centric operation is a vital aspect that needs 
to be and has been addressed by the IAF as well as by the 
other two services. There has been considerable progress in 
the exploitation of space-based capabilities with support from 
ISRO (Indian Space Research Organisation). There are plans to 
have dedicated defence related satellites not only for imaging 
but data linking to minimise decision-making time, sensor-to-
shooter time as also enhance situational awareness. Network-
centric systems will cover not only the combat elements of the 
three services on the ground or in the air, but also the leader-
ship at different levels and  intelligence agencies. Achieving a 
high level of proficiency is a massive task and no country has 
achieved it in less than a decade. We are fortunate that to-
day the technology is available within the country and we may 
be able to achieve this in comparatively lesser time than even 
some of the developed countries. 

Continued on page 24...
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THE 21ST CENTURY IS POISED to witness a pro-
found change in the character of aerial warfare. 
Initial years of the last century saw the birth and 
evolution of manned powered flight with military 

application. However, employment of manned aircraft as 
platform for aerial warfare was greeted with considerable 
scepticism as these had been restricted to roles such as 
reconnaissance and observation. Post World War II, com-
bat capability of manned aircraft has grown enormously 
and matured further, acquiring greater flexibility, reach, 
precision and lethality. Today, air power is in a position to 
play a dominant role in any major conflict and decisively 
influence its outcome. 

But there are signs of change. The Barack Obama ad-
ministration has indicated that the US “does not need the 
F-22 Raptor, a Fifth Generation stealth fighter-bomber”. 
The only Fifth Generation combat aircraft in operational 
service anywhere in the world today, the F-22 Raptor cost 
the US government $60 billion (Rs 3,00,000 crore) for the 
first 187 machines, approximately $350 million (Rs 1,750 
crore) a piece. Even with a reduced price tag of $143 mil-
lion (Rs 715 crore) for aircraft supplied beyond the 187 
machines, the most powerful economy in the world still 
finds it unaffordable. Apart from the affordability factor, a 
statement from Defence Secretary Robert Gates that “the 
F-35 fighter now in production may be the last fighter the 
air force buys that carries a pilot” signals a clear shift in 
the perspective of the US government on the relevance of 
the manned aircraft as a combat platform for aerial war-
fare in the future.

The increasing focus of the US Air Force (USAF) on 
the unmanned aircraft is clearly enunciated in a recently 
promulgated document entitled ‘The Unmanned Aircraft 
System Flight Plan’. If all goes according to assessments 
and predictions contained in the document, the USAF 
could eventually replace every type of manned aircraft in 
its inventory with sophisticated Unmanned Aerial Systems 
(UAS) or the Unmanned Aerial Combat Systems (UCAS). 
The equipment to be phased out from the existing invento-
ry and replaced by the new systems would not only include 
fighter aircraft but also the long range strategic bombers, 
transport and the gigantic in-flight refueling aircraft.

Other developments, too, lend credence to this philoso-
phy. This year, for the first time, the USAF will train more 
officers on remote-controlled aircraft than combat fight-
ers. Students have begun to graduate from USAF weap-
ons school with more knowledge about weapons for un-
manned aerial vehicles (UAVs) than for combat aircraft. 
The pattern of deployment of UAVs in the field tends to 
reinforce the belief that the future lies with UAS/UCAS. 
The total number of military drones employed by the US 

military has increased from 167 in 2001 to 5,500 in 2009. 
In the course of the last one year, as compared to the num-
ber of combat aircraft, the US military deployed twice as 
many drones. The global UAV market today is estimated 
to be in the region of $4 billion (Rs 20,000 crore) and the 
way the demand is growing, it could well reach $7 billion 
(Rs 35,000 crore) over the next decade. 

Despite limitations, the cur-
rent generation of UAS/UCAS 
offer a number of advantages, 
foremost being the capability 
to join battle without exposing 
a pilot’s life to danger. UAVs 
have infinitely long endurance 
and their deployment time is 
not dictated by human endur-
ance limit. The infrastructural 
requirements of UAVs are 
considerably lower than that 
of manned aircraft and, being 
less expensive, these can be 
deployed in larger numbers. 
Finally, UAVs can be con-
trolled from anywhere on the 
globe through satellite-based 
data link. Newer versions of 
UAVs are going to be far more 
capable and would undertake  
electronic warfare, submarine 
hunting, and even air-to-air 
combat. The Reaper, succes-
sor of the Predator, is far more 
“intelligent” and can almost 
fly by itself. Much larger in 
size, the jet engine powered 
Avenger, is stealthy and can 
carry 1,500 kg of ordnance 
and can operate from an air-
craft carrier. Evidently, the 
days of the manned aircraft 
are numbered. SP

The author is a Qualified Fly-
ing Instructor and has served with the Republic of Sin-
gapore Air Force as also Air Attache at the Embassy of 
India, Kabul during the turbulent years of war-torn Af-
ghanistan. An astute thinker with unique insights, he 
was also on deputation to the Cabinet Secretariat. He 
was Senior Air Staff Officer prior to assuming the ap-
pointment of Air Officer Commanding-in-Chief, Train-
ing Command, IAF on February 14, 2003.

Days of the manned  
aircraft are numbered...

Air Marshal (Retd) B.K. Pandey
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UNMANNED AERIAL VEHICLES (UAVs) or unmanned 
aircraft have been around for the last half century or 
more but played second fiddle to its manned cousin in 
practically all possible military/civilian roles. It is only 

recently that these have been aggressively pursued and developed 
as vital tools for use, especially in military operations. Although 
the preponderance of unmanned platforms’ development is cur-

rently centered on intelligence, it 
is also true that there are numer-
ous other roles that have been ei-
ther already incorporated or are 
in various stages of development, 
such as, laser designation and 
range finding, communications, 
nuclear/biological/chemical and 
even psychological operations, 
and a strike capability.

Recent meteoric rise in UAV 
development highlights its grow-
ing importance, triggering a de-
bate on whether these will totally 
replace manned aircraft in war 
roles and missions. Relentless 
pursuance of the UAVs as the 
platform of choice for future 
battle lends further credence to 
the claim. Proponents of UAVs 
rest their case with the argu-
ment that these are cheaper to 
field than conventional manned 
aircraft and contribute signifi-
cantly to drastically lower casu-
alty figures. Adherents of UAVs 
consider ‘man’ an unnecessary 
nuisance in the kill chain in the 
battles of the future.

That said, nudging the ‘man’ 
completely out of the loop would 
be carrying things a bit too far. 
Envisioning future unmanned 
aircraft systems as stand-alone 
weapons would not be produc-
tive. Further, as cautioned by a 

growing number of military analysts, it needs to be remem-
bered that weapons are by and large additive—when new 
weapons emerge, these supplement the arsenals and seldom 
subtract. For example, today’s soldiers don wearable comput-
ers, but they still train to kill with knives and rifle butts. The 
new F-22 Raptor has super-cruise engines, advanced avion-
ics, sophisticated missiles and stealthy coatings, but it is still 
armed with a machine gun. It would be a mistake to suppose 

that new weapons retire their predecessors. New weapons and 
methods expand the scale of war, these don’t replace it. There-
fore, unmanned aircraft need to be developed to integrate with 
the manned systems and not replace these to fight across the 
spectrum of conflict. 

Technologies no doubt would continue to enhance, equip-
ping the unmanned systems for roles and missions currently 
being performed by the manned aircraft, especially the ones 
which come in the category of ‘Dirty, Dull & Dangerous’. That 
includes intelligence gathering, persistent surveillance and 
timely reconnaissance; suppression of enemy’s air defence; 
close air support; battle damage assessment, and so on. How-
ever, while unmanned systems can be more gainfully utilised 
in what may be termed as ‘predictable’ situations, manned air-
craft would always be ideal for ‘unplanned’ scenarios or roles 
such as air superiority/air dominance and counter-air/interdic-
tion—primarily because humans can adapt themselves much 
better to unpredictable situations in fast changing scenarios. 
They can also deal better with sick aircraft and elicit better 
public confidence. (Who ever heard of a passenger opting to fly 
in a pilot-less aircraft!)

Simply put, the Mark I eyeball linked to Mark I brain is a 
much smarter combination—particularly when linked to Mark 
I ‘seat-of-the-pants’ (human intuition). Secondly, while the un-
manned systems will have better employability in ‘asymmetric’ 
air power situations, such as in ‘Operations Other Than War’; 
the equations might be quite different in real wars against ad-
versaries with matching air power capabilities. Another im-
portant aspect is that even in the case of a fully automated UAV, 
there is general reluctance to bestow on any computer the final 
authority to fire on a target. The computer can pick targets as 
long as a human being pulls the trigger or vice versa—the im-
portant thing being that no weapons be fired unless a human 
being has, at some point, signed off on both the intended target 
and authority for weapon release, in consonance with the ex-
isting rules of human conflict (Geneva Convention). 

In the final analysis, it is evident that while there is no case 
for the unmanned platforms to fully replace the manned air-
craft, there is no possibility either for the unmanned systems 
to be fully autonomous—without a ‘man’ being in the loop. At 
least for a long time to come. SP

A qualified ‘Pilot Attack Instructor’, the author has the 
distinction of having accumulated over 5,000 hours on all 
types of aircraft (mostly fighters, but also transports and 
helicopters). He served with the Iraqi Air Force as a Su-7 
flying instructor and is a member of the Royal College of 
Defence Studies, London. He has the unique distinction of 
being the Air Officer Commanding-in-Chief of three major 
operational commands of the IAF, including the Western 
Air Command.

...but UAVs can never 
be licenced to kill

Air Marshal (Retd) V.K. Bhatia
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SP’s: What additional infrastructure is the IAF creat-
ing in north India and Arunachal Pradesh to beef up its 
operational capabilities?
VCAS: Areas in the Northeast have not been developed ad-
equately in comparison to the rest of the country. Whilst the 
Indian Army has been deployed in full strength for a long 
time, involvement of the IAF has been limited largely to air 
maintenance. Now we are in the process of deploying the 
Su-30MKI which has the latest technology and with in-flight 
refueling capability, it can operate over large distances. For 
rapid deployment of the army in the Northeast, our capa-
bilities are restricted to basically few airstrips or advanced 
landing grounds and helipads that we have up in the moun-
tains. However, the government in the recent past has felt the 
need for not only air maintenance 
of our troops but also the wel-
fare of the  civil population there 
and improvement in their qual-
ity of life, as also boost tourism. 
To achieve these multiple aims, a 
massive programme for the up-
grade of aviation infrastructure 
in the northeastern regions has 
been launched. I myself am head-
ing one of the apex bodies to look 
after the development of ground-
based air assets in the Northeast, 
and with a sanctioned budget al-
ready in place, we are working 
hard to meet the timelines.

SP’s: How is the indigenous 
production of the Su-30MKI 
progressing and in what time 
frame will the induction of the 
planned 230 aircraft be com-
pleted?
VCAS: Indigenous production of 
the Su-30MKI is progressing well. 
Our people have gained experi-
ence over the last decade and we have no problems there. 
As for the numbers and time frame, these keep changing. 
Initially, we thought of acquiring 150 but now it has gone up 
substantially to around 230. We are looking at an upgrade 
of the Su-30MKI commencing 2011 and hoping to complete 
by 2014-15. So it’s an ongoing process and we are quite 
comfortable with the Sukhoi programme. 

SP’s: Are there plans to acquire more such aircraft from 
HAL to further enhance the IAF’s combat capabilities?
VCAS: If there is delay in other projects there might be a 
requirement to procure additional aircraft as a follow-up of 
the orders that have been already placed because we cannot 
afford to come down below a minimum level of operational 
capability. The government has always been supportive in 
this regard. We may order around 50 more aircraft over the 
next three years beyond 2015.

SP’s: ‘Jointness’ continues to be a major area of concern 

for the three services. What measures are being adopted 
to take it to the next level? Is there a case for establish-
ing a fully functional 24x7 ‘Joint Operations Room’?
VCAS: I would not agree with your first statement as joint-
ness  has always been there. Earlier, we didn’t have struc-
tured jointness, but we always came together when the need 
arose and every war so far has been fought jointly. A conflict 
in the future is likely to be short and swift. In our context, we 
would not like to cross the  nuclear threshold. Consequently, 
we have to jointly formulate a plan which we are doing. I 
have been fortunate to head two Air Force Commands. My 
affiliation was with four army commands—Western, North-
ern, Southern and South-Western—and our jointness was 
very good. We are doing everything together, including 
working out joint practices, training, concepts of operations, 
targeting and so on. Regarding Joint Operations  Room, we 

have created one at the national 
level where not only we but the 
political leadership and senior 
bureaucracy will be present so 
that whatever decision is tak-
en will be disseminated to all. 
This arrangement is best for 
resource management and best 
for concentration of power. The 
national command post is very 
much functional.

SP’s: During your tenure as 
the Air Officer Commanding-
in-Chief, Western Air Com-
mand (WAC), IAF, you had 
successfully achieved zero 
accident rate. What specific 
steps are you contemplating 
to improve flight safety in the 
IAF as a whole?
VCAS: First and foremost, I 
must have been lucky, because 
since Independence this is the 
first time that a year has passed 
without an accident. But luck 

alone cannot make one achieve this. It was due to the in-
volvement of each and every one of us, right from the lowest 
rank to the C-in-C (Commander-in-Chief) who did his/her 
job in a  professional manner. Human error related acci-
dents, which form a major chunk in our air force, is one area 
in which we can achieve zero accident rate by enhancing 
awareness and sense of responsibility. Short cut in military 
aviation is far too risky. We have to create an environment 
wherein each and every individual concentrates on the job 
that he is doing rather than his mind being diverted to other 
issues which are not directly connected to his work. One 
performs better in a stable environment. Of course, talking 
to each other is very important and listening to anyone who 
has something to say leads to  better efficiency. I think we 
achieved this in WAC to a very large extent. We are fortunate 
that we did not have any accident either due to human error 
or technical reasons. Hopefully, the message is going down 
as this is an ongoing process which will help bring down the 
accident rate of the IAF as a whole. SP

...Continued from page 20
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F
UTURE HISTORIANS 
MIGHT BE TEMPTED 
to make a distinction 
between the Indian Air 
Force (IAF) before and af-
ter May 28. On that day, 

an Il-76 Phalcon Airborne Warning 
and Control System (AWACS)—the first 
of three such aircraft on order—was 
inducted into the IAF, marking a para-
digm shift in the punch of the service. 
Just how precious is this baby? Well, 
the IAF is now the only air force with 
such advanced capability in much of 
Asia. China has coveted AWACS ca-
pability for decades, but having been 
shrewdly denied it by the US as well 
as by Russia, Beijing has succeeded 
to some extent in developing its own 
systems. However, the performance of 
a home-grown Chinese AWACS is un-
likely to match that of the Phalcon. 

Pakistan, hanging on China’s coat-
tails, has reportedly signed a $278-
million (Rs 1,330 crore) deal for four 
Chinese systems, perhaps the King-
Jing 2000 (KJ-2000), for delivery 
2011-2012. This system is roughly 
comparable to the Ericsson FRS-890 
Erieye, mounted on the Saab-2000, on 
order from Sweden, and will not sig-
nificantly add to its potential. For now, 
the IAF reigns supreme. 

BETTER MACHINES FOR BIGGER ROLES
A steady dwindling of combat fleet over 
the last decade culminated with the 
IAF plumbing the depths around 2006-
2007, when the number of squadrons 

In years to come, the credibility of the IAF, and how it acquits 
itself in combat, will depend heavily on its force multipliers—

more so, in how precisely it conducts air operations

MAXIMUM ADVANTAGE 

By Group Captain (Retd)  
Joseph Noronha

more missions

F125IN: Unprecedented capability 
to make Jaguar roar. 
The Honeywell F125IN engine is uniquely qualified

to dramatically transform Jaguar’s strike 

capabilities and enhance mission performance.

- Shorter high — hot takeoffs

- Superior thrust retention

- Greater mission range

- Faster and higher climbs 

F125IN engine from Honeywell. The future is now.
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it could deploy dipped to 29 against the earlier strength of 
39.5. Further downslide appears to have been arrested, due 
mainly to the increased induction of Su-30MKI aircraft. In-
duction of the much-delayed light combat aircraft, the me-
dium multi-role combat aircraft and the joint Indo-Russian 
Sukhoi Fifth Generation Fighter Aircraft, should boost the 
IAF strength to 42 squadrons by the end of the 13th Plan 
(2022), according to Defence Minister A.K. Antony. 

The IAF’s responsibilities are also burgeoning with the 
force taking on extra-regional role. Aware that such a task 
would require prior planning and specialised resources, it 
is determined to invest in the necessary weapon systems. 
The modernisation of the economy has its own imperatives, 
which extend even to the procurement and development of 
weapons systems. For instance, it does not seem sensible 
to grab whatever Russian aircraft is on offer, and make do 
with it, as was done so often in the past. Besides, blossoming 

US-India relationship means that the best in technology is 
no longer out of bounds. From now on, force multipliers, like 
the AWACS, will play a major role in the modernisation and 
combat plans of the IAF. 
AWACS: Force multiplication, in military speak, is a combi-
nation of attributes or advantages which make a given force 
more effective than another of comparable size. AWACS, 
the mother of all force multipliers, has been conceptualised 
as a platform for surveillance, command and control and 
battle management, affording it a pivotal role in air-land 
battles. The IAF’s new AWACS comprises the Israeli EL/M-
2075 Phalcon radar mounted on a highly upgraded Rus-
sian Ilyushin-76TD aircraft fitted with PS-90 engines. The 
aircraft and its powerful engines can cope with the hot and 
humid climate of India. AWACS will operate under the ban-
ner of 50 Squadron IAF, from Agra, under Central Air Com-

mand. Its operations, however, are likely to be controlled 
by Air Headquarters directly. The second and third AWACS 
are coming next year. The US was a key player since it 
permitted Israel to go ahead with the contract. A similar 
Israeli deal with China was nipped in the bud.

Claimed to be among the most advanced such systems 
available, the Phalcon uses L-Band Active Electronically 
Scanned Array (AESA) radar. A unique fusion system contin-
uously cross-relates the data gathered by all sensors. If one 
sensor reports detection, the system automatically initiates 
an active search by the complementary sensors. This obvi-
ates the need to deploy specialised aircraft for each separate 
task—another example of force multiplication. AWACS will 
enable IAF aircraft, like the Jaguars and Mirage-2000s, to 
execute effective counter-air and offensive air support mis-
sions by guiding the aircraft precisely to their targets, should 
such guidance be necessary. The aircraft would also be fore-

warned if enemy fighters attempt to intercept them. Con-
versely, the IAF would have enhanced capability to prevent 
counter strikes. Enemy aircraft would be picked up soon af-
ter getting airborne and kept under continuous surveillance. 
If their intentions appear hostile, frontline IAF fighters, like 
the Sukhoi-30MKIs and the MiG-29s, would be scrambled 
to intercept these and continuously fed beyond visual range 
data of their precise tracks through a direct link. This would 
avoid wasteful missions, like combat air patrol.

The Phalcon is limited to six hours on station. Allowing 
for downtime, perhaps six AWACS would be necessary to 
patrol the western borders. The IAF’s total requirement, 
therefore, could be as high as 18 to 20 aircraft—a tall order 
considering that the initial deal for three AWACS, inked in 
2004, cost $1.1 billion (Rs 5,270 crore) for the sophisticated 
electronic equipment, plus $500 million (Rs 2,395 crore) for 

PRIDE OF 
PLACE: FORCE 
MULTIPLIERS,  
LIKE THE AWACS, 
WILL PLAY A MAJOR 
ROLE IN THE 
MODERNISATION 
AND COMBAT 
PLANS OF THE 
INDIAN AIR FORCE
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the aircraft.
In 2004, following many setbacks, 

an indigenous mini-AWACS project 
was also revived under the Defence 
Research and Development Organisa-
tion. Expected to cost around Rs 1,800 
crore ($380 million), it will feature an 
AESA radar, instead of a rotating one, 
mounted on an Embraer EMB-145 air-
craft. The first EMB-145 is scheduled 
for delivery in 2011, while the com-
plete system could be flight tested from 
2012, with operational capability es-
timated in 2013. The IAF is hoping to 
obtain around 20 such systems. 

Acquiring AWACS is just the begin-
ning. The IAF has to train its elite strike 
and air defence forces to fully exploit 
AWACS capability. Further, it is clear 
that the remarkable success of AWACS-
enabled air forces in various opera-
tions in the recent past was achieved 
against adversaries without the capa-
bility to neutralise it. The IAF, having 
gained a head start, must be prepared 
for such an eventuality wherein the op-
ponent acquires matching systems and 
achieves ‘AWACS symmetry’.
Tethered Aerostats: The IAF acquired 
two Israeli EL/M-2083 Aerostat radars 
in 2004-2005 for $145 million (Rs 695 
crore), and is planning to deploy a to-
tal of six. Perhaps 13 would be needed 
to cover all the borders. The tethered 
balloon can ascend and hover up to 
an altitude of 4 km for as long as 30 
days. Data gathered by its phased ar-
ray radar is transmitted to a central air 
defence centre where it is collated to 
maintain an extended and comprehen-
sive air-situation picture. The system is 
specially designed to detect hostile air-
craft at low level, at long range. Each 

system is reportedly 
capable of provid-
ing 3-D coverage 
over a radius of 400 
km—roughly equiva-
lent to the coverage 
of 30 ground-based 
low-looking radars. 
Force multiplication, 
once again. The most 
cost-effective C4I 
(Command, Control, 
Communicat ions , 
Computers and In-
telligence) solution 

more power

F125IN: Technical superiority to make
Jaguar roar. 
The right combination of innovation, 
technology and performance make the 
Honeywell F125IN engine the right fit 
and ideal choice for IAF Jaguars.

- Drop-fit replacement
- 555 pounds lighter than current configuration
- 4,400 pounds greater high / hot takeoff payload
- Decreased pilot workload, increased safety
- Proven performance: over 500,000 hours of operation 

on the F124 – F125 engine series 

F125IN engine from Honeywell. The future is now.
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would be a combination of AWACS, 
tethered aerostat balloons and ground 
radar stations. 
Air Refuelling Multiplies Reach: 
Plagued for decades by the extremely limited range of 
the Soviet era fighters, the IAF has long hankered after 
in-flight refuelling capability. Under a contract signed in 
2002, six Il-78 tankers, fitted with Israeli fuel transferring 
systems were acquired. Each can refuel six to eight Su-
30MKIs per mission. At one stroke, the IAF gained vastly 
expanded reach and a choice of operational options in 
closer theatres. The tankers have already been employed 
to stage IAF fighters to Alaska, South Africa and France. 
These versatile aircraft can also be quickly converted into 
cargo planes, enhancing strategic lift capability. The IAF’s 
power projection capability would, in the ultimate analysis, 
be limited by the size of its in-flight refuelling fleet. 

AUTOMATION ALL THE WAY
Unmanned Air Vehicles (UAVs) are currently all the rage 
following the spectacular performance of Predator drones 
in Afghanistan. UAVs have many advantages—these are 
compact and relatively silent, and, therefore, stealthy. These 
have long endurance and are economical to operate. Most 
importantly, these could be flown in harm’s way without a 

pilot’s life being risked. Their sensors pro-
vide continuous information in real time—
information whose quality and accuracy 
often exceeds that provided by bigger and 

more expensive manned aircraft. 
UAV-based Electronic Warfare systems also offer mani-

fold advantages, such as increased range and flexible de-
ployment for eavesdropping missions. This makes UAVs a 
force multiplier in both the strategic and tactical sense. How-
ever, like many other programmes involving military hard-
ware, India’s UAV programme has met with limited success. 
Therefore, it has had to import Searcher and Heron UAVs 
from Israel. In future, it will require more advanced UAVs to 
carry out missions both along and across the border. 

However, whatever their sophistication, force multipliers 
are not everything. Simple paradigms, like high serviceabil-
ity and quick turn around, can throw more aircraft into the 
fray. Better training and situational awareness produce re-
sults that exceed expectations. With every military operation 
under the media scanner, there has to be precise targeting 
with minimal collateral damage. Improved intelligence and 
precision weapons make this possible. In years to come, the 
credibility of the IAF, and how it acquits itself in combat, will 
depend heavily on its force multipliers—more so, in how 
precisely it conducts air operations. SP

MULTIPLICATION FACTOR: AWACS 
WILL ENHANCE MANIFOLD THE AIR 

OFFENSIVE AND INTERCEPTION 
CAPABILITIES OF IAF AIRCRAFT, 

LIKE THE MIRAGE-2000 (ABOVE) 
AND THE SUKHOIS
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E
XPONENTIAL GROWTH 
in military and weapon 
related technology has 
greatly increased the cost 
and complexity of mod-
ern warfare and weapon 

systems. But for countries which have 
the necessary resources, there is a vast 
array of weapon systems to choose 
from, available in the world markets. 
Air defence weapons are no exception, 
as systems tailored to specific require-
ments can be obtained. 

In broad terms, ‘air defence’ (AD) is 
protection of own airspace, territories 
and territorial waters against hostile 
air action both during peace and war. 
During peace, AD ensures that air activ-
ity in the domestic airspace conforms 
to the laws of the land. During war, AD 
aims to sustain national will by safe-
guarding strategic and military capa-
bility and preventing hostile air power 
from inflicting damage to war waging 
apparatus in own or enemy territory. 
Such damage could result from attacks 
by manned aircraft, UAVs or missiles. 
Pre-emption or destroying enemy air 
power in enemy territory before it can 
be employed is termed ‘offensive AD’.

AD is highly time critical due to the 
speeds at which the aggressor plat-
forms approach targets in own terri-
tory. The time available to react could, 
at best, be a few minutes or even lesser 
when stand-off weapons are employed. 
In this short time, the hostile ingress 
has to be detected, identified, inter-

In air defence operations, radars are vital for detecting hostile 
targets. On the other hand, stealth technology and ‘electronic 

counter-measure’ suites that evade or mislead radars have 
improved the survivability of attacking missions.

The INDISPENSABLES

By Air Marshal (Retd)  
N. Menon

more savings

F125IN: Reduced life-cycle costs 
to make Jaguar roar. 
The Indian Air Force has the opportunity 

to dramatically increase the capability and 

performance of its Jaguar fleet — while saving

over 7,000 crores in operational costs.

- Greater time between maintenance

- 2,000 hours minimum time between overhaul

- Lower cost maintenance

- Reduced fuel consumption

F125IN engine from Honeywell. The future is now.
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cepted and destroyed. In the ‘offensive AD’ operations, en-
emy AD assets have to be suppressed or destroyed to permit 
own vectors freedom of action in the area of interest.

RADAR’S A MUST
Thus, in AD operations, radars are vital for detecting hostile 
targets. The radar could be an airborne interception (AI) ra-
dar fitted on a fighter aircraft; a static radar of high or me-
dium power output (with varying detection range and height 
finding capability); a radar capable of detecting targets at 
low altitudes; an aerostat radar which is a radar based on 
a lofted platform; or an Airborne Warning and Control Sys-
tem, which is a radar fitted on a large transport aircraft. 
Synthetic aperture radars, phased array radars and active 
electronically scanned array radars are comparatively later 
additions that benefit from progress in technology, digitisa-
tion and miniaturisation. These radars are generally fitted 
on airborne or space borne platforms and are capable of 
generating high-resolution imagery.

The IAF’s High Power (HP) and Medium Power (MP) ra-
dars are deployed mostly in the western, northern and east-
ern sectors. The low level transportable radars (LLTRs) on 
its inventory are also skewed towards these sectors. Conse-
quently, there are gaps in the coverage in other areas. While 
more LLTRs are on order, there are no published reports of 

additional acquisition of HPRs and MPRs 
to plug the existing voids. Integration 
with civil radars is yet to be operation-
ally realised.

Second operation in the AD sequence 
is to identify a track on the radar. This is 
done through a system called Identification Friend or Foe 
(IFF)—a slight misnomer as the system only identifies a 

friendly platform which is fitted with compatible and service-
able equipment. Essentially, IFF comprises an ‘interrogator’ 
and a ‘transponder’. Earlier systems used ‘coded’ radar sig-
nals to automatically trigger the transponder in the aircraft 
being tracked. Modern systems use a separate specialised 
transponder beacon which can operate without radar. In 
military aircraft, the IFF transponder responds by returning 
a coded reply signal only when the incoming interrogation is 
identified as part of the friendly forces network.

The IFF transponder receives interrogation pulses at one 
frequency and sends the reply at a different frequency. The 
IFF is encrypted with a secret key. IFF responders with the 
same secret key will be able to decode the IFF message and 
send back a three-pulse reply. The interrogator then com-
pares each reply to the challenge message and marks these 
targets as ‘friendly’ while also storing their azimuth and 
range. Thus, the command and control centres can prevent 
fratricide, gain critical time to counter enemy attacks and 
retain superior situational awareness while the combat/bat-
tle is in progress.

AAM & SAM SYSTEMS
Intercepting the target and destroying it are next in the se-
quence of AD operations. When the warning is sufficient, 
interceptor aircraft on standby on ground or already air-

borne can be directed towards the threat. The 
target is forced to abort mission or, if it contin-
ues in the attack, is neutralised by firing an air-
to-air missile (AAM) or the cannons integral to 
the fighter aircraft. AAMs are categorised as short 
range (SRAAMs) and beyond visual range missiles 
(BVRAAMs), that include long range (LRAAMs) 
and medium range missiles (MRAAMs). The IAF 
has both types, acquired from Russia and France. 
The Pakistan Air Force is in the process of acquir-
ing 500 US advanced medium range missiles (AM-
RAAMs) AIM-120C5 which are effective up to a 
range of 120 km.

India is developing the Astra missile with a 
BVR of 80 km. Guidance of these missiles is ei-
ther through semi-active or active radar homing 
or a combination of the two. The capability of the 
AI radar plays a dominant role in the success or 
otherwise of these missiles. Short range missiles 
employed during aerial combat within the visual 
envelope can also have infra-red guidance system. 
Some missiles are laser guided. The AAMs are 
very expensive weapon systems with AIM-120C5 
reportedly costing $400,000 (Rs 2 crore) per unit. 
These also require elaborate environmental pro-
tection.

When interceptor aircraft are not available or 
it is impractical to use them, surface-to-air missile 

(SAM) systems can be employed. Again, there is a 
wide variety to choose from. A very special class of 
SAMs are the anti-ballistic missiles (ABMs) utilised 
to counter intermediate-range ballistic missiles 
(IRBMs) and inter-continental ballistic missiles 
(ICBMs). The threat posed by the IRBMs and ICBMs 

spurred nations to counter them and the ABM programme 
was initiated. The ABM system involved continuous surveil-

ABORT MISSION: 
AIR-TO-AIR MISSILES 

ARE DEPLOYED TO 
ANNIHILATE THE 

TARGET (SEEN HERE 
ARE THE AAMS OF  

THE SU-30MKI)
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lance by sets of powerful long 
range radars and on detection 
launch of an ABM to destroy the 
incoming IRBM or ICBM. 

TARGET IRBMS & ICBMS 
Exo-atmospheric interceptor missile destroyed the target 
IRBM/ICBM outside the atmosphere and the endo-atmo-
spheric interceptor did its job after the target had entered 
the atmosphere. Systems like the US Patriot, Israeli Arrow 
or the Russian S-300/400 were operational but were not 
ICBM capable as the ICBM warhead moved much faster 
than these ABMs.

During the US-Iraq war the success rate of Patriots 
against Scud missiles was extremely low. Apart from the 
US, Russia and Israel, India is the only country to have em-
barked upon an ABM development programme. Late 2006, 
a Prithvi-2 missile was launched and at an altitude of 50 km 
it was successfully intercepted by a Prithvi AD interceptor. 
An endo-atmospheric ABM, the Advanced AD missile, was 
tested in 2007. Two new systems being developed will be 
capable of intercepting ICBMs.

An ICBM or IRBM can be destroyed at four different 
stages: at pre-launch by mounting a first strike; at boost 
phase, when after lift-off the missile is relatively slow and 
vulnerable; exo-atmospheric interception, when the ICBM 
is in space free-flight; or at the re-entry phase. The process 
is complex and very expensive and as experience indicates, 
the probability of success is low. If and when India gets a 
functional ABM system it would be operationalised under 
the aegis of the Strategic Forces. The low probability of suc-
cess coupled with extremely high maintenance and carrying 
costs casts doubts over the cost-effectiveness of India’s ABM 
programme and the wisdom of continuing with it.

THE INDIAN ARSENAL
The more conventional SAM systems can be effectively 
employed against intruding aircraft and a few against 

cruise missiles. Patriot, S-300 and S-
400 AD systems fall in the second cat-
egory. The IAF’s Pechora AD systems 
have a kill envelope extending in range 
from 3.5 km to 28 km. These systems 
were acquired nearly 40 years ago and 
many firing units have been ‘reduced 
to produce’ spares for others to be kept 
operational. The IAF also has the OSA-
AKM quick reaction SAMs which are 
highly mobile. The search radar, mis-
sile guidance and missile launcher are 
all mounted on Telar vehicle. The later 
versions of the missile had kill enve-
lopes from 10 km to a near boundary 
of 1.5 km.

Man portable AD system (MANPADS) 
IGLA is also in the IAF’s arsenal for de-
ployment in remote and mountainous 
areas. Replacements for Pechora and 
OSA-AKM are being developed jointly by 
the Defence Research and Development 
Organisation and foreign vendors with 

induction/operationalisation by 2012-2014. Two squad-
rons of Akash missile will be inducted by 2011. A very short 
range ADS is being procured jointly for all three services 
through a global tender to replace IGLA systems. India has 
also reportedly contracted for 18 Spyder short range AD 
systems from Israel. The Spyder ADS follows a recent trend 
of utilising air-to-air missiles used on fighter jets as SAMs. 
This truck-mounted four-canister system combines optical 
and radar tracking with any mix of the short range Derby-4 
and the ultra agile Python-5 missile. The farthest boundary 
is 15 km.

Anti-aircraft guns L-70 that are deployed for AD are 
manned by army personnel and these units practice regu-
larly with air force units. During operations, when deployed 
with the IAF, the ack-ack units integrate with other AD units 
in the area and operate under IAF control. The AD Artillery 
is in the process of replacing the L-70 with a more contem-
porary firing platform.

For suppression of enemy AD, India has the Harpy elec-
tro-optically guided anti-radar ‘loitering missiles’. India has 
also evinced interest in the Harop loitering missile which 
has a greater loiter time and is more accurate. While newer 
options are available as AD weapons, there have been con-
current advances in the protection provided to attacking 
aircraft. Stealth technology to reduce radar signature and 
installation of effective ‘electronic counter-measure’ suites 
to evade or mislead search and acquisition radars has im-
proved the survivability of attacking missions. This cat-and-
mouse game between the defender and the attacker is an 
inevitable process.

To achieve credible protection, all available AD weapon 
systems in an area have to be integrated so that seamless 
operations are possible. Operationalisation of the ‘Tele-pres-
ence System’, comprising high-definition cameras, spatial 
audio and calibrated acoustic equipment for providing real-
life experience between remote commanders, will greatly 
enhance command and control of all types of war scenarios, 
especially AD operations. SP

FEARSOME REACH: 
THE IAF’S PECHORA AIR 
DEFENCE SYSTEMS HAVE  
A KILL ENVELOPE 
EXTENDING IN RANGE 
FROM 3.5 KM TO 28 KM
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Riding on a combination of mediums, like  
fibre-optics and satcom, the IAF could become  

capable of conducting network-centric air operations

WEBBED 
S o l u t i o n

T
HE ABILITY TO COLLECT, 
PROCESS AND DISSEMI-
NATE flow of information 
leading to increased mis-
sion space awareness and 
subsequent dominance 

constitutes the essence of  present-day air operations—firmly 
fixed in a classical extended C4ISR framework (Command, 
Control, Communications, Computers, Intelligence, Surveil-
lance and Reconnaissance). Success of such operations is 
ensured through shared situational awareness, close collabo-
ration, co-ordination of capabilities and the ability to react 
quickly to highly dynamic modern airborne threats. 

Networking of widely dispersed ground-based sensors 
(radars, visual observation posts, passive electro-optical and 
radio frequency sensors), multi-spectral sensors on a host of 
airborne platforms (combat aircraft, Airborne Warning and 
Control System, or AWACS, Unmanned Aerial Vehicles, or 
UAVs, aerostats, and so on) and processing of massive data 
flow from such diverse sources to generate a comprehensive 
air picture in a defined air volume has become the foremost 
task in the conduct of not only the air defence (AD) but, the 
entire gamut of air operations. The air scenario—referred to 
as operational situation picture (OSP) or air situation picture 
or recognised air picture—has to be both comprehensive and 
stable to serve as the main source of information for decision 
making at various echelons of the command structure. 

In the past, creation of air picture, involving two or more 
sensors, was done manually. However, since the quality of 
decisions that emanate at various levels of a networked sys-
tem (in the areas of threat evaluation, force application and 
battle management) depends directly upon the quality of air 
picture, the manual, or so-called semi-automatic networks, 
were found to be inadequate for controlling modern day air 
operations. While the air picture becomes the essential tool 
for operational decisions, a host of decision support tools are 
incorporated in the system for mission planning, threat pri-
oritisation, weapon selection and threat engagement for the 
conduct of efficient and effective air operations.

EVOLUTION & EXPANSION
As technology continued to evolve in terms of better sensors 
and computing power, technologically advanced air forces the 

world over re-defined the roles, func-
tions and responsibilities of the then 
existing conventional organisations and 
its intervening command echelons to 
encompass all air operations and not 
remain confined to AD functions alone. 

It was but a natural evolution.
For effective air operations, air space management being 

a precondition, a total knowledge of spatial orientation of all 
friendly air vehicles (fighters, transport aircraft, surveillance 
platforms, armed helicopters, UAVs, and so on) in the given 
air space became mandatory. With such data being available, 
conduct of all air operations such as mission planning of own 
aircraft, storage and dissemination of target data, issue of air 
tasking orders to bases, control of support elements (tankers, 
UAVs, AWACS), tactical routing to avoid space and time con-
flict, search and rescue operations, and so on from a single 
control centre made logical sense. The AD Control Centres 

By Air Marshal (Retd) 
V.K. Bhatia
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thus evolved in to Air Operations Control Centres (AOCCs), 
while the intermediate node, normally called the AD Direction 
Centre (ADDC) in the earlier structure, was either replaced by 
a Control and Reporting Centre (CRC) or eliminated altogeth-
er, depending upon the geographical factors and traffic den-
sity. For the AOCC to function effectively, a reliable, robust and 
secure communication network was almost a precondition. 
Narrow band dedicated point-to-point links had to, therefore, 
make way for highly secure broadband data backbones capa-
ble of handling large volume of voice, data and video signals.

At the functional level, it translated into establishing a Cen-
tral AOCC, regional centres and sub-regional control nodes 
connected to air bases, missile command posts, autonomous 
AD zones, civil air traffic control centres and ground-based 
sensors (mobile observation posts, radars of various types 
and a number of remote facilities). This ground network was 
dynamically linked to AWACS, Joint Surveillance and Target 
Attack Radar System, Airborne Early Warning, and local net-
works between combat aircraft. 

Compared to other advanced and more modern air forces, 
especially of the western world, how did things shape up in the 
Indian Air Force (IAF)?  Like all other air forces, the evolution-
ary process in the IAF also progressed through the AD route 
which, itself, acquired a formal structure only after the 1962 
war with China. Following the 1962 setback, new hardware 
and command and control (C2) structure were acquired and 
the doctrine defined, to establish the AD network with active 
assistance from the US. ADDCs, collocated with high powered 
Westinghouse Star Sapphire radars, were established as the 
nodal points for regional AD and tropo-scatter communica-
tion links engineered between major nodes. The C2 structure 
then established has continued to survive till date, albeit with 
certain modifications. As the low level air threat became pro-
gressively more significant, Base AD Centres and CRCs were 
created for point and limited area defence, respectively, all 
linked to an ADDC but with a degree for autonomy in terms of 
decision making and response to emergent air threats.

CREATING INFRASTRUCTURE
The connectivity between various nodes and echelons of the 
AD structure was ensured through a dedicated communi-
cation network based on tropo-scatter and line-of-sight mi-
crowave. Exchange of data and its processing, however, re-
mained manual. The data handling and processing system 
was periodically upgraded with the introduction of semi-au-
tomatic data handling equipment and subsequently through 
an indigenously developed automatic data handling system. 
In the mid-1980s, the IAF also launched an ambitious proj-
ect to develop an automated CRC with the help of DRDO, 
called the Low Level Radar Networking Group (LLRNG).

In the early 1990s, indigenous development of Futuristic 
Automatic Data Handling System (FADHS) by a public sector 
unit was also launched to enable better integration of assets 
and faster decision making. However, all these projects met 
with only partial success compelling the IAF to structure in-
terim ad hoc solutions—essentially manual in content, but 
backed by a few automatic modules for interceptions, mis-
sion planning, and so on. The IAF realised that given the 
complexity of integrating radars of varying technological vin-
tage and capabilities, as well as systems like the aerostats, 
AWACS and modern ground-based radars that the force had 

proposed to acquire, it was not possible to engineer a com-
prehensive network, based on indigenous capability alone.

Accordingly, after conducting a global survey and visiting 
combined air operations centres of some advanced countries, 
the IAF proposed to acquire five Integrated Air Command & 
Control Centres (IACCS)—one for each of its five operational 
commands—finally, connected to the highest rung of the com-
mand ladder, the National Command Post. In addition, although 
not part of the IACCS, a strong multi-spectral communication 
backbone is also required for the entire system to ride on for 
creating the all-encompassing connectivity. 

At the heart of the air force’s communication network is 
the Air Force Network (AFNET)—a dedicated IAF fibre-optics 
network that offers up to 500 MBPS encrypted, unjammable 
bandwidth. This bandwidth should be more than adequate for 
IAF’s current and foreseeable requirements of network activity 
vis-à-vis air operations. The third segment of the triptych is the 
Operational Data Link (very similar to the Link 16/22 of NATO) 
which will link up all airborne platforms.

Vice Chief of Air Staff Air Marshal P.K. Barbora recently 
confirmed plans to launch a defence satellite with the help of 
the Indian Space Research Organisation which will provide the 
necessary connectivity in the entire gamut of imaging, data-
linking, communications, and so on. Riding on a combination 
of communication mediums, such as fibre-optics and satcom, 
with backup provided by the tropo (as long as it lasts) and mi-
crowave at major hubs and bases, together with battlefield ra-
dio and mobile satcom, the IAF could realise its dreams of be-
ing capable of conducting network-centric air operations. SP

POWER OF THE PHALCON

The Indian Airborne Warning and Control System (AWACS) is an 
unique blend of Russian hardy aerial platform IL-76 with state-
of-the-art Israeli airborne Phalcon system. The IAI/Elta Phalcon 
system incorporates the EL/M-2075 Active Electronically Scanned 
Array (AESA) phased array radar. The radar consists of array 
transmit/receive modules that allow a beam to be electronically 
steered, making a physically rotating rotodome unnecessary.

In addition, the AESA radar has very short to instantaneous 
scanning rates. The phased array radar allows positions of air-
craft on operators’ screens to be updated every two to four sec-
onds, rather than every 20 to 40 seconds as is the case on the 
revolving rotodome AWACS with normal radars. Other than the 
radar, the Phalcon system’s sensors also include IFF, ESM/ELINT 
and CSM/COMINT. A unique fusion technique continuously cross-
correlates data generated by all sensors: this data is combined 
with an automatically initiated active search by one sensor for 
specific targets detected by other sensors. One of the greatest 
advantages of the system is that radar beams can be pointed at 
any direction in space and time with the beams’ parameters fully 
controlled by the radar computer. The radar employs a flexible 
time-space energy management technique with many additional 
advantages such as: selectable surveillance, optimised detection 
and tracking, fast track initiation without false alarms, extended 
detection range and, high fault tolerance and redundancy.

The recently inducted AWACS will spearhead the IAF’s net-
work-centric operations around which the other NCW elements 
will coalesce. Although some IAF elements have operated under 
the AWACS environment in some of the recently conducted joint 
international air exercises, in the long run, the IAF will have to 
devise its own AWACS strategies.  •
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O
CCASIONALLY, ONE 
READS ABOUT SPACE 
BECOMING THE BAT-
TLE GROUND of the 
future. Several exotic 
scenarios are painted, 

some of them mirroring popular ar-
cade games. In his book The Next 
Hundred Years, George Friedman pre-
dicts the possibility of the next Great 
War being fought almost entirely in 
space. By about 2050, he suggests 
the US would operate huge space sta-
tions—which he calls “Battlestars” af-
ter the popular TV series—that would 
serve not only as weapon platforms 
but as command and control centres 
to manage conflicts on the Earth’s 
surface. There would be three “Battle-
stars” situated in geosynchronous or-
bit to cover almost the entire planet. 
Further, he proposes that an enemy 
would be able to strike at the “Battle-
stars” with stealth missiles launched 
by bases on the far side of the Moon. 
Such launches could be conducted in 
secret and placed on eccentric cours-
es that would cause warheads to ar-
rive at their targets days later. The 
missiles would be stealth, made to 
look like meteors or space junk. Thus, 
a decapitating blow could be inflicted 
on space assets owned by an enemy 
nation. 

For now, the complexity of the 
technologies involved, their limita-
tions vis-à-vis fratricide, the legalities 
(in terms of international law relating 
to use of space for civil and military 
purposes) and their extremely high 
price tags render these scenarios 
theoretical for most nations. From a 
purely economic point of view, India 
would rather not spend on initiatives 
that are aimed at erecting a mili-
tary capability in space and, instead, 
spend that money on development of 
infrastructure. However, in future, the 
elevation of contests between con-
tending air forces into near and outer 
space is a foregone conclusion. The 
Indian Air Force (IAF) is the fourth 
largest in the world and, like in the 
past, will engage inimical air forces in 

By Our Staff 
Correspondent

REACH 
 BEYOND 
  the

SKY
India’s economic growth 
and technological stature 
present the opportunity 
for the IAF to push for 
creating an adequate 
military space capability 
as dictated by future 
projections

34  SP’S AVIATION  Issue 9 • 2009 

PH
O

TO
G

R
AP

H
S

: 
W

W
W

.IS
R

O
.O

R
G

 &
 W

W
W

.A
R

M
YB

AS
E.

U
S

 IAF 
Special

  IN SPACE:  TECHNOLOGY  



Issue 9 • 2009  SP’S AVIATION  35 

IAF Special
  IN SPACE:  TECHNOLOGY 

the future, too. In the coming decade, China and Pakistan 
are both likely to ensure the necessity for the IAF to be pre-
pared for war—on the ground, at sea, in the air and, finally, 
in space. That brings us to the next question: what capabili-
ties can the IAF aim to acquire in space in the near future? 
This article aims to answer that question but is restricted to 
practical initiatives in the near future rather than impracti-
cal dream projects. 

IAF STRIDES AHEAD
The acquisition of Airborne Warning and Control System 
(AWACS) and modern fighters by the IAF is somewhat as-
suring but its modernisation would not be consummated 
without the acquisition, integration, training and operation-
alisation of space capabilities. Considering that the IAF’s 
strategic role is predominant, given India’s geo-strategic 
location, the force’s space capabilities would consequently 
be strategic in nature—irrespective of the role these relate 
to. This is also on account of the fact that it is hardly likely 
that horribly expensive space-based systems would be used 
against tactical targets. That is not to say that it is not possi-
ble for the IAF to use space capabilities for tactical purposes, 
but just that such scenarios do not appear to be relevant in 
the near future. So where could the IAF go from here?

One of the key hurdles to the IAF acquiring space capa-
bilities is the manner in which the Indian space programme 
has evolved. While nations with older space programmes 
kept in mind military and strategic missions when designing 
the blueprint for their programmes, Indian motivations were 
biased towards peaceful, civil uses of space vehicles; any 
strategic or military spin-offs were incidental. Given the eco-
nomic implications of space programmes, it is unlikely that 
India is going to be able to afford development programmes 
aimed primarily at military use of space in the near future. 
Thus, what the IAF needs to look at is existing space capa-
bilities, and improvise these to meet military purposes. In 
other words, the IAF would be better advised to look at what 
is on offer and grab those space capabilities immediately to 
its advantage while pursuing mission-related capabilities in 
the long run. If this premise be accepted, some military uses 
of extant space capabilities show up readily.

Foremost is the use of space for communications. Space-
based communications would undoubtedly enhance the 
flow of information and data for conventional purposes be-
cause of the inherent, lower level of vulnerability of space-
based communication systems to enemy action. Moreover, 
the much higher survivability of these systems would render 
them invaluable to the credibility of a second strike by our 
nuclear triad. Survivable communication links—stationed in 
the comparative safety of space—would strengthen the re-
taliatory aspect of the Indian nuclear doctrine.

SPACE-BASED COMMUNICATIONS
Arguably, in certain scenarios, the IAF represents the most 
credible part of the retaliatory strike capability and hence, 
the need for the IAF to have survivable communication 
systems stationed in space. The IAF’s ambition to be a 
strategic air force and the matching capabilities in terms 
of aircraft, air-to-air refuelling and AWACS also dictate the 
need to have space-based communications so that when 
the IAF is deployed at its farthest reaches, communication 

overstretch does not pose a problem. This is where space-
based communications would complement strategic reach 
mobility and striking power of the IAF. Secure, broad band, 
reliable space-based satellites would serve to provide for 
real time transfer of data and information between var-
iegated air-borne, sea-based and ground platforms—thus 
adding tangible value to not just the IAF operations but 
also joint operations.

As mentioned earlier, the acquisition of long range air-
craft, air-to-air refuelling capabilities and AWACS have en-
hanced the IAF’s reach considerably. A larger geographical 
coverage would expand the number and type of targets, 
thereby demanding precise Intelligence Surveillance Recon-
naissance capabilities which could only be augmented and 
made more efficient by space-based assets. Strike capabil-
ity would be only as precise as the accuracy and timeliness 
of targeting inputs available. Political air-space restrictions 
would restrict acquisition of targeting intelligence and hence 
to match strategic reach with adequate intelligence and tar-
geting information, the availability of space-based assets 
would be imperative. Permanent space-based Electronic 
Intelligence (ELINT) could compensate for the prevailing 
airborne capabilities, which are transitory and temporary 
in nature. For example, while the entire spectrum of aerial 
platforms, ranging from aircraft, UAVs, aerostats as well 
as balloons in near space, are of a transitory nature, satel-
lites would enable safe, permanent presence and persistent 
watch over area of operations. In brief, the prevailing strate-
gic breadth, reach and vertical depth of airpower would be 
more efficiently exploited for national security and defence 
goals by integrating space-based capabilities into the con-
ventional airpower apparatus.

Air and space missions could do with space-based, accu-
rate navigation systems. In view of the enormously expand-
ing reach of national airpower, these capabilities would be 
necessary for enabling precise navigation, targeting and de-
livery of scarce and costly platforms, munitions, personnel 
and humanitarian assistance well beyond national borders. 
It is foreseeable and practicable within Indian capabilities to 
station in space satellites and systems which provide assis-
tance for navigation to civil and military aircraft—manned 
and unmanned—and eventually permit the phasing out of 
radar based manual systems.

MILITARY APPLICATIONS
What about more aggressive, offensive capabilities? Techno-
logically, that is possible. However, affordability is the ques-
tion. The US Air Force has a plan for space that spells out the 
need for an armada of space weaponry and technology for 
the near-term and in years to come. The 176-page “Trans-
formation Flight Plan” offers a sweeping look at how best 
to expand America’s military space tool kit. The document 
states that space superiority combines the following three 
capabilities: protect space assets, deny adversaries’ access 
to space, and quickly launch vehicles and operate payloads 
into space to replace space assets that fail or are damaged/
destroyed. From space global laser engagement, air launched 
anti-satellite missiles, to space-based radio frequency ener-
gy weapons and hypervelocity rod bundles heaved down to 
Earth from space—the US Air Force flight plan portrays how 
valued space operations have become for the warfighter and 
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in protecting the nation 
from chemical, biological, radiological, nu-
clear, and high explosive attack.

A number of space-related transfor-
mational capabilities are described in the 
document. These include Air-Launched 
Anti-Satellite Missiles, Counter Satellite 
Communications Systems, Counter Sur-
veillance and Reconnaissance Systems, 
Evolutionary Air and Space Global Laser Engagement, Hy-
pervelocity Rod Bundles (with the capability to strike ground 
targets anywhere in the world from space, orbital transfer 
vehicles, space-based radio frequency energy weapons, di-
rected energy beams and so on. However, it would be at 
least a decade before India can think about investing in 
these ‘military’ capabilities in space.

Instead of space providing the IAF with an offensive 
wherewithal, space capabilities are seen as force multipliers 
to enable better exploitation of other war making elements—
not just of the air force but also the other two services. Thus, 
the use of a space-based system to enhance airpower of the 
IAF would, by definition, contribute to the success of joint 
operations. The IAF, on account of India’s geography, is the 
common linkage to all single service (IAF), bi-service (IAF 
along with the army or the navy) and tri-service (joint) op-
erations. Any space capability that serves to add value to 

the IAF’s operational ca-
pability automatically has the potential to 
increase the probability of success of joint 
operations. 

Roles prescribed for the IAF comprise 
deterrence, punishment, protection, pro-
jection and peace-time. For each of these 
roles to be fulfilled, the IAF would be aided 
by a presence in space as even the benign 

role of ‘projection’—say, assistance to friendly nations in 
distress—would require long-range presence, persistence, 
‘forward-basing arrangements’ and so on. As is evident 
from the wide interest in space, a ‘space race’ is already on 
and weaponisation of space is inevitable.

As the IAF uses air and space for all its missions, the 
similarity between what it does in the air and what is fea-
sible in space render it the most suited service for taking on 
the space-based and space-enabled capabilities. The term 
‘aerospace force’ is already in use and the evolution of de-
fensive, supportive roles to more aggressive ones in the fu-
ture is but a logical progression. As can be expected, the 
usual bureaucratic tangles will delay the procurement and 
positioning of hardware in space—much like in the case of 
the selection of a modern fighter. Meanwhile, the IAF would 
do well to start thinking about doctrinal changes to accom-
modate evolving space capabilities. SP

SPACE AMBITIONS: SECURE, 
BROAD BAND, RELIABLE  

SPACE-BASED SATELLITES 
WOULD SERVE TO PROVIDE FOR 
REAL TIME TRANSFER OF DATA 
AND INFORMATION (SEEN HERE 

IS ISRO’S POLAR SATELLITE 
LAUNCH VEHICLE, PSLV-C12)
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SP’s EXCLUSIVE  MMRCA DEAL

In September, US aerospace giant Lockheed Martin flew 
the equivalent of an F-16IN Super Viper into Hindustan 
Aeronautics Limited airport at Bangalore for flight evalu-
ation—a crucial phase in the selection process in the ten-

der for the 126 Medium Multi-Role Combat Aircraft (MMRCA) 
for the Indian Air Force (IAF).

A team of professionals led by John Giese, Senior Manager 
International Communications, addressed the media even as 
the exercise was enlivened by an F-16IN Super Viper Simula-
tor as also other audio visual aids. 

THE MACHINE: SALIENT FEATURES
An unique new fighter, the F-16IN Super Viper shares a heri-
tage with the other Fifth Generation fighters—the F-35 Light-
ening II Joint Strike Fighter and the F22 Raptor. Evolutionary 
integration of Fifth Generation technologies supports the claim 
that the Super Viper is the ultimate Fourth Generation Fighter 
that meets or exceeds all of India’s MMRCA requirements and, 
as per the OEM, is absolutely the right choice for the IAF.

Taking into account the more than 13 million flight hours 
in peacetime and combat operations, the F-16IN comes across 
as the most reliable, maintainable and safest multi-role fighter 
in the world. It has the lowest life-cycle cost and is consistent 
with existing IAF maintenance practices.

The F-16IN Super Viper has an impressive operational 
track record:

• Over 400,000 combat hours
• More air-to-air victories
• Over 100,000 combat missions flown
• Over 2,200,000 kg of ordnance delivered in combat 
• Over one million operational sorties in support of global 

war on terror
Further, the F-16IN offers the highest thrust engine in com-

petition, the General Electric F110-132A. It has 32,000 lbs 
of thrust with an unprecedented record of safety, reliability, 
maintainability and durability. The level of confidence in the 
single engine concept is reinforced by the fact that the next 
generation fighter, the F-35 Lightening II Joint Strike Fighter, 
is also a single engine aircraft. The low radar signature of the 
F-16IN reduces detection by enemy radars. Its single engine 
design has a smaller infrared and visual signature than twin 
engine fighters. The Raytheon internal electronic warfare sys-
tem avoids or defeats the most advanced threats.

Communication is rendered clarity with the pilot receiv-
ing easy-to-interpret information via the all digital cockpit and 
helmet mounted cueing system. The large colour displays are 
capable of fusing data from on and off-board sensors, reducing 
e-workload and enabling the pilot to focus on the mission. 

In addition, the fusion of net-centric operations and on-
board data provides a total battle space picture and optimises 
mission accomplishment. Data integrates through all phases 
of the mission, transforming the pilot from an aircraft system 
manager to a tactician. 

THE AESA RADAR 
The newest breakthrough in airborne radar technology, the 
Northrop Grumman APG 80 Active Electronically Scanned Ar-
ray (AESA) radar, is the only fully developed integrated radar 
of its kind operational on the international market today—and 
the F-16IN Super Viper offers the only AESA delivered inter-
nationally today. This revolutionary all-weather precision tar-
geting sensor provides outstanding situational awareness and 
detection, ultra-high resolution Synthetic Aperture Radar map-
ping, fully interleaved with automatic terrain following and air-
to-air tracking of multiple targets.

Along with longer range detection, a large operating 
bandwidth, and interleave modes, there are other benefits 
of the AESA radar. The antenna of the Super Viper AESA 
is a fixed plate that does not move. Gone are the stability 
limits of the actuators driving the mechanical antennas in 
the other fighters.

Fully integrated and optimised, the F-16IN AESA radar does 
not care if the Super Viper is manoeuvring. It continues search-
ing, detecting and providing high quality tracking data through-
out the fighter’s operating envelope. When properly integrated, 
the AESA radar can detect when a contact is manoeuvring and 
devote more time to tracking and prevent a loss of track.

LARGE WEAPON INVENTORY
The Super Viper has an external load capability of 8,000 kg, 
more than any other fighter in the competition. The F-16IN 
can deliver in excess of 1,500 kg of ordnance on targets more 
than 1,700 km away and return home without refueling. The 
latest modern operational precision guided weapons are inte-
grated on the F-16IN. New advanced weapons have also been 
integrated to meet IAF requirements. The IAF will also be free 
to integrate indigenous or third party weapons.

India’s partnership with Lockheed Martin provides access 
to the highest technology, opportunity for technology co-devel-
opment, low risk licenced production and extensive long term 
business opportunities. The Super Viper also facilitates a key 
strategic partnership with the US and the USAF for joint train-
ing and interchange of logistical and operational concepts. SP

(To be continued.)
Air Marshal (Retd) B.K. Pandey, Bangalore

Lockheed Martin fields the F-16
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I
NDIA’S REGIONAL SECURITY ENVIRONMENT HAS 
REMAINED UNSTABLE AND AFFLICTED with peri-
odic violence since the 1960s. However, subtle chang-
es have been manifest in the last decade which would 
impinge on India’s security calculus for the future. 
These would also dictate the future size and structure 

of the Indian Air Force (IAF) since aerospace power contin-
ues to evolve as an immensely potent instrument of national 
power.

The first important consideration is that all military ac-
tion against the two major adversaries, China and Pakistan, 
would be taken under the shadow of proclaimed nuclear 
capabilities. Secondly, the operating environment and ma-
noeuvre space for the armed forces will be increasingly re-
stricted due to various factors, such as need to minimise 
collateral damage, legal and international issues and media 
glare. Last, but not the least, would be the increased rel-
evance of technological dominance in the conduct of opera-
tions, irrespective of the level of conflict. 

IMPACT OF NUCLEAR WEAPONS
Complications arising from the possession and threat of use 
of nuclear weapons are well known. There is, however, one 
aspect which has directly impacted the course of events in 
our region: it is only after Pakistan covertly tested its nuclear 
device with the help of China in 1998 that low intensity con-
flicts (LICO), proxy war and terrorism rose significantly in the 
Indian sub-continent. Going overt with its nuclear weapon 

capability in 1998 probably embold-
ened Pakistan to orchestrate the Kar-
gil misadventure. 

The other aspect is the mistaken 
perception that space for a conven-
tional conflict does not exist within 
the shadow of nuclear weapons. Ir-
respective of the debate on the neb-
ulous nuclear threshold, a credible 
conventional deterrence is absolutely 
necessary even in a nuclear neigh-
bourhood. Conventional hot war sit-
uations, with mass movement of ar-
mour, guns and troops seem remote 
in the South Asian context in the im-
mediate or foreseeable future. Future 
conflicts will be localised in nature 
and will be confined to finite limits of 
space, time and objectives. 

CHALLENGES FOR THE IAF
It is an established fact that there will always be some kind 
of stress along the Indo-Pak border. As is apparent for some 
time now, Pakistan will continue to resort to sub-conventional 
and low intensity options to foment unrest and keep the In-
dian armed forces engaged in low-intensity, counter-terrorism 
operations. 

China in all probability does not seek direct confrontation 

By 
Air Chief 
Marshal (Retd)  
Fali Homi 
Major

a 
Stitch 
I N  T I M E
Future warfare will 
assume many forms and 
will be unpredictable. 
Coping with the 
changing security 
environment is the 
challenge before the IAF.
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even though it has considerable superiority in almost all as-
pects of national capability. Beijing’s intentions have always 
remained inscrutable and one can only speculate. The rapid 
modernisation of the People’s Liberation Army Air Force with 
very capable platforms, development of infrastructure and the 
targeting of its ballistic missiles, all indicate that it definitely 
desires to maintain and project superiority over India, so that 
it can always bargain from a position of strength. 

Evidently, India will continue to face threats spanning 
the full spectrum of conflict—from low intensity to nuclear. 
It is equally apparent that it would have to create a cred-
ible and demonstrable deterrence to cater for all scenarios 
affecting its security. Current trends show that for a vari-
ety of geo-political and economic reasons, future conflicts 
would tend to shift towards the lower end of the spectrum. 
The way the recent events have played out reinforces the 
above analysis. Terrorism, random destruction, targeting of 
ordinary people in urban terrain and localised border skir-
mishes has become the new face of conflict. 

Broadly speaking, the emerging regional and global secu-
rity environment will impact operational doctrines, equipment 
profiles, training and, consequently, the organisational struc-
tures and mindsets of the Indian armed forces in consonance 
with India’s overall security calculus. The IAF would be no 
exception. The IAF must shift towards attaining a set of ‘ca-
pabilities’ which could be effectively applied to the vast range 
of possible scenarios, in concert with the established tenets of 
the flexibility of Air Power. The IAF must provide its national 
leadership with a set of options which could be prosecuted in 
accordance with the demands of the situation. The advantage 
‘Aerospace Power’ has in reacting to emergent situations is 
well known. Its unique capability of transcending all forms of 
boundaries and obstacles to deliver aerospace power in the 
manner required is also acknowledged. In keeping with this 
changed environment and new employment philosophies, the 
IAF must continue to acquire capabilities of precision strike, 
strategic reach, air dominance, persistence, responsiveness, 
flexible employment, mobility and transparency in intelli-
gence, surveillance and reconnaissance (ISR). 

IAF: METAMORPHIC TRANSFORMATION
The IAF is currently in the midst of a near total transformation 
of its capabilities. A comprehensive and focused modernisation 
programme has been set in motion. A large proportion of the 
IAF’s vintage combat assets are to be replaced over the next 
three ‘Plan’ periods. Acquisition of radars and sensors of all 
classes, air defence missiles, combat aircraft, helicopters and 
transport aircraft, unmanned aerial vehicles (UAVs), airborne 
warning and control system (AWACS), in-flight refuellers, com-
munication equipment and smart weapons is under way.

Operating infrastructure, maintenance facilities and net-
working all assets on a common architecture to enable instan-
taneous data and voice transfers between sensors, combat 
platforms and command/control centres is also being pro-
gressed. It is also inevitable that assets in space will need to be 
increasingly harnessed in due course. The key issue, however, 
is that this change must take place seamlessly and in time. 

A question may arise as to where the requirements of ‘Low 
Intensity’ and ‘Urban Conflict’ scenarios figure in the grand 
plans of the IAF? This is where the unique nature of aero-
space power comes to the fore. Assets that the IAF has and 

is acquiring possess immense capability. The same platform 
can perform a variety of roles and could be used in a variety 
of conflict situations. A suitably armed aircraft could fly out to 
destroy tanks in a conventional scenario or be employed to 
deliver precision ordnance through the window of a building 
in urban terrain. UAVs could be used to designate targets in 
enemy territory, or maintain a surveillance watch over a sus-
pect urban spot. Strategic assets like the AWACS can easily be 
used as airborne command posts in a hostage scenario and 
direct ground and airborne operations. IAF’s strategic heavy-
lift aircraft can transport forces and material rapidly to the 
conflict zone, altering the nature of response. A Su-30 can de-
liver precision weapons in a conventional war and be equally 
effective in a low spectrum scenario. 

In sum, modern aerial platforms are immensely capable 
and possess multi-role and swing-role capabilities. Specific 
situations will dictate the manner in which they are used and 
that is how the IAF must address the wide spectrum of pos-
sible threats and conflict situations. 

CONDUCT OF FUTURE  AIR OPERATIONS
Fundamentally, a typical air campaign will be executed at a 
very high intensity and with reduced ‘Decision Cycles’. All 
assets would be networked to such an extent, that they will 
provide total transparency of the battle-space, so as to domi-
nate the operational environment, through control over the 
domains of ‘Information’, ‘Space’ and ‘Cyberspace’. ISR as-
sets on station would provide real time intelligence and tar-
geting assessment that would permit switching of responses 
instantaneously, as the battle progresses. 

Such flexibility and responsiveness would be possible only 
by the networking of all elements on a secure and robust ar-
chitecture, which will enable distribution and access to all 
kinds of data. Possession of these capabilities and flexibility in 
their employment will hold the key to success in both conven-

tional and sub-conventional 
scenarios. The IAF obviously 
has to evolve along with these 
acquired capabilities. 

Future warfare will be un-
predictable and assume many 
forms. The kind of conflict sit-
uations that will emerge may 
not fit neatly into convenient 
categories and classifications; 
the regular will merge with 
the irregular, the actors will 
be diffused and faceless. The 
terrain will vary from the ur-
ban to snowy mountain peaks. 
Dealing with this immense 
range is the challenge before 
the IAF. Which is why acquir-
ing ‘across-the-spectrum’ air 
power capabilities and em-
ploying them flexibly and ef-
fectively will point the way to 
the future. SP

Acquiring 
‘across-the-
spectrum’ 
air power 
capabilities 
and 
employing 
them 
flexibly and 
effectively 
will point 
the way to 
the future

The author relinquished charge as 
Chief of the Air Staff on May 31.
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C
RYSTAL GAZING IS AN 
INHERENTLY RISKY 
proposition, more so 
when one is asked to put 
the clock forward by as 
much as two decades to 

predict how the Indian Air Force (IAF) would look and what 
would be its force structures in 2030. A difficult task indeed but 
made somewhat easier by two eventful developments. First 
was the emergence of India as the new economic powerhouse; 
second, was the IAF’s growing aspirations to transform itself 
from a mere sub-continental tactical force to an inter-continen-
tal, strategic aerospace power in conformity with other leading 
air forces in the world.  

India’s economic rise on the world stage and the chang-
ing geo-political and security scenarios transformed the IAF’s 
perceptions of its vastly changing and enhanced roles and re-
sponsibilities. The IAF began to appreciate the necessity to ac-
quire comprehensive operational capabilities characterised by 
flexibility, quick response, mobility and transportability of all 
forms of national power, as well as, long reach and precision-
targeting fire power with minimal collateral damage—all attri-

butes of a modern strategic air force. 
In this scenario, how should the IAF 
work towards building its capabilities 
into the 2030s? Any assessment of the 
future direction of the IAF must take 
into account the likely capabilities of 

countries whose air power could impinge on India’s security, in 
particular, and its enhanced global responsibilities, in general. 

HOSTILE NEIGHBOURS
Two major adversaries in India’s immediate neighbourhood 
are China and Pakistan. China’s military modernisation, pro-
gressing purposefully for more than two decades, received an-
other shot in the arm in the early 1990s when Beijing observed 
the superiority demonstrated by the coalition forces in the first 
Iraq war. This was also the time when it started to have access 
to the Soviet/Russian latest technologies and design base.

China’s modernisation drive to replace its antiquated weap-
on systems with the help of Russian technology and expertise 
saw the rapid transformation of People’s Liberation Army Air 
Force (PLAAF) which, by 2005, had acquired close to 400 Su-
27/Su-30 aircraft. This figure continues to increase with Chi-

By Air Marshal (Retd)  
V.K. Bhatia

Forecast for 2030
Hopefully by then, the Medium Combat Aircraft and 

the Fifth Generation Fighter Aircraft  
would constitute the high performance category in the IAF
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na’s home production of J-11 aircraft. In addition, domestic 
production of other types such as JH-7/7A, FC-1 and J-10 is 
progressing at a feverish pitch. PLAAF is close to realising its 
aim to have a predominantly Fourth Generation air force pro-
viding it with all-pervading capabilities of a modern, state-of-
the-art, offensive air arm with matching force-multipliers and 
support systems in a network-centric warfare scenario. 

As a partner in US’ ‘Global War On Terror’, Pakistan has 
been already supplied with $11 billion (Rs 52,860 crore) worth 
of modern weapon systems, including the latest F-16 aircraft, 
which even deposed dictator General Pervez Musharraf admit-
ted recently could be used against India. In addition, Pakistan 
has started producing the JF-17 Thunder (Chinese FC-1) in-
digenously. The Pakistan Air Force is being given maximum 
priority to transform itself into a modern fighting force. Soon, 
India could be confronted with 1,500 to 2,000 Fourth Genera-
tion combat fighter jets at its two borders.

ENHANCING COMBAT POWER
Against this backdrop, the IAF has to build itself to face the 
emerging threats and future challenges. So what sort of air 
force is visualised in 2030, a time when the IAF will also be 
getting ready to celebrate its centenary? The present discus-
sion will focus on the issue of combat power. 

An earlier assessment that a somewhat qualitatively im-
proved 35-squadron force would be reasonably efficient was 
obviously flawed in the rapidly changing security paradigms. 
The IAF is at present struggling with a depleted strength of 
around 30 squadrons, amounting to a numerical degrada-
tion by 25 per cent of its earlier strength of 39-and-half. 
Once again, there was seemingly flawed thinking in some 
quarters that force multipliers could offset shrinking force 
levels. But force multiplication can never be a substitute for 
force, and this is even more so when the adversary also pos-
sesses force multipliers. It is known that China is well ahead 
of India in force multipliers and Pakistan is trying its utmost 
to catch up, while, as stated earlier, both are feverishly mod-
ernising their combat force levels. 

Evidently, the IAF will have to embark on not just a mod-
ernisation plan but also a comprehensive inventory aug-
mentation programme to build up its combat force to the 
desired levels. While it is not suggested that the IAF should 
match its adversaries ‘brick-for-brick and stone-for-stone’ 
but it would certainly have to work towards building capa-
bilities to manage a two-front requirement with a proper 
mix of high, medium and low-end performance aircraft. It 
must also be remembered that the very definition of ‘perfor-
mance’ continues to change with the continuing infusion of 
ever-increasing high-end technologies.

At present, the Jaguar and/or Mirage 2000 are considered 
to be medium/high-end technology aircraft, but these could 
well fall in the low-end category in a decade or two from now. 
As for the number of squadrons, different requirements have 
been projected depending on individual appreciations. In the 
early 1960s, amidst hostilities with China and Pakistan, it was 
decided to equip the IAF with 64 squadrons, including 45 fight-
er combat squadrons. Many believe this figure could provide a 
planning datum to achieve the desired strength by 2030. The 
IAF could work towards achieving the earlier strength of 39-
and-half squadrons in the first decade, that is, by 2020, and 
augment it further to 45 squadrons by the 2030 time frame.

ACQUIRING & UPGRADING
Apart from upgrading most of its existing fighter fleets that 
have adequate residual life, such as the Mirage 2000, MiG-29 
and Jaguars, the IAF is progressively inducting additional Su-
30MKI aircraft in an attempt to arrest any further downslide 
in its combat squadrons’ strength. The long-drawn Medium 
Multi-Role Combat Aircraft (MMRCA) programme has reached 
the flight evaluation stage.

However, considering the slow pace of the acquisition pro-
gramme for 126 MMRCA, the IAF is not likely to start inducting 
these aircraft before 2015. In addition, the indigenous LCA, 
even after its proposed induction into the IAF in 2011 in lim-
ited numbers, will not be able to achieve Full Operational Ca-
pability before 2014-15. However, even if all goes according to 
the plan, the IAF would still have only 34 to 35 squadrons by 
2020 instead of the desired 39-and-half squadrons. This could 
be done by ordering around 100 more Su-30MKIs as a follow 
on order to the existing programme. This number would be 
needed as, by then, a large number of existing fleets such as 
the MiG-27 and MiG-21 would have been consigned to history. 
(See table on page 22 in SP’s Aviation September edition)

By 2030, it may be presumed, that there would be marked 
changes in the inventories with the induction of newer types 
and retirement of some of the then older types. It is hoped 
that Fifth Generation aircraft such as HAL’s Medium Com-
bat Aircraft (MCA) or the Fifth Generation Fighter Aircraft 
(PAK-FA)—would have established itself in the high perfor-
mance category in the IAF. The IAF should seriously consider 
building its combat force levels to 45 squadrons. By lowering 
the sights a little, the indigenous LCA could be fine-tuned for 
counter surface force operations (CSFO). This would enable 
the IAF to undertake air dominance; counter-air and CSFO, 
including close air support to the army in a ‘cold-start’ sce-
nario, near simultaneously. This would also clear the Indian 
Army’s misgivings on this perennially contentious issue. SP

IAF COMBAT POWER: 2030
An attempt to depict the IAF’s possible/desirable combat 
force levels (restricted to jet fighters squadrons only; does 
not include other assets)

Technology 
Level

Aircraft Type Numbers Number of 
Squadrons

Fifth  
Generation 
(High Tech)

MCA/FGFA  
(PAK-FA)

100 5

High/Med  
Tech

Su-30MKI 360 18

High/Med  
Tech

MMRCA
(To be  
selected) 

200 10

Medium/Low 
Tech

LCA (Tejas) 200 10

Medium/Low 
Tech

Mirage-2000  
(Residual 
strength)

40 2

TOTAL 900 45
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O
N OCTOBER 8, 1932, 
FLIGHT LIEUTEN-
ANT CECIL BOUCH-
IER formed the No. 1 
Squadron, first and only 
squadron of the newly born Indian Air Force 

(IAF), equipped with four Westland Wapiti biplanes. Reporting 
to the squadron’s first Commanding Officer (CO) was a band of 
five young Indian Pilot Officers, Harish Chandra Sircar, Subroto 
Mukerjee, Bhupinder Singh, Aizad Baksh Awan and Amarjeet 
Singh, along with a group of dedicated ‘Hawai Sipahis’. 

Later, as an Air Vice Marshal, Sir Cecil Bouchier was to say, 
“The Indian Air Force is what it is today because of only one 
thing—the imagination, courage, loyalty and great quality of 
the first little pioneer band of Indian officers and airmen, for 
they were the salt of the earth.”

Today, in a radically changed environment, the IAF ex-
ists as a modern and potent fighting organisation with a large 
inventory of weapon systems and a manpower of more than 
160,000. Yet, what the first CO said then remains true: the IAF 
is what it is today because of the quality of its air warriors.

COMMUNICATION & EXPECTATION
Liberalised economic policies, high growth rates in India’s 

GDP and innovations in information 
technology have resulted in significant 
increase in international mobility, knowl-
edge, materials and technology. Institu-
tions have to adapt to these changes for 

survival and progress. The accelerated rate of change in the 
environment in the past few years has impacted on all or-
ganisations and the IAF is no exception. 

The IAF is a stabilised entity in an environment that is 
almost continuously changing. Within the stabilised entity, 
the IAF has a task to achieve. This is fairly well defined but 
could throw up sudden requirements not fully envisaged. 
Attacking targets at unprecedented heights during Kargil 
Operations required fresh training to ensure mission ac-
complishment. The IAF entity has technology. Given the na-
ture of its highly sophisticated inventory, personnel adapt 
to changing technology fairly quickly, but harnessing tech-
nological changes to benefit its personnel is more demand-
ing. The IAF entity has a structure that may need occasional 
tweaking to conform to environmental changes.

Recently, the IAF restructured its personnel below offi-
cer rank (PBOR) grades to ensure multi-skilling and keep the 
force lean. A similar exercise for officers is under consider-
ation. Lastly, but most importantly, the IAF entity has people 

By Air Marshal (Retd)  
N. Menon

To instill military discipline 
and pride in the blue 
uniform, the IAF needs to 
formulate innovative and 
creative HR policies in sync 
with the evolving socio-
economic environment 
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who are most affected by changes in the environment. How 
these human resource (HR) issues are detected and resolved 
is a function of leadership. The IAF’s HR is affected by chang-
es in the environment caused by social, economic, techno-
logical, ecological, political or legal factors. As stated earlier, 
technological changes are absorbed well. Induction of new 
technology occasionally has beneficial fallouts for personnel. 
Personnel trained for special skills are retained longer at their 
place of posting, affording greater stability in domestic lives. 
At a different plane, the IAF has harnessed IT to improve its 
communication channels with the PBOR. Permitting PBOR to 
communicate directly with the Chief of the Air Staff by email 
and to obtain responses through a dedicated magazine (Vayu 
Jan-Shakti) has been an innovative and creative idea.

Many individual problems relating to promotions, post-
ings and personal issues are resolved even as suggestions 
emanating from grassroots level are implemented. Exchange 
of suggestions and ideas affords detection and understanding 
of the attitude, aspirations and thought processes of the per-
sonnel, thereby encouraging proactive changes in policies.

PAY & PROMOTION
To some extent, IAF personnel are insulated against politi-
cal and ecological changes because of the nature of the or-
ganisation. Legal issues to some extent have an impact on the 
personnel. The question of permitting religious identity while 
in the service is one such issue. The remaining two factors, 
social and economic, have the maximum impact on HR is-
sues. In earlier days, joining the military was a calling, due to 
reasons of patriotism, of wanting to serve the country or be-
cause of family traditions. These bonds have weakened over 
time and now joining the IAF is a matter of making a career 
and keeping financially viable. 

Comparisons with professions in the civilian world can at 
times make the lure of life outside irresistible, but the inability 
to access it triggers disgruntlement. Many pay commissions 
have attempted to reduce the financial gap between the servic-
es and the corporate sector without much success. In absolute 
terms, however, the pay scales of serving personnel are quite 
reasonable, especially after the latest pay commission awards.

Promotions in the IAF affect air warriors economically 
and socially and are an issue of great sensitivity. In the pyra-
midical structure, vacancies keep reducing as rank increases 
till at the top there is only one Air Chief Marshal. Therefore, 
a significant number miss out at higher ranks. Implementa-
tion of the Ajay Vikram Singh Committee recommendations 
has improved promotion prospects of officers. Many policies 
have been tried but the shape of the pyramid cannot be al-
tered. Airmen had a different problem as different trades had 
widely varying promotion prospects. Some tradesmen be-
came Junior Warrant Officers in 17 to 18 years while others 
reached this rank after 28 years. A new merit-cum-seniority 
promotion policy for airmen was introduced a few years back 
to correct this anomaly. This policy is now being fine-tuned to 
remove the irritants to the extent possible.

One allegation is that the policy breeds sycophancy and 
the PBOR works more for his boss than for the IAF. If one goes 
by the performance yardstick, the IAF has been doing excep-
tionally well in all assignments within and outside the country 
and airmen are the group which carries maximum burden 
during these assignments. When measured against this scale, 

the allegation of sycophancy is patently false. Similarly, a pol-
icy for the officers is being revisited to cater to environmental 
pressures. Officers had to pass three strict filtration checks 
before reaching the Air Marshal rank and many good officers 
were being left out leading to increased frustration. In certain 
foreign forces, a person’s pay is related to years in service and 
not to rank. Such a policy, if implemented would, to an extent, 
compensate the disappointment and social stigma of not be-
ing promoted. But the bureaucrats, for whom pay scales are 
sacrosanct, has consistently shot down this proposal, unable 
or unwilling to accept the differences in the structures and ca-
reer progressions in the bureaucracy and the fighting forces.

ADAPTING TO CHANGING MORES
In earlier days, the social and educational background of offi-
cers and airmen used to be quite distinct and a colonial hang-
over created a schism between the two. Things are quite dif-
ferent now with highly educated airmen joining the ranks of 
the IAF. Social barriers need to be lowered without prejudice 
to disciplinary aspects. It is time now for airmen to be pro-
vided better facilities in their messes, billets and residential 
areas. On the other hand, young women are joining the IAF 
and carrying out all tasks their male counterparts do. Gender 
aspects which arose in the early years of their induction have 
largely been ironed out and women officers have carved out 
a niche for themselves as air warriors.

While air warriors have financial stability, married accom-
modation and higher education for children are major concerns, 
especially at non-metro bases. The housing problem mainly af-
fects the PBOR. The Married Accommodation Project initiated by 
the central government has given relief at some places but many 
more houses need to be built, both at non-metro and metro sta-
tions. In the non-metro bases houses are not available on rent 
outside the base, and at metro stations houses available outside 
are not within the budget of airmen. The IAF has started hos-
tels for children to live in at some cities where good educational 
facilities are available. This initiative should be expanded and 
more such hostels opened for children of air warriors.

For officers, the recently introduced ‘distance learning’, 
categorisation of in-service courses and selection process for 
criteria appointments ensure quality control. It is perhaps time 
for the IAF to raise the bar for educational qualifications at 
entry and revisit the procedures and criteria for selection at Air 
Force Selection Boards. The assistance provided by the Place-
ment Cell at Air Force Recruitment Office in Delhi and the con-
duct of ‘placement fairs’ at large metros is a boon to those who 
have left or are leaving the IAF. A very successful placement 
fair was conducted at Bangalore recently and many deserving 
personnel obtained a chance to begin second careers. 

Indian economy is on the upswing and the socio-eco-
nomic environment will continue to mutate, throwing up new 
challenges in the field of human resources. Lucrative careers 
in the corporate world will draw eligible candidates away 
from the IAF. Those joining the IAF will be more educated 
with higher expectations and personal aspirations. One day, 
not too far in the future, all air warriors will own cars and 
seek better residential facilities. Domestic and marital issues 
will come to the fore. Social mores would become liberal. The 
IAF’s leadership would have to meet these challenges through 
innovative and creative HR policies and instill in the air war-
riors military discipline and pride in the blue uniform. SP
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  ACHIEVEMENTS: ADVENTURE 

A 
MAJOR MILESTONE 
WAS ACHIEVED IN 
2005 when an expedi-
tion team of the Indi-
an Air Force (IAF), led 
by Wing Commander 

R.C. Tripathi, hoisted the national 
flag as well as the IAF pennant on top of Mount Ever-
est (8,848 m), also recognised as the ‘Third Pole’. Thus, 
the IAF became the first air force to not only conquer the 
world’s highest peak but to have hoisted the national flag 
at all the three poles: 

• North Pole in April 1996
• South Pole in December 2001
• Mount Everest in May 2005
In January, garnering yet another feather for its cap, the 

IAF contingent scaled the 16,024-ft 
Carstensz Pyramid in Indonesia. 

The quest to climb the highest 
mountains of each continent has 
captured the imagination of avid 
climbers throughout the world. The 
seven summits offer a fantastic chal-

lenge with each mountain affording a unique experience. 
There are very few people in the world who have the dis-
tinction of climbing the seven summits.

Pursuant to its efforts to strive for excellence and make an 
impact nationally and internationally on the mountaineering 
front, the IAF has planned to conquer the ‘Seven Summits’, 
that is, the highest peak in each of the seven continents (see 
box ‘Raring To Go’). Of them, Mount Everest is the most diffi-
cult, and since the IAF has successfully scaled it, it should not 

By Directorate of Adventure  
Air HQ, IAF
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Pursuant to its efforts to make an impact on  
the mountaineering front, the IAF plans to conquer  

the ‘Seven Summits’—the highest peak in  
each of the seven continents

Mission 

SEVEN SUMMITS
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now be difficult to attempt the remaining peaks—more so 
when the nucleus of mountaineers in the IAF has achieved 
peak fitness and preparations to take on the challenge.

The IAF is determined to make the most of this op-
portunity to emerge the first defence organisation in the 
world to summit all the highest peaks of seven continents 
and join the group of ‘Seven Summiteers’, thereby setting 
a world record. The force is banking on its pool of expe-
rienced mountaineers who have tremendous potential in 
terms of experience, fitness and attitude. No one from In-
dia has ever attempted such a feat and this will be first 
ever unique tryst in the history of mountaineering in India. 
This would also be the first time that the IAF would hoist 
the Tricolour and IAF flag in all continents. 

Success of any expedition depends on three factors—
equipment, thorough planning and good leadership which is 
available with IAF. Continuity training in mountaineering is 
being organised by the IAF at regular intervals so as to have 
qualified team ready for mountaineering tasks. SP

RARING TO GO
Schedule to conquer the ‘Seven Summits’

NAME OF 
PEAK

HEIGHT  
(in metres)

REGION SCHEDULE / 
STATUS

Mt Everest 8,848 Asia Summited on 
May 30, 2005

Vinson  
Massif

4,897 Antarctica
(Chile)

December 
2009

Carstensz 
Pyramid

4,884 Australasia 
Continent 
(Indonesia)

Summited on 
January 31, 
2009

Aconcagua 6,962 South America
(Argentina)

February 
2010

Denali/Mt 
McKinley

6,194 North America 
(Alaska)

May 2010

Kilimanjaro 5,895 Africa
(Tanzania)

July 2010

Elbrus 5,633 Europe
(Russia)

August 2010

SHOWCASING DAREDEVILS 

Air warriors pursuing different adventure activities have 
brought laurels not only to the IAF but also to the country

The Directorate of Adventure at Air HQ, IAF conducts aero-sports 
adventures like para-sailing, para-gliding, micro light flying, pow-
ered hang-gliding, ballooning, sky-diving, para-motoring, etc. All 
these activities are conducted in different parts of the country at 
selected IAF nodal centres using qualified instructors and related 
resources. In addition to the above, the adventure directorate also 
conducts water rafting, sailing, wind surfing, car rallies, mountain 
biking, rock climbing, even skiing at different times each year.

Air warriors pursuing different adventure activities have 
brought laurels not only to the Indian Air Force but also to the 
country with their global achievements. To name a few: Wing 
Commander Sanjay Thapar earned a name in the Guinness Book 
of World Records for para-jumping with the biggest flag from a 
height of 10,000 ft. He also holds the record for maximum para-
jumps—46—in a single day.

Wing Commander Rahul Monga with his team mate circum-
navigated the ‘globe’ in a micro light aircraft. Air Chief Marshal 
S.P. Tyagi became the first chief of any defence organisation in 
the world to undergo a skydiving course while in the ‘Chair’ and 
logged 39 jumps to his credit. The courage and daredevilry of 
the air warriors is evident from the fact that as many as eight air 
warriors have been recipient of the ‘National Adventure’ awards 
which is equivalent to the ‘Arjuna’ national sports award.

MUCH COVETED: (FACING PAGE) UNFURLING 
THE TRICOLOUR ON TOP OF MOUNT EVEREST; 

(ABOVE LEFT) NEGOTIATING CREVASSES; 
AIR WARRIORS OF THE IAF SUMMITED THE 

EVEREST ON MAY 30, 2005
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Milestones & Memories
Over the past year, the Indian Air Force (IAF) witnessed momentous and memorable events that enhanced, altered 
and endeared the force to national and international audiences. Even as its quest for modernisation and enhance-
ment of capabilities hogged the limelight, the IAF embraced a change of guard marked by a smooth transition of 

power. Here’s a peek at the developments that hit the headlines.

PRESIDENT PRATIBHA PATIL AWARDS 
THE PRESIDENT’S STANDARD TO NO. 59 
SQUADRON OF THE IAF AND THE PRESIDENT’S 
COLOURS TO AIR FORCE TECHNICAL COLLEGE 
FOR THEIR DISTINGUISHED SERVICES AT A 
GLITTERING CEREMONY IN BANGALORE ON 
NOVEMBER 12, 2008

AIR CHIEF 
MARSHAL P.V. 
NAIK (RIGHT) 
TAKES OVER AS 
THE 19TH CHIEF 
OF THE INDIAN 
AIR FORCE 
FROM AIR CHIEF 
MARSHAL FALI 
HOMI MAJOR 
(LEFT) ON MAY 31

PRESIDENT PRATIBHA DEVISINGH PATIL 
INAUGURATES THE FIRST OPERATIONAL FLIGHT OF 
THE BOEING BUSINESS JETS AT AIR FORCE STATION 
PALAM IN DELHI ON APRIL 1. THE THEN IAF CHIEF  
AIR CHIEF MARSHAL MAJOR LOOKS ON. 

RESCUE AND RELIEF OPERATIONS WERE UNDERTAKEN BY 
IAF MI-17 HELICOPTERS FROM THE BARRACKPORE AIRPORT 
NEAR KOLKATA FOLLOWING THE DEVASTATION UNLEASHED 
BY THE AILA CYCLONE IN MAY. THE IAF’S MI-17S OPERATED 
RELIEF SORTIES ACROSS WEST BENGAL IN THE AFTERMATH 
OF THE CYCLONIC STORM.

CHIEF OF THE AIR STAFF 
AIR CHIEF MARSHAL 

P.V. NAIK ADDRESSES 
THE MEDIA IN DELHI ON 

OCTOBER 1
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MTHE AWACS LOOMS OVER AN AUGUST 
GATHERING DURING ITS INDUCTION 
CEREMONY IN DELHI ON MAY 28

WING COMMANDER  
Y.J. JOSHI (LEFT) AND 
SQUADRON LEADER  
T.R. SAHU OF NO. 221 
SQUADRON FLEW THE LAST 
SORTIE OF THE MIG-23BN 
(TOP) FROM THE HALWARA 
AIRBASE IN PUNJAB ON 
MARCH 6 PRIOR TO ITS 
PHASE OUT FROM  
THE IAF, ENDING NEARLY  
30 YEARS OF SERVICE

THE IAF’S SU-30 
MKIS TAKE UP THE 
FOREGROUND WHILE 
F-15S, F-16S AND 
ILYUSHINS DOT THE 
VAST EXPANSE OF 
THE DESERT DURING 
THE US-SPONSORED 
RED FLAG EXERCISE 
AT NELLIS AIR FORCE 
BASE NEAR LAS 
VEGAS, NEVADA 
IN JULY-AUGUST 2008

THE ICON, A BIOGRAPHY OF MARSHAL 
OF THE INDIAN AIR FORCE ARJAN 
SINGH, IS RELEASED ON HIS 90TH 
BIRTHDAY ON APRIL 15

AIR CHIEF MARSHAL MAJOR IS 
WELCOMED AT THE PEOPLE’S LIBERATION 
ARMY AIR FORCE HEADQUARTERS IN 
BEIJING, CHINA ON NOVEMBER 3, 2008 
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Aerospace major Lockheed 
Martin’s F-16 on trial for IAF
US aerospace major Lock-
heed Martin participated with 
three F-16s jet fighters for 
trials of the medium multi-
role combat aircraft (MMRCA) 
that the Indian Air Force 
(IAF) wants to buy, to replace 
its ageing MiG-21 fleet. The 
three F-16s, which are in 
service with the United Arab 
Emirates (UAE) Air Force and 
stationed at Dubai air base, 
flew into Bangalore on Sep-
tember 2, with Lockheed test 
pilots, US Air Force pilots and 
a team of engineers and tech-
nicians, for the 12-day trials. 
The version offered to the IAF 
will be similar in capability 
to the one being operated by 
the UAE Air Force but will be 
renamed F-16IN Super Viper. 
During the training phase, 
the fighters were stationed at 
the state-run Hindustan Aero-
nautics Limited (HAL) airport 
on the outskirts of the city.

IAF inducts Tele-Presence 
System
The IAF has inducted ‘Tele-
Presence System’ to facilitate 
real-time interaction between 
two distant sites for hold-
ing operational discussions. 
Inaugurating the system, 
Air Chief Marshal P.V. Naik 
stressed on its extensive use 
for operational and training 
activities for cutting down 
the costs and saving time, 
IAF officials said. The system 
has been developed under 
the Air Force Net project 
of the IAF, which envisages 
providing real-time connec-
tivity between all its sensors 
and platforms. The system 
uses high definition cameras, 
spatial audio and calibrated 
acoustic systems for provid-
ing real-life experience, which 
cannot be achieved by other 
video conferencing systems.

Built for air force, Kaveri 
engine chosen by navy
The indigenous Kaveri aircraft 
engine, soon to make its debut 
flight, lacks the muscle needed 
by India’s Tejas light combat 
aircraft, which the engine was 
designed to power. In its pres-
ent form, the Kaveri will never 

power a modern fighter. But 
the engine’s technology—de-
veloped for over two decades 
and at a cost of Rs 3,000 
crore—will not be wasted. The 
Indian Navy is snapping up the 
Kaveri for powering its grow-
ing fleet of warships.

Gas Turbine Research Es-
tablishment has developed the 
marine Kaveri by modifying 
the aero engine with a shaft, 
through which power can be 
delivered to a propeller. The 
navy has extensively tested 
the engines at Visakhapatnam, 
and found that the ‘Marine 
Kaveri’ can deliver 12 Mega-
watts (16,000 Horsepower) of 
propulsion power.

Typically warships run 

on regular diesel engines; 
gas turbines (such as the 
Kaveri) are added on to pro-
vide “boost power”, needed 
for manoeuvring in battle. 
Contemporary gas turbines, 
such as the General Electric 
LM2500, provide India’s latest 
5,000-tonne Shivalik Class 
frigates with 22 MW of boost. 
The Kaveri’s more modest 
12 MW is sufficient only for 
smaller warships.

The Indian Navy, an 
enthusiastic proponent of 
indigenisation, proposes to 
replace the diesel generators 
fitted on older warships with 
the Kaveri GTG. If it performs 
well over a period of time, the 
new-generation warships will 

AIRBUS

• Some 25,000 new passenger and 
freighter aircraft will be delivered from 
2009 to 2028, according to Airbus’ lat-
est Global Market Forecast. Emerging 
economies, evolving airline networks, 
expansion of low cost carriers and the 
increasing number of mega-cities as 
well as traffic growth and the replace-
ment of older less efficient aircraft with 
more eco-efficient airliners are factors 
driving demand for new aircraft.

AUSTRALIA

• The Government of Australia has 
agreed to a recommendation to reduce 
the scope for approved project AIR 
5416 Phase 2—electronic warfare 
self-protection for rotary wing assets, 
known as Project Echidna. Modifications 
will now include only a basic level of 
electronic warfare self protection for 
12 Black Hawks but discontinue work 
on a more advanced equipment suite, 
including the Australian developed ALR-
2002 radar warning receiver. 

BAE SYSTEMS

• BAE Systems’ Common Missile 
Warning System (CMWS) has achieved 
more than one million combat flight 
hours, providing US Army aircraft with 
protection against infrared-guided 
missiles during combat operations 
in Iraq and Afghanistan. The US Army 
began fielding the system in June 
2004 to meet an urgent mission need 
and since that time BAE Systems has 
delivered 1,710 CMWS units.

BELL-BOEING

• Bell-Boeing Joint Project Office, Ama-
rillo, Texas, has been awarded a delivery 
order against a previously issued basic 
ordering agreement to design and 
develop improvements to the interim 
defensive weapon system on the V-22 
tilt-rotor aircraft. 

BELL HELICOPTER

• Bell Helicopter Textron, Inc., Fort 
Worth, Texas, has been awarded a 
$35.8 million (Rs 170 crore) cost-plus 
fixed-fee delivery order against a previ-
ously issued basic ordering agreement 
to provide Phase 2 non-recurring 
engineering for the AH-1Z build new 
helicopter airframe and to develop 
an engineering change proposal for 
incorporation of the T700-401C engine 
by April 2013.

QuickRoundUp 

On September 25, Embraer officially delivered the first EMBRAER 
190 jet to the Brazilian government. The aircraft is especially con-
figured for missions involving the President of the Republic and will 
be operated by the Special Transportation Group (Grupo de Trans-
porte Especial) of the Brazilian Air Force (Força Aérea Brasileira, 
or FAB). The contract signed by Embraer and the Aeronautics Com-
mand (Comando da Aeronáutica) in June 2008 also includes a sec-
ond aircraft of the same model. 

“At Embraer, we are very happy and proud to see the EMBRAER 
190, a product that enjoys great commercial success, worldwide, 
painted in the colors of the Brazilian national flag, as a part of FAB’s 
Special Transportation Group, and serving the highest interests of 
the Brazilian government,” said Orlando José Ferreira Neto, Em-
braer Executive Vice President, Defense Market. “As with many 
other projects that we have developed for the Brazilian Air Force, 
we are certain that these aircraft for the President and top-Govern-
ment officials will perform important missions and strengthen even 
more our successful partnership with FAB.”

In order to fully meet FAB specifications, the aircraft has a spa-
cious and comfortable cabin, including space for meetings and a 
private area for the use of the President of the Republic. The jet 
also has a special safe communications system, and can carry up to 
54 passengers and crew members. Its nonstop range from Brasília 
reaches any destination in South America, and offers great operat-
ing flexibility. In support of the two EMBRAER 190s, the FAB signed 
a five-year Embraer Support Solutions for Governments contract. 
This programme provides logistical support covering maintenance 
services, material support, specialized field engineers, and manag-
ing repairs and warranties. •

FIRST EMBRAER 190 JET DELIVERED 
TO THE BRAZILIAN GOVERNMENT
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also get electrical power from 
the Kaveri GTG. Currently, only 
the Rajput and Delhi Class of 
destroyers use gas turbines for 
power generation.

GE plans to source parts 
from India for F-16 engine

General Electric (GE), which 
is in contention as the engine 
supplier for the MMRCA 
contract of the IAF with three 
of its engines, is keen on sourc-
ing components from Indian 
industry. GE said it would 
manufacture, assemble and 
test the engine, if any of its 
partners wins the contract, at 
the HAL. The global engine 
manufacturing behemoth said 
it will get many of its engine 
components manufactured by 
local firms. GE’s F110-GE-132 
turbofan engine powers the F-
16 IN, which Lockheed Martin 
is seeking to sell to India.

IAF aircraft lands 
successfully at Nyoma 
In a significant move by the 
IAF, an An-32 aircraft landed 
at Nyoma Advanced Landing 
Ground (ALG) in Eastern Lada-
kh on September 18. Though 
helicopters have been landing 
at this ALG, this is for the first 
time that a fixed wing aircraft 
has landed at the compacted 
airstrip of Nyoma, located at 
an altitude of 13,300 ft, 23 km 
from the Line of Actual Con-
trol. The task of developing the 
ALG to the standards required 
for fixed wing operations was 
undertaken by the Engineer 
Regiments of 14 Corps. The 
successful landing of a fixed 
wing aircraft at Nyoma marks 
the culmination of joint effort 
by the IAF and Indian Army 
to enable the IAF to operate 
in the inhospitable terrain of 
Ladakh region in support of 
the army. The landing comes 
just 15 months after an An-32 
landed at Daulat-Beg-Oldie, the 
world’s highest airfield situated 
at an altitude of 16,200 ft. 
Editor’s Note: In a study/sur-
vey conducted as far back as 

1985-86, feasibility of creat-
ing a landing strip at Nyoma 
had been fully established. 
But it is only now that the 
actual task of construction 
has been undertaken. 

Dhruv’s first ever 
recorded rescue mission 
at unprecedented heights 
On September 13, an indig-
enously built Advanced Light 
Helicopter (ALH), Dhruv, of the 
IAF carried out a daring res-
cue mission for the first time at 
heights exceeding 14,000 ft to 
evacuate a 19-member Army 
Mountaineering Expedition 
to Pin Parbati Pass. The team 
was stranded at a height of 
14,600 ft in the treacherous 
glaciated terrain in the higher 
hills of Himachal Pradesh for 
more than five days due to 
incessant rains, heavy snowfall 
and bad weather. The situation 
demanded an immediate air 
rescue as the team members 
had been out of rations and 
were unable to either proceed 
ahead or return. Though the 
degree of difficulty of the mis-
sion was very high, the expe-
rienced IAF pilots of the ALH 
decided to carry out the rescue 
by means of conducting low 
hover pickups of the stranded 
army personnel. A total of 12 
personnel were rescued by the 
single ALH in three sorties and 
the rest seven personnel were 
rescued by the Army Avia-
tion Cheetah helicopters. The 
mission carried out by the IAF 
helicopter was the first ever 
recorded rescue mission by the 
ALH at such high altitudes. 

Russia ready to assist India 
develop AESA radar

As the race for the IAF’s $10 
billion (Rs 50,000 crore) tender 
for 126 combat jets reaches 
the crucial stage of flight trials, 
Russia, apart from offering 
a full technology transfer, is 
also sweetening the deal by 
offering help to India in build-
ing its own advanced radar. 

Phazotron-NIIR Corporation 
is developing Russia’s first 
active electronically scanned 
array radar, Zhuk-ME, for the 
MiG-35 fighter, the Russian 
contender in the IAF tender for 
MMRCA. Two of these aircraft 
are expected in India in Octo-
ber for flight evaluation trials.

Americas

TALON LGR team completes 
first guided test flights
Raytheon Company and 
Emirates Advanced Invest-
ments completed the first 
guided test flights of the 
Talon Laser-Guided Rocket 
(LGR). The rockets hit a 4.9 
ft square target during both 
tests, exceeding accuracy 
requirements at ranges of 3.7 
km and 5 km. The Talon LGR 
is an affordable, semi-active 
laser guidance and control kit 
that connects directly to the 
front of 2.75 inch unguided 
rockets currently in the US 
and international invento-
ries.  Talon LGR fills a critical 
need for attack helicopters 
and other platforms by 
giving warfighters a preci-
sion weapon that provides 
pinpoint lethality and reduces 
collateral damage. 

Brazil eyeing French 
fighter jets 
Brazil will begin final negotia-
tions with France’s Dassault 
Aviation to buy 36 Rafale 
fighter jets, but expects a 
“competitive” price to close 
the deal. The announcement 
made during a visit by French 
President Nicolas Sarkozy is 
part of a broader strategic 
defence alliance both countries 
signed last year. “This is not a 
simple commercial deal... We 
want to think together, create 
together, build together and, if 
possible, sell together,” Brazil’s 
President Luiz Inacio Lula da 
Silva said during a joint press 
conference. 

Dassault had made a 
satisfactory offer to transfer 
technology and allow Brazil 
to assemble and export the 
Rafale, Foreign Minister Celso 
Amorim told reporters. But 
he stressed that France would 
have to offer a competitive 
price, comparable to that paid 
by the French Air Force. Offers 
for financing would also influ-
ence the decision, he added.

BOEING

• The Boeing Company has delivered to 
the NATO Airlift Management Organisa-
tion a second C-17 Globemaster III that 
will support the latter’s 12-nation Stra-
tegic Airlift Capability (SAC) initiative. 
The advanced airlifter, known as SAC 02, 
is the second of three C-17s that will be 
assigned to SAC’s Heavy Airlift Wing in 
western Hungary this year and will sup-
port International Security Assistance 
Force operations in Afghanistan as well 
as other requirements. 

• The Boeing F-15E Radar Modernisa-
tion Programme has recently received 
the designation of AN/APG-82 (v) 1 
from the US Air Force. The addition 
of the Raytheon-built APG-82 radar 
will incorporate Active Electronically 
Scanned Array Radar technology into 
the F-15E strike fighter, increasing 
radar reliability by almost 20 times. 

• Boeing detailed its 2009 market 
update for commercial airplanes for 
China region, forecasting a require-
ment for 3,770 new airplanes valued 
at $490 billion (Rs 23,56,895 crore) 
over the next 20 years. Over the fore-
cast period, China is and will remain 
the largest market outside the US for 
new commercial airplanes.

BRAZIL AIR FORCE

• The Committee on Science and 
Technology of the Brazil’s House of 
Representatives has approved the con-
vening of representatives of the three 
companies competing in the Brazil 
Air Force’s FX-2 programme. France’s 
Dassault, Sweden’s Saab and Boeing 
will be questioned on the package of 
technology transfer and other details of 
their offers for the proposed sale of 36 
fighter aircraft to Brazil from 2014. 

• The Brazil Air Force Command has 
said that the Management Commit-
tee of the F-X2 Project has decided to 
extend until October 2 the deadline 
for the three competitors (Boe-
ing, Dassault and Saab) to submit 
improved proposals for the selection 
process of the new fighter aircraft of 
the Brazilian Air Force.

DEFENSE SECURITY 
COOPERATION AGENCY

• The Defense Security Coopera-
tion Agency has notified Congress of 
a possible Foreign Military Sale to 
the Government of Ghana of four 

QuickRoundUp 
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Lockheed Martin C-5M 
Super Galaxy sets world 
aviation records

A joint US Air Force and Lock-
heed Martin flight crew flying 
a C-5M Super Galaxy strategic 
transport claimed 41 world 
aeronautical records in one 
flight on September 13. The 
flight from Dover AFB broke 
eight existing world marks 
and established standards 
in 33 other categories where 
there had been no previous 
record attempt. The records 
were set in the Class C-1.S, 
Jet category for altitude in 
horizontal flight, altitude with 
payload, time-to-climb, time-
to-climb with payload and 
greatest payload to 2,000 m. 
The aircraft carried a payload 
of more than 80,000 kg to an 
altitude of more than 41,100 ft 
in 23 minutes, 59 seconds.

Brazil Air Force pact allows 
ToT for domestic industry

The agreement signed 
between Brazil and France 
for the supply of 50 EC-725 
helicopters for the three armed 
forces, actually implies the 
acquisition of new technolo-
gies for the development of 
national industry. The 12-year 
agreement provides for access 
to technologies in the produc-
tion of aeronautical structures, 
software development for 
mission systems and sensors, 
and so on. Through the offset 
agreement, Brazilian compa-
nies will become involved in 
the following activities:
• Production of aircraft dis-
plays and dynamic compo-
nents, intermediate compos-
ite structures, steel structures 
for rear modules with 
composite-material panels 

and support of engines.
• Installation of produc-
tion line of EC-725 aircraft, 
third-level maintenance and 
development of operational 
version. 
• Installation and mainte-
nance support of automatic 
pilot and avionics equipment.
• Development and integration 
of an air-to- ground missile 
and electro-optical (optronics) 
sensors. 
• Development of a flight 
simulator. 
• Development of a small 
helicopter. 
• Development, production 
and integration of mission 
systems and aircraft self-pro-
tection protection systems. 
Editor’s Note: India should 
perhaps consider adopting 
this model in finalising trans-
fer of technology and offset 
agreements for its defence 
procurement programmes.

INDUSTRY
Asia-Pacific

GE’s new plane engine 
‘tailored’ in Bangalore
If Bansidhar Phansalkar 
and his team of 500 aviation 
engineers have their way, the 
shape of commercial flying 
could be quite different in 
the not-too-distant future, 
with jet engines sitting on the 
tail instead of the wings and 
sporting old-fashioned fan 
blades. The physics of aero-
plane engines has remained 
more or less the same since 
General Electric built its first 
jet engine in the US in 1942. 
But Phansalkar and his team 
at GE Aviation’s India engi-
neering operations at Ban-
galore are out to change that 
with their unducted engines, 
which promise to be 30 to 35 
per cent more fuel efficient 
and cheaper to manufacture 
and operate. The open rotor 
engine places the blades of 
the jet engine outside the 
casing, mixing the efficiency 
of turbo-propeller engines 
with the power of jet engines. 
GE had tried this out in the 
1980s but could not push 
the technology for various 
reasons. Now, with oil prices 
once again at their highs, 
interest in it has increased 
considerably. 

C-27J Joint Cargo aircraft, 10 AE-2100 
engines, four AN/ALE-47 Countermea-
sures Dispensing Systems and other 
sub-systems, including documentation 
and training. 

ELTA SYSTEMS

• ELTA Systems Ltd., a group and wholly 
owned subsidiary of Israel Aerospace 
Industries, has been awarded a contract 
to supply its self-protection systems, 
Flight Guard, for commercial planes 
in Israel. This is the only system to be 
tested and authorised by the Israel Civil 
Aviation Authority. 

EUROPEAN COMMISSION

• The European Commission has 
authorised, under EC Treaty state aid 
rules, an aid of €68.55 million (about 
$100.79 million; Rs 485 crore) 
from the UK in favour of GKN for an 
R&D project to develop aircraft wing 
components. 

GE AVIATION

• The Czech Government has 
awarded research grants valued at 
about $4 million (Rs 19 crore) to GE 
Aviation Czech s.r.o. The grants will 
assist GE Aviation Czech in incorpo-
rating advanced technologies into its 
existing Walter M601 series engines. 

GRIPEN

• The first Gripen fighter for Thailand 
has completed its maiden flight in 
Linköping, Sweden which lasted for 80 
minutes. In 2008, Thailand ordered 
six Gripen C/Ds with associated 
equipment and service, one Saab 
340 aircraft equipped with Erieye 
radar, a Saab 340 for transport and 
training plus an integrated command 
and control system with data links, 
in a government to government deal. 
Delivery is likely by 2011. 

HAWKER BEECHCRAFT 
CORPORATION

• Hawker Beechcraft Corporation 
(HBC) and Lockheed Martin have 
teamed to compete for providing a 
low-cost, low-risk solution for a Light 
Attack and Armed Reconnaissance 
aircraft to the USAF which is expected 
to launch an acquisition programme 
during the fiscal year 2010. HBC will 
be the prime contractor and Lock-
heed Martin Systems Integration will 
be the mission systems integrator. 

QuickRoundUp 
NEW HEAD OF IAF 
SOUTH-WESTERN AIR 
COMMAND
With the retirement of Air 
Marshal K.D. Singh on 
September 30, Air Marshal 
P.S. Bhangu has taken over 
as the Air Officer Command-
ing-in-Chief of South-West-
ern Air Command. He was 
earlier Senior Air Staff 
Officer (SASO) of HQ WAC.

NEW SASO OF WESTERN 
AIR COMMAND
With effect from October 1, 
Air Marshal A.S. Karnik has 
taken over as SASO HQ WAC, 
a post vacated by Air Mar-
shal P.S. Bhangu on his move 
to South-Western Air Com-
mand. Air Marshal Karnik’s 
post as SASO HQ EAC (East-
ern Air Command) has been 
filled by Air Marshal L.K. 
Malhotra on promotion. 

BOEING NAMES ANTHONY 
M. PARASIDA PRESIDENT 
OF GLOBAL SERVICES & 
SUPPORT
The Boeing Company has 
named Anthony M. Parasida 
President of its Global Ser-
vices & Support business, 
effective immediately. Para-
sida will lead a 17,000-em-
ployee team with headquar-
ters in St. Louis and more 
than 260 locations around 
the world, including the US, 
Australia, Saudi Arabia, UK 
and active military theatres.

NORTHROP GRUMMAN’S 
CHAIRMAN & CEO RONALD 
D. SUGAR ANNOUNCES 
PLANS TO RETIRE; BOARD 
ELECTS WESLEY G. BUSH 
CEO & PRESIDENT
Ronald D. Sugar, Chairman 
and Chief Executive Officer of 
Northrop Grumman Corpo-
ration since 2003, plans to 
retire from the company in 
June 2010. The company’s 
Board of Directors has 
elected Wesley G. Bush, Presi-
dent and COO, to the position 
of Chief Executive Officer and 
President, effective Janu-
ary 1, 2010. Bush was also 
elected to the board, effective 
immediately. Sugar will step 
down from the Chairman 
and CEO positions and the 
company’s Board of Directors 
effective December 31.

APPOINTMENTS
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Europe

EADS Defence & Security’s 
TETRA for Indian Parliament
EADS Defence & Security has 
recently signed a contract to 
deploy a modern TETRA radio 
network to secure the Indian 
Parliament. EADS Defence & 
Security, through its line of 
Business Security & Commu-
nication Solutions, has teamed 
up with local partner Sanchar 
Telesystems Limited to provide 
the Indian Parliament with 
a state-of-the-art digital, en-
crypted communication system 
based on TETRA technology. 
The new system will ensure 
voice and data communication, 
automatic vehicle and personal 
location and the capacity to 
connect to high speed data ap-
plications. “The specifications 
of this system for the Indian 
Parliament are in line with 
security requirements in the 
wake of the Mumbai terrorist 
attacks of November 2008,” 
said Sandeep Salunke, Director 
of Parliament Security.

SPACE
Asia-Pacific

India successfully 
launches Oceansat-2 and 
six European satellites 

On September 23, the Indian 
Space Research Organisa-
tion placed in orbit seven 
satellites, including the 
Oceansat-2, within a span 
of 20 minutes—its first 
successful mission after the 
abrupt end of the ambi-
tious Chandrayaan-I project. 
After a 51-hour countdown, 
the 44.4 m tall four-stage 
PSLV-C14 blasted off from 
the first launch pad at Satish 
Dhawan Space Centre and 
put the satellites in orbit. •

ROGER ROSE IS THE NEW CHIEF EXECUTIVE 
OF LOCKHEED MARTIN INDIA

ISRAEL AEROSPACE 
INDUSTRIES

• Israel Aerospace Industries has been 
awarded two contracts in the Republic 
of South Korea (ROK) to supply radar 
systems for fighter jets and advanced 
radar systems for air defence. The multi-
year contracts are valued at $280 mil-
lion (Rs 1,338 crore). In one contract, 
IAI’s group and wholly-owned subsidiary, 
ELTA Systems Limited, will develop and 
supply the EL/M 2032 Multimode Fire 
Control Radar system for the ROK’s 
FA/TA-50 training jet. In the second, 
IAI will supply an advanced air defence 
system, also produced by ELTA.

RAYTHEON

• Raytheon Company has completed 
GBU-53/B datalink flight testing which 
concludes all testing requirements for 
the company’s Small Diameter Bomb 
(SDB) II risk reduction programme. 
Raytheon is competing for the US Air 
Force’s SDB II engineering manufactur-
ing development contract.

• Raytheon Company has received 
a Foreign Military Sales award from 
the US Navy to provide 14 Advanced 
Targeting Forward Looking Infrared pod 
systems and spares to the Swiss Air 
Force. Delivery expected in 2010. 

• Raytheon Co., McKinney, Texas, has 
been awarded a firm-fixed-price job 
order for 62 each US Navy H-60 he-
licopter configuration multi-spectral 
targeting units (MTSs). The MTSs will 
be installed on US Navy UH-60R and 
UH-60S models by November 2011. 

US

• The US Government has awarded 
Société Anonyme Belge de Construc-
tions Aéronautiques a new five-year Re-
quirement-type contract for In-Theatre 
Depot Support of the USAFE A-10 fleet, 
covering Fiscal Years 2010 to 2014. 

• The US Air Force awarded a contract 
for the KC-X (tanker) to a Northrop-
Grumman/EADS/Airbus consortium, 
prompting protest from rival bidder Boe-
ing. The General Accountability Office 
found irregularities in the awarding of 
the contract and re-opened the bidding 
process, but then deferred it for the 
new US government to take a decision. 
Defence Secretary Robert M. Gates has 
now announced that he has returned 
selection authority for the next aerial-
refuelling tanker to air force officials. 

QuickRoundUp SHOW CALENDAR
12 October – 14 October
ISDEF ISRAEL DEFENSE
Israel Trade Fairs & 
Conventions Centre, Tel Aviv
URL: www.isdef.co.il

12 October – 14 October
UNMANNED AERIAL  
VEHICLE
M Hotel, Singapore
URL: www.k2b.com.sg

19 October – 20 October
MILITARY ENERGY AND 
ALTERNATIVE FUELS  
CONFERENCE
Holiday Inn Hotel and Suites, 
Alexandria, Virginia, USA
URL: www.ttcus.com

20 October – 22 October
NBAA ANNUAL MEETING 
& CONVENTION
Orange County Convention 
Center, Orlando, Florida, USA
www.nbaa.org

20 October – 25 October
SEOUL INTERNATIONAL 
AEROSPACE & DEFENSE 
EXHIBITION
Seoul Airport, Seongnam, 
South Korea
www.seoulairshow.com

21 October – 22 October
INTERNATIONAL FIGHTER
Crowne Plaza Athens City 
Centre Hotel, Athens, Greece
URL: www.fighter-intl.com

27 October – 29 October
PRECISION STRIKE 
TECHNOLOGY SYMPOSIUM
JHU/APL – Kossiakoff Center, 
Laurel, Maryland, USA
URL: www.precisionstrike.org

27 October – 29 October
AIR AND MISSILE 
DEFENCE EUROPE 2009
Le Meridien Bristol,  
Warsaw, Poland
URL: www.airdefenceconf.com

3 November – 5 November
HELI-POWER 2009  
CONFERENCE & EXHIBITION
Top Hotel, Prague,  
Czech Republic
URL: www.shephard.co.uk

5 November – 6 November
AIRBORNE NETWORKS 
CONFERENCE
Holiday Inn Rosslyn, Key 
Bridge, Arlington, Virginia, USA
URL: www.ttcus.com

Roger Rose has been appointed 
Chief Executive of Lockheed Martin 
India with responsibility for coor-
dinating the corporation’s rela-
tionship and ongoing programme 
execution in India. Rose succeeds 
Douglas Hartwick who has been ap-
pointed Special Advisor to the cor-
poration’s International Business 
Development team with a focus 
on strategic alignment to address 
the Indian government’s evolving 
global security needs. “Lockheed 
Martin approaches the Indian mar-
ket with a solid commitment and a 
dedicated in-country presence with 

our office in New Delhi,” said Lockheed Martin Vice President of 
Corporate International Business Development Pat Dewar. “Roger 
brings a wealth of programme execution experience to his new 
position and he will continue to expand on the solid foundation 
that Doug has provided through the stand-up of Lockheed Martin 
India Private Limited.”

In his prior assignment, Rose led the corporation’s Electronic 
Systems business efforts to bring the latest in naval surface and 
submarine combat systems, ocean exploration, and alternative 
energy solutions to the Indian marketplace. A retired career US 
Naval Officer in the Submarine Service, he has more than 10 
years of hands-on international business and policy experience, 
including a posting as the US Naval Attaché to Israel, and fre-
quent travel to South Asia over the past six years.

A graduate of the US Naval Academy with a Bachelor of Sci-
ence degree in Ocean Engineering, Rose also holds a Master’s 
Degree in Physics from the University of Washington. •
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 IAF 
Special

RECENT CHINESE INCURSIONS INTO INDIAN TER-
RITORY and violation of Indian airspace by its mili-
tary helicopters have revived unpleasant memories 
and sent a wave of concern across the nation. State-

ments emanating from the highest levels of politico-military 
leadership, however, indicate that the incursions are not of 
serious nature and are attributable to lack of demarcation 
of the border between the two countries. The nation should, 
therefore, rest assured. Timed usually with major diplomatic 
events, the recent incursions were possibly triggered by the 
proposed visit of the Dalai Lama to Arunachal Pradesh, an 
area Beijing claims as its own and hence regards the visit as 
“deliberate provocation”.

There is, however, an imperative need to take stock of the 
evolving situation at the strategic level vis-à-vis China. As a 
legacy of the past, apart from claiming Arunachal Pradesh and 
territory extending to the plains of Assam up to the Brahma-
putra River, some 30,000 square km in Ladakh was lost to the 
Chinese in the humiliating war of 1962. Besides, Pakistan has 
gifted to China over 5,000 square km from the part of Kashmir 
under their occupation. The border with Arunachal Pradesh, 
the McMahon Line, though agreed upon between the British 
and the Tibetan governments in 1914, has never been accepted 
by Beijing. To resolve border issues, so far there have been 13 
rounds of talks between the two governments, all without any 
tangible result. China has remained inflexible over her claims 
on Indian territory and the Chinese leadership has carefully 
refrained from any statement indicative of concession to Delhi 
in any form. China does not appear to be under any compul-
sion to resolve border issues with India. This is reflected in the 
words of the late Deng Xiaoping: “Leave the problem to the 
next generation if current generation cannot solve it.” The fact 
is that China is embarked on a pursuit of a larger agenda and 
settlement of border issues with India is unlikely to figure on 
her list of priorities. In any event, China is unlikely to engage 
in war that could come in the way of economic development. 

With the exception of India, China has successfully resolved 
border dispute with 13 other neighbours, negotiating from a 
position of strength wherever necessary. China is emerging as 
a major industrial nation, the second largest economy in the 
world clocking a GDP three times that of India. On the military 
front, China has already developed elaborate infrastructure in 
Tibet to support large scale and sustained military operations. 
The People’s Liberation Army (PLA) is a formidable combat 
force capable of influencing the military balance in the region. 
It is complemented by a navy equipped with attack subma-
rines and surface vessels both armed with supersonic cruise 
missiles. The PLA Navy may soon acquire indigenously built 
nuclear powered attack submarines and aircraft carriers. The 
PLA Air Force can field several hundred Su-27, Su-30 and the 
J-10 combat aircraft. China may also acquire the Su-33 air-
craft that may also be carrier based in the future. China has a 
huge nuclear arsenal and in the regime of space exploration,  
is way ahead of India having developed the capability to knock 
out satellites with ground based weapons. The country has al-
ready undertaken manned missions into space and could well 
put a man on the moon in not too distant a future.

But what should also be of concern to India is China’s 
steadily deepening influence in the immediate neighbourhood. 
Consolidating its position through economic and military co-
operation in Pakistan, Sri Lanka, Bangladesh, Myanmar and 

Nepal, China has effectively encircled India. Internally, a large 
part of the country is virtually under the control of Naxalites 
who draw more than just inspiration from China. In trade, 
inexpensive Chinese products have flooded the Indian market 
with debilitating impact on domestic production. There is little 
doubt China is determined to emerge as a superpower and, in 
due course, challenge the supremacy of the US. The country 
does not really need a military conflict to dominate India. 

India finds it tedious to tackle even a nearly failed state like 
Pakistan. Hence, extracting positive results from China while 
negotiating from a position of weakness will be a daunting, if 
not insurmountable, challenge. Given the yawning asymmetry, 
hopes of a favourable settlement of the border dispute with 
China based solely on diplomacy may only recede further. SP

— Air Marshal (Retd) B.K. Pandey

LASTWord

CHINESE 

CHICANERY

China has remained 
inflexible over claims 
on Indian territory 

and the Chinese  
leadership has  

carefully refrained 
from any statement 

indicating concession 
to Delhi in any form
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