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A word from editor

I
n August thIs yeAr, the Brazilian aerospace major founded in 1969, com-
pleted 50 years of its glorious history and celebrated the occasion at the Paris Air Show 
2019. The company that started as an aircraft manufacturer to cater to the civil as 
well as military aviation needs of Brazil, is the third largest aircraft manufacturer in 
the world today. During the last five decades, Embraer has facilitated and developed 

solutions to improve human transportation and continues to pursue its lofty objectives. 
Ayushee Chaudhary has a review of the five decades of existence of Embraer in this issue 
of the magazine.

A major event on the global civil aviation scene this year was the 53rd edition of the 
iconic Paris Air Show which was held from June 17 to 23, 2019, at Le Bourget Parc des 
Expositions in France. This year as well, the major aerospace conglomerates from across 
the globe gathered for some of the most significant deals and displays from commer-
cial aviation that graced the show. Participating in the event were 2,453 exhibitors from 
49 countries showcasing a variety of aircraft. This issue of SP’s AirBuz carries a detailed 
review of the event by Ayushee Chaudhary.

There is big money in MRO business and with healthy growth driving the aviation fleets 
of Asian carriers, the demand for MRO in Asia is on the rise. We have the MRO projections in 
Asia by Byron Bohlman in this issue of the magazine.

One factor that is emerging as a matter of serious concern for the civil aviation indus-
try the world over is its contribution to the phenomenon of global warming. The mandate 
of the United Nations Intergovernmental Panel on Climate Change is to reduce emission 
of CO2 to zero by around 2050 and the global civil aviation industry is of the firm view 
that this objective can be achieved by enhancing the fuel efficiency of engines that power 
aircraft. This issue of SP’s AirBuz carries a detailed review and analysis by J. Noronha of the 
problem confronting the industry today.

The growing awareness of the need to reduce emission from aircraft engines has led to 
global aeronautical industry to focus on innovations in the domain of aero engine technolo-
gies to make engines more fuel efficient. There is also a move to progressively replace fossil 
fuels that are currently in use with biofuels as also to develop alternative method of propulsion 
such as engines driven by electrical power. An article on the subject entitled Emerging Trends 
in Aero Engine Technologies by Anil Chopra has been included in this issue of the magazine.

One problem that appears to be afflicting the Indian airline industry is the inadequacy 
of infrastructure and modern systems to cope with the rapidly growing passenger traffic. 
With the phenomenal growth in passenger traffic predicted for the future, the problem is 
only going to get worse. This issue of SP’s AirBuz carries a review of the problem by Zorawar 
and Isha Jaiswal.

All this and more in this issue of SP’s AirBuz. Welcome aboard and wish you many 
happy landings!
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Earlier, Buffet had admitted it was 
one of his few indulgences. Subse-
quently, what elevated the business jet 
from a luxury toy to what is increas-
ingly seen as a vital corporate tool? In 
the US, hundreds of Fortune 500 com-
panies now flaunt their own aircraft, 
with companies arguing that this vital 
conveyance saves time and boosts pro-
ductivity. A recent CNN report quotedNewsBriefs
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(  AirLiNe NeWs

Vistara to increase Fleet to 41 by the 
end oF 2019

Indian legacy carrier Vistara expects to end 
2019 with 41 aircraft, up from 30 at present, 
as it pursues an international expansion 
plan, Chief Executive Leslie Thng said 
on August 7 this year. The carrier, a joint 
venture between Tata Sons and Singapore 
Airlines Ltd, completed its first interna-
tional flight to Singapore on August 7 this 
year. The full service airline has announced 
plans to add routes from India to Bangkok 
and Dubai as it expects to benefit from the 
collapse of rival Jet Airways Ltd in April this 
year. Vistara has hired 600 former employ-
ees of Jet Airways, including over 100 pilots, 
Thng told reporters in Singapore.

indiGo continues to Position 
aGGressiVely

IndiGo ended the quarter with 217 aircraft 
effectively becoming the largest Indian 
airline by fleet. The mix was 71 A320neo, 
one A321neo, 130 A320ceo and 14 ATRs. 
The A321neo is the most recent addition to 
the fleet and gives them an instant capacity 
advantage of 19 per cent while lowers seat-
mile costs by 10 per cent. The A321s, for 
now, will be financed via sale and lease-
backs which will further strengthen IndiGo’s 
cash position. Current plans call for the 
A321neo to be deployed mainly on interna-
tional operations.

On the network, IndiGo now has dedi-
cated 20 per cent of its capacity towards 

international. The international focus 
will continue with longer flights being 
introduced including to China and Hanoi. 
International expansion continues to  
be a clear focus area and the airline  
seems very confident that it will be able 
to take on legacy carriers – both domestic 
and foreign.

FlyinG riGhts oF Jet airways 
allocated to air india
Bilateral flying rights with five countries 
that were allocated to Jet Airways, have 
now been temporarily given to Air India 
till the end of the summer schedule of this 
year, Civil Aviation Minister Hardeep Singh 
Puri said. As Jet Airways ran out of funds, 
it shut down its operations on April 17, 
2019 which led to a sudden rise in domestic 
and international airfares. As a result, the 
government decided to temporarily allocate 
the domestic slots as well as international 
flying rights of Jet Airways to other airlines 
who could start new flights immediately 
and fill the gap.

(  iNDUsTrY NeWs

Fleet ModiFications by air France

Air France has announced that it has 
signed a Memorandum of Understanding 
with Airbus for 60 A220-300 aircraft. The 
deal also includes an additional 30 options 
and 30 acquisition rights which could 
potentially see an order of 120 aircraft. 
The aircraft are planned to be delivered 
from September 2021 and will replace the 
airline’s existing A218 and A319 fleet of 
around 51 aircraft. The airline has stated 
that the induction of A220-300 aircraft will 
allow the company to increase its com-
petitiveness by reducing its cost-per-seat 
by more than ten percent compared to the 
aircraft it will replace. The airline also has 
63 A320/A321 aircraft in its fleet which 
is likely be replaced with A320/321neo 
aircraft in the future.

indian Market For low-cost 
carriers to double 
The Indian market for low-cost carriers 
(LCCs) is expected to double by financial 
year 2023, riding on rising incomes, tourism 
and a shift to air travel from rail travel. Inter-
estingly, a study by Goldman Sachs indicates 
that the high-growth market serviced by the 
low-cost carriers in India is the third largest 
globally. “LCCs have been the only suc-
cessful airline industry model in India over 
the long term. With faster turnaround and 
lower unit-cost, LCCs dominate the domes-
tic market and are gaining share in short-
haul international routes. While we expect 
profitability to remain levered to aviation 
turbine fuel which constitutes 40 per cent of 
the operating cost of airlines, slowing global 
demand should keep oil prices low, while 
domestic air-traffic growth should remain 
decoupled from global trends,” the Goldman 
Sachs study said.

Mitsubishi to acquire crJ 
ProGraMMe FroM boMbardier
Mitsubishi Heavy Industries (MHI), the 
parent company of Mitsubishi Aircraft 
Corporation has entered into an agreement 
to acquire Bombardier’s Canadair Regional 
Jet programme. The agreement will see 
Mitsubishi pay Bombardier $550 million 
and assume liabilities of approximately 
$200 million. Mitsubishi will acquire the 
Canadian manufacturer’s maintenance, 

china helicoPter exPosition
10–13 October
China Tianjin Port Free Trade Zone, 
Tianjin, China
www.helicopter-china-expo.com

Mro euroPe
15–17 October
ExCel London, London, UK
https://mroeurope.aviationweek.com/en/
home.html

nbaa business aViation conVention 
& exhibition (nbaa-bace)
22–24 October
Las Vegas Convention Centre, Henderson 
Executive Airport, Las Vegas, NV, USA
http://www.nbaa.org/events/bace/2019

dubai airshow 2019
17–21 November
DWC, Dubai Airshow Site, Dubai
https://www.dubaiairshow.aero

EvEnts CalEndar 
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support, refurbishment, marketing, and 
sales activities for the CRJ Series aircraft 
which includes the related services and sup-
port network located in Montréal, Québec, 
Toronto, Ontario and its service centres 
located in Bridgeport, West Virginia, Tucson 
and Arizona as well as the type certificates 
of the CRJ aircraft. Mitsubishi will also take 
over Bombardier’s interest in the Regional 
Aircraft Securitization Programme, a financ-
ing programme which is valued at about 
$180 million. The deal is expected to close 
in the first half of next year and is subject to 
regulatory approval.

deMand Forecast by eMbraer
As per an assessment by Embraer, over the 
next 20 years, there will be a steady market 
demand for 10,550 new aircraft with up to 
150 seats worldwide, worth $600 billion. 
Market growth will drive 55 per cent of 
the total demand and the remaining 45 
per cent will be delivered to replace ageing 
aircraft. While region-specific outlook varies 
considerably, efficiency and sustainability 

remain the underlying drivers to support the 
projected market demand. The up-to-150-
seat segment will form an ever more integral 
part of the global air transport eco system.

“Despite great results that have been 
shown by the industry since 2015, when the 
EBIT Margin touched the unprecedented 
level of 8.6 percent, we have seen those 
margins falling, systematically: 8.5 per cent 
in 2016, 7.5 per cent in 2017, 5.8 per cent in 
2018,” said John Slattery, President & CEO, 
Embraer Commercial Aviation.

Market outlook by boeinG
On June 17, 2019, Boeing unveiled its Com-
mercial Market Outlook (CMO) for this year, 
a longer-term forecast that delves deeper 
into the market for commercial airplanes 
and services. The newest CMO shows 
growing passenger volumes and increasing 
airplane retirements will drive the need for 
44,040 new jets, valued at $6.8 trillion over 
the next two decades and up three percent 
from a year ago. The global commercial 
airplane fleet will also sustain the need for 

aviation services valued at $9.1 trillion, lead-
ing to a total commercial market opportu-
nity of $16 trillion through 2038.

Of the new airplane deliveries, forecast-
ers say 44 percent will go toward replacing 
ageing aircraft while the rest will accommo-
date traffic growth. Together, the new jets 
will support an industry where passenger 
traffic will grow at an average 4.6 per cent 
and cargo traffic at an average 4.2 per cent. 
Factoring in the new airplanes and the jets 
that would remain in service, the global 
commercial fleet is expected to reach 50,660 
airplanes by 2038. This is the first time the 
projected fleet has crested the 50,000 mark.

(  reGiONAL AViATiON

ProGress oF the udan scheMe
Eight additional routes under the regional 
connectivity scheme Ude Desh ka Aam 
Nagrik (UDAN) have become functional on 
July 19 and 20, 2019, taking the total number 
of operational routes to 194, the Ministry 
of Civil Aviation said in a statement. “With 
the addition of eight more routes, the total 
UDAN routes that are operational as on 
date have gone up to 194,” it added. The 
Ministry had launched the UDAN scheme 
on October 21, 2016 to stimulate regional air 
connectivity and make air travel affordable 
to the masses. The routes that have become 
operational in the recent past include 
Mysore-Hyderabad-Mysore, Goa-Mysore-
Goa, Cochin-Mysore-Cochin and Kolkata-
Shillong-Kolkata. A total of 705 routes have 
been awarded under the UDAN scheme till 
now by the Ministry of Civil Aviation.

international udan FliGht
SpiceJet launched the first international 
flight from Guwahati to Dhaka under the 
UDAN scheme on July 1, 2019. This is the 
first flight under the IACS scheme, also 
referred to as International UDAN. The pro-
motional price for a one-way trip between 
Guwahati and Dhaka was Rs 3,355. The 
airline was selected in January to operate 
flights to Dhaka and Bangkok under the As-
sam government’s initiative to boost inter-
national connectivity. The state government 
is providing an annual viability gap funding 
of Rs 11 crore for the two routes.

Initially, Assam had proposed to con-
nect Guwahati with six overseas destina-
tions -- Dhaka, Bangkok, Kuala Lumpur, 
Singapore, Yangon and Kathmandu, but 
it received valid bids for only two routes. 

atr
David Brigante, 59, has been nominated 
SVP Programmes and Customer Services 
of ATR, starting August 01, 2019. He will be 
reporting to the CEO, Stefano Bortoli.

boMbardier
On August 19, 2019, Bombardier an-
nounced the appointment of Jeff Cole as 
Sales Director, Northeast United States to 
drive sales of Bombardier’s class-leading 
portfolio of business jets.

dassault aViation
Dassault Aviation has appointed Anne 
Devilliers as the Director, International 
Sales for Great Britain, Ireland, the Balkans 
and Greece. She will report to Gilles 
Gautier, Vice President, Falcon Sales at 
Dassault Aviation.

Dassault Aviation has also appointed 
Carlos Brana as the Executive Vice Presi-
dent, Civil Aircraft. He succeeds Olivier 
Villa, who retired on July 1, 2019.

dassault Falcon Jet
The Board of Directors of Dassault Falcon 
Jet has appointed Thierry Betbeze as the 
CEO of the wholly owned Dassault Avia-
tion subsidiary, which is responsible for 
Falcon business aircraft marketing, sales 
and support in the Americas.

GulFstreaM
Gulfstream Aerospace Corporation has 
made the following appointments:
•   Chris Edwards as Regional Vice Presi-

dent of Sales for Northern Europe, cover-
ing the United Kingdom, Ireland, the 
Netherlands and Scandinavia.

•   Alessandro Scarpellini as Regional Vice 
President of Sales for Southern Europe, 
including Switzerland.

airPorts authority oF india
Regulator Airports Authority of India has 
appointed board member Anuj Aggarwal 
as its Chairman for three months, replac-
ing Guruprasad Mohapatra who has joined 
the Ministry of Commerce as Secretary, 
Department for Promotion of Industry and 
Internal Trade.

directorate General oF ciVil 
aViation (dGca)
The Appointments Committee of the 
Cabinet has approved the appointment 
of Arun Kumar, Additional Secretary and 
Financial Advisor, Ministry of Civil Avia-
tion as Director General in the Directorate 
General of Civil Aviation (DGCA) in the 
rank of Additional Secretary.

appointmEnts
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An official of the Ministry of Civil Avia-
tion said bids for more routes would be 
considered after an assessment of how the 
two routes pan out.

(  TeCHNOLOGY

cFM56 enGine First to cross a 
billion FliGht hours

The CFM56 engine family has become the 
first ever to cross one billion engine flight 
hours. CFM International, a JV between Saf-
ran and GE, operationalised the first CFM56 
engine in 1974. By 1979, the engine had not 
received any major orders and the JV was 
weeks from being dissolved. However, in 
April 1979, Delta Air Lines, United Airlines 
and Flying Tigers chose the CFM56 to re-
engine their Douglas DC-8s, extending a life-
line for the programme. In January 1980, the 
CFM56 was chosen to re-engine the KC-135 
tankers by the US Air Force which would 
become the biggest customer for the type. 
In the following years, the CFM56 was used 
to re-engine other aircraft based on the 707 
airframe including the E-3 Sentry and E-5 
Mercury. Starting with the Boeing 737-300s 
in the 1980s, all 737 models till the 737-900 
are exclusively powered by the CFM56. The 
newer 737MAX is exclusively powered by 
the updated CFM LEAP. The CFM56 engine 
is used on the Airbus A-320 family and the 
A-340-200/-300, Boeing 737 Classic and 737 
Next-Generation, Boeing 707 derivates and 
the Douglas DC-8. The first CFM56-powered 
flight took place on April 24, 1982 by a Delta 
Air Lines DC-8-71.

(  iNfrAsTrUCTUre

exPansion oF inFrastructure at 
keMPeGowda international airPort
For the expansion of infrastructure at the 
Kempegowda International Airport (KIA) 
with a Terminal-2 and associated projects, 
its operator Bangalore International Airport 

Limited (BIAL) has raised `10,206 crore 
from a consortium of banks, including the 
State Bank of India and Axis Bank. The 
project is to be completed by mid-2021. 
BIAL MD and CEO Hari Marar said the 
timely financial closure will now enable the 
airport to focus on expansion and ensure 
that the projects are delivered within com-
mitted timelines. In the fiscal 2018-19, the 
airport catered to 33.3 million passengers, 
registering a 23.8 per cent year-on-year 
growth. Traffic is expected to grow in the 
coming years as India is touted to be the 
third largest aviation market in the world in 
the near future. Since its commerical launch 
in May 2008, the airport has emerged as the 
country’s third busiest. Over 37 passenger 
airlines and 12 cargo airlines link Bengaluru 
to the rest of the world.

GoVernMent aPProVes leasinG out oF 
three airPorts
The operations and management of airports 
at Mangaluru, Lucknow and Ahmedabad 
will soon be taken over by the Adani Group. 
The group will look after all services at these 
airports, barring air traffic control, com-
munication, navigation and surveillance 
services. The transfer of services to the 
private sector will mean that passengers will 
have to pay more for using facilities such as 
parking, purchasing eats and using facilities 
at these airports. This follows the Union 
Cabinet’s nod for leasing these airports un-
der a private-public partnership model.

The three other airports for which the 
Adani Group emerged as the winner in 
February are Guwahati, Jaipur and Thiruva-
nanthapuram. At that time the government 
had decided that the award of contract will 
only be given to the group after the Union 
Cabinet gave its nod.

new ciVil airPort in Mandi district 
oF hiMachal Pradesh
On August 6, 2019, Jairam Thakur, the Chief 
Minister of Himachal Pradesh, accompanied 
by a team of senior state officials, met with 
the Chairman of the Finance Commis-
sion, N.K. Singh and sought a `2,000 crore 
special purpose grant to construct a new 
international airport in the Mandi district 
of Himachal Pradesh. Chief Minister Jairam 
Thakur said that the Airports Authority of 
India (AAI) had already completed a techni-
cal survey related to obstacle limitation sur-
faces at Nagchala in the Mandi district and 
discussions were on for the construction of 
an international airport fit for the operation 
of wide-bodied aircraft.

(  AirLiNe fiNANCe

analysis: indian aViation budGet 2019
For the aviation stakeholders, the budget 
was heavy on prose and lacking in num-
bers. A government that came in with a 
decisive mandate, was expected to deliver 
on bold reforms. Yet, given that the tax 
revenues are declining and ambitious 
social sector schemes continuing, avia-
tion once again saw token allocations 
and scant consideration. Air India in the 
current year lost 7635 crore which equates 
to `20 crore per day. No funds have been 
allocated for the turnaround plan as op-
posed to last year’s `650 crore allocation 
and actuals of 3975 crore. The government 
seems to be firm on its plan and `2600 
crore has been allocated towards the Air 
India special purpose vehicle (SPV). A 
footnote indicates that this is to service 
the loans that will be transferred to the 
SPV. The government seems to be firm on 
its decision to divest Air India, one way or 
another. The Finance Minister also laid 
out a vision for India to enter into aircraft 
financing and leasing activities. But de-
tails of the plan are not available yet. The 
intent is to copy Ireland’s blueprint given 
the success of Ireland as a world leader 
in aviation finance. What this requires is 
aligning several stakeholders along with 
rationalisation of tax policy. All of which 
requires time and focus. It is hoped that 
this will follow.

(  reGULATOrY AffAirs

tcs to diGitise oPerations oF dGca
Tata Consultancy Services (TCS) has won a 
contract from Directorate General of Civil 
Aviation (DGCA) to digitise its daily opera-
tions. As part of National Civil Aviation 
Policy 2017, it was planned that the aviation 
regulator’s daily functioning will be digi-
tised. The project named as E-Governance 
for Civil Aviation (eGCA), envisages online 
service delivery, automation of systems, pro-
cesses at the back-end and implementation 
of required IT infrastructure and service 
delivery framework. The scope of work is 
to digitise functioning of DGCA so that no 
stakeholder will need to visit DGCA for any 
work. The work will be completed in two 
years, which will include digitising licensing 
pilots and crews, surveillance, reports of 
safety audit. sP
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MRO REgional

by byron bohlman

T
here’s big money To be made maintain-
ing Asia’s airline fleets. While profit margins may be 
razor-thin with the region’s commercial air carriers, 
the returns and growth prospects for MROs look 
consistently healthy. Fueling the demand is the 
explosive rise of low-cost carriers which, by their 
very nature, outsource maintenance to eliminate 

overhead, keep costs low and ticket prices competitive.
AvWeek’s MRO-Network.com ranked the expected value of 

MRO business (US$ billion) from now through 2028 for the top 
ten countries in the region.

Labour CosT is Key. Maintaining, repairing and over-
hauling aircraft is labour intensive and time consuming, two ele-
ments that aren’t compatible with the low-cost, low-fare airline 
philosophy. The LCC model works well with standardisation, 
uncomplicated processes, automation, digital sales channels, and 
contracted maintenance. It’s why MRO providers, especially in 
Asia, are investing in facilities that cater to A320s and B737s, the 
most popular narrow body jets for LCCs around the world.

The growing proportion of these two aircraft types in the 
pan-Asia commercial fleet, driven by acquisitions by LCCs, is 
highlighting the disparity in MRO labour rates around the region. 

Maintaining, repairing and overhauling aircraft is labour intensive and time consuming, 
two elements that aren’t compatible with the low-cost, low-fare airline philosophy

MRO AsiA – 
COMpetitiOn HeAts Up

Garuda’s GMF AeroAsia opened the largest hangar in Asia four years ago, specifically to accommodate narrow body jets. It can service 16 aircraft inside the 
structure located at Jakarta’s Soekarno-Hatta Airport. GMF counts AirAsia, IndiGo and Russia’s Nordwind among its customers.
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Technical skills may be more developed in Japan, Hong Kong and 
Singapore where MROs have long-established facilities, but the 
low salaries and newly trained employees in other countries are 
playing catch-up, and winning business.

indonesia on The rise. Garuda’s GMF AeroAsia 
opened the largest hangar in Asia four years ago, specifically to 
accommodate narrow body jets. It can service 16 aircraft inside 
the structure located at Jakarta’s Soekarno-Hatta Airport. GMF 
counts AirAsia, IndiGo and Russia’s Nordwind among its custom-
ers. It had planned to open a new $41 million, 25,000 m2 hangar at 
Batam, across the strait from Singapore, sometime in 2019. The 

venture had faced years of delays. Still, it intends to invest $400 
million in new facilities with a focus on narrow body jets, supple-
menting the four hangars it already has in Jakarta.

GMF claims it can tap into the country’s huge population to 
produce skilled labour. Its advantage lies in the salaries it pays its 
technicians. They earn just one sixth of the wages of those work-
ing in Singapore. The company also wants to expand to South 
Korea and the UAE through joint ventures and staff those MRO 
operations with low-cost Indonesian mechanics.

ThaiLand WanTs iTs share. The story is similar in 
Thailand. According to a 2018 report in the Nikkei Asian Review, 
some 60 per cent of all maintenance for the nation’s air carriers 
was outsourced in 2017. The government wants to bring that 
business in-house and establish Thailand as a center for techni-
cal support. It has proposed generous tax incentives to encourage 
companies to relocate.

Last year, Thai Airways International agreed to establish a 
maintenance facility with Airbus in a special economic zone on 
the coast of the Gulf of Thailand. The value of the investment is 
about $329 million. In a further initiative, Thai Airways received 
certification from Rolls-Royce to be an authorised repair center 
for the manufacturer’s Trent engines. It’s welcome news for the 
airline that uses the engine type on its own fleet and for the new 
business it can generate overhauling engines of LCCs that fly to/
from Bangkok’s Don Mueang Airport, just 30 km from Suvarnab-
humi Airport.

singapore goes higher TeCh. Although its labour 
rates are appreciably higher, the industry in Singapore is not com-
placent. It has turned to automation to stay competitive, with 

The LCC modeL WorKs WeLL WiTh 
sTandardisaTion, unCompLiCaTed 
proCesses, auTomaTion, 
digiTaL saLes ChanneLs, and 
ConTraCTed mainTenanCe. iT’s 
Why mro providers, espeCiaLLy 
in asia, are invesTing in 
faCiLiTies ThaT CaTer To a320s 
and b737s, The mosT popuLar 
narroW body jeTs for LCCs 
around The WorLd.

Source: MRO-Network.com

Expected value of MRO business from now through 2028  
for the top 10 countries in the region

Japan 
$22.8 billion Vietnam 

$5.9 billion

Philippines 
$6.4 billion

Taiwan 
$8.8 billion

Thailand 
$8.9 billion

Malaysia 
$10.7 billion

Singapore 
$15.9 billion

Indonesia 
$14.8 billion

Australia 
$12.7 billion

Hong Kong 
$16.9 billion



SP’S AIRBUZ • Issue 4 • 2019 • 9

MRO REgional

cutting-edge technology that sets it apart from other MROs. STE, 
Singapore Technologies Engineering, has tested a type of drone 
that flies over aircraft in the hangar. The machines detect anoma-
lies in aircraft structures such as cracks, and surface scratches 
and stains on aluminum skin. It also has ventured into the pro-
duction of small spare parts in the cabin. It’s using 3D printers to 
make cup holders and seat tray tables.

Singapore Aero Engine Services, a partnership between SIA 
Engineering and Rolls-Royce, has joined up with the Singapore 
Agency for Science, Technology and Research. The team will 
explore ways to improve automation and develop digital tech-
nologies that can be used by aircraft manufacturers and MROs.

oThers WanT Their share. HAECO of Hong Kong 
reported a 20.5 per cent increase in year-over-year profit for the 
first six months of 2018 although weaker forward bookings for 

some services was expecting to impact the second half of the 
year while the number of engine overhaul hours appeared steady. 
HAECO has some 16,000 employees and subsidiaries or part own-
ership of MROs in the Americas and Xiamen.

Japan’s All Nippon Airways has partnered with JAMCO and 
Mitsubishi Heavy Industries to establish MRO Japan and a new 
facility at Naha Airport in Okinawa. Citing a lack of heavy main-
tenance capacity in the country and a growing dependence on 
Chinese MROs, the new venture will serve the ANA fleet and car-
riers in Asia Pacific. Japan Airlines has been outsourcing its heav-
ing maintenance to HAECO in Hong Kong and Xiamen, and to 
ST Aerospace in Guangzhou. Both carriers facing increasing costs 
from Chinese MROs and competition for hangar space as China’s 
own commercial fleet grows.

VAECO in Vietnam, Korean Air Maintenance and Engineer-
ing, Sepang in Malaysia are all eager capture a share of the lucra-
tive MRO business. Evergreen Aviation Technologies is a new 
joint venture between GE and EVA Air to provide MRO services 
at Taipei.

Lufthansa Technik Philippines is planning a $40 million 
expansion of its Villamor Airbase facility in Pasay City. The com-
pany forecasts business to increase between 4 per cent and 5 per 
cent every year and is preparing for the growth. It intends to hire 
300 aircraft mechanics which, according to LTP President and 
CEO Elmar Lutter, could lead to a labour shortage in the Philip-
pine MRO industry since Filipinos have an outstanding reputa-
tion for technical excellence. LTP has operations in Cebu, Davao, 
Pampanga and Aklan.

Trade Secretary Ramon Lopez has said that the Philippine 
government aims to make the country an MRO hub in Asia 
Pacific. It seems that everyone wants a piece of the pie. SP

TeChniCaL sKiLLs may be more 
deveLoped in japan, hong Kong 
and singapore Where mros have 
Long-esTabLished faCiLiTies, buT 
The LoW saLaries and neWLy 
Trained empLoyees in oTher 
CounTries are pLaying CaTCh-up, 
and Winning business.

Lufthansa Technik Philippines is planning a $40 million expansion of its Villamor Airbase facility in Pasay City
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Airports INFRASTRUCTURE

by Zorawar Singh JaiSwal and iSha JaiSwal

E
stimatEs by thE intErnational Air 
Transport Association indicate that India will see 
a 330 per cent air traffic growth with about 50 
crore people travelling annually by the year 2039. 
Predictably, the aviation companies have already 
started aircraft acquisitions to cater to this grow-
ing demand. This humongous growth in passen-

ger traffic should be preceded by a corresponding increment in 
aviation-related infrastructure, Currently, there is a tremendous 
mismatch between these two facets.

The surge in aircraft acquisitions and the ground infrastruc-
ture needed to cater to the increasing number of air travelers, 
have not been matched up by the aviation-related infrastructure. 
This results in flight delays, cargo backlog, increasing congestion 

and sundry cess being imposed on the passengers who then face 
increasing travel costs. In order to find solutions to this problem, 
it is pertinent to break it down to smaller issues categorised in 
terms of airside challenges, terminal building restrictions and the 
city side infrastructure.

aviation infrastructurE challEngEs. The 
airside refers to the area beyond the airport building where the 
aircraft are parked and the airspace. The airports face acute 
shortage of runways, taxiways, apron space and aerobridges 
required to shuttle passengers between aircraft and the termi-
nal building.

In order to ensure safety in air and on the runway, the Air Traf-
fic Controller (ATC) has to maintain adequate distance between 

The time has come for airport infrastructure in the city side, at the terminal building and 
on the air side to be upgraded to meet the challenges of the future

ManageMent of growing 
air Passenger traffic 

Enhancing the runway lengths for enabling heavier, more powerful aircraft to operate augments the passenger and cargo lift capability
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aircraft. This distance depends upon the location accuracy of 
each aircraft on a millisecond basis both in the air and on the 
ground, its approach speed, navigational aids and the maneu-
verability of the different types of aircraft being guided at that 
instant. As the effectiveness of all these factors increase, the 
safety distance between aircraft can be reduced. This will enable 
more runway operations to take place in the chosen time-window 
for better passenger satisfaction. Low accuracy navigation and 
aircraft tracking systems necessitate the ATC to increase the dis-
tance between aircraft to ensure safety. This reduces the number 
of landings and takeoffs during peak hours.

Inadequate runway length rules out usage by large aircraft 
that carry more passengers. This necessitates increasing the sor-
ties needed to transport the burgeoning passenger traffic. Cargo 
handling infrastructure, skilled manpower and its electronics-
based spatial management, especially at night, is inadequate. 
All these factors reduce the number of flights that an airport 
can handle within a given timeline. These bottlenecks have to be 
improved to accommodate the growing number of aircraft.

The airport buildings too have their own problems of legacy 
designs which create choke point during entry, check in, luggage 
stowage and security regulations apart from the long distance to 
the aerobridge.

Encroachment on the city side roads, grossly inadequate feeder 
infrastructure from railway or bus stations up to the terminal and 
the limited number of hotels near the airport where passengers 
arriving from far-off destinations can stay, force the passengers to 
crowd at the airport. Transportation of baggage from the public 
transport drop off point up to the airport is difficult especially for 
disabled people, senior citizens and children. Consequently, pas-
sengers have to reach the airport hours in advance to avoid miss-
ing flights resulting in crowding at the airports. These issues of 
journeys to the airport apply equally to the staff too. Removal of 
infrastructure bottlenecks will make the journey of approximately 
13.7 lakh daily fliers predicted in the year 2039, pleasant.

airsidE infrastructurE. Usually, passengers want to 
travel early so that they can finish their work and return home 
for the night. However, this is difficult because of aircraft avail-
ability and the number of landings and takeoffs possible from 
the runway, the time slot being limited. The runway is the most 
important entity in air travel. For high traffic airports, there is a 
need to have parallel runways where possible. An additional run-
way will double the number of aircraft operating at the terminal. 
Enhancing the runway lengths for enabling heavier, more power-
ful aircraft to operate too augments the passenger and cargo lift 
capability. Alternatively, minor airports that are at least 150 km 
away from major airports can be set up so that some passenger 
traffic can be diverted through fiscal incentives. Installing instru-
ment landing system can improve runway utilisation with safety 
and risk mitigation.

Also, direct, long-haul flights using high endurance aircraft 
between popular destinations, will avoid congestion. An example 
is the Birmingham to Amritsar flight. This highly successful con-
cept should have been started long ago. Apart from freeing Delhi 
of migrant travelers, North bound travelers would not waste time, 
money and space on first congregating at Delhi and then moving 
out elsewhere.

A thorough data analysis of all international flights needs to 
be done. All itineraries having at least 55 per cent North Indian 
passengers should originate from a green or brown field airport 
in Punjab whilst being offered aviation-related fiscal benefits. This 
way, the aviation-associated carbon footprints over Delhi reduces 
due to less loiter time for inbound aircraft, reduction of travel cost 
by removal of congestion and fuel cess, lead to even growth oppor-
tunities beyond Delhi and halt migration. This concept can be fur-
ther improved by meshing in heliports and airports as an outreach 
programme to the final destinations of the passengers. This will 
lead to better utilisation of aviation assets by aviation companies.

The air traffic controllers too need to be re-skilled for using 
modern navigational aids to locate aircraft accurately. This will 
enable the air traffic controller to plan a smooth and safe land-
ing and takeoff of aircraft closer to each other, but with safety. 
This will reduce the mandatory safety-related time and space gap 
between aircraft for landing and takeoff. Consequently, within the 
available infrastructure and time, more aircraft will be able to land 
and serve the passengers enabling the increasing mass of air pas-
sengers to travel comfortably and for the airlines to earn profits.

Connected with this is the ground handling capability of the 
equipment deployed on the tarmac and the need for skilled work-

in ordEr to EnsurE safEty in 
air and on thE runway, thE air 
traffic controllEr (atc) has 
to maintain adEquatE distancE 
bEtwEEn aircraft

Usually, thousands of crore are spent to build airport infrastructure. Hence, 
maximum automation should be integrated from the planning stage itself with 

built-in redundancies to minimise costs.
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force. Apron space in legacy airfields is limited. As the size of the 
aircraft is increasing, the numbers deployable at one particular 
time on the apron reduces. Internet of Things-based luggage and 
cargo locators will need to be deployed to quickly locate, load, 
unload and then dispose the same. This will ensure that the air-
plane stands at the apron for the minimum possible time. This 
way, apron space can be optimally utilised as the efficient, skilled, 
automated luggage logistics teams offer better customer service 
and reduce terminal charges for airlines.

Airport terminals should be built in an oval fashion with the 
runway inside so that passengers can check in and exit the air-
port from different directions to avoid city side delays. Motorised 
walkways from the check in point to the air bridge will enable 
passengers to board faster and prevent people from getting lost 
which results in flight delays. This will reduce the overcrowding 
in the airports and passenger fatigue too. As passengers de-board 
and board, the aircraft will refuel, undergo mandatory checks and 
maintenance apart from handling baggage.

The ancillary services needed to sustain aviation have to be 
located in the airport premises itself to enjoy economy of scale. 
This will ensure staff and equipment availability while reducing 
costs. Incremental resources can be mustered on as required 
basis eliminating the need to pay for a standing body of underem-
ployed technicians who are available on a retainer basis.

A standard airport layout, workflows and functioning proce-
dure will enable both staff and passengers to clear the terminal 
faster. This will improve aircraft turnaround time, benefiting the 
organisation and passengers in terms of money and fatigue.

cargo handling. Cargo handling is a crucial, but often 
neglected aspect. Handling delays incur costs for the airlines and 
luggage mismanagement loses passengers. All these problems 
can be removed by automation using Internet of Things-based 
locating devices like item finders to map cargo at both terminals. 
This way, baggage can be quickly identified and stowed appro-
priately to ensure logistics efficiency and passenger comfort at 
destinations.

India needs to adopt international logistics practices so that 
the latest global technological developments can be implemented 
for skill and infrastructure improvement. Once the skills and 
infrastructure are standardised, the latter can be exported too to 
foreign airlines given the price arbitrage of Indian skilled labour.

city sidE improvEmEnt. The local administration has 
to ensure a smooth journey from the railway station to the airport 
for passengers and aviation staff. It has to ensure adequate hotels 
near the airport so that passengers from far off places can come 
in advance and rest there rather than crowding at the airports.

The administration has to promulgate labour-friendly laws so 
that labour elasticity is assured to airlines without legal hassles 
at optimal costs. Civic amenities like water, electricity, bird man-
agement services, sewage and garbage disposal have to be effec-
tively ensured by the civil administration so that flying continues 
unhindered. Usually, airports are located far from the city. Hence, 
the local administration has to ensure crime-free zones around 
and on the roads leading to the airport so that employees and 
passengers can travel without fear.

Scheduled and customised taxi or bus service have to be 
provided by the civil administration to make commuting to the 
remote airfields convenient and economical for the passengers 
and staff alike. If such facilities exist, then only will passengers pre-
fer the remote airports over the crowded airports of the metros.

ground infrastructurE. International Civil Avia-
tion Organisation and the Aerospace and Aviation Sector Skill 
Council have articulated the standards and training curricu-
lum for aviation employees. The Airports Authority of India, 
the airlines and the ancillary service providers have to imbibe 
these standards to handle foreseeable surge in aircraft num-
bers. It is imperative that all the stake holders should hire the 
best trained employees and ensure their refresher training to 
usher in efficiency. This will enable the airlines to ensure more 
landings and takeoffs of their available aircraft, within the cho-
sen time slot, thus maximise profits. As far as possible, machine 
learning, artificial intelligence and automation of processes by 
locally deploying Internet of Things based hardware be adopted 
to minimise the staff and passenger interface. This is because 
automation works objectively whilst, human behavior can some-
times become unpredictable and biased which can irate the cus-
tomers. Automated systems will provide a quick response, not 
annoy customers and more importantly generate big data that 
is needed for artificial intelligence. Off course redundancy in the 
form of standby human assistance to over ride the machines will 
always be available in case of crisis.

Programmes such as mobile check in and operations research 
will economise the administrative effort at the airport and also 
free terminal space. Issues of passengers queuing up at immi-
gration, security and boarding at the aerobridge apart from lug-
gage handling, will be optimised so that the aircraft stays on the 
ground for the minimum possible time. Such programmes will 
free up airside and terminal space to enable more fight operations 
during the peak hours.

The criticality of aviation traffic management can be fathomed 
from the fact that Hyderabad airport which was designed to handle 
12 million passengers in 2017, had served 18 million passengers.

Baggage scanning through artificial intelligence and big data 
is the next important milestone which needs implementation to 
ensure faster handling of passengers. It will bring in operational 
efficiency at the terminals.

rEgional hubs. Customised itineraries using helicopter 
services connecting aviation hubs will enable timely movement 
of passengers. This will lead to reduction of terminal crowding, 
enable increase in aircraft availability at peak timings, make the 
hub-and-spoke model of the UDAN scheme a success apart from 
handling the surging aircraft inventory in the future.

sEcurity. International grade security environment needs 
to be provided using the national intelligence grid and interna-

india nEEds to adopt 
intErnational logistics 
practicEs so that thE latEst 
global tEchnological 
dEvElopmEnts can bE 
implEmEntEd for skill and 
infrastructurE improvEmEnt
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tional crime data trends to identify where the next white collar 
crime is likely to take place in the aviation sector. The focus will 
be on crime prevention which is only possible by the use of GIS, 
big data, AI and machine learning to identify potential culprits. 
Thus, a lean but effective automated security organisation would 
reduce boarding delays as potential criminals would be detect-
able and threats countered before they emerge.

The airport security should be passenger-centric and have 
commercial consciousness because any dispute apart from 
delaying the fights, will also dissuade that customer from flying 
with that airline ever again. This is not what the airlines want. 
They want repeat customers to reduce cost-per-seat sale. Hence, 
preventive policing is better than active and aggressive policing. 
Thus, attitude of the police staff has to be reoriented and refresher 
training provided so that they are abreast with the latest crime 
trends and preempt criminals using technology.

Considerable finance and a long gestation period are required 
for aircraft acquisition and infrastructure creation before these 
assets become economically viable. Hence, the government must 
provide long term soft loans through nominated banks. The eco-
nomics of this funding will depend on the trust factor and the 
technical-cum-financial soundness of the person seeking loan. 
The creditors take massive loans and pay interest from day one. 
So insurance will be required to avoid bankruptcy due to proj-
ect failure. The lender’s nominee on the board of directors will 
actively monitor till their money remains invested.

Usually, thousands of crore are spent to build airport infra-
structure. Hence, maximum automation should be integrated 
from the planning stage itself with built-in redundancies to 
minimise costs. This is because automation is a one-time capital 
investment. Of course, maintenance cost is there, but in the long 

run, human resources prove more expensive due to a regular rev-
enue expenditure on a monthly basis.

Humans are susceptible to emotional instability and perfor-
mance deliverable deviations based on their age, skill and emo-
tional aspects that machines are free of. Hence, as far as possible, 
automation, artificial intelligence, big data and other scientific 
procedures should be adopted to ensure a low cost, nil deviation, 
regular and predictable expenditure and revenue mix. This will lead 
to manpower optimisation, avoid duplication of jobs, provide stan-
dard services and reduce requirements of manpower. They will also 
enable provision of customisable services to the customers.

When financing upgrade of aviation infrastructure, it should be 
clear whether the capital is a grant or a loan. The breakeven point of 
both these will be different. Consequently, any subsequent renego-
tiation of the finances can have serious ramifications. Hence, seri-
ous, stable lenders such as governments, World Bank, International 
Finance Corporation, ASEAN or BRICS Bank should be contacted 
for funds. Private players should be brought in to fund independent 
units to provide margin money and gap funding.

conclusion. The time has come for airport infrastructure 
on the city side, at the terminal building and on the air side to 
be upgraded to meet the challenges of the future due to increase 
in aircraft numbers. Terminal-originated delays will have a cas-
cading effect on all aviation operations. Flight disruptions will be 
further transmitted to other aviation sectors whether they are 
operating on a hub-and-spoke model or on point-to-point termi-
nal-based flights because everything is interconnected including 
railway trains, bus service, taxi service and heliports. Hence, all 
aviation stakeholders have to operate diligently to support the 
growing number of aircraft in the years to come. SP

Cargo handling problems can be removed by automation using internet of things-based locating devices like item finders to map cargo at both terminals
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by Ayushee ChAudhAry

W
hat started as an aircraft 
manufacturer to cater to the aviation 
needs of Brazil 50 years ago, is the 
third-largest aircraft manufacturer in 
the world today. Found in 1969 on the 
back of a single turboprop aircraft, the 
EMB 110, Embraer painted a signifi-

cant picture for Brazil, putting it on the map of the global aviation 

industry. During the last five decades, Embraer has facilitated and 
developed solutions to improve human  transportation.

hoW it all began. In August 1969, the government of 
Brazil took a decision to invest in the aviation manufacturing 
industry and founded a company under the name of Empresa 
Brasileira de Aeronáutica (Embraer). The company was required 
to develop civilian projects.

From turboprop to eVTOL, the five decades of Embraer’s journey have been nothing short 
of a fascinating transformation

EmbraEr’s 50 yEars 
of WondEr, InnovatIon  

and succEss

Embraer showcased the newest masterpiece to join the family of the 2nd-generation Embraer Commercial Jets, Profit Hunter E195-E2 TechLion at PAS 2019

EMBRAER 50 YEARS
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The 15-21 seater Embraer EMB 110 Bandeirante was 
Embraer’s first aircraft. EMB 110 could be used by the govern-
ment or even commercial businesses to serve small settlements 
around Brazil, suiting the regional passenger market as well as 
the military transportation. The manufacturer remained domes-
tic until 1975 when its first internationally acknowledged aircraft, 
the Embraer EMB 120 Brasilia was released.

Created by the Brazilian Government as state-owned, 
Empresa Brasileira de Aeronáutica S.A., Embraer was initially 
conceived to transform into engineering and industrial capacity, 
the science and technology developed by Brazilian Centro Téc-
nico de Aeronáutica (CTA) as well as the Instituto Tecnológico de 
Aeronáutica (ITA). In 1994, Embraer was privatised and became 
the biggest exporter of high technology products of Southern 
Hemisphere and the third-largest manufacturer of commercial 
aircraft in the world.

embraer’s extension. The company continued 
its successive trail in Europe when it slid into the jet range 
with its Embraer Regional Jet (ERJ) family. Having 30-50 
seats, ERJ130/5 and ERJ140/5 aircraft gained popularity 
with regional airlines and witnessed over 1,200 ERJs being 
built. With ERJ145, showcased in 1989, Embraer made way 
into the regional airliner market as well. Making use of the 
same stretched fuselage of the EMB 120, the ERJ145 could 
accommodate 50 passengers and fly up to a range of 2,000 
nmi depending on the variant. However, before it took its first 
flight in 1995 and became one of the major milestone of the 

company, the ERJ145 flew faced several hindrances since 1989 
due to the dangling Brazilian economy.

Under the veil of success gifted by the ERJs, in 2002 Embraer 
decided to get enlisted in the larger aircraft market and intro-
duced its freshly designed E-Jet family and welcomed global 
approval again. Offering economic, fast and reliable flights on 
short routes, the E170/175 and E190/195 became ideal for airlines 
operating inter-cities in Europe and North America.

Unveiled in 2013, the E-jets were then refurbished into the 
E-Jet E2 range. E2 treatment was given to the E175, E190 and E195 
consisting of uprated engines, improved wing design, new avion-
ics and an updated cabin. This marked yet another successful tryst 
with regional airlines. With a capacity of around 80 passengers, 
the E175-E2 was the smallest one while the E190-E2 had around 
96 seat capacity. The 120 seater E195-E2 is, however, the largest 
aircraft built by Embraer. While the E190-E2 entered airline ser-
vice in 2018, the E195-E2 received certification in early 2019 and is 
expected to have its first delivery later this year or early next year. 

Embraer’s eVTOL concept Embraer Pavilion at PAS 2019

Under the veil of sUccess gifted 
by the erJs, in 2002 embraer 
decided to get enlisted in the 
larger aircraft market and 
introdUced the e-Jet family
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The E175-E2’s first flight is scheduled before the end of this year 
and deliveries are to begin later next year or early 2021.

Today Embraer has made its mark not only in the civil air-
craft range but also in the business aviation industry with its 
impressive fleet of Business Jets that include the Phenom and 
Legacy series.

advancing toWards the fUtUre. As the com-
pany’s website states: “The future will lead us into extraordi-
nary challenges, but we’re dedicated to develop new technologies 
that will help us overcome these barriers. Whether in the sky, on 
land, at sea, or in the cities, Embraer is ready to propose disrup-
tive solutions and build what’s next. With Embraer, the future is 
closer than you ever imagined.”
l	 Recently, Embraer has disclosed its first fully electric aircraft. 

Currently, under development, it is a demonstrator project 
comprising of 100 per cent electric propulsion technology. 
For the elementary evaluation of the electrification technol-
ogy, the small, single-engine aircraft based on the EMB-203 
Ipanema agricultural aircraft shall be installed with the tech-
nology to be tested. Ipanema, the agricultural aircraft pro-
vided the basis for the electric prototype. The first flight of 
this aircraft is scheduled in 2020, until then the demonstrator 
aircraft will continue to go through tests.

l	 EmbraerX rolled out its new goals for the development of 
eVTOLs, their air traffic regulations and the creation of a 
fleet agnostic aviation services network at the Uber Elevate 
Summit 2019. The air taxi with an eight-rotor system, aims to 
optimise urban environment and focus on high reliability, low 
operating costs, and low noise footprint.

the embraer-boeing partnership. In the same 
year that Embraer celebrates its 50th anniversary, the company 
also undergoes major changes. One of them is its strategic joint 
venture with Boeing in the commercial aviation area.

Last year, a major announcement came when two of the larg-
est aircraft manufacturers, Boeing and Embraer announced a 
strategic partnership that positions both companies to accelerate 
growth in global aerospace markets. The proposal had highlighted 
the formation of a joint venture comprising the commercial air-
craft and services business of Embraer that would strategically 
align with Boeing’s commercial development, production, market-
ing and lifecycle services operations. Under the terms of the agree-
ment, Boeing will hold an 80 per cent ownership stake in the joint 
venture and Embraer will own the remaining 20 per cent stake.

The proposed partnership has received shareholders’ 
approval, ratification by the board of directors and the authorisa-
tion by the Government of Brazil this year.

50 yEars of EmbraEr: somE mIlEstonEs

1969
Empresa Brasileira 
de Aeronáutica 
(Embraer) founded in 
1969. Embraer EMB 
110 Bandeirante is 
Embraer’s first aircraft

1975
First internationally 
acknowledged 
aircraft, the Embraer 
EMB 120 Brasilia was 
released

1994
Embraer is privatized 
and become the third-
largest manufacturer 
of commercial aircraft 
in the world

1995
ERJ145 flew for the 
first time and be-
comes one of the 
major milestone of the 
company

2002
Embraer decides to 
get enlisted in the 
larger aircraft market 
and introduces its 
freshly designed E-Jet 
family

2020
E175-E2’s first flight is 
scheduled before the 
end of this year and 
deliveries to begin later 
next year or early 2021

2019
Strategic JV with  
Boeing in the 
commercial area

2019
E195-E2 receives 
certification. Expected 
to have its first delivery 
later this year or early 
next year.

2018
E190-E2 enters airline 
service in 2018

2013
E-jets gets refurbished 
into the E-Jet E2 
range. E2 treatment 
is given to the E175, 
E190 and E195 with 
new engines, etc
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50 years’ celebration. Bringing together employees, 
authorities and commercial partners at the company’s head-
quarters, in São José dos Campos, Brazil, Embraer celebrated its 
50-year anniversary on August 19, 2019.

“Embraer resulted from the determination of visionaries 
who wanted to transform the impossible into reality – and they 
did it. That’s what we want to show with these actions at this 
historic moment for the company. We grew up with this spirit, 
we’ve reached 50 and that is how we will continue over the next 
decades,’’ stated Francisco Gomes Neto, President, and CEO of 
Embraer in a press release.

Several activities were planned and prepared through the last 
year to remember the five decades of Embraer’s journey:
l	 To share that journey in details, Embraer had also been con-

ducting a series of global promotional actions in Brazil and 
abroad including participation in events and airshows in 
the Americas, Europe, Middle East, and Asia, demonstration 
flights, a historical exposition of classic and new aircraft and 
the launch of a commemorative edition book.

l	 An air show of the Embraer fleet also took place that enthralled 
thousands of people who had gathered at the venue to be a 
part of the festivities.

l	 A digital campaign, “Journey of Wonder”, narrated the 50 
years of the company that led it to become the global leader 

of manufacturing commercial jets up to 150 passengers and 
a prestigious player in such a competitive market as busi-
ness aviation.

l	 As part of the celebrations, Embraer also promoted the global 
media campaign “Challenge-driven, dream-driven”. With presence 
in programmatic media and social media, advertisement in news-
paper and magazines, in addition to advertising movie, the cam-
paign show the company’s overcoming stories and its achieve-
ments, showing the greater contributions of both its human and 
technological capital, to the global aerospace industry.

l	 To inspire people to fly high, the exhibition “On the wings of 
imagination” was also presented by Embraer in a city park 
in São Paulo, Brazil. In an immersive and fun place, some 
milestones and aircraft that marked the company’s history 
were introduced, in addition to an ERJ 145 model, banners 
and seesaws.

l	 Through information and images of the first aircraft and fac-
tories built in Brazil, Embraer’s website has also highlighted 
the history of the Brazilian aeronautics industry.

l	 The social media channels of the company showcased daily 
content and testimonials that highlight the motivation, the 
dreams, the challenges and other curiosities related to our 
people and to our products.
The company designs, develops, manufactures and markets 

aircraft and systems, providing Services & Support to customers’ 
after-sales celebrated its 50th anniversary with successful opera-
tions in various aviation sectors:

Commercial Aviation. The Company has 100 customers 
from all over the world operating the ERJ and E-Jet families of 
aircraft. The E170, E175, E190, and E195 set the standard in their 
category with their advanced engineering, a high degree of effi-
ciency, spacious, ergonomic cabins with two-by-two seating, and 
attractive operating economics. For the E-Jets programme alone, 
Embraer has logged more than 1,800 orders and 1,500 deliveries to 
some 70 airlines in 50 countries, and same and more is expected 
from the E-Jets E2 range.

Executive Aviation. Embraer is one of the world’s leading 
executive jet manufacturers, having entered the business aviation 
market in 2000 with the Legacy jet, which led to the launch of 
Embraer Executive Jets in 2005.

Its portfolio, among the broadest in the market, consists of 
the entry-level Phenom 100EV and the light Phenom 300E jet, the 
medium cabin Legacy 450 and Legacy 500, the midsize Praetor 
500 and super-midsize Praetor 600, the large Legacy 650E, and the 
ultra-large Lineage 1000E.

Agricultural Aviation. The crop duster Ipanema is one of the 
first aircraft launched by Embraer and manufactured uninterrupt-
edly for close to 50 years. In 2015, a new version of the aircraft, the 
Ipanema 203 was launched. Moved by renewable energy (ethanol), 
the aircraft is more agile and efficient, which ensures greater pro-
ductivity. It can be used to spread seeds, fight vectors and larvae, in 
primary firefighting and river settlement.

EmbraerX. Keeping up with its innovation-centric approach, 
a wholly-owned Embraer subsidiary, EmbraerX exists to build 
disruptive businesses, considering that transportation will prob-
ably be disrupted by the exponential growth of new technologies 
as well as the development of new business models. SP

The writer is a 35-year airline industry veteran. He was a former 
Domestic Airline Pricing Director for Air Canada and Global 
Marketing Director at Bombardier and Embraer.

versatile and Efficient: In 2015, the Ipanema 203 was launched which 
uses renewable energy (ethanol). The aircraft is more agile and efficient, which 

ensures greater productivity
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EnginEs Technology

by Anil ChoprA

The need to preserve the environment and follow regulations while boosting the 
performance of aircraft engines is a key area

EmErging TrEnds in AEro 
EnginE TEchnologiEs

As large in diameter as the body of 
an entire Boeing 737, the gE9X is 
the biggest jet engine in the world!
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A
erospAce industry is being influ-
enced by environmental issues and cost of 
operations. The key areas of action in 2019 are 
propulsion and autonomous systems. The need 
to preserve the environment and follow regula-
tions while boosting the performance of aircraft 
engines is a key area. Aircraft engines need to 

produce more power while consuming less fuel, produce less noise 
and reduce emission levels. This can be achieved by enhancing 
the efficiency of combustion engines and simultaneously explor-
ing electric and hybrid propulsion systems. Considering that large 
number of drones and Urban Air Mobility (UAM) are beginning 
to fly over populated areas, the aero-acoustics of these engines 
will also be a design focus. Benefits of research and technology in 
propulsion will shorten engine development cycle, reduce engine 
weight, increase engine performance, reduce engine fuel consump-
tion, enhance reliability, reduced emissions and noise, increase 
component life and reduce maintenance requirements.

propuLsion tecHnoLogy ApproAcH. Past three 
generations of gas turbine engines have incorporated increased 
turbine inlet temperature, increased compressor pressure ratio, 
increased bypass ratio, improved fan and nacelle performance, 
reduction of noise and emissions and improved reliability. The 
new engine technologies, will involve engine-airframe integration, 
new and improved materials and material-processing techniques, 
advances in turbo-machine technology, progress in combustion 
technology and vastly improved utilisation of Computational Fluid 
Dynamics (CFD) in engine design procedures. Novel technolo-
gies such as “smart engines” and the use of magnetic bearings will 
change the course of engine development. Additive manufacturing 
offers lighter, cheaper and quick-to-manufacture parts which will 
cut assembly costs and time, simplify maintenance and save on fuel.

green engines. There is clearly an urgency to address the 
problems of emissions and noise abatement through technologi-
cal innovations. The two most-widely used aircraft today - the 
Boeing 737 and the Airbus A320, have shown that newer models 
of the same aircraft not only carry more passengers, but also do so 
while burning 23 per cent less fuel. Emissions of CO2, H2O, O2 and 
N2 are functions of engine fuel burn efficiency. The action areas 
are lightweight low pressure systems for turbofans, including 
composite fan blades and high efficiency low pressure turbine; 
advanced engine externals and installations including novel noise 
attenuation; high efficiency Low Pressure (LP) spool technology 
while further advancing high speed turbine design; option of an 
aggressive mid-turbine inter-duct; high efficiency and lightweight 
compressor and turbine and low emission combustion chamber 
for next generation rotary-craft engine.

engine design considerAtions. Ultra-high bypass 
turbofans, open rotor engines, use of alternative fuels, relocat-
ing engines on the body of the aircraft such that engine noise 
is deflected upwards are some design considerations. Blended 
wing-body as in X-48B aircraft prototype and advanced electrical 
power technologies are being experimented with. Improvement 
in performance can be achieved by moving from a component-
based design to a fully integrated design by including wing, tail, 
belly fairing, pylon, engine, and high-lift devices into the solution. 
Electric engines using lithium polymer batteries and solar-pow-
ered manned aircraft designed to fly both day and night without 

the need for fuel, are already under development. Solar elec-
tric propulsion has been performed through the manned ‘Solar 
Impulse’ and the unmanned NASA ‘Pathfinder’ aircraft.

HeAt recoVery concepts. Two new engine concepts 
currently under investigation include the ‘Combined Brayton 
Cycle Aero Engine’ and ‘Multi-Fuel Hybrid Engine’. Currently, 
over 50 per cent of the energy gets ejected as waste heat. A heat 
exchanger integrated in a turbofan core can convert recovered 
heat into useful power which can be used for onboard systems or 
to power an electrically driven fan to produce auxiliary thrust. A 
dual combustion chamber, wherein the high temperature gener-
ated in the first stage, allows ignition-less combustion in the inter 
stage, thus reducing CO and NOx emissions. Cryogenic bleed air 
cooling can enhance the engine’s thermodynamic efficiency.

neXt generAtion innoVAtions. Developed under 
the US Department of Defense’s Adaptive Versatile Engine Tech-
nology (ADVENT) and Adaptive Engine Technology Develop-
ment (AETD) programmes, is the GE Adaptive Cycle Engine 
(ACE). Unlike traditional engines with fixed airflow, the GE ACE is 
a variable cycle engine that will automatically alternate between 
a high-thrust mode for maximum power and a high-efficiency 
mode for optimum fuel savings. ACE is designed to increase com-
bat aircraft thrust by up to 20 per cent, improve fuel consumption 

by 25 per cent to extend range by more than 30 per cent and pro-
vide significantly more aircraft heat dissipation capacity. These 
adaptive features are coupled with an additional stream of cool-
ing air to improve fuel efficiency and dissipate aircraft heat load. 
Incorporating both heat-resistant materials and additive manu-
factured components in the Pulse Detonation Engine (PDE), 
gives it the potential to radically increase thermal efficiency.

LArge Jet engines - poWer And eFFiciency. Early 
2018, General Electric (GE) completed its first flight test of the 
world’s largest jet engine GE9X being built for the new long-haul 
Boeing 777X due to take to the skies in 2020. The engine has 
approximately the same diameter as the fuselage of a Boeing 737 
and houses a 134-inch-diameter front fan. The final engine certi-
fication is expected later this year. The 100,000-lbs thrust engine 
will be the most fuel-efficient engine the company has ever pro-
duced. The world record still belongs to the engine’s GE predeces-
sor, the GE90-115B, which generated 127,500 lbs of thrust.

FueL consuMption cALcuLAtion. Fuel consump-
tion is measured by passenger-kilometers per litre of fuel or 
litres/100 km-per-seat. Typically, an ATR 42-500 with 48 seats 
uses 3.15 litre/100 km-per-seat; a Dornier 228, 6.22; Airbus 
A321neo, 2.19 and Boeing 737 Max 9, 2.3. A Boeing 777-200nER on 

tHere is cLeArLy An urgency 
to Address tHe probLeMs oF 
eMissions And noise AbAteMent 
tHrougH tecHnoLogicAL 
innoVAtions
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a medium haul flight uses 2.89 litre/100km-per-seat, but the same 
aircraft on a long haul flight uses 3.08 litre.

sMArt engines. Growth of computer technology and the 
microelectronics revolution allowed full-authority electronic digi-
tal controls on aircraft engines. Next stage was the active controls 
at component or sub-component level within the compressor, 
gas turbines and bearings. The smart engine has huge magnitude 
of computational power. It incorporates real-time feedback con-
trol within the device. Active suppression of fan and compressor 
surge and stall, active combustor monitoring control, magnetic 
bearings control and active noise controls are some of the areas. 
Magnetic bearings suspend the rotating members in magnetic 
fields, eliminating friction and lubrication requirements. Specific 
advantages over rolling contact bearings include elimination of 
the lubrication system, active damping of shaft dynamics and 

vibration, greatly increased temperature capability (up to 800°C), 
and large increases of load capability.

AdVAnced reAL-tiMe diAgnostics. Real time analy-
sis is being used to drive faster and better decisions by processing 
the data as it comes in. The Internet of Things (IoT) helps achieve 
this. Flight data is tracked in real time and it helps making minor 
changes to flight plans and aircraft speed to reduce flight times and 
fuel consumption, improve engine efficiency, reduce maintenance 
time and costs between flights and also the ‘Life Cycle Cost’. This 
can result in revolutionising flight efficiency and profitability.

drones As MAintenAnce tooLs. Unmanned Air 
Vehicles or drones, along with improved imaging technology, are 
increasingly being used for aircraft/engine maintenance. They 
can be used to detect surface damage, such as from lightning or 
bird strikes. It reduces time and frees technicians for other tasks. 
Drone-based mobile 3D scanners can be used automated non-
destructive scanning. Drones can also enter confined spaces 
within engines and difficult to access parts without having to 
strip the engine.

big dAtA predictiVe MAintenAnce. The big data 
revolution and information derived from it, will soon allow main-
tenance companies to amass the correct parts and technicians to 

reAL tiMe AnALysis is being used 
to driVe FAster And better 
decisions by processing tHe 
dAtA As it coMes in

Airbus, along with partners Rolls-Royce and siemens, is developing its E-Fan X hybrid-electric demonstrator, which should fly in 2020
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make any repairs as soon as an aircraft lands. This certainly holds 
promise for increased safety and enhanced operational efficiency, 
by cutting aircraft-on-ground time, which is estimated to cost 
the industry $62 billion annually. Even a five per cent reduction 
in unplanned maintenance events could save the industry up to 
$656 million per year.

eLectric propuLsion. There are challenges and oppor-
tunities for more-electric aircraft of 787 or A350 class. Hydraulic 
and pneumatic systems, such as those for actuation or air condi-
tioning, are already being replaced by electrical systems to save 
weight and improve reliability. In 2011, the Boeing 787 was the 
first large passenger aircraft to use electricity rather than engine-
bleed air, to power the cabin air conditioning system. It also fea-
tured electrically actuated brakes and an electric de-icing system. 

Each 787 can produce around 1,000kVA for its onboard systems, 
markedly more than previous-generation models. Onboard power 
storage has also grown significantly.

Airbus believes that it would require 40MW of power for the 
take-off phase, dropping to 20MW during cruise. Airbus, along with 
partners Rolls-Royce and Siemens, is developing its E-Fan X hybrid-
electric demonstrator, which should fly in 2020. It will replace one 
of the four engines on a BAe 146 regional jet with a 2MW electric 
motor which will be powered by electricity generated by a modified 
Rolls-Royce turbo-shaft engine mounted in the aft fuselage. Boeing 
will initially develop an electrically powered 10-seater aircraft. New 
market entrants such as Wright Electric have the ambition of bring-
ing to market an electrically powered 180-seat short-haul aircraft by 
2027. Roland Berger hopes that battery energy storage density of 400-
450Wh/kg may be reached by the mid-2020s, vis-a-vis jet fuel which 
has the energy storage density of around 12kWh/kg. Hybrid-electric 
system would initially be heavier than the fossil fuel-based propul-
sion system. To compensate, it would need to reduce the airframe 
mass by around 20 per cent.

urbAn Air MobiLity. Electric power could find early 
application in UAM. Daimler-backed Volocopter and Chinese 
startup Ehang have already demonstrated their aircraft in Dubai 
where the government plans to have a proof-of-concept up and 
flying soon. Dozens of programmes are evolving including Uber 
as well as Google founder Larry Page, electric ground vehicles 
such as Workhorse, and more traditional rotary-wing aircraft 
manufacturers such as Bell and Airbus Helicopters.

AdditiVe MAnuFActuring. By 2020, engine manufac-
turer GE Aviation estimates that it will be producing 100,000 indi-
vidual components via 3D printing. MRO organisations will also 
benefit from the additive manufacturing revolution. Rather than 
maintaining costly inventories of spare parts, maintenance pro-
viders will, in theory, be able to 3D print components as required. 
However, there remain issues of capital costs to set up such a 
capability and the time taken to print parts. Airbus has enabled 
small-batch manufacturing that is quicker and produces compo-
nents that are around 15 per cent lighter than earlier versions.

tHe Future. Technology is already delivering an impressive 
one per cent per annum saving on fuel burn. Pratt & Whitney 
says its new engines will use an internal gearbox to lower the 
speed of the fan saving 20 per cent on fuel consumption. CFM 
International introduced advanced engine called the Leap, using 
lightweight composite materials which could achieve similar 
improvements without a radical break from existing technol-
ogy. Both new engines have been deployed on different versions 
of Airbus A320neo. Efforts to introduce bio-fuels to power jet 
engines are on. Airbus/Rolls-Royce hybrid electric with gas-
turbine engine will allow peak power for take-off and climb 
while for the descent, the engine is shut down and the electric 
fans recover. Research is on for plasma jet engines that will use 
electricity to generate electro-magnetic fields instead of fuel by 
compressing and exciting argon gas into a plasma similar to that 
inside a fusion reactor. New technologies will bring change, chal-
lenge and opportunity, too. This will comprise harnessing the 
benefits of connectivity and big data to drive predictive mainte-
nance, changes to technology embedded onto aircraft, the com-
ing revolution in full-electric or hybrid-electric power and other 
disruptors like additive manufacturing. SP

Airbus HAs enAbLed sMALL-bAtcH 
MAnuFActuring tHAt is quicker 
And produces coMponents tHAt 
Are Around 15 per cent LigHter 
tHAn eArLier Versions

Daimler-backed Volocopter flying taxi
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by Joseph NoroNha

I
n 2018, the UnIted Nations Intergovernmental Pan-
el on Climate Change (IPCC) released a Special Report that 
recommended determined and sustained efforts to limit 
anthropogenic global warming to 1.5 degrees Centigrade – 
the figure that would probably avert the most severe impact 
of climate change. The report said that the world must cut 
Carbon Dioxide (CO2) emissions down to net zero by around 

2050, if this limit were to be met. And to reach the goal, it would 
have to start reducing emissions now and achieve a fall of about 

45 per cent by 2030. Of all the sectors of the global economy, the 
aviation industry probably needs to work the hardest to achieve 
such steep cuts in emissions. And the best way to do so is by 
increasing fuel efficiency of aircraft.

CAUSe FOR COnCeRn. Apart from CO2 and other Green-
house Gases (GHG), jet engines emit heat, noise and particulates. 
Yet, the industry produces just two per cent of all human-induced 
CO2 emissions and is responsible for only 12 per cent of emissions 

Of all the sectors of the global economy, the aviation industry probably needs to work the 
hardest to achieve steep cuts in emissions

Boost Fuel eFFiciency, 
slash emissions

Boeing 787-9 on trans-Pacific flights delivers up to 39 passenger-km-per-litre of fuel which is around 60 per cent more than the huge Airbus A380 does
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from all transport sources, compared to 74 per cent from road 
transport. However, there are reasons why even these relatively 
low figures cause concern.

First, air traffic is growing at a rapid pace. The International 
Air Transport Association (IATA) estimates that the world’s air-
lines flew around 4.4 billion passengers in 2018, and that number 
could double to 8.2 billion by 2037. Therefore, despite determined 
efforts to reduce emissions, the International Civil Aviation 
Organisation (ICAO) predicts that global international aviation 
emissions will be 70 per cent greater by 2020 than in 2005, and 
over 700 per cent more by 2050.

Second, unlike aviation, most other sectors are significantly 
limiting their emissions through greener sources such as elec-
tricity, solar or wind energy. For instance, with increasing avail-
ability of electric vehicles in the market, road transportation 
may even achieve near-zero CO2 emissions in the foreseeable 
future. In contrast, aviation continues to be heavily dependent 
on fossil fuels and hence, is one of the fastest growing sources 
of GHG emissions.

Third, the climate change effect of carbon and specially non-
CO2 aviation emissions is greater than the equivalent from other 
modes of transport because these persist much longer at higher 
altitudes and have a stronger warming effect than on the surface. 

IAtA’S PReSCRIPtIOn. After labour, fuel is the largest 
cost component in airline operations. One third of the average 
operating cost of most airlines currently goes on fuel, up from 
13 per cent in 2001. In India, high taxes mean that fuel swal-
lows as much as 35 to 40 per cent of operating costs. Therefore, 
apart from doing its bit to address the global challenge of cli-
mate change, the industry has a strong economic incentive to 
increase fuel efficiency.

In 2009, IATA adopted a set of three ambitious targets to miti-
gate CO2 emissions from air transport:
l	 An average improvement in fuel efficiency of 1.5 per cent per 

year from 2009 to 2020.
l	 A cap on net aviation CO2 emissions from 2020.
l	 A reduction in net aviation CO2 emissions of 50 per cent by 

2050, relative to 2005 levels.
However, these goals are non-binding and the industry’s per-

formance till 2020 is likely to fall significantly short of the very 
first goal. A September 2018 study by the International Council on 
Clean Transportation (ICCT) revealed that airline fuel efficiency 
on trans-Atlantic flights improved by just one per cent a year 
between 2014 and 2017.

IMPROVInG FUeL eFFICIenCY. Fuel efficiency, in a nutshell, 
refers to how many kilometres a plane can fly on one litre of fuel. 
Since emissions are directly proportionate to the amount of fuel 
burned, every tonne of aviation fuel saved avoids adding between 

3.15 and 3.18 tonne of CO2 to the atmosphere. The obvious way to 
slash emissions, therefore, is to curb growth, but the industry is 
hardly likely to welcome or accept such restrictions. Instead, airlines 
are adopting various other methods to improve fuel efficiency.
l	 Operating Techniques. Air traffic control and airlines  

are already cooperating to optimise flight profiles and 
minimise flight delays and so reduce fuel burn using Flex-
ible Navigation, Continuous Climb and Descent apart from 
other techniques.

l	 High PLF. Airlines always strive to increase their Passenger 
Load Factors (PLF) – a metric of how effectively a carrier fills 
its seats and save fuel. The worldwide PLF in 2018 was 81.9 
per cent, a new high for the industry.

l	 Fly Economy. As compared to economy class, CO2 emissions 
per-passenger-per-kilometre flown are about three times 
higher for business class and four times higher for first class. 
The global trend towards all-economy Low-Cost Carriers 
(LCCs) with high-density seating is, therefore, encouraging.

l	 Winglet Wonders. Winglets are devices mounted at the tips 
of the wings that significantly improve their aerodynamic effi-
ciency by reducing induced drag. The plane, therefore, needs 
less power to fly and hence burns less fuel. Winglets began 
by being retrofitted on existing aircraft, but are now routinely 
incorporated at the design stage itself.

l	 Modern Aircraft. Aircraft such as the Boeing 787 Dream-
liner, Airbus A320neo and Airbus A220 (previously Bombar-
dier C Series) are more fuel-efficient than their predecessors. 
In February 2017, the ICAO adopted the first ever global CO2 
certification standard for new aircraft. Effective 2020, it will 
limit the acceptable CO2 emissions in relation to the aircraft’s 
size and weight.

l	 Extended Range Twinjets. Planes with four engines are 
normally preferred for the longer trans-oceanic routes. How-
ever, these tend to be less fuel-efficient than twinjets due to 
their higher wing weight and smaller engine fan diametre. 
Recent studies indicate that twinjets such as the Boeing 
787 Dreamliner and Airbus A350 come close to the range of 
the big four-engine birds and with better fuel efficiency. For 
instance, the Boeing 787-9 on trans-Pacific flights delivers up 
to 39 passenger-kilometres-per-litre of fuel which is around 60 
per cent more than the huge Airbus A380 does. The trend on 
international routes, therefore, is towards fuel-efficient twin-
jets rather than four-engine airliners.

l	 Improved Manufacture. Since weight is a big enemy of fuel 
conservation, various techniques such as 3D printing (addi-
tive manufacturing), use of carbon fibre materials, and Shape 
Memory Alloys (SMA), are employed to keep aircraft weight 
under control and improve overall construction efficiency.

l	 Revolutionary Designs. The urgent need to drastically 
reduce emissions and provide a step change in fuel efficiency, 
is forcing aircraft designers to go beyond simple improvements 
in technology and explore unconventional configurations. For 
instance, the Aurora D8 has a “double bubble” fuselage that 
needs smaller wings to generate lift which greatly reduces 
the drag. Boeing’s Transonic Truss-Braced Wing (TTBW) has 
a high-aspect-ratio wing for low drag, supported by a strut or 
truss to minimise the structural weight of the long, thin wing. 
Then there is the Blended Wing Body (BWB) – a radical hybrid 
wing-shaped body. Although none of these concepts are likely 
to crystallise into airliners in the near future, they could trans-
form commercial aviation after a couple of decades.

the InteRnAtIOnAL CIVIL AVIAtIOn 
ORGAnISAtIOn (ICAO) PRedICtS 
thAt GLObAL InteRnAtIOnAL 
AVIAtIOn eMISSIOnS wILL be 70 
PeR Cent GReAteR bY 2020 thAn 
In 2005
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ALeRt FROM the AMAZOn. The current intense burn-
ing of the Amazon rainforest, where over 17 per cent of the forest 
has already been lost in the past 50 years, dramatically illustrates 
the perils of the apathy to climate change. For aviation, the best 
strategy is to boost fuel efficiency and reduce emissions through 
improved engine technology and superior operating techniques. 
The type of fuel also matters – bio-fuels and other sustainable 

fuels can reduce emissions considerably. While some environ-
mentalists favour increased taxes to curb the growth of aviation, 
this is unlikely to work because people value their freedom to 
travel and around 80 per cent of aviation’s CO2 emissions come 
from flights of over 1,500 km for which there is no practical alter-
native mode of transport.

Many airlines are doing their bit for the environment by 
increasing fuel efficiency and correspondingly reducing emis-
sions. Consider Diamanten-based LCC Norwegian Air Shuttle 
which has one of the youngest fleet of aircraft in the world 
consisting of Boeing 787 Dreamliners, 737-800s and 737 MAX 
twinjets. According to the ICCT, Norwegian recorded 44 pas-
senger-kilometres-per-litre on an average on the trans-Atlantic 
routes in 2017, an amazing 33 per cent more than the industry 
average. As Bjørn Kjos, CEO of Norwegian, puts it, “The most 
important thing that an airline can do for the environment is 
to invest in newer aircraft which use the latest technology to 
be as fuel efficient as possible. Our strategy to have a modern 
fleet is paying dividends not only for our business and custom-
ers, but also for our planet.” SP

the URGent need tO dRAStICALLY 
RedUCe eMISSIOnS And PROVIde A 
SteP ChAnGe In FUeL eFFICIenCY IS 
FORCInG AIRCRAFt deSIGneRS tO 
GO beYOnd SIMPLe IMPROVeMentS 
In teChnOLOGY And exPLORe 
UnCOnVentIOnAL COnFIGURAtIOnS

“the MOSt IMPORtAnt thInG thAt An AIRLIne CAn dO FOR 
the enVIROnMent IS tO InVeSt In neweR AIRCRAFt whICh 
USe the LAteSt teChnOLOGY tO be AS FUeL eFFICIent 
AS POSSIbLe. OUR StRAteGY tO hAVe A MOdeRn FLeet 
IS PAYInG dIVIdendS nOt OnLY FOR OUR bUSIneSS And 
CUStOMeRS, bUt ALSO FOR OUR PLAnet.”  
—bjøRn KjOS, CeO OF nORweGIAn AIR ShUttLe ASA
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Policy TaxaTion

by ROHIT KAPUR

W
hen the Goods and Services 
Tax (GST) was rolled out in July 2017, 
it brought an end to the erstwhile 
aircraft import duty regime that was 
introduced in India in 2007, in an irra-
tional move that brought the growth 
of the fledging Business Aviation (BA) 

industry to a grinding halt. The growth, which showed approx-
imately 25 per cent CAGR in 2007, was reduced to a trickle by 
2011, and finally some negative figures by 2013-14. Despite several 
recommendations to the Government of the day, nothing really 
changed, and no relief was given. In 2017, with the introduction 

of GST, there was hope that the decade old injustice done to the 
industry would be reversed and some relief given to allow growth. 
But as they say, what the government gives with one hand, it takes 
away by the other! The introduction of GST, reduced import duties 
to reasonable numbers, but imposed GST at ridiculous numbers, 
resulting in creating further pain to the companies importing, 
buying or selling aircraft. For the first time, aircraft purchasers 
in the “Private” Category, were clubbed with “Sin Goods” in the 
highest 28 per cent bracket of the GST! The problem is acute. The 
irrational duties and taxes are not only creating a negative senti-
ment in the industry but creating its own share of problems for 
the government. In the succeeding paragraphs, I intend to explain 

There is a long overdue requirement to rationalise and simplify the tax regime to promote 
the growth of the industry, encourage leasing activity and allow seamless transfer of 

assets within the country

Duties anD taxes on 
import/purchase of 
Business aircraft
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the issues in a simple manner without any jargon, as I find that 
this is a confusing subject, and despite being in effect for over two 
years, most of the people are not clear about it.

the Present status. I have attached the details in a 
Table (next page) for those who would like to take a deep dive. 
Simply explained, aircraft can be imported, or purchased, in 
either one of the following ways:
l	 Purchase/Import for Private Use: This implies that the air-

craft can only be used for private or personal use and cannot be 
used for commercial use or charters. Most leading companies 
would like to buy their aircraft in this category since they want 
to use it for their senior leadership to travel for promotion of 
business. Most companies do not intend to make profits by 
these operations, and this is a mere tool for business growth 
and increasing outreach, the same way that politicians use air-
craft during elections. This attracts the following duties/taxes:
 Basic Custom Duty (BCD): 3 per cent
 Social Welfare Surcharge (SWS): 10 per cent of BCD
 IGST: 28 per cent
 Compensation Cess: 3 per cent
 Credit on BCD and SWS will not be available
 Input Tax Credit (ITC) of IGST will be available if aircraft 

is used for furtherance of business. However, no guidelines laid 
down as to how this will be established.
l	 Purchase/Import for Non-Scheduled Operators of Com-

mercial Operations (NSOP): This implies that the aircraft 
can only be operated for commercial purpose and not for any 
private use. Every flight on the aircraft (except some test and 
maintenance flights etc) must be invoiced, and the applicable 
GST for charters needs paid to the government. This attracts 
the following taxes:
 BCD: 2.5 per cent
 SWS: 10 per cent on BCD
 IGST: 5 per cent
 Credit on BCD and SWS will not be available
 ITC on IGST will be available

the ChallenGe
l	 While most large companies want to use their aircraft in the 

private category, the vast difference between the GST (5 per 
cent for NSOP vs 28+3=31 per cent for Private Use) is a major 
disincentive for purchase of aircraft in the private category. 
Most companies end up setting up a subsidiary as an aviation 
entity, with an NSOP, and have a captive use of charters for 
their senior leadership from their own entity. This is a per-
fectly legal option. Though the government loses out on an 
initial lumpsum windfall of IGST, since every flight attracts a 
GST for charters, the government ends up collecting the same 
amount of GST (or maybe even more, depending on the num-

ber of hours flown), in a period of 3-5 years of use.
l	 When the government implemented higher IGST for private 

use, with the hope of higher collections, the practical issue 
is that only 10 per cent of the aircraft are being bought or 
imported in the private category, hence there is huge shortfall 
for the government in estimated IGST collection.

l	 Due to a large number of companies preferring to go for the 
NSOP route, rather than the private use, the number of NSOP 
companies with one or two aircraft has drastically increased, 
thereby increasing the headache for the DGCA, which follows 
a stricter oversight for NSOPs, as compared to private opera-
tions, as NSOP is a commercial operation for the public. It 
puts an additional strain on DGCA resources.

l	 Since the BCD on the NSOP and the Private category imports 
have a difference of 0.5 per cent (2.5 per cent vs 3.0 per cent), 
the NSOP user gives a declaration at the time of import to the 
Customs and Excise Authorities, that the aircraft will only be 
used for commercial operations, as the importer has availed a 
concession on the import duty. When this same NSOP opera-
tor, after a few years of use, wants to sell his aircraft, to some-
one who wants to buy it privately, there is requirement to get a 
NOC from the Customs and Excise department that they have 
no objections for the same. This process can take months, and 
in most cases, the Customs and Excise department refuses to 
give the NOC, or insists that the concessions that were availed 
at the time of import needs to be refunded to the government 
as the aircraft will now be used in a private category. Since the 
process is so long and tedious, most sellers prefer to sell the 
aircraft overseas, and not in the domestic market, hence caus-
ing precious loss of the aircraft from the Indian inventory. With 
every aircraft sold out of the country, there is a corresponding 
loss in jobs for the people supporting it.

the reCommended solution. This problem has been 
prevailing for the past 12 years, ever since the differential duty struc-
ture was introduced in India in 2007, and has hampered the growth 
of the BA industry, as well as domestic transactions of aircraft from 
one buyer to another within India. It has also put the brakes on leas-
ing activity of aircraft in the country, as leasing companies, being 
non NSOP, will have to pay 28 per cent IGST and 3 per cent Cess at 
the time of purchasing the asset, and then only be able to lease their 
assets to the end users, that is the NSOP companies or private oper-
ators. Presently the effective outflow of foreign exchange for lease of 
aircraft for both commercial, NSOP and private aircraft is exorbitant 
and been reported as almost $6 billion per year, though this is not a 
confirmed figure. This amount of foreign exchange can be saved in 
case leasing activities can be encouraged in India

Some of the simple steps that the government can take to 
resolve these issues are as follows:
l	 Equate the BCD on aircraft import for both NSOP and Private 

category. Ideally, this should be brought down to zero, as com-
mercial airlines attracts zero import duty, and NSOP is also 
a commercial operation. If there must be a differentiation, it 
must be in the IGST being charged to NSOP and private oper-
ators, and not in the BCD. This will resolve the problems of 
Customs and Excise for domestic sale of aircraft, as the NSOP 
importer will not be required to give any undertaking for avail-
ing concessions on BCD for NSOP at the time of import.

l	 Presently, Business aircraft are classified as either under NSOP 
use, or for private use. This creates unnecessary confusion. Re-
classify the aircraft operations category as the following:

With inCreased GroWth and 
aCtivity, the Government Will 
stand to earn a muCh hiGher 
revenue, even if the reduCed 
iGst, as Per reCommendations, is 
imPlemented
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 Commercial Use, that is NSOP: These aircraft can only 
be used for charters and should attract 5 per cent IGST with ITC 
as presently being followed. They should be taxed in the same 
way as airlines are being taxed.

 Non-Commercial Use. These are those companies which 
buy the aircraft for their business use and do not have the require-
ment for commercial use of the aircraft. The flying activity promotes 
business development and adds to the GDP of the country, besides 
creating jobs etc. They should attract an IGST of 12 per cent with 
ITC. This should also attract lesser DGCA oversight as compared to 
NSOP, as it is not meant for the use of commercial passengers.

 Non-Commercial Use-Private: These are those aircraft 
which are bought by individuals for their personal pleasure and 
not intended for promotion of business. These can be levied an 
IGST of 18 per cent with or without ITC, as this is the only cat-
egory which is not adding to the GDP of the country. This should 
attract minimum oversight by the DGCA.
l	 Leasing companies should be given an exemption to import 

aircraft without paying any BCD or IGST at the time of  
purchase. Once they further lease the aircraft to end users, the 
applicable rate of IGST should be levied, depending on how the 
aircraft is being used, for commercial or non-commercial use.

l	 To encourage the activity of Aircraft Management, the IGST 
should only be applicable as per the end use of the aircraft, 
and not as per how it is being acquired. For example, Person 

A, wants to buy an aircraft in his company, but wishes to use it 
only commercially. He only wants to be the owner, and desires 
to allow an NSOP company (which in this case will be the Air-
craft Management Company) to use the aircraft as an NSOP air-
craft, he should at the time of import/purchase declare that the 
end use of the aircraft will be under NSOP of ABC company, and 
hence will pay only 5 per cent IGST. Thereafter, even if he uses 
it personally, he will be invoiced by the Aircraft Management 
company as per the prevailing market rate with applicable GST. 
This will help Person A to be be the legal owner of the aircraft, 
use it commercially without acquiring his own NSOP, and avail 
all depreciation benefits. This will also help in consolidation of 
the industry to fewer and better run NSOP companies, func-
tioning as Aircraft Management companies, with proper safety 
procedures, and will facilitate DGCA to implement oversight 
on these companies without a strain on their resources.
To conclude, there is a long overdue requirement to ration-

alise and simplify the tax regime to promote the growth of the 
industry, encourage leasing activity and allow seamless transfer 
of assets within the country. With increased growth and activity, 
the government will stand to earn a much higher revenue, even if 
the reduced IGST, as per recommendations, is implemented. SP

The writer is the Managing Director, Arrow Aircraft Sales  
and Charters.

comparison of Duty structure: purchase of aircraft
PartICUlarS ErStwhIlE rEgImE gSt rEgImE
Purchase of aircraft Import Import

☐  The applicable import duty and credit 
eligibility on import of aircraft/spares was 
as follows:

☐  Under the GST regime, taxable event shall be 
import of taxable goods wherein IGST shall 
be applicable on import of aircrafts/spares

aircraft - NSOP aircraft - NSOP
 BCD (2.5%)  BCD (2.5%)
 ADC and SAD-NIL  SWS on BCD (10%)
 EC + SHEC on BCD (3%)  IGST (5%)
  Credit of BCD and EC + SHEC on BCD was 

not available
  Credit of BCD and SWS on BCD would not be 

available
 Credit of IGST would be available as credit

aircraft - personal use aircraft - personal use
 BCD (3%)  BCD (3%)
 ADC (12.5%)  SWS on BCD (10 %)
 SAD (4%)  IGST (28%)
 EC + SHEC on BCD and ADC (3%)  Compensation cess (3%)
  Credit of BCD and EC + SHEC thereon was 

not available
  Credit of BCD and SWS thereon would not be 

available
  Credit of ADC was not available since the 

same was not covered by the definition of 
capital goods

  Credit of IGST would be available if aircraft is 
used for furtherance of business

  Credit of SAD was not available to service 
provider

  Credit of compensation cess would be 
available to offset against compensation 
cess liability (if any) and the same is used for 
furtherance of business

Source: Deloitte-BAOA Report of  2018
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by Ayushee ChAudhAry

The Paris Air Show, a biennial international event, has grown to be a hub  
for major developments in the global aerospace market

Paris air show stands 
tall for Pivotal aerosPace 

activities, Yet again
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Airbus A380 soaring in to the 
sky at Le Bourget, France

F
ollowed by much anticipation, the 
longest-running air show successfully completed its 
53rd edition in June at Le Bourget Parc des Exposi-
tions, France. Despite being the oldest, the biennial 
International Paris Air Show (PAS) never compro-
mises on the novelty of ideas. PAS has grown to be a 
hub for major developments in the global aerospace 

market. This year as well the major aerospace conglomerates from 
across the globe gathered for some of the most significant deals 
and displays from commercial aviation that graced the show.

boeinG. Contrary to apprehensions, Boeing refrained from 
the announcement of any new plane. The industry was hoping 
Boeing to announce its New Midsize Aircraft (NMA), alternatively 
known as the 797 but the wait was not over.

Boeing seemed dependent on freighter orders to occupy the 
Boeing 777 slots. While Qantas Airways committed to buying five 
Boeing 777Fs, China Airlines ordered about six and ASL Aviation 
Holdings also tentatively agreed for around 10 of the 737-800BCFs. 

Among the passenger aircraft, Turkmenistan Airlines ordered 
a Boeing 777-200LR and Air Lease Corporation committed to buy 
five wide-body 787 Dreamliners while Korean Air announced its 
intent to acquire thirty 787 Dreamliners, ten 787-10s and 787-9.

However, Boeing’s highlight was the announcement of a let-
ter of intent from International Airlines Group (IAG), the parent 
company of British Airways, Iberia, Vueling, Aer Lingus and Level 
for around 200 of the 737MAX.

The Boeing 787-9 was scheduled for flight display while a 737 
Boeing Converted Freighter was on static display. 

aiRbuS. PAS allowed Airbus to stage its 50 years of pioneering 
progress.

The daily flying display of Airbus’ included the long-range 
A350-1000 flagship, and the A330neo. A Hi-Fly A380 was also in 
the flying display towards the end.

The static display featured an airBaltic A220-300, an A330neo 
flight-test aircraft, and the first A321neo single-aisle aircraft.

The main feature for Airbus in PAS was the launch of Airbus’ 
much anticipated long-range A321XLR. The single-aisle plane 
that can undertake up to a ten-hour flight, is being looked at 
as an economical solution for airlines wanting to serve long 
distance routes between smaller cities. The launch came with 
the announcement of 27 initial orders for the plane from Air 
Lease Corporation. Qantas Group ordered 10 of these air-
craft and converted orders for 26 existing A321neos to orders 
for A321XLR. American Airlines also ordered around 20 and 
converted about 30 A321neo orders to XLR. IndiGo Partners 
tentatively ordered 32 XLR aircraft and converted 18 existing 
A320neo family orders. 

A tentative order for 11 Airbus A320neo was received from 
China Airlines and that of around 20 from Lessor Accipiter Hold-

the paRiS aiR Show which waS 
all about innovation
and FutuRe, witneSSed a 
conSideRable  StReSS on hybRid 
and electRic aiRcRaFt
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ings. Even Saudi Arabian Airlines is expected to boost A320neos 
family fleet up to 100.

embRaeR commeRcial. Marking the 50 years of history 
existence, Embraer too celebrated its anniversary with a remark-
able presence in the 53rd edition of the Paris Air Show.

With the KLM Royal Dutch Airlines committing to Brazilian 
manufacturer for a tentative order of 15 Embraer E195-E2 aircraft. In 
addition to this, 20 purchase rights were fully congealed. Hence, in all 
Embraer announced KLM’s intention to buy up to 35 E195-E2 Jets.

Embraer also struck a deal with United Airlines for the pur-
chase of up to 39 E175s.

Embraer showcased the newest masterpiece to join the family 
of the second generation Embraer Commercial Jets, Profit Hunter 
E195-E2 TechLion which turned to be the eye-catcher throughout 
the show shining bright in the sun painted distinctly and beauti-
fully with a lion face.

This year, the Praetor 600, the KC-390 and the E195-E2, with 
the fuselage all painted in TechLion theme, represented Embraer 
at the flight display.

bombaRdieR commeRcial. Near completion of a 
divestment deal was also announced by the company during the 
show for Mitsubishi to acquire its CRJ regional jet programme. 
This deal marked Bombardier’s exit from commercial aviation. 
Last year, Bombardier had sold its business jets C-Series pro-
gramme to Airbus and had finished the sale of its Dash 8 turbo-
prop line to Longview Aviation Capital early this year.

pRatt & whitney. From Embraer to Gulfstream to Das-
sault and many others, Pratt & Whitney’s presence extended to 
many of the big names whose displayed aircraft had Pratt & Whit-
ney’s engines installed.

At the Embraer display, the profit hunter powered by 
PW1900G Geared Turbofan caught the attention.

The GTF has saved enough fuel to take 2,50,000 passenger 
vehicles off the road. This green engine with groundbreaking 
geared turbofan technology could be discovered at PAS.

The geared architecture that brings unmatched economic 
and environmental benefits allow the GTF engine to be in a 
league of its own.

Pratt & Whitney announced it has surpassed 17,500 engine 
deliveries, including auxiliary power units (APUs), to power aircraft 
for Airbus and its partners, subsidiaries and joint venture companies.

cFm inteRnational. CFM international, a joint venture 
between GE Aviation and Safran Aircraft Engines, registered orders 
for $50.2 billion, setting new records in terms of total engines as well 
as total value of sale during the 2019 Paris Air Show.

Orders and commitments for over 1,150 LEAP engines were 
announced by the company. The LEAP engine is characteristic 
of 3D-printed fuel-nozzle tips and parts from space-age materials 
called ceramic matrix composites (CMCs), which help it save fuel, 
lower emissions and achieve other performance benefits. These 
engines are designed for next generation passenger jets devel-
oped by Airbus, Boeing, and COMAC.

On the first day of the air show, CFM announced signing the 
largest single jet engine order in history with the low-cost Indian 
airline, IndiGo. CFM will supply IndiGo with its LEAP-1A engines 
to power 280 Airbus A320neo and A321neo aircraft.

Malaysian low-cost airline, AirAsia also finalised an agree-

(From Top to Above) Airbus’ fully self-piloted Vahana demonstrator;  
Boeing’s Passenger Air Vehicle (PAV) on display and  

Israeli startup Eviation Aircraft’s all-electric airplane Alice prototype  
on display at PAS 2019.PH
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ment with CFM for the purchase of 200 LEAP-1A engines to 
power the airline’s 100 Airbus A321neo.

The global, full-service aircraft lessor, CDB Aviation, also 
announced an order for CFM’s LEAP-1A engines to power 45 Air-
bus A320neo aircraft.

the Sonic SenSation. With the constant and rapid 
advancement in aviation, the supersonic regime is among the 
most awaited and the Paris Air Show was clearly a demonstration 
of what the flying would look like in the future.

Even though still in the conceptual stage, Lockheed Martin 
Aeronautics’ unveiling the design of a new supersonic airplane 
during the air show was a perfect knock at the door that opens 
into this era of supersonic air commute. A sleek twin-engine jet 
plane that will fly at Mach 1.8, carrying 40 passengers, the Lock-
heed Martin’s supersonic aircraft is capable of trans-Pacific routes. 

The highlight of the airliner is how it manages to do away with the 
issues of sonic boom and airport noise. The X-59 is expected to 
undertake its first flight in 2021.

Supersonic transport start-up Boom Supersonic announced 
partnering with aviation design specialists JPA Design for the 
cabin interiors for its Overture Mach 2.2 airliner which presently 

is under development. It is nearing completion of the compos-
ites-intensive XB-1, a subscale prototype of the Overture that is 
expected to be rolled out by the end of 2019 and test flew some-
time in 2020.

Northrop Grumman and Raytheon announced their partnership 
at PAS for the creation of a new hypersonic weapon. The unnamed 
weapon is expected to travel at speeds higher than Mach 5.

e-cRaFt. The Paris Air Show which was all about innovation 
and future, witnessed a considerable amount of stress on hybrid 
and electric aircraft many of which were on display:

Eviation’s Alice: Gathering the maximum attention among 
the electric aircraft was the prototype of Israeli startup Eviation 
Aircraft’s all-electric airplane christened as Alice. The debuting 
vehicle that can fly nine passengers up to 650 miles on a single 
charge, announced a deal at the air show with US regional airline 
Cape Air to launch commercial flights. With testing and certifica-
tion already underway, the plane that cruises at 10,000 feet should 
be ready by 2021.

Airbus’ Vahana: An all-electric vehicle demonstrator from 
A3 (Airbus’ Silicon Valley innovation centre) is Airbus’ innova-
tive project, Vahana, the prototype of which was on display at the 
Paris Air Show clearly attracting attention. A single-seat, tilt-wing 
vehicle demonstrator that focuses on advancing self-piloted, 
electric vertical take-off and landing (eVTOL) flight, Vahana has 
flown over 80 full-scale test flights.

EcoPulse: A hybrid aircraft to be tested by 2022 was also 
announced by Airbus in collaboration with aviation industry 
conglomerate Daher which will look after components and 
systems installation and rocket engine maker Safran that will 
provide a propulsion system for the aircraft called EcoPulse. Air-
bus will be responsible for batteries and aerodynamic design. 
A small model of the distributed hybrid propulsion system was 
also on display.

Boeing’s Flying Taxi: Another futuristic aircraft prototype 
on display was Boeing’s Passenger Air Vehicle (PAV), an eVTOL 
air taxi. PAV is asserted to be able to autonomously transport 
passengers, plan routes, respond to contingencies and detect and 
avoid unexpected obstacles. Aurora Flight Sciences is developing 
both two and four-passenger variants with cargo options, ensur-
ing PAV’s potential to change how people, goods, and ideas move 
throughout the world.

Project 804: A hybrid-electric project dubbed as Project 804 
was also unveiled by United Technologies (UTX) as it announced 
plans to merge with defence contractor Raytheon. Built on a 
mid-sized regional turboprop, the plane uses existing airframe, 
systems and propellers; but innovates with batteries and a two-
megawatt hybrid electric propulsion system. The planes are 
aimed for a 2022 launch.

Cessna 337: Aviation start-up Ampaire announced a major 
deal with Personal Airline Exchange for the order of converting 50 
electric planes. Ampaire has been working on the conversion of 
existing aircraft such as the Cessna 337.

E-Fan X: Another major deal was cracked with the UK engi-
neering company Rolls-Royce acquiring the electric flight division 
of Germany’s Siemens eAircraft. The purchase of the electric and 
hybrid-electric aerospace propulsion business was announced 
by Rolls-Royce at the air show. Further, in a collaboration with 
French Airbus, the two companies will develop another hybrid 
electric propulsion system entitled E-Fan X that will apparently 
be big enough to power a large jet plane. SP

X-59 is designed to cruise at 55,000 feet at a speed of about 940 mph and 
create a sound about as loud as a car door closing, 75 Perceived Level decibel 

(PLdB), instead of a sonic boom.

with the conStant and Rapid 
advancement in aviation, the 
SupeRSonic ReGime iS amonG 
the moSt awaited and the 
paRiS aiR Show waS cleaRly a 
demonStRation oF what the 
FlyinG would look like in the 
FutuRe.
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Following the escalating military tension 
between India and Pakistan in the wake of the airstrike 
across the international border carried out by a fleet of 
Mirage 2000 combat aircraft of the Indian Air Force (IAF) 

on February 26 this year, Pakistan had fully closed its airspace for 
all flights operated by international civil aviation transiting across 
its airspace particularly the Eastern border with India. The air-
strike had been carried out by the IAF in response to the terrorist 
strike in Pulwama in Jammu and Kashmir ( J&K) in which a large 
number of Indian security personnel were martyred and injured. 
The aim of the airstrike undertaken by the IAF was to destroy the 
terrorist training camp along with the infrastructure belonging 
to Jaish-e-Mohammed ( JeM), located in Balakot in Khyber Pak-
htunkhwa province of Pakistan. As a retaliatory measure, India 
too had closed its airspace to civil 
aircraft taking off from Pakistan.

To say that the impact of this 
move was financially disastrous for 
the Indian airline industry would 
be somewhat of an understate-
ment. As per the newly appointed 
Minister of Civil Aviation, Hardeep 
Singh Puri, Indian carriers had suf-
fered a loss of at least `549 crore 
due to the closure of its airspace by 
Pakistan since February 27, 2019. 
As per the data provided by the 
Indian Minister of Civil Aviation 
to the Rajya Sabha, losses suffered 
by the Indian carriers were Spice-
Jet `30.73 crore till June 20, IndiGo 
`25.1 crore till May 31, GoAir `2.1 
crore till June 20 and Air India `491 
crore as of July 2. Air India was the worst hit as it had the largest 
number of flights operating through Pakistani airspace that were 
affected by the decision of the Government of Pakistan.

However, it was not only the Indian airline industry, but even the 
Pakistani airline industry suffered financially from the adverse con-
sequences of shutting down civil flights in its airspace. As Pakistan 
is located in the middle of an aviation corridor, the airspace restric-
tions on use of airspace over its territory adversely affected a large 
number of scheduled commercial passenger and cargo flights every 
day. As civil aircraft operating in this region that connect South East 
Asia with the Central Asian Republics, the Middle East region or 
even Europe, were not permitted to fly through the airspace over 
Pakistan, they were compelled to reroute to avoid transiting through 

restricted airspace. This added to both flight time and number of 
refuelling halts, significantly enhancing fuel consumption and con-
sequently the overall cost of operations of the airlines involved.

Given the fragile state in which the economy of Pakistan has 
been and is currently in, the loss of revenue for her which was sig-
nificantly high, ought to have been a matter of serious concern for 
the decision makers in the country. As per the Minister of the civil 
aviation in Pakistan, the airline industry in his country suffered 
huge losses on account of the restrictions imposed by their Gov-
ernment since February 27, 2019, on the use of its airspace by the 
civil aviation industry. Not only did it affect hundreds of their own 
commercial and cargo flights, the Pakistan Government lost con-
siderable revenue that was accruing from landings and takeoffs 
by more than 400 commercial and cargo flights from civil airfields 

in Pakistan every day. This trans-
lated into a loss of around $100 
million or equivalent of Indian 
`6.85 billion on a daily basis. Paki-
stan earns good money from route 
navigation and airport charges lev-
ied on flights using its airspace or 
landing for maintenance or refuel-
ing. These charges vary according 
to the size and class of aircraft. 
Pakistan International Airlines is 
reported to have suffered loss of 
more than $4,50,000 a day due to 
closure of Indian airspace for its 
flights to Malaysia, Singapore and 
Thailand. This step by Pakistan 
not only had a deleterious effect on 
the national economy and the air-
line industry of India and Pakistan, 

but that of several other countries as well including some private 
companies operating commercial aviation aircraft in this region. 

Even after de-escalation of the situation on the border, Paki-
stan was adamant that the IAF pull back its combat squadrons 
from forward bases Quite understandably, this was not accept-
able to India. However, despite India’s firm stand of not acqui-
escing to the demand of relocation combat aircraft deployed at 
forward bases, after 140 days, on account of immense financial 
pressures, Pakistan finally opened its airspace to all civil air traf-
fic on July 16, 2019. This has undoubtedly come as a tremendous 
relief to the global airline industry. SP

— B.K. Pandey

Given the fragile state of the economy, the loss of revenue for Pakistan which was 
significantly high, ought to have been a matter of serious concern for the Government

Pakistani airsPace 
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“

“In a country like India with limited support from the industry and market, 

initiating 50 years ago (in 1964) publishing magazines relating to Army, 

Navy and Aviation sectors without any interruption is a commendable job 

on the part of SP Guide Publications. By this, SP Guide Publications has 

established the fact that continuing quality work in any field would result in 

success.”

Narendra Modi, Hon’ble Prime Minister of India (*message received in 2014)
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