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There is no doubt that the CoVId-19 Pandemic that has 
gripped not only India, but the rest of the world as well. How-
ever, as nations across the world are progressively easing the 
process of lockdown, air travel both domestic and international 
is beginning to pick up albeit at a slow pace. In an Exclusive 
interview with SP’s Aviation in this issue of the magazine, Raul 
Villaron, Vice President, Asia Pacific, Embraer Commercial Avi-
ation explains how Embraer can help airlines in Asia-Pacific 
tide over this crisis. He goes on to say that Airlines are now 
seeking to streamline their operations and to optimise their 
fleet in order to have the versatility to serve different market 
profiles and to ride the ups and downs of business cycles. 

As the headwinds ease, airlines with right-sized fleet will 
recover faster and stronger. Under the prevailing circum-
stances, the principle that would govern the choice of the 
size of airliners is “Smaller the Better”. In his article on the 
same subject, Air Marshal Pandey (Retd) explains how, under 
the current circumstances, smaller is perhaps the most viable 
option for airlines to improve their economy of operations and 
ensure their resurgence from the pandemic hit market. The 
same philosophy has also been espoused by Ayushee Chaud-
hary in a comprehensive article in this issue of SP’s Aviation 
that goes with the title “The New Normal needs Flexibility in 
Strategy and Fleet”.

A new trend in commercial aviation points at the develop-
ment of aircraft that will be capable of vertical takeoff and land-
ing (VTOL). Development of eVTOL aircraft is expected to revo-
lutionise Urban Air Mobility. A number of companies involved 
in the design, development and manufacture of these aircraft 
are investing heavily as well as collaborating in meaningful 
Research and Development in this regime. This issue of SP’s 
Aviation carries a detailed write up by Wing Commander R.K. 
Yadav on five VTOL aircraft that can make Urban Air Mobility a 
reality in the future. This article is supported by reports on two 
other major programmes in the same area.

Boeing, the aerospace and defence major, has had its pres-
ence in India for the last seven and a half decades. In the recent 
past, there have been a number of acquisitions of military plat-
forms from Boeing such as the C-17 Globemaster III strategic 
airlift aircraft, the CH-47 Chinook heavy lift helicopter as also 
the AH-64E Apache attack helicopters for the Indian Air Force 
(IAF) and the P-8I maritime reconnaissance aircraft for the 
Indian Navy. In October this year, the company has also deliv-
ered two Boeing 777 aircraft to India, duly modified for VVIP 
flights. This issue of SP’s Aviation carries a detailed interview 
with Surendra Ahuja, Managing Director, Boeing Defence India 
in which he traces the relationship between Boeing and India, 
states that talks are also on for the acquisition of the F/A-18 
Super Hornet Block III carrier-borne combat aircraft for the 
Indian Navy and says that the recently signed agreement on 
Basic Exchange and Cooperation Agreement (BECA) is a signifi-
cant step towards contributing to an even closer defence and 
security partnership. 

All this and more in this issue of SP’s Aviation. Welcome 
aboard and we wish you many happy landings!

Jai Hind!

Follow us onOwned, published and printed by Jayant Baranwal, printed at Kala Jyothi Process Pvt Ltd and published at 
A-133, Arjun Nagar (Opposite Defence Colony), New Delhi 110003, India. All rights reserved. No part of this 
publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, 
photocopying, recording, electronic, or otherwise without prior written permission of the Publishers. @SPsAviation SPPublications

The government has now accepted 
the need and urgency to develop the 

capability to indigenously design, 
develop and manufacture items 

of military hardware required by 
the Indian Armed Forces. But the 

defence manufacturing sector needs 
to be transformed through complete 

overhaul of the system which can 
be achieved only through a no-

compromise policy and mindset 
against any dilution of quality.

Jayant Baranwal 

Publisher & editor-in-Chief
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It is clear that the philosophy of Smaller the Better is perhaps the most viable option for 
airlines to improve the economy of operations and hence ensure better economic  

performance of the airlines

By Air MArshAl B.K. PAndey (retd)

The Coronavirus epidemic that is supposed to have 
originated from the city of Wuhan in the Hubei Province of 
China in December 2019, spread rapidly across the globe affect-
ing more than 200 countries across the globe. In fact, in early 
March this year, the focal point of the Coronavirus epidemic 
that is also referred to as COVID-19 Pandemic, shifted from 
China to Europe, with Italy being the worst affected nation in 
the world. Other nations in Europe including the United King-
dom (UK) were also badly affected. In the following month i.e. in 
April 2020, it was the United States of America (USA) that had 
also fallen prey to the COVID-19 Pandemic, took the lead with 
more than 40 million people, which is about 25 per cent of the 
population, being infected by the virus. What was more tragic 
was that by this time, there were more than 1.1 million fatali-
ties in the USA. This was a clear indication that by this time, 

the focus of the COVID-19 Pandemic had definitely shifted from 
Europe to the American continent.

However, India was not to be left behind as it soon fell victim 
to the COVID-19 Pandemic and by the first week of May this 
year, there were around 60,000 cases that tested positive with 
the infection by the Coronavirus. And the number kept increas-
ing as with a population of more than 1.3 billion, the second 
largest in the world, it was definitely an extremely challenging 
task for the government to control the spread of this disease. 
The rate at which the Coronavirus spread in this country of 
ours, can be gauged from the fact that by November this year, 
the number of infected persons in India has gone up to eighty 
seven lakh and there appears to be little hope of abatement of 
the Pandemic. The spread of the virus proved to be uncontrolla-
ble on account of the fact that there was neither a vaccine avail-

E195, sEEn hErE, bEing opEratEd by ViEtnam’s bamboo airways taking off from Con dao island, a world hEritagE sitE. importantly Japan 
airlinEs, haVing undErstood thE importanCE of flEEt managEmEnt, is Employing its EmbraEr rEgional JEts on domEstiC routEs.

Smaller The BeTTer
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One of the areas of 
focus in the exercise 
at fleet management 
during the COVID-19 

Pandemic, is the 
size of the airliner 

employed for 
operations

able to prevent infection nor was there any specific medicine 
approved by the appropriate authority, available in the market 
to treat a patient affected by this virus. The COVID-19 Pandemic 
was thus a major challenge for the government as well as for 
the people.

EFFORTS TO CONTROL THE COVID-19 PANDEMIC 
The only option before the government at the time when the 
COVID-19 Pandemic began to spread uncontrollably, was to 
impose a total lockdown that was implemented beginning on 
March 23 this year. This action by the government led to com-
plete paralysis of all segments of the industry in the country 
which had a devastating impact on the national economy. There 
was near total ban on travel which included travel by air. One of 
the segments of the industry that was worst affected on account 
of the COVID-19 Pandemic and the resultant lockdown, was the 
Indian airline industry as there was near total shut down of 
commercial flights both domestic as well as international. This 
paralytic attack on the Indian airline industry threatened the 
very survival of the private carriers that were deprived of their 
only source of revenue generation. Fortunately, beginning at 
the first week of June this year, the government embarked on 
a plan to progressively lift the lockdown in phases with effect 
from June 08 this year. The first phase 
dubbed as “Unlock One” was indeed a 
bold step as the nation could not afford 
continued paralysis of the industrial 
segment of the national economy any 
longer. This decision by the government 
came as a much needed relief for the 
Indian airline industry.

IMPACT ON THE AIRLINE INDUSTRY
Airlines across the globe have never 
faced a situation as debilitating and 
crippling as the one in the face of the 
COVID-19 Pandemic. Indeed, this has 
been one of the most daunting chal-
lenges the airline industry the world 
over has ever faced. Airlines had never 
before experienced such a dramatic 
and sustained decline in air passenger demand that had a dev-
astating impact on their capability to manage their finances.

Considering the plight of the Indian airline industry and 
especially of the private airlines, the government decided to 
undo the lockdown progressively and initially permitted flights 
to operate only in the domestic segment and that too with 
restrictions. Beginning with flights restricted to 33 per cent of 
pre-COVID-19 levels, the government progressively permitted 
flights up to 75 per cent of pre COVID-19 levels by November 
2020. But domestic operations are still nowhere close to the 
level cleared by the government. In the most recent announce-
ment, the Directorate General of Civil Aviation (DGCA) has 
approved 12,983 domestic flights per week in the winter sched-
ule from October 25 till March 27, 2021, which is around 55 per 
cent of the pre-COVID-19 levels.

FLEET MANAGEMENT BY AIRLINES
As the COVID-19 Pandemic continues to rage unabated, the 
demand for air travel also continues to linger at notably low 
levels compared to capacity. As these are turbulent times for the 
Indian airline industry, it is necessary for all carriers, especially 
those in the private sector, to re-examine their fleet manage-

ment to reduce expenditure in order to restore financial viabil-
ity of their operations to the extent possible and enhance their 
chances of survival. One of the areas of focus in the exercise at 
fleet management during the COVID-19 Pandemic, is the size 
of the aircraft employed as it has relevance as well as nota-
ble impact on the economy of operations which is essential to 
ensure survivability.

An important aspect that airlines must not lose sight of 
is that despite the fact that the aircraft of large size that are 
capable of carrying larger number of passengers and over lon-
ger distances, when compared with smaller airliners such as 
the regional jets, the large airliners are more expensive both 
in flight operations as also in their maintenance, repair and 
overhaul. Under normal circumstances and work environment 
unlike the one that exists today, airlines enjoy better flexibility 
by using a mix of aircraft, operating larger wide-body airlin-
ers such as the Boeing 777, Airbus A330 and A380 airliners 
on ultra-long routes and deploy the relatively smaller airliners 
such as the Boeing 737 or the Airbus A320 class on shorter, 
but still long routes. Under these circumstances, aircraft in the 
category of regional jets are reserved exclusively for very short 
routes. Compared to the above mentioned large size airliners, 
the much smaller regional jets such as the Embraer E175-E2 

or even the slightly larger Embraer 
E195-E2 with seating capacity that 
extends from 66 to 124, the Bombar-
dier Canadian Regional Jets series 
CRJ700, 900 and 1,000 with seating 
capacity extending from 66 to 104, the 
Antonov An-148 with seating capacity 
of 58 to 99 passengers and the Suk-
hoi Superjet 100 with seating capacity 
of 87 to 108, are more economical to 
operate. This aspect of management 
of the fleet in these challenging times, 
appears to have been well understood 
by Japan Airlines, a major customer of 
Embraer E-Jets. This airline is employ-
ing its Embraer regional jets on domes-
tic routes on which, under normal 
operating conditions, Boeing 737s or 

other airliners with equivalent capacity used to be operated. 
However, as the demand for seats on account of depressed air 
travel across the globe is considerably lower, the best option is 
to operate the small size airliners such as regional jets wher-
ever possible, for better economy in operations.

REGIONAL JETS FOR ENHANCED ECONOMIC PERFORMANCE
Aircraft fleets consisting of regional jets that are operated by 
the low cost carriers across the world, will be better suited to 
the new market environment especially in the in Asia-Pacific 
region as travel restrictions are progressively lifted. With the 
likelihood of the intensity of the Coronavirus reducing over a 
period of time, the demand for short haul flights in the domes-
tic markets will rise at a rate faster than the demand for long 
haul international travel. Under these circumstances, the 
smaller regional jets will be more economically viable to oper-
ate and hence ought to be the preferred choice by a majority 
of airlines across the world, at least in the foreseeable future. 
It is clear that the philosophy of Smaller the Better is perhaps 
the most viable option for airlines to improve the economy of 
operations and hence ensure better economic performance of 
the airlines. SP
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As the commercial aviation world goes through trials and 
tribulations caused by COVID-19, Raul Villaron, Vice 
President, Asia Pacific, Embraer Commercial Aviation talks 
to SP’s Aviation on how Embraer can help airlines in Asia-
Pacific tide over this crisis

“IT’S TIME TO 
RIGHT-SIZE”

EXCLUSIVE
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SP’s Aviation (SP’s): How does Embraer Commercial perceive 
the impact and after-effects of COVID-19?
Raul Villaron (Raul): The ongoing COVID-19 crisis has definite-
ly shaken the aviation industry, be it airlines, airports or even 
aircraft manufacturers. Air traffic will not come back up again 
until the virus can finally be contained. Some in the industry 
estimate that while domestic market will recover first, inter-
national traffic will be seen back only in the next three to five 
years. Asia will be the first region where we will see a recovery 
in domestic travel, but things will not be the same as pre-COVID. 
There will be important learning and changes along the way.

Travellers need to be constantly assured about the health and 
safety aspects of air travel. All in the aviation industry have a 
part to play in continued awareness-building about the meticu-
lous safety measures in place at every touch point of the passen-
ger journey - contactless procedures at airports, frequent deep-
cleaning processes especially for high-contact surfaces, clean 
cabin air that is refreshed every two to three minutes, hospital-
grade HEPA filters in the aircraft that effectively trap 99.97 per 
cent of contaminants as small as 0.3 microns, top to bottom air 
circulation and minimised contact between crew and passengers.

Traveller behaviour is changing – the higher prevalence of 
digital communications will alter business travel trends, and 
leisure travellers in Asia will prefer to avoid large, congested 
hubs in exchange for more point to point travel. Connectivity 
to smaller cities will still be served by the region’s airlines but 
are likely downsized to smaller gauge equipment like our E2 to 
match the changing demand.

The disruption to global supply chains across all industries 
has driven companies to re-evaluate their strategy, gravitating 
more towards near-shore rather than off-shore. This will see a 
shift to more domestic or regional travel.

All this points to a need for airlines and the aviation indus-
try as a whole to evolve to this new norm.

Airlines are accelerating the retirement of older aircraft 
- permanently parking both narrow bodies and wide bodies, 
even eliminating entire fleet types in favour of lower gauge, 
more efficient aircraft.

A change is coming and we believe the segment of up to 150 
seats, in which Embraer is a market leader, is gaining greater 
prominence. Data shows that the E-Jets have been deployed on 
more routes as airlines cautiously re-grow their network while 

thE E195-E2 tEchLion on disPLay at thE hydErabad airshow in march 2020
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maintain a close eye on costs. As of November, over 90 per cent 
of the E-Jet fleet is back in service in the Asia Pacific region.

SP’s: Can you elaborate on any specific silver-lining emerging 
out of the pandemic?
Raul: Airlines are in survival mode, and this has prompted 
changes to their strategies for the better.

Pre-COVID, airlines in India, and even Southeast Asia, were 
engaged in an unsustainable, vicious cycle of lowering fares in 
order to capture a larger market share. Asia was a market of 
rapid growth but meagre profits over the past few years. Profit-
ability was already on a downward trend before COVID.

For years, airlines exalted cost per seat as their fundamental 
guiding metric and main indicator of efficiency. And, in relentless 
pursuit of the lowest seat cost, airlines increased capacity, which 
then had to be sold at a lower price to stimulate demand. As com-
petition and market share battles ensued, pressure to reduce unit 
costs led to a further increase in capacity which dipped airfares 
to low, unsustainable levels.

Now, cash preservation is king, and we see airlines focus-
ing more on their bottom-line rather than aggressive capacity 
expansion. The cost per seat mantra can no longer be the key 
governing factor upholding business 
efficiency.

Airlines are now seeking to stream-
line their operations and to optimise 
their fleet in order to have the versa-
tility to serve different market profiles 
and to ride the ups and downs of busi-
ness cycles. As the headwinds ease, air-
lines with right-sized fleet will recover 
faster and stronger.

Large single-aisle aircraft account 
for over 80 per cent of current fleet in 
service in India, which limits airlines’ 
ability to adjust the capacity offered to 

the oscillations in market demand, especially during this criti-
cal time.

The time to right-size has never been more appropriate.
The E-Jets E2, especially the E190-E2 and E195-E2 offers a 

25 per cent lower trip cost when compared to a 180 seat aircraft.
A 100 to 150 seat aircraft, like our E190-E2 and E195-E2 

offer airlines the benefit of matching capacity to demand and 
scaling frequency up or down depending on the need. It also 
offers over 25 per cent lower trip cost when compared to a 180-
seat aircraft.

Airlines probably never had such high leverage as they have 
now. Now is the time to negotiate and resize the business. It is 
a matter of survival for everyone.

In these last six months alone, the number of E-Jet opera-
tors in Asia Pacific outside of China increased by 60 per cent. 
We have new operators in Australia, Vietnam and Myanmar 
and are optimistic that there will be more to come.

SP’s: What are the current initiatives of Embraer on commercial 
airliners’ front?
Raul: Embraer’s corporate strategy 2021 to 2025 focuses on 1) 
Improving synergies, 2) Growth of Sales and 3) Diversification, 

Innovation and Partnerships. To grow 
sales in a post-COVID world on Com-
mercial Aviation products and services, 
Embraer strongly believes the E-Jets E2 
offers the ideal capacity at the right cost 
balance between trip and seat costs.

The E195-E2 will help airlines man-
age their risks as the aircraft is as effi-
cient as any 180-seat aircraft on a per 
seat basis, while offering around 25 per 
cent lower trip cost. The combination of 
right capacity and low cost is a compel-
ling case. Embraer is also recently add-
ing several new customers to its cus-

“In these last six 
months alone, the 
number of E-Jet 

operators in Asia 
Pacific outside of 

China increased by 
60 per cent”

OPen fOr PartnerShiPS: thE ProPosEd turboProP by EmbraEr wiLL fEaturE thE LatEst and most EfficiEnt tEchnoLogiEs, highEr fuEL 
EfficiEncy, rEducEd noisE LEvELs, imProvEd rELiabiLity and imProvEd PassEngEr ExPEriEncE
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tomer base due to the recent placement of used E-Jets with new 
operators, a sign that the market is increasingly appreciating 
the benefits of the segment. This is a great development for our 
after-market activities.

SP’s: What are the latest technological advancements E-Jets are 
currently offering and will be offering in coming times? Can you 
please elaborate on the same?
Raul: The E190-E2 and E195-E2 are the world’s most efficient 
single-aisle jet. All E-Jets and the newer E2, being recently cer-
tified in 2018, are a step forward in time, in terms of technology, 
passenger comfort, environmental impact and operational flex-
ibility compared to what is currently being flown in most of the 
APAC region, older generation jets and turboprops.

There are important enhancements like Pratt & Whit-
ney’s GTF engines, along with a closed loop Fly by Wire that 
together deliver fuel savings between 18 per cent to 24 per 
cent more than what was possible just 
10 years ago.

The cabin interior offers HEPA fil-
ters, segmented air circulation, Wi-Fi, 
touchless operation inside lavatories, 
and no middle seats. Personal space on 
the E-Jets is maximised and given the 
wider seats, wider aisle and individual 
PSUs. When comparing to older aircraft 
with narrow seats and the dreaded mid-
dle seat, narrow seats, the E-Jets’ atten-
tion to passenger comfort is a welcomed 
paradigm shift for passengers.

E-Jets maintenance and flight oper-
ations are massively simplified and 
provide airlines with an unprecedented 
level of reliability and dispatch ability. 
Thanks to big advancements in built 
in test equipment, data analysis, and 
real time in-flight health monitoring of 
all systems, airlines can fly more hours 
with the E-Jets, increase its daily utili-
sation, offering more flights to more 
destinations, while reducing downtime 
and maintenance troubleshooting.

In addition, the E-Jets were designed 
to have quick ground operations and 
reduced turnaround time, saving money 
for the airlines. The E-Jets are easy for 
passengers to board and disembark given its two by two seat-
ing. This too contributes to further reduced time on ground and 
improve economics, both an important aspect in today’s reality.

SP’s: What are the expectations from Asia Pacific region in com-
ing years in terms of your business goals? Can you please give 
some sense of possibilities?
Raul: We see Embraer expanding its E-Jet operator base both 
in terms of countries and the number of airlines. We believe the 
dynamics of the market are changing – the COVID-19 crisis is a 
watershed moment that will force airlines to think differently. 
Single fleet and big wide bodies will make way for a more di-
verse fleet enabling an airline to scale up and down their capac-
ity depends on the market situation.

Airlines will need new, efficient and reliable airplanes that 
offer low operating costs in terms of fuel and maintenance. The 
E-Jets and E-Jets E2 tick all these boxes.

As I cited in my earlier response, despite the market chal-
lenges, the last six months has seen the number of E-Jet opera-
tors in Asia Pacific outside of China increased by 60 per cent. 
We have new operators in Australia, Vietnam and Myanmar 
and are optimistic that there will be more to come.

We have solutions in the short term and long term for air-
lines. If airlines cannot afford buying new aircraft now, bear in 
mind that there are pre-owned E-Jets in the market at attractive 
rates. Airlines can also count on Embraer support for entry into 
service and operation. The initial cash required is minimum and 
the cost savings is immediate.

SP’s: Embraer, as has been reported recently, plans to restart 
the turboprops line of aircraft as well. Would you like to give us 
some details on the same?
Raul: As the market leader in the up to 150-seat segment, the 
turboprop sector is a natural target for Embraer.

As I indicated earlier, one of our pil-
lars in the commercial aviation sector is 
to keep this leadership, so we have been 
evaluating a potential new develop-
ment. Embraer foresees a future mar-
ket demand of over 2,000 turboprops. 
The turboprop we design will feature 
the latest and most efficient technolo-
gies, and is expected to better higher 
fuel efficiency, reduced noise levels, 
improved reliability and improved pas-
senger experience over existing market 
offerings.

Embraer is always open to strategic 
partnerships and we are looking for a 
partner that can play a major role in 
the turboprop programme. This turbo-
prop could enter into service as early 
as 2027.

SP’s: Would you like to elaborate on any 
greener sky initiatives Embraer is pur-
suing?
Raul: Amidst this health crisis, we re-
main cognizant of our responsibility 
to the global environmental challenge. 
Eliminating excess capacity and intro-
ducing smaller new technology aircraft 
is not only essential to adjust to weaker 

passenger demand but also favorable for environmental rea-
sons. Airlines, that retain or introduce more efficient, greener 
aircraft, like our E2s, will be better positioned to comply with 
future noise and emission standards. In the long-term, which 
is a view airlines tend to take for new aircraft investments, the 
environment challenge will become an even more important 
factor than it was before the COVID-19 crisis.

Both the E190-E2 and the E195-E2 are the world’s most 
efficient single-aisle commercial jets. These two aircraft types 
also become the most environmentally friendly aircraft in the 
segment, with the lowest level of external noise and emissions. 
The cumulative margin to ICAO Stage IV noise limit increases 
from 17 to 20 EPNdB, which results in 2 EPNdB better than its 
direct competitor.

On the defence front, Embraer is working with the Brazil-
ian Air Force to develop a light military transport aircraft with 
hybrid electric propulsion. SP

“The E190-E2 and 
E195-E2 are the 

world’s most efficient
single-aisle jet. All 

E-Jets and the newer 
E2, being recently 

certified
in 2018, are a step 

forward in time, in 
terms of technology,
passenger comfort, 

environmental 
impact and 
operational 
flexibility.”
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To come out of the pandemic more sustainably, Pereira suggested airlines to consider smaller 
aircraft and point to point flying

By Ayushee ChAudhAry

Post Pandemic, airlines must diversify fleets and use smaller aircraft like the embraer e2 series to balance caPacity and demand

The New Normal Needs 
FlexibiliTy iN sTraTegy 
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The pandemic due to the novel Coronavirus (Covid-19) 
has transformed the world drastically, leaving impacts that are 
likely to linger on most industries even when the pandemic is over 
but every industry is drafting new ways to move forward and sus-
tain itself. The aviation industry, which remains among the most 
impacted industry, is also coming up with new models as innova-
tion seems to be the survival tactic in this post COVID-19 world.

Even though some countries are beginning to reopen their 
borders and air travel is looking at ways to tentatively resume, 

IATA’s (International Air Transport Association) figures predict 
that demand for air travel is not likely to reach 2019 levels 
again at least till 2024. The ongoing threat of ‘second waves’ 
and further localised lockdowns is an additional uncertainty 
that is hanging on the industry’s head.

In a media interaction recently, Cesar Pereira, Vice Presi-
dent, EMEA (Europe, Middle East, and Africa), Embraer Com-
mercial Aviation offered a few suggestions that he thinks the 
airlines need to focus upon. The “new normal” requires a new 
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mindset, stated Pereira. “With infection cases worldwide show-
ing little signs of abating, carriers need to adapt to a new nor-
mal as well as the need to have flexibility in strategy and fleet,” 
he added.

He also said that rather than complexity, a multi-fleet will be 
seen as an insurance to help airlines navigate the ever-changing 
environment. He also added, “The airlines must diversify fleets 
to balance capacity and demand post-pandemic. Given the 
travellers’ anxieties about the Coronavirus, airlines need to be 
more flexible and use smaller aircraft to fly more point-to-point 
regional flight paths.”

Most industry experts also agree that even with this chal-
lenging backdrop, there are still opportunities for carriers to 
adapt in their operations and to navigate the ongoing uncer-
tainty, flexibility has to be the most significant aspect. Flexibility 
is being believed to be crucial not only in terms of the fleet but 
also in terms of the timing and number of passengers so as to let 
the airlines begin on the path to recovery.

“Flexibility should be the cornerstone of all carriers’ mid-
term plans – building in a greater level of agility than ever 
before so that technology, systems and staff can respond quickly 
as the situation inevitably continues to change,” global travel 
technology company Amadeus also stated.

Pereira mentioned about using regional flights as connect-
ing points and have point to point flights to directly reach the 
destination instead of long haul flights to have airlines save cost 
as well as to encourage passengers to travel.

Travel demand cannot be stimulated by just low fares anymore, 
highlighted Pereira. “The airlines need to rethink their networks, 
rethink their strategy and be more flexible on how to downturn 
this disease.” As part of the institutional response to the COVID-19 
crisis, the World Economic Forum has been 
regularly convening a multi-stakeholder 
community of prominent experts, policy-
makers and businesses from the region as 
the Regional Action Group for South Asia, 
to discuss the impact of the pandemic on 
the travel and tourism industry and the 
measures that need to be adopted to sup-
port recovery efforts. Public sector repre-
sentatives and businesses from the region 
agreed that domestic tourism will lead the 
way in this recovery journey. This puts 
countries with a large domestic market, 
such as India, at an advantage since they 
will be able to create more favourable fis-
cal conditions for stimulating growth in the 
sector while actively promoting local and 
regional tourism.

Regional connectivity can be a sig-
nificant aid not only in helping carrier to 
begin movement but also to gain the con-
fidence of passengers. The longer aircraft 
are in storage, the more likely they are to 
require heavier maintenance work before 
they can return to service which is why 
some movement is a must for the fleet of 
the carriers and connecting point to point 
not going for longer routes will allow 
them movement with lesser expense.

One way that Pereira thinks they can 
stimulate the traffic again is by finding 
more point to point regional sectors so 

that passengers don’t need to go to congested hubs, or airports 
as a connection to reach somewhere else. “If you think about the 
passengers, making a decision to travel with the fear of getting 
infected to face crowded environments is present all around right 
now. So rather than the passenger having to take two flights to 
reach the final destination, he/she can just take one flight with 
smaller aircraft. That way not only will the passenger feel more 
confident and safe but even the airlines will save cost by flying 
a smaller equipment on shorter routes. Smaller equipment will 
also further reduce the cost of maintenance.”

This way, Pereira believes, that the passengers may be stim-
ulated to travel again because then the journey will be safer and 
quicker, and eventually the passenger confidence can also be 
handled better.

Pereira also talked about the hub and spoke system. A hub 
is usually a central airport that flights are routed through, and 
spokes are the routes that planes take out of the hub airport. 
Most major airlines are known to have multiple hubs. Hub and 
spoke is a system of air transportation in which local airports 
offer air transportation to a central airport where long-distance 
flights are available. The routes in this system are organised as a 
series of ‘spokes’ that connect outlying points to a central ‘hub’.

While talking about this system, Pereira especially men-
tioned the long-haul flights and routes where this can be uti-
lised because, “right now it is difficult for airlines to get flying 
especially for long haul routes, it is very expensive. So airlines 
have to find new ways to operate and the regional aircraft can 
bring more passengers to the hub for a long haul flight, hence 
that should be explored.”

Management and consulting firm, McKinsey also believes 
that the hub model will remain relevant post-crisis, but airlines 

will need to update their operations 
and network strategies. The benefits of 
the model for airlines and passengers 
remain largely intact, and long-term 
trends—including rising demand for 
thinner routes and the increasing mar-
ket share of leisure travel—support the 
continued importance of hubs.

COVID-19 has drastically 
decreased airline traffic across all 
routes, but the volume of connecting 
passengers has been among the hard-
est hit. Questions have arisen as to 
whether the current crisis will lead to 
structural changes within the indus-
try, the company stated.

McKinsey explained that in a hub 
model, airlines use banks of incoming 
and outgoing flights to offer passen-
gers a large number of possible itiner-
aries. This model has been a corner-
stone of full-service carrier networks 
across the globe for several decades. 
The demand for connecting flights 
on key intercontinental routes has 
been stable or rising in recent years 
because of both the many logistical 
and financial advantages for airlines 
and passengers and recent improve-
ments in passenger experience.

“Rather than the 
passenger having 
to take two flights 
to reach the final 

destination, he/she 
can just take one 

flight with smaller 
aircraft. That way 
not only will the 

passenger feel more 
confident and safe but 
even the airlines will 
save cost by flying a 
smaller equipment 
on shorter routes. 

Smaller equipment 
will also further 

reduce the cost of 
maintenance,” said 

Pereira.
Continued on page 31...
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VTOLS which can be a 
ReaLiTy in FuTuRe

Almost all aviation major companies are investing heavily and 
collaborating in meaningful Research and Development of  vehicles 
capable of Vertical Takeoff and Landing, facilitating Urban Air Mobility 
(UAM)

By Wing Commander r.K. Yadav
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 VolocoPter 2X is likely to be Part of Dubai’s flying taXi fleet

By 2050, the global population is projected to grow 
by over 2 billion to nearly 10 billion, with almost 70 per cent 
of us living in an urban environment. Urban traffic congestion 
is likely to get worse in the metro cities around the world. For 
over eight decades, sci-fi writers and visionaries have discussed 
the idea of “Flying Cars”, which will be able to get us from our 
rooftops or gardens to any place we wish to travel, avoiding 
the traffic on road. Today we are already at the end of second 
decade of 21st century, and we have seen most of other sci-fi 
imaginations like video calls, sleek mobile phones, robots, clon-
ing and artificial intelligence become a reality. The idea of flying 
from the house to office is limited to very few super rich who 
can afford helicopters. Helicopters’ capability of Vertical Take-
off and Landing (VTOL) has made them an integral part of the 
military forces and a fancy toy for the billionaires.

The helicopters have not been able to find many takers in 
air taxi segment because they are costly, noisy, maintenance 
intensive and potentially dangerous machines. A new class of 
flying vehicle in this VTOL segment which could overcome these 
issues has been a dream of both - the Car makers as well as the 
aircraft manufacturers. These are being called Electric Vertical 

Take-off and Landing (eVTOL) vehicles. eVTOLs are light com-
mercial aircraft that can take off and land vertically like helicop-
ters and fly forward like airplanes. Unlike helicopters, they use 
batteries instead of Aviation Turbine Fuel for propulsion and 
are more maneuverable, less complex, and more efficient than 
helicopters. They are designed to fly at a lower altitude than 
commercial aircraft and will be either piloted or autonomous. 
The advancements in technology both hardware and software 
is making this possible. The progress in weight reduction, car-
bon fiber composites, denser and higher energy density batter-
ies which improve the power to weight, Smaller, lighter electric 
motors, more powerful micro motors for distributed electronic 
propulsion are the reasons for this advancement.

Almost all aviation major companies are investing heav-
ily and collaborating in meaningful Research and Develop-
ment of such vehicles. Uber has collaborated with AT & T, 
Joby Aviation and Hyundai; Toyota is also investing in Joby 
Aviation, Boeing has collaborated with Kitty Hawk and 
Porsche; and German company Volocopter has collaborated 
with London based startup Skyports. The US Air Force has 
officially started its search for a “flying car” able to speedily 
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shuttle troops and equipment into war 
zones, when it released a solicitation 
this year. As per their program named 
“Agility Prime”, USAF is interested in 
Electric Vertical Take Off and Landing 
(eVTOL) that could incorporate electric 
or hybrid propulsion and be controlled 
by an onboard pilot, a remote pilot or 
be totally autonomous. Most of these 
R&D projects are focusing on two pro-
pulsion system alternatives, which dif-
fer dramatically from traditional heli-
copters. NASA is also working towards 
a safe and efficient air transportation 
system where everything from small 
package delivery drones to passenger-carrying air taxis 
can operate above populated areas. Initially they called it 
Urban Air Mobility (UAM) but now they are referring to it as 
Advanced Air Mobility (AAV).

Multirotor/ Multicopter
These are wingless aircraft with multiple rotor assemblies. 
This design makes it low noise and hover efficient. The main 
disadvantage of this design is their poor cruise efficiency. 
They have low cruise speeds (90 – 100 kmph) and ranges of 
upto 50 km. Compared to helicopters they are cheaper, noise 
free and environment friendly. They will be useful for short 
distance travel.

tilt rotor/ tilt Jet
These machines get airborne like helicopters and thereafter 
the rotors/ propellers tilt their angles and fly like fixed wing 

aircraft. Generally these vectored-
thrust eVTOLs have multiple pro-
pellers or jet engines which can be 
transformed by tilting, from vertical 
to horizontal flight. These can reach 
speeds of up to 300 km/h and have 
an approximate range of 300 km. 
This technology is very complex and 
all the actuators that tilt the engines 
need to be fully redundant and certi-
fied for multiple failures. This redun-
dancy leads to additional weight and 
cost and it also requires more time for 
certification.

As per Vertical Flight Society There 
are around 300 designs that are at different stages of produc-
tion today. It is a very difficult task to pick up the five most 
significant eVTOLs at this stage because none of the vehicles 
are yet certified and their performances are still not established 
but based on the available information and discussion with the 
experts in the field, these five vehicles appear to have a great 
future.
•	 LILIUM JET: The Lilium Jet is one of the leading machines 

for urban air mobility by 2025. As per current regulations 
initially pilots will be needed till the time regulations per-
mit fully autonomous flights. Lilium is growing very fast as 
a company due to growing interest of investors. Although 
it’s just a 500 employee company as of now, it has already 
got investment worth between $750 million and $1 billion 
from it’s investors Tencent, Atomico, Freigeist and LGT.

•	 VOLOCOPTER 2X: The capabilities of the machine itself 
is very limited but Volocopter is very ambitious with it’s 
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ehang 216 is Pitching for sPecific roles like sight-seeing

eVTOLs are light 
commercial aircraft 

that can take off 
and land vertically 
like helicopters and 

fly forward like 
airplanes
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cityairbus benefits from the eXtensiVe eXPerience anD eXPertise of airbus

CHARACTERiSTiCS
max take-off Weight 815 kg

Powerplant 16 16-bladed

max speed 130 km/h

cruise speed 130 km/h

range 16 km (21 mins)

AIRBUS CITYAIRBUS

country multinational Project

manufacturer airbus

crew one (optional)

Passenger four

max take-off Weight 2200 kg

Powerplant 8 × vertical electric ducted fan, 100 kW 
(130 hp) each specially designed siemens 
sP200D direct-drive, 4 × 140 kW (190 hp) 
battery output

cruise speed 120 km/h

range 15 mins

JOBY AVIATION S4

country usa

manufacturer Joby aviation (collaboration with uber)

crew one (optional)

Passenger four

max take-off Weight 1,815 kg

Powerplant 6 high performance electric motors, 
lithium-nickel-cobalt-manganese-oxide 
batteries

max speed 322 km/h

cruise speed similar to max speed

range 241.4 km

LILIUM JET

country germany

manufacturer lilium gmbh

crew none (fully automated)

Passenger five

empty Weight 440 kg

max take-off Weight 640 kg

Powerplant 36 × Vertical electric 320 kW total  
installed power

max speed 300 km/h

cruise speed 300 km/h

range 300 km

VOLOCOPTER 2X

country germany

manufacturer Volocopter gmbh

crew one

Passenger one

empty Weight 290 kg

max take-off Weight 450 kg

Powerplant 18 × three-phase Pm synchronous 
brushless Dc electric motors

max speed 100 km/h

cruise speed similar to max speed

range 27 km

EHANG 216

country china

manufacturer ehang

crew none (self-piloted)

Passenger two

source: wikipedia, https://evtol.news
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designs. It’s range is currently very less but it has already 
made itself visible in various Air Shows. They have been able 
to attract customers by addressing their concerns. They have 
a ballistic parachute stowed on top in case something goes 
wrong. This model is likely to be part of Dubai’s Flying Taxi 
fleet. The aircraft entered serial production in April 2018.

•	 EHANG 216: EHang became a publicly listed company 
on the Nasdaq Global Market on December 12th, 2019. It 
received the first special flight authorisation from the Fed-
eral Aviation Administration (FAA) and conducted its first-
ever trial flight of EHang 216 in America on January 8, 
2020. Although the performance of this vehicle is very lim-
ited but they are trying to pitch themselves for various roles 
like sight-seeing, fire fighting etc and they might be able to 
rule this niche market.

•	 AIRBUS CityAirbus: CityAirbus is a multirotor intended 
to carry four passengers, with a pilot initially and to 
become self-piloted when regulations allow. The com-
pany has got vast experience in Urban Air Mobility due to 
their other efforts like Vahana. They demonstrated their 
first flight but the reason to consider them a vehicle for 
future is the expertise that Airbus 
holds and their previous projects 
have added lots of learning value 
for future projects.

•	 JOBY AVIATION S4: The S4 com-
pleted a piloted test flight that 
included a vertical takeoff, 15 min-
utes of flight along a 15 mile (24.1 
km) in early 2017. Uber has signed 
a multi-year commercial partner-
ship with Joby Aviation to launch 
a fast, reliable, clean and afford-
able urban air taxi service in select 
markets. Joby Aviation has been 

relatively secret with its S4 aircraft. It is believed to be 
a continuation of the Joby S2 design. At the 2019 Verti-
cal Flight Society’s sixth annual eVTOL Symposium Joby 
revealed additional information and initial performance 
details of test flights of scale and full-sized demonstrators. 

Dallas, Los Angeles and Dubai are likely to be the first 
cities where the initial trials for Urban air Mobility in col-
laboration with Uber will take place.
The future of Urban Air Mobility seems very bright with 

these eVTOL machines. There are many more players like 
Kitty Hawk, Sure fly and Pal-V which are also phenomenal 
and are at different stages of production and are likely to be 
seen in the skies at the same time. As per Morgan Stanley 
study the market for urban air mobility is expected to reach 
$1.5 trillion by 2040. These machines will prove to be game 
changers in roles like Air Ambulance, Search and Rescue, Civil 
Defence, Fire Fighting and of course Humanitarian Assistance 
and Disaster Relief (HADR). However there is still a lot to be 
done in terms of certifications of these machines, infrastruc-
ture for UAM and the regulations which will govern them. The 
Economy of operation, Payload, Range and Safety are going 

to be main driving factors in success of 
these machines. SP

The author is a Wing Commander 
posted to Indian Air Force 
Headquarters in New Delhi. He has 
17 years of aviation experience 
and more than 3000 flying hours. 
He is alumnus of National Defence 
Academy and has done his MBA in 
International Trade Management and 
MA in Human Resource Management. 
Currently he is pursuing his PhD in 
Aviation Management. 

Almost all aviation 
major companies 

are investing heavily 
and collaborating in 

meaningful Research 
and Development of 

such vehicles

Joby aViation has signeD a multiyear commercial PartnershiP With uber
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Eve Urban Air Mobility Solutions, inc. (Eve) has been 
launched as a new, independent company dedicated to accel-
erating the Urban Air Mobility (UAM) ecosystem and is the 
first company to graduate from EmbraerX. Benefitting from a 
startup mindset, backed by Embraer’s more than 50-year his-
tory of aerospace expertise, and with a singular focus, Eve is 
taking a holistic approach to progressing the UAM ecosystem, 
with an advanced electric vertical takeoff and landing vehicle 
(eVTOL) project, a comprehensive global services and support 
network, and a unique urban air traffic management solution. 
Eve is developing a full portfolio of solutions to enable the UAM 
market and ultimately benefit people’s lives.

Eve will benefit from greater focus, speed, and agility, 
allowing the company to innovate and execute at an acceler-
ated pace in order to fully capitalise on the global UAM oppor-
tunity. Having been incubated for almost four years within 
EmbraerX, it was the right time to establish Eve as an inde-
pendent company. 

“We value the vast potential of the UAM market, as it repre-
sents a new business segment in which we foresee significant 
opportunities for Embraer. Innovation and diversification are 
key pillars of Embraer’s new strategic plan, which will increase 
revenue and improve profitability over the next few years,” said 
Francisco Gomes Neto, President and CEO of Embraer. “That is 
why I am eager to announce Eve, the first company to gradu-
ate from EmbraerX. Eve stands primed to create a new fron-
tier in transportation with intelligent, environmentally friendly, 
autonomous-ready aircraft and the associated ubiquitous sup-

port and urban air traffic management solutions.”
As part of the company’s initiative to accelerate the UAM 

revolution, EmbraerX has been part of the Uber Elevate Net-
work since its inception in 2017. “Eve’s launch is an important 
next step in commercialising Embraer’s eVTOL designs while 
building on Embraer’s ability to design, certify, and deliver safe, 
globally-accepted aircraft. We look forward to our continued 
partnership to make aerial ride-sharing a reality,” said Eric Alli-
son, Head of Uber Elevate.

Eve has unveiled a unique and valuable market proposition. 
Eve’s human-centered eVTOL design represents an actual, cer-
tifiable product development, as evidenced by the first flight of 
the engineering simulator in July 2020 and the company is har-
nessing the expertise of both Embraer and Atech, a subsidiary 
of the Embraer Group, in providing globally-recognised air traf-
fic management software to create the solutions that will help 
safely scale the UAM industry going forward.

EmbraerX is a market accelerator committed to developing 
solutions that transform life’s experiences. This disruptive inno-
vation subsidiary of Embraer is based on Florida’s Space Coast, 
integrated with the Company’s engineering team in Brazil, and 
dedicated to collaborating with global innovation communities. 
The EmbraerX team of innovators, creators, thought-leaders, 
and designers combines human-centered design thinking with 
business-building and engineering expertise to tackle some of 
the biggest mobility problems facing humanity today. SP

— by SP’s Correspondent

‘EvE’ to shapE thE  
futurE

EvE stands primEd to crEatE a nEw frontiEr in transportation with intElligEnt, EnvironmEntally friEndly, autonomous-rEady aircraft
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With various eVTOL aircraft taking shape across the globe to transform the air mobility and 
everyday commute, some have even started to successfully test manned flights

By Ayushee ChAudhAry

Almost every person dwelling in an urban city 
 especially a metropolitan one, across the globe has had an 
encounter with congested roads, loud honking, cars moving 
bumper to bumper, delays to the destination and accompanied 
frustration. No one would mind commuting in a traffic-less 
city having some space for their own vehicles. While this may 
seem like a difficult task looking at the current rate at which 
urbanisation is expanding, the upcoming eVTOL (electric Verti-
cal Take-off and Landing) human flight aircraft are coming with 
the promise of a different reality. 

Kitty Hawk, a start-up building electric flight transportation 
solutions, is strenuously working to eradicate the traffic from 
roads.

Sebastian Thrun, CEO of Kitty Hawk stated that the mission 
of the company is to get rid of traffic eventually and make traf-

fic congestion a matter of the past. “Our vision at Kitty Hawk is 
to free the world from traffic. For this vision to become reality, 
we don’t have to build new infrastructure. Unlike the nation’s 
highways, which require enormous resources for construction 
and maintenance, the highways in the sky don’t require any 
pavement thanks to the sheer limitless potential of the sky,” 
says Thrun.

Kitty Hawk stems from a legacy which is being built for the 
future to create the next generation of vehicles for everyday 
flight. The company has tested 100s of eVTOL prototypes by now.

Nearly five years ago, Kitty Hawk had started the Flyer 
project. Seen as a revolution in personal flight, the Flyer was 
designed to be an ultralight aircraft. This was a single-seater 
eVTOL powered by 10 independent lift fans and operated 
between three to ten feet off the water. At 250 pounds empty 

Heaviside is a single-passenger veHicle witH a range of 100 miles, speeds of up to 180 mpH, and tHe ability to fly over cities
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weight, it fell into a category of aircraft that could be flown by 
anyone — FAA Part 103, which regulates ultra-lightweight air-
craft, permits recreational use of these aircraft even if pilots 
don’t hold a pilot’s license. People could safely operate Flyer — 
and become a pilot — with less than two hours of training. Even 
though it was projected as a recreational aircraft at that time, it 
did aim at changing commute scenario in urban cities. 

A major highlight of the Flyer Project was its simplistic opera-
tion and control management system that made it very easy to 
operate. “On a single day, we trained 50 new novice Flyer pilots, 
none of whom were licensed. Overall, we conducted more than 
25,000 successful flights crewed and uncrewed with our Flyer 
fleet — a huge number. The feeling of being inside a human drone 
is hard to describe,” the company stated. Kitty Hawk built and 
flew 111 aircraft and over 75 people flew Flyer.

Even though the Flyer took us closer to human flight in a 
personal aircraft, it could not become a very viable business 
model. And recently, Kitty Hawk announced that they are wind-
ing down the Flyer project. The company is now doubling down 
on Heaviside as their primary platform. 
First deployed in 2019, Heaviside is a 
single-passenger vehicle with a range 
of 100 miles, speeds of up to 180 mph, 
and the ability to fly over cities. 

The current Heaviside prototype 
uses about 120Wh per passenger mile, 
and does so at twice the speed of the 
Leaf: 100 mi/hr. “We can save another 
15 per cent of energy because while 
roads are not straight, flight paths usu-
ally are. Altogether, Heaviside requires 
61 per cent as much energy to go a mile.

With over 237 successful transitions 
from hover to forward flight, Heavi-
side is equipped with a custom aircraft 
recovery parachute as a supplemental 
safety system. Through hundreds of 
test flights, Heaviside has continued to 
prove exceptional handling of single-
system faults common-mode failures.

Kitty Hawk claims that Heaviside 
has 100 miles demonstrated on a single 
charge. Designed to surpass the electric vehicles standards of 
efficiency, Heaviside uses less than half the energy per mile of 
travel than a Tesla Model S, at faster speeds. Heaviside can take 
off and land in a 30 foot by 30 foot area that does not need 
to be paved. Through modern integrations of propellers and 
propulsion units, Heaviside meets and exceeds all criteria for 
efficiency without burning any fossil fuels on board, states the 
company.

Claimed to be 100 times quieter than a helicopter, Heaviside 
flies at a sound level of just 35 dBA at 1,500 AGL, so quiet that it 
blends into the background noise of a city or suburb, barely dis-
cernible to the human ear. The only noticeable noise is at takeoff, 
which becomes nearly undetectable within 30 seconds. With this 
the company is continuously advancing in safety, performance, 
noise, and efficiency to make traffic-less roads a reality soon.

Thrun from Kitty Hawk believes that the National Airspace 
should be looked at as a new resource, one that is vastly unde-
rutilised. Siting an example of the US-101, a major highway in 
Silicon Valley, Thrun explains, “This highway has three lanes 
in each direction. Say you put this highway into the sky as a 
virtual highway (similar to the jetways used for routing air-

planes). If you wanted to extend the highway from three to 30 
lanes, one could do so simply by using 10 vertical flight levels, 
separated by 100 feet each. Or by extending the highway to six 
parallel lanes in five flight levels. And away from airports, you 
could do this without disrupting existing air traffic. Very few 
airplanes today travel below 1,000 feet above ground level in 
Silicon Valley or elsewhere – except near airports, of course. 
We could fit this new kind of traffic right into our National 
Airspace.”

Kitty Hawk has also formed a joint venture with Boeing for 
a new company, Wisk, to develop Kitty Hawk’s Cora eVTOL as 
an air taxi. This comes nearly five months after Boeing and 
Kitty Hawk announced a strategic partnership to collaborate on 
urban air mobility. Its aim is for Cora to one day provide a fly-
ing taxi service that can reportedly be summoned with an app. 
The plan is for the vehicle to not have a pilot on board; instead, 
it will be flown mainly by autopilot systems, with supervision 
from a human pilot situated remotely.

The foundation of the company is the team behind Kitty 
Hawk’s Cora eVTOL, a two-seat, auton-
omous air taxi prototype that has been 
undergoing flight testing in New Zea-
land since late 2017. The operating 
company for that venture, Zephyr Air-
works, was recently selected by the New 
Zealand government as the first partner 
for its Airspace Integration Trials Pro-
gramme, which aims to help accelerate 
the integration of advanced unmanned 
aircraft into the aviation system. With 
the creation of Wisk, Zephyr Airworks 
becomes Wisk New Zealand. Cora will 
continue to be developed for passenger-
carrying missions, as “our vision of 
delivering everyday flight to everyone 
remains the same,” the company said.

Kitty Hawk is not alone in its 
endeavours of personal flight; SkyDrive, 
a global developer of urban air mobil-
ity solutions, recently announced that it 
conducted a public demonstration flight 
of its new single–seat SD-03 flying car 

model. “The manned flight was the first public demonstration of 
a flying car in Japan. The flight took place at the 10,000-square-
meter (approximately 2.5-acre) Toyota Test Field, which is one 
of the largest test fields in Japan and home to the company’s 
development base,” the company stated.

The aircraft has been designed to be the world’s smallest 
eVTOL model as a new means of transportation for the near 
future. It measures a compact two meters high by four meters 
wide and four meters long and requires only as much space 
on the ground as two parked cars. The powertrain consists 
of electric motors that drive rotors deployed in four locations, 
with each location housing two rotors that individually rotate 
in opposite directions, each driven by its own motor. The use of 
eight motors is a means of ensuring safety in emergency situ-
ations during flight and as such aims to address compliance 
standards and allay potential regulatory concerns.

Even though there is still a long way to go for safety and 
acceptance of passenger eVTOLs, but with such test flights tak-
ing place, the future where cities will witness cars moving on 
the roads and human drones flying between the buildings does 
not appear to be a far reality now. SP

“Unlike the nation’s 
highways, which 

require enormous 
resources for 

construction and 
maintenance, the 

highways in the sky 
don’t require any 
pavement,” says 

Sebastian Thrun, 
CEO of Kitty Hawk
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By Air MArshAl Anil ChoprA (retd)
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As the excitement following the induction of Rafale jets into the IAF wanes, it is time to have a 
fresh look at China’s J-20 which is being operationalised

J-20 OF PLAAF AND JF-17 OF 
PAF ANALYSED

J-20 oF PLaaF JF-17 oF PaF 

the Sino-indian face-off in ladakh continues towards 
the harsh forthcoming winter. As the excitement following the 
induction of Rafale jets into the Indian Air Force (IAF) wanes, it 
is time to have a fresh look at China’s J-20 which is being opera-
tionalised in large numbers. It is also time to look at the Pakistan 
Air Force’s (PAF) JF-17, 120 of which are already flying and the 
most potent Block III variant has just entered service. Interest-
ingly, PAF claims the aircraft is battle-tested after the operation 
“Swift Retort” of February 27, 2019. Both aircraft are reportedly 
now armed with long range Beyond Visual Range (BVR) missiles. 

CHENGDU J-20 “MIGHTY DRAGON” OVERVIEW 
The J-20 “Mighty Dragon” is a single-seat, twinjet, all-weather, 
stealth, fifth-generation fighter developed by China’s Chengdu 
Aerospace Corporation for the People’s Liberation Army Air 
Force (PLAAF). Designed as an air superiority fighter with pre-
cision strike capability, it undertook its maiden flight in Janu-
ary 2011, entered service in March 2017 and commenced its 
combat training phase in September 2017. The first J-20 com-

bat unit was formed in February 2018. The J-20 is the world’s 
fourth fifth-generation stealth fighter after the American F-22, 
F-35, and Russian Su-57. It will effectively supersede Su-27SK, 
Su-30MKK and Su-30MK2 in the PLAAF inventory. Chinese 
state media reported in October 2017 that aircraft is ready for 
mass production. In January 2019, a twin-seat variant of the 
J-20 was rumoured to be in development for use in tactical 
bombing, electronic warfare and carrier strike roles. 

DESIGN FEATURES 
The J-20 has low observable intakes, all-moving canard surfaces, 
the Chinese Type 1475 (KLJ-5) active electronically scanned 
array (AESA) radar, an electro-optical/infra-red targeting sys-
tem and an advanced communications suite with data links. 
The aircraft features a glass cockpit, with a 24x9 inch primary 
LCD screen. The main internal weapon bay is capable of housing 
both short and long-range air-to-air missiles (AAM) (PL-9, PL-
12C/D & PL-15 – PL-21) while the two smaller lateral weapon 
bays behind the air inlets are intended for short-range AAMs 
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(PL-10). All weapons are carried internally, but the wings have 
four hard-points for drop tanks. The aircraft is currently pow-
ered by the Russian Salyut AL-31FM2 engine, with maximum 
thrust of 145kN. It is planned to be replaced by Chinese Xian 
WS-15 engine which produces 180kN of thrust. J-20’s nose and 
canopy appear to use a similar stealth design as the F-22 and 
perhaps yielding similar signature from the front. However the 
aircraft’s side and axi-symmetric engine nozzles may expose the 
aircraft to radar. Use of canards also would compromise stealth. 

OPERATIONAL DEPLOYMENT
The J-20 officially entered combat units in February 2018. At 
least 12 J-20s were in active service initially. The 9th Air Brigade 
based at Wuhu Air Base, Anhui province was the first to replace 
Su-30MKK fighters. Chinese state media mentions up to 50 air-
craft by early 2020, figures seem inflated. It is likely that the J-20 
would be commissioned upon the Type 002 aircraft carrier under 
construction, however, the length of the J-20 has to be shortened 

to be considered operable on an aircraft carrier. Meanwhile, J-20 
has been conducting operational exercises with J-16 and J-10C. 

COMPARISON WITH RAFALE
The Rafale is a 4.5 generation aircraft with partial stealth fea-
tures, but has no internal weapons bays. As the aircraft first 
flew in 1986, its basic design features are relatively old. The 
Rafale is much smaller than the J-20, literally half the weight 
and volume. J-20 uses an older Russian engine with no super-
cruise ability which Rafale has. The planned Chinese engine 
WS-15 is still well behind schedule. The Rafale engine is more 
reliable, has higher longevity and maintainability. Experts also 
question the electronic warfare suite of J-20, whereas the Rafale 
has a comprehensive package covering the entire spectrum of 
threats. J-20 is still under induction, while the Rafale has been 
combat-proven for 20 years in Iraq, Afghanistan, Mali, Libya 
and Syria. China’s PL-15 missile looks like the MBDA Meteor 
and claims of 200 km range appear farfetched. 

JF-17

Physical Parameters

Length 49 ft

height 15.5 ft

wingspan 31 ft

empty weight 14,520 lb

Performance Parameters

Maximum take off weight 27,300 lb

Max Mach No 1.6

Maximum speed 700 knots ias

service Ceiling 55,500 ft

thrust to weight ratio 0.95

Maximum engine thrust 19,000 lbs

g Limit +8/-3

Ferry range 1,880 NM

Armament

No of stations 07

total Load Capacity 3400 lbs
Source: PAKISTAN AERONAUTICAL COMPLEX KAMRA
https://www.pac.org.pk/Jf-17

J-20

General characteristics

Crew one (pilot)

Length 20.4 m (66.8 ft)

wingspan 13.5 m (44.2 ft)

wing area 78 m2 (840 sq ft)

empty weight 19,391 kg (42,750 lb)

gross weight 32,092 kg (70,750 lb)

Max takeoff weight 37,013 kg (81,600 lb)

Fuel capacity 11,340 kg (25,000 lb) internally

Powerplant 2 × ws-10B or aL-31FM2 
afterburning turbofan, 140 or 145 
kN (31,000 or 33,000 lbf) with 
afterburner

Powerplant 2 × shenyang ws-15 (in 
development) afterburning turbofan, 
180 kN (40,000 lbf) with afterburner

Performance
Maximum speed Mach 2

range 6,000 km (3,700 mi, 3,200 nmi)

Combat range 2,000 km (1,200 mi, 1,100 nmi)

service ceiling 20,000 m (66,000 ft)

g limits +9/-3

rate of climb 304 m/s (59,800 ft/min)

wing loading 340 kg/m2 (69 lb/sq ft)

thrust/weight 0.92 (1.12 with loaded weight 
and 50% fuel) with aL-31FM2 
(estimated)

Armament

internal weapon bays

• PL-10 short range AAM

• PL-12 Medium Range AAM

• PL-15 BVR long range AAM

• PL-21 Long Range AAM

• LS-6 Precision-guided bomb

external hardpoints 4× under-wing pylon capable of 
carrying drop tanks.

Avionics
• Type 1475 (KLJ-5) active electronically scanned array

• EOTS-86 electro-optical targeting system (EOTS) 

• EORD-31 infrared search and track

• Distributed aperture system
Source: https://en.wikipedia.org/wiki/Chengdu_J-20 (as on September 20, 2020)

SpecificationS of Jf-17 and J-20
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JF-17 ‘THUNDER’ – SUCCESS STORY
The latest Block III variant of Chinese ‘designed for Pakistan’ 
multirole fighter aircraft JF-17 ‘Thunder’ reportedly undertook 
its maiden flight on December 15, 2019. The JF-17 whose devel-
opment began much later than India’s Light Combat Aircraft 
(LCA) ‘Tejas’, was inducted into the PAF in 2010 and is the ‘crown 
jewel’ of Sino-Pak aviation connection. The near 120 plus aircraft 
fleet has accumulated around 25,000 hours of operational flying. 
The PAF has also used them to bomb militant positions in North 
Waziristan, delivering both unguided and precision guided muni-
tions (PGM). The Block III brings in advancements in avionics, 
and an active electronically-scanned array (AESA) radar paired 
with an infrared search and track (IRST) system, among others. 
The PAF describes it as a ‘fourth generation plus’ fighter. Induc-
tion of Block III is expected to start later in 2020. 

 BASIC FEATURES 
The JF-17 Thunder is a light-weight single-engine, multirole 
combat aircraft employed for aerial reconnaissance, ground 
attack and air interception. This fly-by-wire, 1.8 Mach fighter is 
powered by Russian Klimov RD-93 tur-
bofan engine. The aircraft could later be 
powered by the Chinese Guizhou WS-13 
engine. The JF-17 has wide-angle Head-
Up-Display, aerial refueling, data-link, 
and KLJ-7 Doppler radar. The aircraft 
has an electronic warfare suite. It can 
carry 3,100 kg external load on seven 
hard-points. Weapons are mostly Chi-
nese and include the PL-5 short-range, 
air-to-air missile, LS-6 ‘Thunderstone’ 
GPS-guided glide bombs and YJ-12 
supersonic and YJ-83 subsonic anti-ship-
ping missiles. The PAF maintains one 
squadron for maritime strike. The PAF 
has ordered 600 Chinese PL-12 (SD-10A) 
radar-guided beyond-visual range (BVR) 
missiles with a range of around 80 km. 

PRODUCTION RATE 
Aircraft costs have been kept low by 
borrowing technologies developed for 
Chinese J-10 fighter. In 2015, Pakistan 
produced 16 JF-17s and currently has capacity to produce 25 
per year. 58 per cent of the airframe is Pakistani and 42 per 
cent Chinese. As of 2019, Pakistan operates nearly 120 JF-17s 
in five operational squadrons, plus a testing and training unit. 
Nearly 70 jets are of Block-1 Type, and remaining are Block-II. 
The aerial refueling got introduced in Block II.

JF-17 BLOCK- III 
A Block-III variant of the JF-17 has the Chinese KLJ-7A AESA 
radar, digital fly-by-wire flight control system, a new helmet-
mounted display, network-centric warfare capability, a holo-
graphic Head Up Display, an infrared search and track system, 
new electronic warfare systems and weapons upgrade. The air-
craft is initially armed with two PL-5EII short-range AAMs of 
which the PAF has ordered 900. Later, PAF may get longer range 
and more sophisticated PL-15 AAM (150 km). The JF-17 consti-
tutes the ‘backbone’ of the PAF that plans to operationally deploy 
the latest variant in 2020. PAF has initially ordered 50 Block-III to 
be delivered by 2024. Older JF-17s may also be upgraded to the 
Block-III standard later. The 26 two-seat JF-17B ordered will be 

used for training and as an effective electronic warfare platform 
with second seat having a weapons systems officer (WSO). PAF 
expects to receive a further 14 JF-Bs in 2020 and four more in 
2021. Three JF-17’s were sold to Nigerian Air Force in 2018. At 
least six out of an order of eighteen JF-17Ms delivered to Myan-
mar. China and Pakistan are aggressively trying to find possible 
export customers. Targeted countries are Algeria, Argentina, 
Bangladesh, Egypt, Iran, Myanmar, Malaysia, Morocco, Nigeria, 
Sudan, Sri Lanka and Zimbabwe. 

TEJAS LCA VS JF-17
Comparisons are being drawn between the JF-17 and India’s 
LCA Tejas that uses several new technologies including composite 
materials, advanced avionics and a unique aerodynamic configu-
ration. The JF-17 Block-II costs close to $25 million vis-a-vis the 
LCA Mk-1 around $ 28 million. The LCA has been manufactured 
by a single country. Second LCA squadron has just been formed. 
Only 20 odd aircraft are in service still. Aircraft production that 
is eight a year, is planned to be enhanced to 16. The more com-
parable LCA Mk-1A will have its first flight only in 2021 with 

service entry by 2023. There are already 
two foreign customers flying the JF-17. 
JF-17 has been in service for last ten 
years and serves in six squadrons at full 
operational capability, whereas the Tejas 
has only two squadrons. JF-17’s Russian 
engine has maintenance and serviceabil-
ity issues vis-a-vis the LCA’s much more 
reliable General Electric F404 engine. 

IMPLICATIONS AND OPTIONS FOR INDIA
The J-20’s network-centric operations, 
combination of forward stealth and long 
range air-to-air missiles, could be of con-
cern to India’s high value airborne assets 
such as AWACS and aerial tankers. On 
the other side, a lot of what Chinese state 
backed media projects in terms of capa-
bility, is highly overstated. Nevertheless, it 
is best to assume the worst case scenario 
and India must build its own matching 
technology platforms. Despite mounting 
economic pressure and low GDP growth 

rate, Pakistan’s defence modernisation continues. Close ties 
between the PLAAF and the PAF will compel the IAF to prepare 
for a two-front war and to acquire advanced fighters, sophisti-
cated support platforms and smart long-range weapons. The IAF 
is at an all time low of 30 fighter squadrons vis-a-vis authorised 
42. The IAF is acquiring 21 MiG-29s and 12 Su-30 MKI. The long 
awaited RFP for the 114 medium multi-role combat planes is yet 
to be issued. Going by past record, even if the RFP was to be 
issued today, the induction can begin not earlier than 2025. By 
then, even the five MiG-21 Bison squadrons would be phased out. 
One can see further depletions in IAF combat strength. The IAF 
needs both quality and quantity. LCA production annually has to 
be increased to 16 with immediate effect from current around 
eight aircraft. The LCA Mk1A contract for 83 aircraft has already 
been cleared. Its development must be speeded up. Also, the 
development of LCA Mk 2, medium weight fighter (MWF) must be 
speeded up. India must choose a reliable partner for hand holding 
on the Advanced Medium Combat Aircraft (AMCA) project. Days 
ahead are tough, only the tough can get going. It is time to stop 
pretending and face the reality head on. SP

The J-20’s network-
centric operations, 

combination of 
forward stealth and 
long range air-to-air 

missiles, could be 
of concern to India’s 
high value airborne 

assets such as 
AWACS and aerial 

tankers
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Boeing F/A-18 Super HornetS 
Block iii HAve Been propoSed 

For tHe indiAn nAvy

EXCLUSIVE

“We are excited about our ‘By India-For India’ proposal for the F/A-18 Super Hornets 
Block III, that will develop the depth and breadth of specific capabilities to sustain 

the aircraft from India.” Surendra Ahuja, Managing Director, Boeing Defence India 
speaks exclusively to SP’s Aviation

pH
o

to
g

r
A

pH
S:

 B
o

ei
n

g



Military  Boeing

24 ISSUE 11 • 2020  www.sps-aviation.com

“Our sourcing from 
India stands at close to 
$1 billion a year from 
225 suppliers who are 
manufacturing critical 

systems and components 
for some of Boeing’s 

most advanced products. 
Boeing continues to grow 

a globally competitive 
supplier base in India, 

with strong partnerships 
that are aligned with 

the government’s 
AatmaNirbhar Bharat 

vision.”

SP’s Aviation (SP’s): Can you take us through your journey in 
India, till date, based on collaborations for – C-17, P-8I, Apache 
and Chinook?
Surendra Ahuja (Ahuja): India is one of the world’s fastest 
growing defence markets, and Boe-
ing has had a presence in the coun-
try for over 75 years now. I’ve been 
privileged to be a part of this journey 
that has seen several milestones in 
the last year alone.

Our proven portfolio of prod-
ucts and services offer unmatched 
operational capabilities across the 
entire mission spectrum, and has 
made us a strong partner in the mis-
sion readiness and modernisation of 
India’s defence forces. Today, India 
has 11 C-17 Globemaster IIIs, eight 
P-8Is (with four more on order), 22 
AH-64E Apaches (with six more on 
order) and 15 CH-47F(I) Chinooks.

The Indian Air Force inducted 
their first Chinook and Apache heli-
copters in 2019 and we recently 
completed all deliveries, 15 Chi-
nooks and 22 Apaches. We also 
delivered the 11th C-17 Globemas-
ter in 2019. We also modified and 
delivered two 777-300ER aircraft 
that will serve as India’s Head of 
State aircraft.

Earlier this year, the Ministry of Defence signed the contract 
for the acquisition of six Apaches for the Indian Army. In line 
with our commitment to bringing the best of Boeing to India 
and ‘Make in India’, the Tata Boeing Aerospace Limited facility 

has been producing aero-structures 
for Boeing’s AH-64 Apache helicop-
ter for the US Army and international 
customers. This also speaks volumes 
about India’s indigenous manufac-
turing and technology capabilities.

Boeing is also providing pilot 
training for the Indian Air Force fleet 
of the C-17 aircraft while construction 
is underway in another facility for 
training Indian Navy pilots on the P-8I. 
The Indian Navy has been flying the 
P-8I extensively on various missions. 
India’s P-8I fleet is supported through 
Boeing’s services business by pro-
viding performance-based logistics, 
spares, ground support equipment, 
as well as field service representa-
tive and on-site engineering support. 
The C-17 simulator training center in 
Gurgaon has completed thousands of 
training hours for aircrews and load-
masters.These are significant mile-
stones and it is very gratifying to be 
a part of this journey together with 
3,500 of my colleagues who are shap-
ing Boeing’s legacy in India.

“We have 
invested in 
partnerships 
With the 
indian 
aerospace 
ecosystem”
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SP’s: Government of India has introduced a few initiatives such 
as - Make in India, Skill Development, AatmaNirbhar Bharat 
(Self-Reliant India). How does Boeing plan to align its activities 
with these initiatives?
Ahuja: Boeing has always supported the development of indig-
enous aerospace and defence capabilities in India and through 
our 75 years presence in the country we have invested in 
partnerships with the Indian aerospace ecosystem in skilling, 
research & technology, and manufacturing. Our growing part-
nership with the country’s defence forces and our expanding 
supplier base makes it imperative for us invest in, develop, and 
nurture talent.

Our sourcing from India stands at close to $1 billion a year 
from 225 suppliers who are manufacturing critical systems and 
components for some of Boeing’s most advanced products. Boe-
ing continues to grow a globally competitive supplier base in 
India, with strong partnerships that are aligned with the gov-
ernment’s AatmaNirbhar Bharat vision.

Tata Boeing Aerospace Limited (TBAL), Boeing’s joint ven-
ture with Tata Advanced Systems Limited, is an example of 
Boeing’s strategic focus on ‘Make in India’ and marks a major 
step towards the co-development of integrated systems in 
aerospace and defence in India. Our efforts in TBAL align not 
just with the government’s mission Make in India but with 
the Prime Minister’s call of Make in India, for the World - the 
call that he made during the DefExpo in Lucknow in Febru-
ary 2020. I say this because the Apache fuselages made in 
this facility in Hyderabad are indeed meant for not just the 
six Apaches that the Indian Army is on contract with Boeing 
for but also for the Apaches for customers around the world, 
including the US Army.

We are also collaborating with Indian companies to develop 
capabilities in the country so that they can perform mainte-
nance locally, including heavy checks and supply of indigenous 
equipment. Air Works India, in partnership with Boeing, com-
pleted the first heavy maintenance check for the first P-8I in 
2019. Further capability development planning is in the works 
to support the growing P-8I fleet, improving the local aviation 
ecosystem while ensuring quicker and more affordable turn-
around for the Indian Navy.

The Boeing India Engineering & Technology Center (BIETC), 
with a strong presence in Bengaluru and Chennai, is leverag-
ing a talented pool of employees to contribute to global aero-
space and defence growth. Our engineers in India undertake 
high-quality, advanced aerospace work that supports areas 
as diverse as test and evaluation; development of advanced, 
environmentally friendly coatings; data analytics for next-gen-
eration airplane health management; innovation on Internet of 
Things and Digital Transformation; and development of soft-
ware tools that enable airlines to improve their operations, and 
work with airports to enable de-congestion and navigation at 
reduced costs.

Additionally, our various initiatives focused on skill devel-
opment are training hundreds of pilots, aircraft maintenance 
engineers, technicians and frontline factory workers and cre-
ating a robust aerospace and defence ecosystem in India.

SP’s: The Indian Armed Forces expect the selected OEMs (for 
some of their key modernisation programmes) to comply with 
the Transfer of Technology and Make in India. What is the per-
spective of Boeing on this front?
Ahuja: India and the US have made landmark progress to 
bolster strategic and defence ties; from the designation of 

“Major Defence Partner” to holding “2+2 dialogues” and bi-
lateral and multi-lateral security dialogues and military exer-
cises. The defence cooperation environment between the two 
governments have changed considerably in the past few years 
and there’s increased cooperation in joint military exercises, 
technology transfers, collaboration through co-production, 
and Defence Technology and Trade Initiative (DTTI) for devel-
oping and sustaining dialogue between Indian and US indus-
try on defence technology and industrial cooperation. The re-
cently signed agreement on Basic Exchange and Cooperation 
Agreement (BECA) is a significant step toward contributing to 
an even closer defence and security partnership between the 
two countries.

We are excited about our ‘By India-For India’ proposal for 
the F/A-18 Super Hornets Block III, that will build on Boe-
ing’s existing and on-going successful sustainment programs 
for the Indian Navy and will develop the depth and breadth of 
specific capabilities to sustain the aircraft from India, in part-
nership with the Indian Navy, US based suppliers and Indian 
partners. This will not only improve aircraft availability and 
affordability for the Indian Navy but will also build expertise 
in the Indian supply chain to sustain F/A-18 Super Hornets 
from India. SP

(top And ABove) indiAn Air Force’S ApAcHe And cHinook in FligHt



business aviation  FINANCING

26 ISSUE 11 • 2020  www.sps-aviation.com

KNOW YOUR 5 Cs

By Simon DavieS
SAleS DIreCtor, 
GlobAl Jet CApItAl
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WHY aRe MoRe CoMPanies CHoosinG to FLY PRivate  
aircraft during the ongoing pandemic? As you can imagine, the 
benefits are numerous. Think of them as the five “Cs”:
•	 Convenience
•	 Capacity
•	 Comfort
•	 COVID-19	responsiveness
•	 Cost-efficiency

Business aircraft deliver a measurable increase in your 
organisation’s overall capacity, allowing you to expand your 
reach to places you never thought possible and providing an 
opportunity for your organisation to get more done in less time, 
while exceeding client demands.

The first 3 Cs are evergreen benefits of business aircraft, 
but another benefit to flying private has emerged during the 
ongoing	pandemic:	COVID-19	responsiveness.	Businesses	with	
access to their own aircraft can stay agile and avoid potentially 

unhygienic or restrictive commercial flights. Minimising the 
COVID	threat	during	 travel	and	side-stepping	 the	hassles	and	
potential	risks	associated	with	pandemic-era	commercial	avia-
tion are significant advantages.

Of	 course,	 the	 fifth	 C	 –	 cost-efficiency	 –	 is	 perhaps	 the	
most	 challenging	 for	 C-level	managers	 to	 realise.	 It	 isn’t	 a	
term	one	associates	with	operating	a	business	aircraft.	One	
financing tool, however, has the potential to change that: the 
operating lease. 

Operating	leases	are	becoming	more	popular	because	they	
mitigate a range of issues associated with obtaining a business 
jet.	In	an	operating	lease	financing	structure,	you	can	enter	into	
a	sale	and	leaseback	arrangement	for	your	pre-owned	jet,	iden-
tify a jet to purchase, or assign your purchase contracts to your 
new,	on-order	jet.	 In	each	of	these	scenarios,	you	do	not	take	
ownership of the aircraft, but have full use of it as if you do. This 
means you retain your crew, your pilot and your flight path—all 

The fact that flying private offers unmatched comfort compared to the commercial alternative 
goes without saying. But there is also greater convenience for you, your team members and 

above all—your clients. Expect greater privacy and fewer hassles: no airport crowds, no lost 
luggage, and fewer flight cancellations or delays. But before you put a business jet on your 

company radar, know your 5 Cs.
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with less risk, more freed up capital and the ability to change 
aircraft easily at the end of the lease.

Using traditional loan financing represents a significant 
allocation	of	 capital	 into	 a	depreciating	asset.	 In	 contrast,	 up	
to	 100	per	 cent	 of	 the	 aircraft’s	market	 value	 can	 be	 funded	
in an operating lease. Clients typically only have to fund the 
security	deposit,	import	duties	and	VAT	(Value	Added	Tax),	and	
certain other transaction costs at closing. This gives high net 
worth individuals and corporations an opportunity to access a 
long-range	 jet	without	 tying	up	significant	amounts	of	 capital	
in	a	non-core	asset.	Furthermore,	importing	an	aircraft	on	an	
operating lease can significantly reduce the impact of applicable 
taxes and duties, ultimately saving you money.

SHIFT THE RISK
Operating	 leases	 shift	 the	 risk	of	 ownership	 to	 the	 lessor	and	
away from the lessee. At the end of the operating lease, the cus-
tomer simply returns the aircraft. The value of the asset at the 
end of the lease is the lessor’s issue, not 
the	 customer’s.	 Other	 factors	 that	may	
make an operating lease more attrac-
tive are things like a slump in global 
equity markets or an excess supply of 
pre-owned	 aircraft,	 both	 of	 which	 can	
affect the future value of private air-
craft.	Operating	 lease	 customers	aren’t	
exposed to these risks. At the end of a 
traditional loan term, when it comes 
time to sell your aircraft, cost of own-
ership can increase if it remains unsold 
for a long period of time or if the net 
proceeds fall short of your expectations. 

With an operating lease, residual value risk shifts to the lender, 
which provides the customer with a certainty of cost associated 
with	the	term	of	use	for	an	aircraft.	In	short,	you	know	what	you	
are getting into—and getting out of. 

Along with allocation of capital, no residual value risk and 
certainty of cost via a fix set of lease payments that will not 
change over time, you get an additional benefit with an opera-
tion	lease:	flexibility.	If	you	are	interested	in	moving	into	a	dif-
ferent aircraft model at the end of your lease, an operating lease 
makes that process seamless. You can upgrade to an aircraft 
with the latest technology, adjust the size or capabilities of your 
aircraft to reflect a changing mission profile, or extend the lease 
on your current aircraft.

Operating	leases	continue	to	gain	in	popularity	around	the	
world because it’s simply more efficient to lease an aircraft than 
it	is	to	buy	one.	Operating	leases	also	reduce	the	complexity	of	
regulations that typically make purchasing aircraft more of a 
challenge in certain regions. With a lease provider who is famil-

iar with structuring deals in South East 
Asia,	India	and	the	Middle	East,	such	as	
Global Jet Capital, you are more likely 
to navigate regulatory issues with ease 
and access favorable terms for your 
unique situation.

So, now that you know your 5 Cs 
of	 business	 aircraft	 operation–comfort, 
convenience, capacity, COVID-19 respon-
siveness and cost-efficiency	–	as	well	as	
the advantages of an operating lease, pri-
vate aircraft ownership in your corner of 
the world should seem more accessible 
than you may have imagined. SP

Operating leases 
continue to gain in 
popularity around 

the world because it’s 
simply more efficient 

to lease an aircraft 
than it is to buy one

global Jet CaPital has Consistently been reCognised as a leading business serviCe Provider
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The M134D Dillon Aero GATlinG  
Gun SySTeM

Dillon aero’s M134D is the only fully tested, qualified, 
and combat-proven 7.62mm Gatling Gun system available in 
the market today. Supplied to US Special Operations Forces 
from 1989 onwards, the M134D is designed, produced, and 
supported by an ISO 90001:2008 certified company. With the 
family name (and hard-won company reputation) affixed to 
every delivered weapon, personal pride and commitment to 
excellence is clearly evident in every product that is delivered.

The M134D weapon benefits from world-class product sup-
port, including design-engineering, system installation and 
operator training. Moreover, product warranty is also ensured 
for end-to-end reliability, maintainability and operational effec-
tiveness. Additionally, Dillon Aero’s extensive and dedicated 
vendor base has been delivering for the past 25 years.

Dillon Aero’s many patented improvements to the Vietnam 
War era’s 7.62mm Gatling Gun, include upgrades to the weap-
on’s Feeder/ De-linker, Gun Bolts, Top Cover & Blade Safing Sec-
tors, Gun Rotor, and Ammunition Magazines. These enhance-
ments have effectively eliminated all previous shortcomings 
and have improved M134D’s reliability, ease of use, maintain-
ability & durability and operational effectiveness.

Replica of the Mini Gun
Recent “knock-off” copies of the M134D, do not come close to 
meeting customer’s expectations viz workmanship, perfor-
mance and end-to-end system support.

SaleS of Mini GatlinG Gun SySteM to uS MilitaRy
It is important to note that ONLY Dillon Aero’s Mini-guns are 
mounted on US DoD Aircraft, since the Vietnam war. Conversely, 

the knock-off copy of the products, is yet to be combat proven. 
Moreover, since 2015, Dillon Aero is the SOLE and EXCLUSIVE 
manufacturer authorised by US Military to supply Mini Gatling 
gun system. Such contracts signify:
•	 Dillon	Aero’s	commitment,	to	timely	delivery.	
•	 Confidence	in	Dillon	Aero’s	brand,	product,	and	company.
•	 That	Dillon	Aero’s	pricing	is	fair	and	reasonable.
•	 Demonstrate	satisfactory	on-time	delivery,	conformance	to	

standards and after sales product support by Dillon Aero.

inteRnational SaleS
Dillon Aero has built and delivered over 6500 M134D weapon 
systems, to over 35 countries worldwide.

In India, Dillon Aero has entered into a partnership with 
Max Aerospace to develop, sustain and provide after-market 
support for these products to the Indian military. Max Aerospace 
is an established and fully licensed company with expertise in 
Airborne weapons systems for over two decades. The plan is 
to produce the weapon system, in India under “AatmaNirbhar 
Bharat”, to provide self-sufficiency to the Indian armed forces.

concluSion
The question that the end user needs to ask, do we want to put our 
soldiers at risk with a system that has proven, time and again to 
be ineffective and a company that is unable to support such sales?

The most important decision a customer, therefore, needs 
to make is to choose between systems manufactured by Dillon 
Aero or buy replicas. SP

— By SP’s Correspondent

Country Problems or Issues Result
Multiple Demonstrations The replica manufacturer has attempted demonstra-

tions around the world, but they have continuously 
had performance problems with locally manufac-
tured ammunition.

The replica manufacturer takes its own ammunition for 
such demonstrations. Once their guns are purchased, 
the recipient country perforce has to purchase the 
compatible ammunition from select vendor to ensure 
operational availability of the weapon system.

Indonesia The replica guns have not been able to successfully 
fire using local ammunition. All attempts to rectify 
the defect have ended up with multiple jams and 
misfeeds.

The Indonesian MoD cancelled a large contract, with 
this replica manufacturing company. The Indonesian 
MoD has since then witnessed a successful demon-
stration of Dillon Aero system. This is followed by a new 
contract released to Dillon Aero, in December 2019.

Turkey Turkey has been having trouble in firing with local 
ammunition. Effectively, the guns are not firing well 
and the support from the replica manufacturing 
company has been very minimal.

Many of the weapon systems are lying idle and not 
being put into operational use. 

Poland All units that were delivered by the replica manufac-
turer failed visual and firing inspection.

Polish MoD has now contracted Dillon Aero to “fix” 
the problems and bring the defective guns back into 
working condition. The Polish MoD has cut all ties, 
with the replica manufacturing company.

sales of Mini GatlinG Gun replicas to international custoMers by 
the other coMpany, have not Gone well. a few of such sales are:
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Not for nothing was the Boeing 747 called “Queen of 
the Skies” and “Jumbo Jet”. The most famous airliner ever to 
grace the airways was over twice as large as its predecessors, 
the Boeing 707 and the Douglas DC-8. Following its first flight 
in 1969, until the first flight of the Airbus A380 in 2005, it 
reigned supreme as the largest passenger plane. It introduced 
economies of scale, made air fares cheaper and mass tourism 
possible. It changed air travel beyond recognition thanks to its 
capacity to carry hundreds of passengers nonstop over great 
distances.

The genesis of the 747 can be traced to Boeing’s failure to 
win a crucial competition for a new military transport. Boeing 
decided to use the expertise gained to develop a large airliner. 
At the same time, Pan Am, one of Boeing’s biggest customers, 
wanted larger aircraft to accommodate the throngs of travel-
lers on its overseas routes and pre-ordered 25 Boeing 747s.

Some 50,000 Boeing employees called “The Incredibles” 
were responsible for building the 747. Everything about the 
plane was big – so big that a new building had to be spe-
cially constructed to house it. The 5.6 million-cubic-metre 747 
assembly plant in Everett, Washington, was the world’s largest 
building by volume. The project’s lead engineer was Joe Sutter, 
who had worked on all the company’s previous commercial 
jets. He was later called “the father of the 747”. A quiet, no-
nonsense man, he steered the project through a tricky devel-
opment and construction period of just 29 months against the 
usual 42 months for a new passenger plane. Two principles 
guided his design philosophy. The first was safety, because if a 
single 747 crashed, more people would be killed than in sev-
eral other accidents. The second was the assumption that one 
day, these planes would all have to become freighters.

Building the 747 was a highly risky undertaking for Boeing 
financially because it was working on an even more ambitious 
project, the Supersonic Transport (SST), a rival for Concorde. 
The SST was finally abandoned as impractical. The first 747 
rolled out on September 30, 1968. After its successful first 
flight on February 9, 1969, a year of intensive testing followed. 
The first passenger flight was by Pan Am on January 22, 1970, 
between New York and London. Passengers loved the spacious 
new airliner. However, airport baggage systems were over-
whelmed, taxiways were too narrow and ground equipment 
had to be redesigned. Although these problems were soon 

resolved, two major factors caused sales of 747s to plummet: 
the United States entered a recession and the 1973 oil crisis 
led to sky-high fuel prices. It was only in the 1980s that the 
situation became comfortable.

Boeing built the 747 as a single-deck wide-body, twin-aisle 
aircraft with a distinct hump on top of the fuselage. The air-
liner’s weight was supported by four main landing gear legs 
with four-wheel bogies each. Despite its massive size, pilots 
found that it handled like a much smaller aircraft and was 
very manoeuvrable. It was initially equipped with four wing-
mounted Pratt & Whitney JT9D engines, the first high-bypass 
turbofans to power a wide-body airliner. Later more advanced 
engines were offered. The wings had a high sweep angle of 
37.5 degrees for a fast, efficient cruise.

Among the several variants built, the 747-400 was the 
most significant. First flying in 1988, it was a commercial win-
ner with almost 700 sold. It could fly non-stop for 14,200 km 
at maximum capacity. And that capacity was 660 passengers 
in an all-economy layout. It holds the record for the greatest 
number of passengers ever carried by a commercial airliner. 
On May 24, 1991, an El Al Boeing 747-400 evacuated 1,088 
people on a single flight from Addis Ababa, Ethiopia. Boeing 
claims its 747-8 Intercontinental is the fastest passenger jet in 
service today with a cruise speed of Mach 0.86 (1,060 km/h).

As of June 2020, Boeing has built 1,558 747s. In fact, the 
747 is the only wide-body airliner in history to cross the 1,500 
production mark. However, since new and more efficient jets 
have been entering the market, no passenger 747 has been 
delivered since July 2017. Further, the airline industry’s melt-
down caused by the COvID-19 pandemic, has hastened the 
747’s withdrawal from service. Fewer than 30 airliners are 
currently left in passenger service worldwide though several 
hundred are still used for cargo flights. In July 2020, Boeing 
announced that 747 production would end in 2022. Neverthe-
less the Boeing 747 remains one of the most iconic airliners 
ever, star of over 300 films. As a long-time Boeing pilot Tom 
Imrich said, “Every time I had the chance to take one airborne, 
or to test it to its limits and often beyond, it was uniquely spe-
cial. It will always stand alone for its grace, beauty, agility, 
strength, speed and faithful response.” SP

— Joseph NoroNha

THE 747 –  
BOEING’S BIGGEST BABY

The genesis of the 747 can be traced to Boeing’s failure to win a crucial 
competition for a new military transport
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News  special report

OGMA becOMes New PrAtt & whitNey AuthOrised  
MAiNteNANce ceNter tO suPPOrt GtF eNGiNes

•   OGMA joins Pratt & Whitney’s Authorised Maintenance Center network, one of the world’s largest aircraft 
engine manufacturers 

•   OGMA invests 74 million Euros and starts to maintain GTF (Geared Turbofan) engines, used by the new 
generation of commercial aircraft, namely Airbus A320neo family, the Airbus A220, the Embraer E190-E2 
and E195-E2

•   Project reinforces OGMA’s range of engine maintenance services, generates around 300 jobs over the 
next few years and allows OGMA, an Embraer Group Company, turnover to reach almost 600 million  
Euros annually

OGMA is the new AuthOrised MAintenAnce center 
for Pratt & Whitney engines, one of the world’s largest aircraft 
engine manufacturers. This is the culmination of a project devel-
oped by OGMA, with the support of Embraer, over the past 12 
months, which allows it to expand its scope of services in the area 
of engine maintenance, marking the entry of Pratt & Whitney main-
tenance, repair and overhaul in Portugal.

The contract between Pratt & Whitney and OGMA was for-
malised recently. The industrialisation and training project to carry 
out the maintenance of Pratt & Whitney GTF™ (Geared Turbofan) 
PW1100G-JM engine is scheduled to start in 2021 and is expected 
to develop for the next two decades. Throughout the project, with 
higher incidence between 2022 and 2023, about 300 highly quali-
fied direct jobs are expected to be created.

OGMA will invest 74 million Euros, mostly in the first four years 
of the project, in a strategic step that allows it to broaden its scope 
of activity in the area of engine maintenance and to achieve new 
business over the next decades, which will triple OGMA’s turnover 
and reach the level of 600 million Euros annually.

Alexandre Solis, CEO of OGMA says, “This is a historic mile-

stone for OGMA, a company with more than 100 years of existence. 
By earning the trust of Pratt & Whitney, we are proving the expertise 
and experience of our teams, but we are also enabling OGMA to 
continue with a lasting operation in the coming decades. We are 
motivated and eager to start this relationship with Pratt & Whitney”.

“We are excited to welcome OGMA to the GTF MRO network,” 
said Dave Emmerling, Vice President, Commercial Aftermarket at 
Pratt & Whitney. “With OGMA, we add a highly capable mainte-
nance provider with a long history of engine overhaul experience. 
As the GTF fleet continues to grow, the network will be ready to 
support our expanding global customer base.”

“This contract is a demonstration of OGMA’s high level of 
expertise and competence in the maintenance of aircraft engines 
and represents an opportunity for the Embraer group to expand its 
business in providing services to other manufacturers in the inter-
national market. In line with Embraer’s new strategy, it is a diversifi-
cation of the businesses that will result in the growth of the Services 
& Support area in the coming years”, said Johann Bordais, Presi-
dent and CEO, Embraer Services & Support. SP

— By SP’s Correspondent

OGMA FACIlITy, On ThE OuTSkIRTS OF lISBOn, IS ThE nEW AuThORISED MAInTEnAnCE CEnTER FOR PRATT & WhITnEy EnGInES
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QuickrOuNduP

chiNA
The two “aircraft-carrier killer” missiles that China launched 
in August this year, travelled thousands of kilometres and 
hit their designated target, a moving ship, near the Paracel 
Islands in the South China Sea. This is the first time that China 
has revealed details of the missile launches which were first 
reported by the South China Morning Post in August. The news 
was later confirmed by the US military. The missiles were DF-
26B and DF-21D and launched from separate locations.

eurOJet
Eurojet Turbo GmbH (EUROJET), the consortium responsible 
for the EJ200 engine installed in the Eurofighter Typhoon, 
signed a contract with the NATO Eurofighter & Tornado Man-
agement Agency (NETMA) to provide 56 new EJ200 engines 
for the German Air Force which covers EJ200 engines for a 
new order of Tranche 4 Typhoon fighter aircraft.

GA-Asi
General Atomics Aeronautical Systems Inc, California, has 
been awarded an $81,866,402 cost-plus-fixed-fee and 
firm-fixed-price modification to contract for the UK MQ-9B 
Protector programme which provides for the design, develop-
ment, integration and component-level testing of additional 
capabilities being added to the baseline programme. Work 
will be completed August 31, 2021.

isrAeL Air FOrce
Adir F-35I, designated for flight experiments, arrived at 
the Israel Air Force (IAF) Flight Testing Centre Squadron in 
Israel on November 11, 2020, which will greatly enrich the 
IAF’s independence in improving the capabilities of the fifth 
generation aircraft.

JAPANese sdF
Japanese Self-Defense Forces began V-22 flight operations at 
Kisarazu Air Field on November 06 this year, marking the first 
international partner to fly the US military aircraft. The V-22 is 
critical to the Air Force, Marine Corps and Navy of the US. For 
the US Special Operations Forces, the CV-22 supports long-
range infiltration, exfiltration and resupply missions.

PhiLiPPiNe Air FOrce
Philippine Air Force had contracted for 16 Sikorsky S70-i 
Blackhawk Helicopters from Polish company Polskie Zaklady 
Lotnicze Sp.z.o.o, which are being manufactured under 
license from Sikorsky USA. The project was procured through 
a government-to-government transaction with Poland. Six 
helicopters have been delivered and the remaining 10 units 
are expected to be delivered within the first quarter of 2021.

uNited stAtes
The US 379th Expeditionary Security Forces Squadron 
recently won squadron innovation funds for the purchase and 
use of small unmanned drones at Al Udeid Air Base, Qatar, to 
train Airmen to detect and defend against similar unmanned 
systems used by the adversaries. 

appointments

Ministry of Defence, India appointed V.L. Kantha Rao, a 1992 
batch IAS officer of MP cadre, as the next Director General 
(Acquisition) in the defence ministry. Rao was working as an 
Additional Secretary in the Department of Defence Produc-
tion in the Ministry of Defence before his appointment as DG 
(Acquisition) was confirmed by the Appointments Committee 
of the Cabinet chaired by Prime Minister Narendra Modi. As 
Director General (Acquisition), Rao will supervise all Capital 

Procurement of the Indian armed forces through the Acquisition Wing of the 
defence ministry.

The Appointments Committee of the Cabinet also named Rao’s 
successor in the Department of Defence Production. Sanjay 
Jaju, who was hitherto Joint Secretary in the same depart-
ment, has been promoted as Additional Secretary. Sanjay Jaju 
is a 1992 batch IAS officer of Telangana cadre.

Going forward, the relevance of 
the model will depend on the ability of 
airlines to adapt their operations to the 
realities of the next normal. In the short 
term, airlines will need to seek out new 
sources of insight to guide the tactical 
rebuilding of their networks.  In the 
longer term, success—and in some cases 
survival—will require a reassessment of 
market positioning, aircraft technology, 

and pricing, as well as a better use of 
available data, added McKinsey.

Speaking about the Intra-Asia, 
ASEAN region, he said it is about get-
ting to the destination in a faster way or 
in a shorter period of time so connect-
ing point to point by passing congested 
hubs like Singapore, Jakarta, Kuala 
Lumpur or Manila should be looked at, 

even though these were the congested 
hubs before the COVID-19 since now the 
demand is low. “The way forward for the 
airlines is that they can build flexibility 
by having multiple aircraft sizes allow-
ing them, either for those who have a 
network model that they need to rely on 
feeder traffic for long haul flights, they 
can use regional jets to do so or those 
low cost carriers that want to bypass 
hubs, fly more point-to-point.”

Recently Pereira also shared that the 
right kind of sizing is gaining traction 
especially in South East Asia. 

Pereira further underlined that the 
demand will not be there anymore in 
near term so smaller aircraft can help the 
airlines to stay in the network, to keep 
the flights going while reducing cost and 
bring the demand back to the system 
gradually. SP

Editor’s note:
Cesar Pereira has extensive knowledge 
and experience of the Asia-Pacific market. 
He was Vice President, Asia-Pacific, 
Embraer Commercial Aviation before being 
appointed as Vice President of Europe, 
Middle-East and Africa in August 2020.

In this article, he speaks about a 
new normal with an interesting aspect 
emerging out of COVID-19 covering cost-
effectiveness of operations and how to 
handle the reduced level of demand. 
These comments, mentioned in the article, 
are extremely pertinent in the context of 
Asia-Pacific market.

The New Normal.. Continued from page 11

“Given the travellers’ 
anxieties about the 

Coronavirus, airlines 
need to be more 
flexible and use 

smaller aircraft to fly 
more point-to-point 

regional flight paths”
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The Ministry of Defence has recently published a list 
of 101 items of military hardware that would no longer be 
procured from foreign sources for the armed forces. Instead, 
the listed items would be manufactured within the country by 
the Indian defence industry either in the public or private sec-
tor. This is a long overdue and is indeed a laudable step as it 
would provide a significant boost to the ‘Make in India’ cam-
paign launched in September 2014, by the NDA government. 
This will also give a new lease of life to the campaign for self 
reliance. The ‘Make in India’ initiative is aimed at transforming 
India into a global manufacturing hub. This concept represents 
a complete change of the mindset of the industry and is in har-
mony with the policy enunciated by the Prime Minister of India 
related to ‘Minimum Government, Maximum Governance’.

The Government has taken a number of steps in the recent 
past. The Indian defence manufacturing sector has been opened 
up for Foreign Direct Investment and to enhance ease of doing 
business, regulatory policies have also been relaxed to facilitate 
investments. The Government has inaugurated Defence Indus-
trial Corridors linking selected cities in UP and in Tamil Nadu. 
These will be expanded to include a number of other cities in 
the two states. With ‘Make in India’ opening doors to invest-
ment, India could well be on its way to becoming the world’s 
most powerful economy.

It is the responsibility of the government to ensure that the 
Indian armed forces are equipped well enough so that they are 
capable of meeting with the daunting challenges to national 
security that emanate from the not-so-friendly countries in the 
neighbourhood. To achieve the required state of military pre-
paredness, it is of vital importance that the nation builds up 
the capability to produce bulk of the required military hard-
ware within the country and not depend on procurement from 
foreign sources. This will serve the dual purpose of achieving 
a high degree of self reliance and consequently to reduce con-
siderably, the financial burden on the national economy on 
account of the import of military hardware. 

Another clear advantage of being able to produce most if not 
all of the required military hardware within the country, is that 
in case of a military conflict, the nation will not have to suffer 
the consequences of a possible disruption in the supply espe-
cially of urgently required military equipment or be a victim of 
political sanction on export of military hardware imposed by the 

country from where the required weapons are to be sourced. 
A well developed and competent indigenous capability in the 
defence industrial sector provides strategic leverage with other 
nations as well who could depend on India’s defence industry to 
equip their own armed forces and not have to depend in India’s 
competitors or military rivals. Indigenisation will also benefit 
the national economy significantly by creating huge business 
opportunities especially in the private sector.

The Indian defence budget is huge and today, it is the fifth 
largest in the world. Unfortunately, despite efforts by the gov-
ernment in the past, indigenous production of modern military 
hardware has remained very slow, thus thwarting the aspira-
tions of the Indian armed forces for self sufficiency in this sector. 

There is no doubt that developing indigenous manufacturing 
capability to boost self-reliance in the Indian defence industry 
is needed urgently. However, the mandate for self reliance can 
be fulfilled only if the Indian defence industry is able to upgrade 
its capabilities to compete with the leading players in the global 
defence industry. The key to a successful defence and aerospace 
industrial complex should be a zero-compromise approach in 
respect of quality both in the public and private sector of the 
Indian defence industry.

Success in the effort at indigenisation will be laudable and 
in the interest of the nation; but a major stumbling block would 
be the inability of the Indian aerospace and defence industry to 
deliver quality products in the required timeframe. This weakness 
in the system will not only undermine the operational capability 
of the Indian armed forces; but will impinge on national security. 
Stringent quality control and an uncompromising approach will 
go a long way in establishing meaningful indigenous capabil-
ity in the Indian defence and aerospace industry. This will also 
enhance the level of confidence in military personnel tasked to 
operate the indigenously produced military hardware. 

The defence manufacturing sector suffers from major sys-
temic flaws that adversely affect its capability of delivering 
modern military hardware to boost indigenisation. This sec-
tor needs to be transformed through complete overhaul of the 
system to eliminate weaknesses. In the final analysis, this can 
be achieved only through a no-compromise policy and mindset 
against any dilution of quality of the product that would have 
to match the best international standards to make the drive for 
indigenisation meaningful and successful. SP

The process of indigenisation should be based on the 
foundation of a zero compromise policy and a mindset 
against any dilution of quality

By air marshal b.K. PaNDEY (rEtD)
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in general, the airline industry is capital intensive 
and the aircraft used by it are high cost and long life assets. 
Moreover, how these aircraft come to be flying with a particu-
lar airline is not always the result of a simple purchase form 
the aircraft Original Equipment Manufacturer (OEM). The most 
common modus operandi is a sale and leaseback wherein a 
tripartite agreement between the airline that originally booked 
an aircraft with the OEM lets a leasing company buy it from the 
OEM and then the airline leases it from the leasing company. 
Payments to OEMs include options (amounts paid in advance 
to book an aircraft purchase), purchase rights, deposits and 
progress payments. While aircraft leases have been in vogue 
ever since airlines started sprouting up, engine leasing market 
started emerging only around three decades ago. At first glance, 
leasing of an engine differentiated from purchase or lease of an 
aircraft of which it is a part, appears befuddling, but there are 
financial reasons for this to happen which have evolved from 
experience over decades of commercial operations.

ENGINE LEASING
It is customary for a car or a load carrying vehicle to be designed 
to carry a single (the same) engine for its entire life; in contrast, 
an aircraft engine is a replaceable part of the aircraft which gets 
replaced several times during an airframe’s useful life, depend-
ing on aircraft type, utilisation rate, company policies, regula-
tory mandates and occasionally due to accidents/incidents. As 

aircraft down time is expensive in terms of lost revenue, airlines 
generally maintain a number of spare engines to ensure air-
craft are not grounded when engines are removed for normal 
maintenance or as a result of failure. Prior to development of 
the aircraft spare engine leasing business, airlines had to man-
age engine removals via spare engine ownership or expensive 
emergency engine leasing. Aero engine leasing is not as old as 
aircraft leasing and not long ago operators owned their engines 
including the spare ones they needed. However, as engines 
became more powerful and more technically advanced, their 
costs also skyrocketed; in addition to initial costs, their mainte-
nance costs also increased considerably. Engine leasing became 
attractive for the same reasons as aircraft leasing in a capital 
intensive, cost conscious resource milieu. When an aircraft is 
acquired by an operator, it would normally establish an engine 
life cycle management plan so as to maximise on wing time and 
reduce workshop time to the minimum. This plan aims at find-
ing a middle ground between airworthiness perspectives and 
cost saving considerations over engine life cycle.

Aircraft spare engine leasing is separate from aircraft leas-
ing because engines require more intensive technical manage-
ment. Since engine overhauls are one of the largest airline oper-
ating cost segments, each overhaul must be closely managed. 
Engine lessors work with airline customers to optimise the cost 
and ready availability of spare engines at short notice. Pratt & 
Whitney (P&W), a leading engine OEM has its engines mounted 

Aircraft spare engine leasing is separate from aircraft leasing because engines require more 
intensive technical management

EnginE LEasing

Shannon EnginE Support LimitEd SpEciaLiSES in providing SparE EnginE LEaSE SoLutionS to cFm56 and LEap opEratorS around thE gLobE

By Group Captain a.K. SaChdev (retd)

on more than 130 different aircraft types including regional air-
liners, business jets, general aviation aircraft and helicopters. 
To support this vast market and related Maintenance Repair & 
Overhaul (MRO) activities, P&W claims that it offers the largest 
engine rental and exchange pool of any engine OEM in the form 
of more than 850 engines worldwide to support its MRO activi-
ties. The other leading engine OEM is CFM International, a 50/50 
joint company formed in 1974 by Snecma (Safran) in France and 
GE in the US. Shannon Engine Support Limited (SES), a wholly-
owned subsidiary of CFM International, specialises in provid-
ing spare engine lease solutions to CFM56 and LEAP operators 
around the globe. Headquartered in Shannon, Ireland, with 
marketing offices in Beijing and Budapest, SES has a portfolio of 
over 200 CFM56 and LEAP spare engines, including CFM56-5B, 
CFM56-7B, LEAP-1A and LEAP-1B engines. SES’ 13 strategic 
pool locations give SES both the capacity and the reach to sup-
port airlines operating CFM engines worldwide. The Rolls-Royce 
& Partners Finance companies (collectively, the “RRPF Affili-
ates”) are a collection of 50 per cent owned domestic and foreign 
joint ventures with Rolls-Royce, another leading manufacturer of 
commercial aircraft jet engines. The RRPF affiliates are primar-
ily engaged in two business activities: lease financing of aircraft 
spare engines to a diverse group of commercial aircraft opera-
tors worldwide and sale-leaseback financing of aircraft spare 
engines to Rolls-Royce for use in their 
engine maintenance programmes. GE 
Engine Leasing Holdings Incorporated 
is another big name in engine leasing 
business. Besides these, there are doz-
ens of companies like Engine Lease 
Finance and Willis Lease which have 
spare engines to lease out for lease 
rentals include long term lease on the 
one end and short term ones, even on 
a daily basis, on the other. Perhaps 
the most dynamic part of the engine 
leasing market is the short term leas-
ing segment in the newer narrow body 
engine types. 

INDIAN SCENARIO
Regrettably, India produces no com-
mercial aircraft and its entire airline industry is reliant on 
import of foreign-built aircraft under lease or ownership. The 
Indian scene is dominated by lease in contrast to ownership. 
Aviation finance and leasing are not covered under any specific 
legislated Act in India, but are governed by Indian contract laws, 
Indian company laws and Indian foreign exchange regulations. 
Also, the (Indian) Aircraft Act, 1934, read with the (Indian) Air-
craft Rules, 1937 and the Civil Aviation Requirements (CARs) 
promulgated by the Directorate General of Civil Aviation (DGCA) 
from time to time, governs important aspects of aircraft leasing 
in India. In this context, it is pertinent to point out that Inter-
national Civil Aviation Organisation (ICAO) has not provisioned 
for a formal definition of the term ‘lease’ in relation to aircraft. 
This is basically because national laws governing lease contracts 
vary and the negotiating process results in individual variations 
in the terms and conditions of aircraft leases since these are 
usually tailor-made to specific situations. However, ICAO’s Man-
ual on the Regulation of International Air transport (Doc 9626), 
describes ‘aircraft leasing’ as the rental rather than purchase of 
aircraft by an aircraft operator from another operator or a non-
air operator entity. In essence, an aircraft lease is a contractual 
arrangement in which an aircraft operator (the lessee) rents an 

aircraft from either another operator or a financial institution 
(the lessor). India has ratified the 1997 Article 83bis of the Con-
vention on International Civil Aviation 1944 which was the first 
substantial amendment of the Convention and came about in 
response to industry growth and leasing trends. Under Article 
83 bis, a bilateral agreement can be signed between the avia-
tion authorities of two contracting states and that agreement 
transfers and delegates the responsibility for the regulation and 
safety oversight of an aircraft in accordance with the require-
ments of the state of registration from that state to the air trans-
port authorities in the airline’s home state. DGCA meticulously 
maintains a register of aircraft with details of aircraft type,, year 
of manufacture, full name and address of the owner or lessor 
and of the operator or lessee. The notable point is that there is 
no engine-specific register in India to record separate registra-
tion title of an engine on an aircraft, whether maintained by 
DGCA or any other registry. The certificate of registration for the 
aircraft does not include details of the engine(s) mounted on it.

CONCLUDING REMARKS
Aircraft engine leasing is a highly effective and economical alter-
native even for large operators who own the majority of their 
engines as they too need leased engines in times of high unsched-
uled engine removals ( UERs), Life Limited Parts (LLP) shop vis-

its etc. The flexibility to plan removals, 
UERs, warranty issues etc, relies upon 
the use of leased assets. In reality, 
the cost of ownership versus leasing 
can make a huge financial impact on 
the operators. Although engines are 
increasingly reliable, they are complex 
and when they are removed from air-
craft for maintenance, repairs can take 
a long time to complete. Also, some 
events such as bird strike cannot be 
predicted. Spare engines are a small 
segment, around two percent, of the 
total aviation finance market. 

Digital technologies and Artifi-
cial Intelligence are helping airlines 
reduce spare engine requirements by 
accurately predicting engine removals, 

but spare engines are vital as all engine removals cannot be pre-
dicted. Although no figure can be put on the number of spare 
engines required by an airline, the generally accepted ratio is 
one for every ten in use. However, local conditions, airline finan-
cial health considerations and operational models may dictate 
variations from this thumb rule. There is tough competition 
amongst the engine leasing market players to provide more and 
more attractive and innovative options to lessees. Cost focused 
airlines are increasingly able to reduce the required number of 
dedicated spare engines and where possible, rely on the spot 
market, pooling or engine availability services. These non-
dedicated spare engine services can in theory, increase overall 
asset utilisation across the market and reduce costs for airlines. 
Another healthy trend is availability of “green time” engines; 
the term refers to older engines with limited life remaining that 
have been taken from aircraft that have been retired. These are 
offered into the market by a used parts company and very often 
they are held on the lessor’s books for very low values and it is 
possible for these lessors to offer the engines into the spot mar-
ket at attractive short-term rental and utilisation rates. In gen-
eral, the trends for the engine leasing market appear to favour 
the airlines. SP
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