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The Singapore Air Force Lockheed Martin F-16C
fighter pulls Gs with afterburner lit during the
pre-show demonstration of its acrobatic routine.

SPIRITS SOAR AT
SINGAPORE 2022
by Matt Thurber
Although the public can’t attend this edition
of the Singapore Airshow because of the Covid
pandemic, anyone can watch the live-streamed
daily flying displays and flypasts from home. In
addition to eight flying displays, four air forces
along with Boeing and Airbus are flying aircraft
during the show. The daily flying display schedule begins today at 12:30 p.m., then starts at
11:30 a.m. on February 16, 17, and 18.
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Highlights of the displays include Airbus’s
A350-1000 and Boeing’s 777X, both making
their Asian debuts. A U.S. Air Force B-52 Stratofortress will participate in the flypasts, and
the U.S. Marine Corps’ Lockheed Martin F-35B
Lightning II short takeoff, vertical landing
stealth fighter will also make an appearance.
The Singapore Air Force will fly two solo aerobatic performances with its F-16C fighters and
fly a pairing of AH-64D Apache attack helicopters.
continues on page 4
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by Gregory Polek
Embraer’s substantial presence at the Singapore Airshow reflects a belief in how the
structural changes the Covid pandemic has
brought to the Asia-Pacific market will benefit its product line, today and in the future.
Speaking with AIN at the Changi Exhibition
Center just ahead of the show’s opening,
Embraer Commercial Aviation CEO Arjan
Meijer and vice president of Asia-Pacific Raul
Villaron expressed a belief in the company’s
ability to position itself for the long-term
changes the industry will see resulting from
the turmoil the world has endured over the
past two years.
“There are a lot of angles post-crisis that will
change the behavior of people…whether it’s
regionalization or the sustainability impact
or [virtual] meetings,” said Meijer. “If you
look at the banking crisis in 2008 [and] the
way we used data before and after that, the
change was already happening…it just accelerated. And that’s what we see now as well. We
won’t come out of the crisis as we went into
it, that’s for sure.”
While Embraer believes its approach to
addressing the changes to which Meijer
referred will prove its validity worldwide, it
will particularly do so in Asia, where Covid
restrictions have suppressed demand to the
point where the single fleet-type model has
become less and less effective, according
to Villaron.
“The Asian picture is interesting to compare
with other markets,” he explained. “In the U.S.
and Europe, we were very successful with the
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Embraer
sees return
to strength
after exit
from Covid
pandemic
Embraer Commercial Aviation CEO Arjan Meijer (left) and Asia Pacific vice president Raul Villaron see
long-term structural changes to the industry favoring the company’s narrowbody lineup.
[E-Jet] E1 family. Here it was tougher simply
due to the fact that Asia is more of a low-cost
carrier market while the U.S. and Europe are
more hub-and-spoke. The E1 family’s main
proposition was rightsizing so you have a
lower trip cost with a higher seat cost, but the
higher seat cost in this region doesn’t work.”
Now, with the pressure on demand brought
by the pandemic, airlines have seen the need
to mitigate the risk of flying a single fleet
type of narrowbodies. Embraer’s E195-E2,
for example, offers the ability to fly low-fare
routes at a viable cost.
Meijer sees the phenomenon applying to
smaller regional aircraft as well, suggesting
significant potential for the 850-nm-range turboprop under study at Embraer for the past
few years. The Embraer commercial aircraft
chief told AIN that the company expects to
decide whether or not to launch the project by
the end of this year or early next year. Before it
does that, it will need to decide on an engine,
proposals for which all three major engine
makers remain under consideration.
Meanwhile, Embraer continues to evaluate
items such as engine placement. It now considers a rear-mounted configuration as preferable because of interior noise mitigation and
aesthetic value. The company has set a certification target of 2027 for one of the two seating
capacities in its plans—a 70- and a 90-seater.
It has decided on a metal fuselage based on
that used by the original E-Jets.
Embraer projects a 20-year demand for
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2,200 turboprops and a requirement for 900
from Asia alone. “There are a lot of Asian carriers that would like the sustainability and
fuel burn benefits of a turboprop,” explained
Meijer. “Like for like a turboprop is roughly
25 percent more efficient than a jet on short
distance. There are a lot of short-range operations in Asia with turboprops and there’s a
clear appetite for a bigger version here.”

NEWS NOTE
Liebherr-Aerospace has won the contract

two companies that has seen Liebherr

F-35 taking center stage
in the Asia-Pacific arena
by David Donald
With three powerful air arms well
advanced in their plans to field
the Lockheed Martin F-35 in the
Asia-Pacific (APAC) region, and
with the U.S. itself prioritizing
the theater for its deployment,
the low-observable fighter is
rapidly becoming the dominant
asset among West-aligned forces.
Singapore is set to join the F-35
club, and possibly Thailand too,
further underlining the aircraft’s
importance as a counter to major
threats from China, Russia, and
North Korea.

to the new type. No. 3 Squadron
declared initial operational capability (IOC) in December 2020.
By late 2021 the RAAF had
received 44 of its 72 F-35As, and
in December the final front-line
unit—No. 75 Squadron at Tindal,
Northern Territory—received its
first aircraft. The RAAF aims to
have all its aircraft operational by
the end of 2023, and Australia is
considering an additional purchase
of F-35As.

Republic of Korea
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South Korea ordered 40 F-35As in
2014, with deliveries beginning in
2018. It has approved a follow-on
Australia
batch of 20 more and possibly
Australia joined the F-35 program a similar number of F-35B short
as a Level 3 industrial partner in takeoff/vertical landing (STOVL)
2002, placing its first order for aircraft that could operate from
14 in 2009, although it deferred assault carriers.
12. The first of them flew in 2014,
The 17th Fighter Wing of the
and a subsequent order raised the Republic of Korea Air Force
total to 72. It acquired the F-35A (ROKAF) at Cheongju declared
to replace the F/A-18A/B Hornet IOC with 13 aircraft in December
in Royal Australian Air Force 2019. The wing has established
(RAAF) service, a process that got three squadrons (151, 152, and
underway at Williamtown in New 156) to operate the F-35A and has
South Wales in December 2018, taken delivery of all 40 aircraft
where the training unit—2 Oper- from the initial order.
ational Conversion Unit—and
Japan
two front-line squadrons (Nos.
3 and 77) began their transition Prohibited from joining the

The U.S. Marine Corps is demonstrating the F-35B STOVL variant in Singapore, which has ordered an evaluation batch of four.

industrial program by domestic
law, Japan elected for an off-theshelf approach to acquiring the
F-35, which it initially selected in
December 2011 to replace the last
F-4EJ Kai Phantoms of the Japan
Air Self-Defense Force (JASDF).
Of an initial total of 42 F-35As
planned to accomplish that process, all but the first four underwent assembly at Mitsubishi’s
Komaki final assembly and checkout (FACO) plant, although no
parts were made in Japan.
In December 2018 the JASDF
received its first aircraft at Misawa in northern Honshu, where it
formed two squadrons. Both 301
and 302 Hikotai formerly operated Phantoms from Hyakuri. By
the end of 2021 the JASDF had 23
aircraft operational, having lost
one in an air combat training accident in April 2019.
Faced with Chinese expansion
in the region, the Japanese government approved a plan in December 2018 to acquire 105 more
aircraft. Of those, 63 will be F-35As
and 42 are to be F-35B STOVL aircraft. Japan intends the latter to
operate from dispersed bases on
the country’s western islands and,
more important, from the navy’s
two Izumo-class helicopter-carriers. Work on refitting the first of
the vessels to equip it for F-35B
operations began in June 2020.
Assuming that Japan’s F-35 plan
comes to fruition, it will make the
country the largest export customer for the type.

Singapore
Japan’s plans to buy the STOVL
version and the strong interest
from South Korea underline the
value of the F-35B in the APAC
region, particularly for air arms

looking to operate aircraft from
small carriers/assault ships and/
or from austere island and temporary highway bases. Singapore
fits into that category and has
begun the procurement process
for a possible batch of 12 F-35Bs.
The republic joined the System, Design, and Development
phase as a Security Co-operation Participant as long ago
as 2003, but its interest in the
F-35 was seen as a long-term
investment. With the Lockheed
Martin F-16s of the Republic
of Singapore Air Force (RSAF)
undergoing a major upgrade,
the need to replace them would
not occur until the late 2020s at
the earliest.
In January 2019 the Singapore
Ministry of Defense (Mindef )
declared the F-35 the most suitable F-16 replacement, but at the
time it did not divulge the specific variant. Rather than proceed
to full acquisition, it decided to
adopt a more cautious approach
and order four aircraft for continued evaluation with an option to
purchase a further eight at a later
date. The U.S. State Department
approval of Singapore’s request
in January 2020 revealed that
the aircraft would be the F-35B
STOVL version.
Due for delivery in 2026, Singapore’s F-35Bs will initially remain
in the U.S. for training at Ebbing
Air National Guard Base at Fort
Smith, Arkansas. The RSAF’s F-16
training detachment—currently
at Luke AFB, Arizona— will also
relocate to Fort Smith from 2023.
Plans call for replacement of the
RSAF F-16s to begin in 2030.

Regional sales
Although U.S. political and security concerns curtailed the potential for further sales of F-35s into
the region, another potential customer emerged in late December,
Thailand. The government has
earmarked funds for new aircraft
to modernize the Royal Thai Air
continues on page 8

a i n o n l i n e . c o m • February 15, 20 2 2 • Singapore Airshow News

3

ST Engineering wins first lease deal for A320P2F freighters

Spirits soar in
Singapore
continued from page 1

This year’s other aerobatics displays
include a single-jet performance of the
Indian Air Force’s indigenous design, the
HAL Tejas light combat aircraft, also making
its Singapore Airshow debut, and the Jupiters,
Indonesia’s aerobatic team, flying six Korea
Aerospace Industries KT-1B Woong Bee single-engine turboprop trainers.
“In all aspects, the level of optimism is high
and growth potential is good,” said Leck Chet
Lam, managing director of Singapore Airshow
organizer Experia. “The Singapore Airshow is
a catalyst for the global aerospace industry
to connect, converge, and converse. It’s even
more important now to get the industry players together, to find solutions to this pandemic
and sustained growth beyond the pandemic.”
The air show’s organizers aren’t here just to
talk about the business climate and how the
pandemic is affecting the aerospace industry, but also to help companies prosper by
addressing “talent sustenance,” he explained.
That means not only attracting new entrants
into aerospace but also helping employees
learn and grow in their careers.
This year, organizers expect more than
13,000 attendees from 37 countries and
regions. The show will feature two forums to
promote “business matchmaking,” said Leck,
including the Aviation CEO Forum on February 15 and the Sustainable Aviation Forum

under an EASA supplemental type certificate.
“We are excited to welcome Vaayu as our
first A320P2F lessee customer, and for Astral
Aviation to be the first airline in the world to
operate such a platform,” said Yip Heng Meng,
ST Engineering’s executive v-p and head of
aviation asset management.
ST Engineering has partnered with Airbus
for the narrowbody P2F program through the
joint venture Elbe Flugzeugwerke. The JV also
offers P2F conversions of the longer A321.
The first aircraft in its size class to provide
easy-to-operate containerized loading for both
upper and lower deck space, the A320P2F

also offers best-in-class fuel-burn figures. The
A320P2F can accommodate 10 ULD containers
on the main deck with a single pallet position,
with a further seven ULDs on the lower deck.
The airplane can fly payloads of more than 21
tonnes over 1,800 nm, while a 17-tonne payload can fly to a distance of 2,560 nm.
Key features of the P2F conversion include a
main-deck port-side hydraulically-actuated cargo
door measuring 142 by 85 inches that can lock
electronically. The Class E cargo compartment
fully meets industry requirements, with features
such as a 9-g rigid cargo barrier, lightweight
cargo lining, and reinforced floor panels.
D.D.

on February 16 and 17. The CEO forum will despite the pandemic, a number of aerospace
address “how the industry is going forward,” companies make their home in Singapore.
he said, while the sustainability forum centers “They put their trust in us,” he said.
on “something we cannot avoid.”
Much of Singapore’s success in retaining
To underscore the airshow’s dedication to its aerospace activity during the pandemic
sustainability principles, Experia is publishing resulted from early collaboration between
the show directory in digital form and host- the government, trade associations, and
ing an online media center. At the show site, companies. They all realized the importance
15,000 solar panels will help cut carbon diox- of retaining the skilled workforce that the
ide emissions.
industry had spent so many years developing,
Lim Tse Yong, vice presient of capital goods leading to 23 months of wage support.
and conglomerates for the Singapore Eco“Singapore never lets a good crisis go to
nomic Development Board, said he expects a waste,” he said. “We are turning a corner.”
full recovery of the aerospace industry in 2025 Since April 2021, Singapore’s aerospace manor 2026, after governments lift more pandem- ufacturing output has achieved nearly 60 peric-related restrictions. But, he pointed out, cent year-over-year growth.
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ST Engineering’s commercial aviation business
has secured a lease deal with the Vaayu Group
for five Airbus A320 passenger-to-freighter (P2F)
conversions, the company said on February 14.
Two of the aircraft have already found a home
with an operator, Astral Aviation based in Nairobi, Kenya, which will become the first carrier
to operate the narrowbody freighter conversion.
ST Engineering performs the conversions
at Seletar, from where the initial aircraft
undertook its maiden flight on December 8.
The first of the aircraft is due to begin operations in the second quarter of this year. The
cargo modification is initially being approved

Heng Swee Keat (left), Singapore Deputy Prime Minister and Coordinating Minister for Economic
Policies, and Experia chairman Ravinder Singh welcomed delegates to Singapore Airshow 2022.
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Indonesia signs for
up to 42 Rafales
by David Donald
Indonesia will buy 42 Dassault Rafale multirole fighters as part of a series of deals that
include submarine development and armament production, France’s defense minister,
Florence Parly, announced in Jakarta. Parly
and her Indonesian counterpart, Prabowo
Subianto, witnessed a February 9 signing ceremony between Eric Trappier, Dassault chairman and CEO, and Air Vice Marshal Yusuf
Jauhari from the Indonesian defense ministry.
Minister Prabowo confirmed that the
Southeast Asian country has placed an initial
order for six aircraft, and has committed to
buy 36 more. The country first signed a letter
of intent to acquire Rafales in June 2021, after
which detailed negotiations began. Earlier this
year Indonesia stated that a contract was ready
to sign, following the establishment of a range
of industrial offsets. The contract includes a
full range of training and logistical support,
including two full-mission simulators.
“It is a great honor for Dassault Aviation
to see the Rafale join the highly prestigious
Tentara Nasional Indonesia Angkatan Udara
[TNI-AU, Indonesian air force], and I would
like to thank the Indonesian authorities for
the trust they have placed in us,” said Trappier.
“This contract marks the start of a long-term
partnership that will see Dassault Aviation
rapidly step up its presence in the country.”

Following recent orders from Croatia,
Greece and the UAE, Indonesia becomes the
eighth nation to sign for the 4.5-generation
fighter. The contract should also bring to
an end the long-running effort to equip the
TNI-AU with a modern fighter. The Indonesians had reached a deal with Russia over
the acquisition of Sukhoi Su-35s but did not
finalize it due to contractual issues. The
U.S. also threatened the deal with CAATSA
(Countering America’s Adversaries by Sanctions Act) actions.
For France, the Indonesian deals are
important as the nation seeks to strengthen
and expand its geopolitical influence in the
Asia-Pacific region following the establishment of the Australia-UK-U.S (AUKUS) strategic alliance. An early casualty of AUKUS was
the cancellation by Australia of a submarine
deal with France.
On the day following the Rafale announcement, the U.S. State Department approved a
request from Indonesia to acquire 36 Boeing
F-15ID Eagles for an estimated program cost
of $13.9 billion. That version carried similar equipment to the F-15EX and F-15SA/QA
Advanced Eagle versions. Specifically, the
request included the APG-82(V)1 AESA radar,
ALQ-250 EPAWSS self-protection suite, ASG34 Infrared Search and Track, AAQ-13 LANTIRN navigation pod, and AAQ-33 Sniper
targeting pod. Indonesia requested MS-110

Indonesia follows France, India, Egypt, Qatar, Croatia, Greece, and the UAE in ordering the Rafale.
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pods for multi-spectral reconnaissance capability. The request does not specify between
the Pratt & Whitney F100 or General Electric
F110 engine.
The Advanced Eagle—along with the
Rafale—has appeared on Indonesia’s wishlist for some months, with both types being
considered to drive a modernization and
expansion of the TNI-AU’s fighter capability, although it remains unclear whether
the F-15ID purchase will proceed alongside
Rafale procurement. Elsewhere in Asia, both
Singapore and South Korea operate modern versions of the F-15 Eagle. Earlier this
month Japan confirmed that it will upgrade
68 of its F-15Js to the Japan Super Interceptor version.

Honeywell’s t-shaft
to power Defiant X
FLRAA contender
Honeywell’s HTS7500 turboshaft has
been selected as the powerplant for
the Lockheed Martin Sikorsky-Boeing Defiant X helicopter, which is a
contender for the U.S. Army’s Future
Long-Range Assault Aircraft (FLRAA)
competition. Plans call for FLRAA to
replace the service’s UH-60 Black
Hawks from 2030.
Honeywell’s most advanced military
engine to date, the HTS7500 builds on
the proven T55 engine that powers the
CH-47 Chinook. The new engine is structurally similar to the T55, which eases
the training of maintainers and allows
them to use the same tools. However,
technological advances have provided
a 42 percent increase in power output
compared with the T55-714A, while it
weighs less than any turboshaft in its
7,500-shp class. A modernized control
system provides a secure flow of engine
data, enhancing engine health monitoring while improving operational capabilities and reducing life-cycle costs.
Lockheed Martin Sikorsky-Boeing
has flown its SB-1 Defiant demonstrator since March 2019 powered by a pair
of T55s.
D.D.

PROTECTING
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U.S. Air Force clearance
makes way for BriteCloud
by David Donald

off-the-shelf procurement by U.S.
forces. However, the EAD is also
receiving considerable interest
from international air arms, particularly those that operate the F-16,
and there are a number of opportunities in the Asia-Pacific region.
Building on its extensive experience in radio frequency countermeasures, Leonardo has devised
the BriteCloud as a countermeasure that is fired from standard
chaff/flare dispensers. The initial version has a cylinder with
a diameter of 55 millimeters to
match European dispensers and
first became operational on the
Tornado fighter-bombers—and
subsequently Typhoons—of the

Royal Air Force. The BriteCloud
55-T, with more powerful jamming capability, has been developed to protect large aircraft with
higher radar signatures.
BriteCloud 218 is smaller
dimensionally, packaged into
a rectangular-section cartridge
measuring 2-by-1-by-8 inches,
sized to fit U.S. dispensers such
as the ALE-47 Airborne Countermeasures Dispenser System fitted
to the F-16 and many other types.
BriteCloud 218 first underwent
testing on a Danish F-16 and
in 2021 was successfully trialed
aboard a German remotely-piloted aerial target system. If
acquired by the U.S. Air Force,

units has leaned heavily towards
the Pacific theater, with three
continued from page 3
units (VMFA-122, 211, and 235)
Force’s fighters, which include shore-based at MCAS Yuma
aging Northrop F-5s and F-16s. in Arizona. At the Corps’ forRTAF commander Air Chief Mar- ward-deployed base at Iwakuni in
shal Napadej Dhupatemiya told Japan, the F-35B has completely
the Bangkok Post that the air displaced the AV-8B Harrier
force plans to acquire F-35s. “We II, serving with two squadrons
don’t require a full fleet of F-35 (VMFA-121 and 242).
jets,” he said. “We may use just
Similarly, the U.S. Navy and
eight to 12 and use drones to fly
alongside the manned aircraft.”

Marine Corps have prioritized the
Pacific Fleet for deployment of
the F-35C carrier-capable version.
The Navy has established the first
main shore base for the F-35C at
NAS Lemoore in California, home
base to the service’s first front-line
F-35C squadron (VFA-147). Also
in California, the Marine base
at Miramar is home to the first
USMC squadron to be equipped

Leonardo’s BriteCloud 218
expendable active decoy (EAD)
has won clearance from the U.S.
Air Force’s Seek Eagle Office
(AFSEO)—the service’s Eglinbased center of excellence for
store/platform compatibility—
for operational testing on the
Lockheed Martin F-16. The U.S.
Air National Guard will conduct
a series of validation flight tests
this year, bringing an end to the
Department of Defense’s Foreign
Comparative Testing (FCT) program for the product.
The end-result of the FCT is
the clearance of BriteCloud 218 for

F-35

Global powers
As well as those operated by
regional air arms, F-35s from the
U.S. forces now operate in the theater. The U.S. Air Force deployed its
first F-35As outside of the “lower
48” states to the 354th Fighter Wing
at Eielson AFB in Alaska. The base
is seen as a strategically important
location from which airpower can
be rapidly deployed to Japan, South
Korea, and beyond.
For the Marine Corps, the distribution of F-35Bs to front-line

An F-35C of VMFA-314 launches from Abraham Lincoln during the variant’s
first operational deployment in Marine Corps hands.
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the BriteCloud 218 could augment and possibly supersede the
ALE-50 towed radar decoy.
Fired in the same manner as an
infrared decoy flare, BriteCloud
houses a powerful miniature jammer that emits “electronic ghost”
signals to lure incoming radarguided missiles away from the
launch aircraft, causing them to
detonate at a safe distance from
the intended target. It incorporates Digital Radio Frequency
Memory (DRFM) technology that
tailors the jamming signals to
specific threat radars and works
against all current threat types.
Fired from existing countermeasure systems, the BriteCloud
requires no alteration to the airframe, or expensive integration,
and so represents a cost-effective way of providing high-end
protection for a range of platforms, including special-mission
platforms, unmanned air vehicles,
transports, and helicopters.

with the type (VMFA-314).
Both the “Argonauts” of VFA147 and the “Black Knights” of
VMFA-314 are now at sea in the
Pacific region, forming part of
the air wings aboard USS Carl
Vinson and USS Abraham Lincoln, respectively. The F-35C
received unwanted attention in
late January when a VFA-147 suffered a landing accident and ran
overboard during operations in
the South China Sea, sparking a
major salvage operation.
Another F-35 operator with an
expanding presence in the APAC
region—the United Kingdom—
recently adopted a new focus
on operations in the Far East.
In 2021 the carrier HMS Queen
Elizabeth undertook its inaugural operational deployment and
spent some time in the region.
In October the vessel visited Singapore, and the F-35Bs from its
joint USMC/RAF staffed air wing
undertook exercises with RSAF
fighters.
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Attendees of the 2020 Singapore Airshow witness one of the event’s awe-inspiring flight displays.

Singapore Airshow sends
‘open for business’ signal
by Peter Shaw-Smith
Although November’s Dubai Airshow marked
the first major aviation event to take place in
almost two years due to the coronavirus hiatus, the February 15 to 18 Singapore Airshow
will arguably prove just as consequential as
it sends an all-important signal that the AsiaPacific region is open for business.
With little alternative option, the organizers’ decision to press ahead with the show in
its regular slot in the calendar has led to some
trade visitors and exhibitors reversing earlier
decisions to attend, as blanket measures to
halt the spread of the virus on the island have
complicated participation.
A Singapore Ministry of Health update on
January 21 said the number of confirmed Omicron cases had started to rise more sharply
over the previous week. Inoculated travelers
could enter Changi Airport through vaccinated travel lanes without quarantine, but
required mandatory regular testing.
“With our high vaccination rates, steady
uptake of booster doses, and Safe Management Measures (SMMs) including Vaccination Differentiated SMMs, the number of
severe cases remains low,” it said. “However,
as Omicron is more transmissible than Delta,
we should prepare for further surges in infections in the weeks ahead.”

The Straits Times said it expected exhibitor attendance at the show to fall to around
a third of the 2020 figure of 930, adding that
business-jet OEMs Gulfstream and Bombardier were among the big names to cancel plans
to attend before the end of January.
As of January 31, the official exhibitor list
included 314 companies from 26 countries,
with the U.S. providing 102, Singapore 38, Australia 35, France 33, and Germany 20. Boeing,
Airbus, and Embraer all planned to attend, as
did Honeywell International, Collins Aerospace, Lockheed Martin, Liebherr-Aerospace
SAS, and Lufthansa Technik.
An official roster of aircraft on static display
included only 11 aircraft, including three Airbus
cargo airplanes and the A350-1000, five business jets, and one helicopter. Organizers have
scheduled an aviation CEO forum to take place
on February 15 and an invitation-only sustainable aviation forum on February 16 and 17.
“Today’s safe management measures [will]
have an impact on the overall participation
capacity at the upcoming airshow,” Experia
Events managing director Leck Chet Lam told
AIN. “We have planned an event that focuses
on the quality of exhibitors and visitors to
ensure a meaningful event for our participants. All of us involved in the Singapore Airshow, exhibitors, visitors, government, need
to work even closer together to find the best
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way forward, and ensure that we never lose
sight of the long-term potential of the aviation
industry, whatever the immediate situation
might be.”
The region’s Covid-19 strategies have hit
Singapore Airlines (SIA) and Changi Airport
hard. Official statistics issued by the Changi
Airport Group show that after hosting 68.3
million passengers in 2019, throughput fell 83
percent to 11.8 million in 2020 and a further
74 percent to 3.1 million last year.
“No Asia-Pacific routes now feature in aviation’s top-20 international city pairs,” David
Bentley, chief airports analyst at the Sydneybased Centre for Aviation (CAPA), told AIN.
“International capacity recovery has been far
stronger for Europe and North America.”
Changi Airport has experienced a palpable
lull in recent months. “The Terminal 5 project
has been paused for a study on the impact of
the Covid-19 pandemic on the aviation sector
and we do not have anything significant on
future developments to share at the moment,”
an airport spokesperson told AIN.
However, CAPA’s Bentley said some airports such as Seoul Incheon continue with
their multi-year phased expansion plans
while others like Hong Kong had made no
announcements about scaling back their
plans. “The Hong Kong government’s plans
include an additional runway and [represent]
one of the most expensive projects in the
world,” he said.
The International Air Transport Association’s ‘Economic Performance of the Airline
Industry’ report said in October that AsiaPacific airlines, in general, have suffered from
strict government behavior, with slower and
diverse approaches to vaccination rollouts
compared with Europe and North America,
especially in emerging countries.
“On the other hand, China’s domestic market is strong and airlines in the country have
started to achieve cash breakeven,” it said. “In
addition, the region’s role as a manufacturing
hub benefits local airlines’ cargo revenues.
Overall, net losses in 2022 are forecast to
decline to $2.4 billion from $11.2 billion.”
Subhas Menon, director-general of the
Association of Asia Pacific Airlines (AAPA),
told AIN the industry continued to actively
engage governments to adopt a Covid-normal
approach and to gradually reopen borders with
streamlined protocols, policies, and practices,
as “current arrangements are complex and confusing, which itself is a demand-dampener,” he
continues on page 28

Single [R]evolution

Leonardo offers the largest range of rotorcraft capabilities to operators
worldwide.
The AW09 is a next-generation, high performance, single-engine helicopter
offering the built-in versatility to tackle multiple missions.
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Singapore could see new eVTOL aircraft like Volocopter’s VoloCity model
providing taxi services from vertiports starting around 2024.

Asia-Pacific claims
key role in air mobility
by Charles Alcock
Developers of new electric aircraft say they are poised to deliver
a revolution in public transportation using eVTOL vehicles to
operate air taxi services in and
around cities, as well as for cargo
deliveries and emergency medical missions. Over the past two
years, while the Covid pandemic
has squeezed the mainstream
aviation industry, the so-called
advanced air mobility (AAM)
sector has attracted large-scale
investment to support its lofty
ambitions to begin commercial
operations from 2024.
The Asia-Pacific region appears
well placed to become the epicenter of the new air transport
business model, with Singapore
widely viewed as a likely early
adopter. Cities in countries such
as China, South Korea, Japan,
and Australia have all engaged
in work with eVTOL aircraft
manufacturers and companies
looking to provide AAM services
and infrastructure.
Since around 2016, a seemingly
endless succession of start-ups has
scrambled to bring to market an
assortment of new electric vertical

takeoff and landing (eVTOL) and
short takeoff and landing (eSTOL)
aircraft. Over and above their
innovative distributed electric
propulsion technology, some
AAM pioneers aspire to achieve
autonomous flight with no pilot
on board for both passenger and
cargo transformation, although
the regulatory path to such opera-

September 2021, Airbus unveiled
plans for a fixed-wing eVTOL aircraft called the CityAirbus NextGen, for which it aims to complete
type certification in 2025.
On January 24, Boeing
announced a $495 million investment in its Wisk Aero eVTOL
aircraft joint venture with Kitty
Hawk, which was founded by

Airbus is targeting 2025 for certification of its four-passenger
CityAirbus NextGen electric vertical takeoff and landing aircraft.
tions seems lengthy and complex
to navigate. Typically, the eVTOL
models in the works promise a
range of between just 20 miles
and up to around 150 miles, while
the fixed-wing eSTOL aircraft
would serve so-called sub-regional
routes of up to around 400 miles.
Several major aerospace groups
have inserted themselves into
the crowded AAM market. In

Google co-founder Larry Page
and vice president Sebastian
Thrun. The California-based
start-up is working on what it
describes as a sixth-generation,
fully autonomous design but
declined to provide any specifications or performance details.
Wisk says it intends to be the
operator for pilotless air taxi
services that could launch in 20
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cities with around 2,000 of its
vehicles operating as many as 14
million 10- to 25-minute flights
in the first year. However, the
privately-funded company has
yet to publish any timeline for
certification and service entry,
saying it cannot predict how
long it will take to get approval
for autonomous operations.
Airliner and business jet manufacturer Embraer has channeled
its AAM ambitions through its
Eve Urban Air Mobility subsidiary, which emerged from the
Brazilian airframer’s EmbraerX
technology incubator. In December, the company announced that
Eve will merge with Zanite Acquisition Corp and then seek a listing
on the New York Stock Exchange
before the end of the second
quarter of this year. It is working
on a four-passenger aircraft that
it expects to enter service in 2025.
Just over two years ago, in
October 2019, another Singapore
Airshow exhibitor—Volocopter—gave locals a sneak preview
of what eVTOL air taxi services
could look like when it conducted
flight demonstrations with its
technology demonstrator aircraft
during a travel industry trade
show in the Marina Bay district.
The German manufacturer has
continued to cooperate over planning with Singapore’s Economic
Development Board and the Civil
Aviation Authority.
Ground infrastructure and
continues on page 14
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drone operations group Skyports
is one of several companies preparing plans for vertiports to support eVTOL flights in Singapore
and other locations worldwide.
According to Yun-yuan Tay, the
UK-based company’s head of the
Asia-Pacific region, a much wider
potential for AAM exists in this
part of the world.
“Asia-Pacific is a very diverse
region and in addition to the
more developed countries like
Japan, South Korea and Singapore,
other countries such as Thailand, Indonesia, India, and the
Philippines really need this too
[because] they have serious congestion and pollution [from road
traffic],” he told AIN. “We believe
there is great demand in cities
such as Bangkok, Manila, and
New Delhi, but that’s not where
it will start. It will begin in places
where governments have taken
the lead to have a roadmap, with
a coordinated city planning effort.
And unfortunately, [eVTOL air
taxi service] will begin at a price

Initially, that vehicle will operate
with just one passenger onboard
and a pilot, over distances of up
to around 22 miles, but eventually,
plans call for autonomous flights
with no pilot on board. The company also has begun developing a
larger, longer-range model called
the VoloConnect, which could fly
four passengers just over 60 miles.
The company has already completed a feasibility study with
Southeast Asian services app Grab
and has conducted market surveys
with prospective end users. Hon
Lung Chua, head of Singapore
operations and business development for the region, said shoring
up public acceptance for eVTOL
flights remains a priority.
Volocopter intends to launch
services with sightseeing flights
over the island state that could
lead to on-demand air taxi flights
within Singapore and, potentially, to neighboring Malaysia
and Indonesia.
In July 2021, Volocopter
announced a partnership with
Malaysia Airports to develop

Wisk Aero is forging ahead with eVTOL development, with a recent infusion of $495 million by Boeing in the Wisk joint venture with Kitty Hawk.
point where only a certain segment can afford it.”
Skyports sees early AAM
adopters like Singapore, Japan,
and Australia as providing a blueprint for rolling out operations
elsewhere, in part because their
aviation safety agencies are well
regarded. “This is a very new
industry and no one can really
predict the future, and we’ll need
to learn from the initial flights,
allowing the system to change
over time,” he said.
Volocopter is working to certify its two-seat VoloCity eVTOL.

vertiports. Work underway with
Skyports centers on a feasibility
study for a site at Subang International Airport near Kuala Lumpur.
More recently, the manufacturer conducted flight trials
in South Korea at Gimpo and
Incheon airports near the capital
Seoul. It hopes to align its plans
with those of the country’s Ministry of Land, Infrastructure and
Transport, which is supporting
concepts for airport-to-citycenter connections from 2025.
Volocopter already has signed a
memorandum of understanding

Embraer’s Eve Urban Air Mobility subsidiary will supply its eVTOL aircraft to
Australia’s Nautilus Aviation for sighseeing over the Great Barrier Reef.
with Korean rideshare app Kakao.
South Korean automotive
group Hyundai is one of several
international carmakers signaling
their intention to enter the AAM
sector. It has established an AAM
division, called Supernal, that is
now working on an eVTOL design.
Japan also appears convinced
of AAM’s potential, and at least
two Japanese start-ups have
begun working on plans for single-seat eVTOL vehicles. Officials
in the country seem to be working toward a 2025 start date for
commercial services, beginning
with flights organized around the
World Expo to be held in the Osaka-Kansai region that year.
In October, Japan Airlines said
it intends to lease or purchase
up to 100 of the four-passenger VX-4 eVTOL aircraft under
development by UK-based Vertical Aerospace via the leasing
group Avolon. The flag carrier
also has committed to taking 100
of the VoloCity aircraft and is
working with Volocopter to plan
an operational launch. Separately,
Japanese trading group Marubeni
last September placed “pre-order
options” for another 200 VX-4s,
deliveries of which Vertical plans
to start in 2025.
Given China’s exponential
urban expansion over the past
decade or so, the country appears
likely to serve as a strong AAM
incubator. Eager to encourage
the development of eVTOL technology, the Civil Aviation Administration of China has given
local company EHang a strong
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home-field advantage in its plans
to bring its entirely autonomous,
two-seat EH216 vehicle to market
along with the larger VT-30 model.
EHang has conducted extensive public flight trials, including
some passenger-carrying flights
in several Chinese cities, but
also in international locations
including Indonesia and Estonia. The company has reported
large numbers of early sales
with a network of customers or
partners (some of which appear
to be distributors). It intends to
accelerate service entry plans
through an initiative called 100
Air Mobility Routes, which now
includes the deployment of 5G
communications technology to
support flight trials in the city
of Guangzhou.
Volocopter also maintains connections in China through one
of its investors, the automotive
group Geely, which has its own
eVTOL subsidiary called Aerofugia. Last year, the companies
announced plans for a joint venture called Volocopter Chengdu,
which would participate in the
manufacture and support operation of the VoloCity aircraft in
China with a provisional order
for 150 units.
FutureFlight.aero has a dedicated news and information
platform covering all aspects of
the advanced air mobility sector,
including a wide array of new
aerospace technology and aviation
business models. At the site, you
can sign up to receive a free weekly
newsletter each Thursday.
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Covid, sanctions
take toll on Russia
Disruptions in the supply chain for advanced
electronic components continue to cause
increasingly longer lead times for delivery of
almost every category of manufactured products, including those of the defense industry.
For example, the first example of the Lockheed
Martin F-16V Block 70/72-series ordered by
Slovakia will arrive at least a year late due to
the lack of availability of items from numerous
suppliers. Most of the defense firms around the
world find themselves in similar circumstances.
“What we are seeing are the consequences
of how electronics technology has changed in
the past several decades,” said the director of
a defense enterprise in Kiev. “If we go back to
Cold War times the defense industrial firms
around the world had their own captive electronics production lines. They were the only
buyers for these products and did not have
to compete with any other customer base
because only the defense industry could afford
to pay the prices the manufacturers charged.”
Now, the “pyramid” that once existed in
this industry has become inverted. Defense
firms now have to purchase their electronic
components “commercial-off-the-shelf,”
meaning they get their parts from the same
pool as automobile manufacturers, commercial aircraft and private jet firms, and advanced
computer systems companies.
Russian defense firms must contend not
only with the supply-chain kinks, but Western sanctions that prevent them from buying
advanced electronic components. The restrictions cover not only chips made in the U.S., but
also any chips made in third nations produced
with U.S. machinery and/or design technology.
That has hindered the production of current model Russian radars and other major
onboard systems, as well as crippled the
development of an affordable, state-of-theart AESA radar. Most of the major Russian
defense electronics firms appear on the
U.S.-EU sanctions list, as does the corporate holding company, KRET, which controls
the defense electronics sector. Even senior

defense industry executives like Rostec general director Sergei Chemezov appear on the
sanctions list.
The situation has affected some of Russia’s
leading weapons platforms and it makes it
difficult—if not impossible—for Moscow to
deliver on export orders.
One of the programs adversely affected is
the Sukhoi Su-35 Super Flanker:
• The Su-35’s radar is the NIIP N035 Irbis-E
passive electronically scanning array (PESA)
design. This design represents a generational leap beyond the N001-series of designs
installed in the older Su-27 models. This radar
is even a significant step above the other

REUBEN JOHNSON

by Reuben F. Johnson

The Su-35 comes equipped with the NIIP N035
Irbis-E passive electronically scanning array
(PESA) radar. This design represents a generational leap beyond the N001-series of designs
installed in the older Su-27 models.
famous PESA design from NIIP, the N011M
Bars radar set that appears in the Indian Air
Force (IAF) Su-30MKI. Sources in Russian
industry tell AIN that production lead times
for some of those radars can extend to at
least 18 months—if the production center can
obtain the parts they need.
• The Su-35 also comes with avionics and
onboard systems that represent the stateof-the-art of Russia’s defense electronics
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industry. Some are so advanced that they will
share commonality with the configuration of
the Su-57 fifth-generation fighter program.
• The same NIIP design bureau that produced the N035 radar has been working on an
AESA model, the N036 Byelka. Sources familiar
with the program tell AIN that a small number of prototypes exist, but that the transmit/
receive modules (TRM) in the active array
itself were built with foreign, U.S.-content
chips acquired through surreptitious channels.
Russian defense firms rely almost entirely on a
small number of suppliers for components, like
the firm Istok, located in Frayzino outside Moscow. Unfortunately for the Russians, that company cannot come close to meeting demand.
Air defense systems like the famous S-400
account for some of the biggest-selling items
in Russian industry. However, the OEM for
that weapon system, Almaz-Antei, also falls
under the sanctions regime. Meanwhile, India
stands as one of the customers for the system
that Moscow would like to keep as a client.
But the possibility of India falling under the
Counter America’s Adversaries Through Sanctions Act (CAATSA) “looms large over India’s
decision to purchase the S-400,” said a late
December 2021 report from an Indian defense
think tank.
Numerous analyses in both New Delhi and
Washington, D.C. warn of the potential rift that
the India-Russia S-400 deal could cause in U.S.–
India relations if the current administration
were to impose sanctions on India. Indian officials have expressed confidence to U.S. defense
firms that they will receive a waiver from the
sanctions by the Biden White House, but no
word on a decision has come yet.
A reliable supply of components from electronics firms is only a temporary problem
for U.S. and other Western defense companies. Production of computer chips and other
high-technology items will eventually recover
and the delays and other problems experienced by the U.S. and other nations will eventually no longer present an issue.
But Russian firms will remain on the sanctions list—put there over Moscow’s 2014 illegal invasion and occupation of the Ukrainian
region of Crimea and a war in the Donbas
that its mercenaries began almost eight years
ago. Unless the regime of Russian President
Vladimir Putin finds some way to strike an
agreement with the West over its actions in
Ukraine, Georgia, and elsewhere, a lack of critical production inputs will continue to cripple
weapons makers.
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Highly political Cross-Strait
pax numbers drop due to Covid
by Peter Shaw-Smith

a pilot defecting to the mainland
forced Taiwan to recognize that
the lack of dialog was unworkable
given the need for negotiations to
release the crew.
On Jan. 26, 2003, a China Airlines Boeing 747 became the first
legal Taiwanese flight, from Taipei to Shanghai via Hong Kong,

was open to Taiwan.
“It was just that you needed
extra paperwork to get there. It
was quite a busy route. A lot of the
passengers did fly through Hong
Kong because that was the traditional way of flying into China in
the old days. Cross-Strait flights
began over a decade ago. That

When the three largest U.S. airlines
changed the way they referred to
Taiwan in 2018, it brought home
the extent of China’s sensitivity
to international relations with the
island. Despite the fact that, earlier
in the year, the White House had
referred to China’s demands as
“Orwellian nonsense,” the three
airlines quickly complied for fear
of losing access to a highly lucrative market. In fact, all 44 international airlines that received the
instructions complied, reported
China’s government-controlled
Taiwanese carriers EVA Air and China Airlines
People’s Daily.
have seen passenger traffic crater during Covid.
So sensitive remain relations
between the two that any overt
declaration of independence by the to land in mainland China in was limited. A lot of the traffic
Republic of China (Taiwan) could 54 years. From 2003 to 2008, was coming from both sides, and
seriously escalate the threat of war nuances surrounding mutual some people were connecting
with the People’s Republic of China recognition meant that restric- onto Cathay Pacific’s international
(PRC). With People’s Liberation tions lifted only gradually. Early services, but a lot of it was actually
Army Air Force monthly sorties in the process, movements were pushing traffic into China as well.
into Taiwan’s air defense identifi- strictly limited to one-time access That will remain, moving forward.”
cation zone apparently peaking in during the annual Chinese New
The Sydney, Australia-based
October at 150, China will continue Year celebrations.
Center for Aviation predicts threeto bristle at U.S. arms sales to the
When Chinese officials later year highs in traffic levels in the
island, understood to total $23 bil- conceded that flight status second quarter of 2022. “There
could change from “domestic” are six airports with scheduled air
lion since 2010.
The history of the subject is to “Cross-Strait,” a thaw in rela- service in Taiwan but Taoyuan is
charged. After the Republic of tions ensued. In November 2008, by far the busiest,” David BentChina government’s relocation to daily instead of weekend-only ley, airports analyst at CAPA, told
the island in 1949 resulting from fights began and by 2009, they AIN. Taoyuan International Airthe Chinese civil war, relations turned from charter to scheduled, port Corporation reported paswent into deep freeze. In 1979, increasing to 270 per week in senger throughput of 48.7 million
China proposed the “Three Links” August of that year. Chinese visi- in 2019, 7.4 million in 2020, and
rapprochement, involving post, tor numbers hit a seven-year peak only 818,000 in 2021. From 2009
transportation, and trade. However, in 2015, at 4.2 million. In 2019, Tai- to 2019, annual passenger growth
Taiwan responded with the “Three wan saw 2.7 million visitors from at the airport averaged 6.9 percent.
Noes”—no contact, no negotiation, China, 2.2 million from Japan, 1.8
Taiwan stretches 240 miles
and no compromise with the main- million from Hong Kong, and 1.2 (385 kilometers) north to south.
The Taipei-Kaohsiung Highland. As a result, the ROC would million from South Korea.
not accept China’s insistence on
Mayur Patel, OAG Aviation head Speed Railway, launched in 2007,
designating flights between the two of Asia, told AIN that Taiwan-China dealt a blow to operations at
locations as “domestic.”
traffic would stabilize post-Covid. Taiwan’s second-busiest airport,
The hijacking in May 1986 of “At this point in time, China is shut,” Kaohsiung International. Offia China Airlines cargo plane by he said. “In normal periods, China cial Kaohsiung Airport passenger
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volumes grew from 4 million in
2011 to 7.5 million in 2019, before
dropping to under 1.9 million in
2020. “The domestic market is
tiny, for obvious reasons, competing with trains and being just
a small island,” Boeing marketing
director David Schulte told AIN.
“Cross-Strait traffic has risen
and fallen in the last decade,” he
said. “The reasons are primarily
political. As for recent trends,
I think most of the traffic patterns in Taiwan are very heavily
Covid-related: they continue to
have very strict travel restrictions in and out of Taiwan. That
is severely depressing the passenger market, but the cargo outlook
looks fantastic.”
Schulte said Taiwan’s two main
airlines, EVA Air and China Airlines, had strong years through
2021, primarily driven by cargo
operations. China Airlines’ yearend 2021 results showed passenger
revenue down about 95 percent
from pre-pandemic levels, while
total revenues rose 30 percent.
“Obviously, this is driven by the
cargo market, and flying long-haul
to North America,” he explained.
“The yields, the cargo they were
reporting were over 400 percent
higher than normal levels. Both
EVA and China Airlines are operating 777 freighter fleets very efficiently and effectively, particularly
into North America and Europe.
When China Airlines took its first
777 freighters, it was able to open
up new cargo markets, flying fruits
from Oceania up to Taiwan. It was
pretty interesting.”
Today, nationals cannot travel
to China on a Taiwanese passport, but need a “Taiwan Compatriot Permit.” Even for going
to a restaurant or bar, they would
need to show the TCP as identification. “I really don’t see China
going to war with Taiwan,” Patel
concluded. “There’s a lot of
media noise, but I think they’ve
gone past this war. They want
to make a peaceful transition or
have a dialog.”
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The People’s Liberation Army Air Force now has 2,250 combat aircraft, including the multirole J-10 Firebird, making it the third-largest air force in the world.

China’s military
challenge is real
by Chris Pocock
China’s progress toward military superpower
status continues to accelerate. It already
poses significant air and space power challenges to the U.S., but its expansionist strategies also affect all the adjacent countries, both
in southeast Asia and farther north.
Every year, the Pentagon sends a report to
the U.S. Congress on military and security
developments in the People’s Republic of China
(PRC). According to the latest one, the People’s
Liberation Army Air Force (PLAAF) now ranks
as the third-largest air force in the world with
2,250 combat aircraft. The People’s Liberation
Army Navy (PLAN) is the world’s largest, with
355 ships and submarines. Of course, numbers
don’t mean everything, but the report noted that
“the PLA is training to ‘fight and win’ through
increasingly realistic combat training.”
The PRC spends more on defense than
any other country apart from the U.S. The
report notes its continuing aggressive push
to master advanced technologies, including
artificial intelligence, autonomous systems,
and advanced materials and manufacturing. It

maintains a “Military-Civil Fusion” strategy to
develop and acquire such dual-use technology
for military purposes.
At the Zhuhai airshow last fall, some 15 J-20
Mighty Dragon stealth fighters flew in formation. Program officials issued bullish statements
about its capability and progress and revealed
that the J-20 is now flying with indigenous
WS-10C engines. It first flew in 2011, and Russian
Al-31s powered early aircraft. State-run media
outlets have reported that no fewer than 150
J-20s have entered service with four regiments.

China is now building the J-20 stealth fighter in
significant numbers. No fewer than 150 J-20s
have entered service with four regiments.
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Meanwhile the smaller FC-31 Gyrfalcon,
China’s other fighter with stealth characteristics, now seems destined for deployment on
the country’s aircraft carriers. It has undergone development for 10 years, but export
aspirations have gone unfulfilled.
The PLAN has two ski-jump carriers in service, the first a Russian design and the second
indigenous. They are equipped with J-15 Flying Sharks, a close derivative of the Russian
Sukhoi Su-33, itself a carrier-capable version of
the Su-27. Construction has started on a third,
which will feature a catapult launch. It will
carry a new variant of the J-15, as well as the
FC-31. A carrier-borne AEW aircraft similar to
the E-2 Hawkeye has begun flight testing.
China builds more than 100 fighters per
year. The PLAAF’s force now consists of more
than 400 Sukhoi Su-27/30/35s and their Chinese J-11 derivatives. Another 400 indigenous
fourth-generation multirole J-10 Firebirds are
in service. The PLAN’s air arm has over 200
land-based, third-generation JH-7 fighterbombers, all equipped with increasinglycapable missiles designed in China.
In years past, the H-6 bomber typified an
unmodernized PLAAF, being based on the
1950s-vintage Soviet Tu-16 Badger. But China
has continued its production with much modification, including new turbofan engines. The
H-6G and latest H-6J version operate with the
PLAN, carrying four to six supersonic anti-ship
missiles. The H-6K version can carry up to six
cruise missiles for long-range precision strikes.

The H-6U is an air-to-air refueling tanker.
In late 2019, the H-6N became the latest
version China revealed, with a modified
lower fuselage that might carry and launch
a spaceplane or a nuclear ballistic missile. Something resembling such a weapon
appeared beneath an H-6 on a brief video
that appeared last October on the Chinese
internet, which government authorities
closely monitor and control.
The first fully indigenous strategic bomber
reportedly has entered development; it features a stealthy design with a likely range of
at least 4,000 nm and a payload of at least
22,000 pounds.
Like the H-6, China took an old Soviet
design—the An-12 medium airlifter—and
developed it for various roles. The Y-8 and
Y-9 for transport preceded three increasingly
advanced AEW aircraft, the latest being the
AESA radar-equipped KJ-500. The Y-8X and
Y-8Q serve as maritime patrol aircraft. There
are three ELINT versions of the Y-8/9 and an
electronic warfare version.
For airlift, the PLAAF operates the Russianbuilt Il-76s and the more recent indigenous
Y-20, both four-engine jets. A tanker version
of the Y-20 has entered development to join a
few Il-78s, plus the H-6Us, in that role.

China has designed a bewildering number
of UAVs. Unlike most of the country’s military aircraft, they have enjoyed export success,
particularly the armed examples offering an
alternative to the U.S. MQ-9 Reaper. It has
displayed a number of low-observable flying
wing designs, more than one designed for
high-altitude reconnaissance.

Air Defense

The PLAAF’s ground-based air defense capability still largely relies on S-300 and S-400
surface-to-air missile systems supplied by
Russia. But with four long-range SAMs based
on Russian designs in production, it appears
only a matter of time before the indigenous
HQ-19 gets deployed, possibly with antiballistic missile capability.
No fewer than nine ground-based offensive
ballistic missile systems of various vintages and
ranges have entered service. Some are nucleartipped intermediate or long-range weapons.
Others serve conventional strike roles, and one
could easily strike the U.S. base at Guam.
One of them features a configuration
designed to strike ships at long range. Military
analysts have long speculated about the vulnerability of U.S. aircraft carriers to attack by
such missiles. But an aircraft carrier is a moving
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China’s indigenous Y-20 airlifter (above) will also serve as an airtanker, while the H-6 bomber has
undergone significant modifications, enabling carriage of anti-ship missiles and a tanker version.

target, and a long-range anti-ship missile must
have timely location updates to strike successfully. According to the Pentagon report, however,
the PRC fired anti-ship ballistic missiles against
moving targets in the South China Sea in 2020.
Meanwhile. China’s progress in hypersonics has astonished Western observers. The
country has already deployed the DF-17 hypersonic glide vehicle as the terminal phase of a
short- to medium-range ballistic missile. In
2020, a PRC-based military expert described
as its main purpose the ability to strike foreign military bases and fleets in the Western
Pacific. Then, last July, China apparently performed a one-orbit missile test flight ending in
a re-entry and splashdown in the South China
Sea. China pretended that it was a suborbital
test of one of three spaceplanes under development in recent years. But U.S. intelligence
believes it was a test of a potentially nuclear
“Fractional Orbital Bombardment System.”
No Western country has successfully developed a hypersonic weapon. A U.S. Space Force
general said his country “has a lot of catching
up to do very quickly.”
All of China’s advances in defense technology might not present such a concern were it
not for Beijing’s aggressive posturing towards
its neighbors. It has increased flights along the
Taiwan Strait with fighters, bombers, and ASW
aircraft, deploying more than 900 last year,
according to the Ministry of Defense in Taipei.
They all entered Taiwan’s Air Defense Identification Zone although not its airspace, which
China does not recognize as sovereign anyway.
The flights have continued this year, including
an unprecedented 39 aircraft on January 23,
consisting of formations of 24 J-16 and 10 J-10
fighters, two Y-8 ELINT and two Y-9 EW aircraft, and an H-6 bomber.
In the South China Sea, China has completed the expansion and occupation of the
islands and reefs that serve to reinforce its
claim to sovereignty over a huge area. Indonesia, Malaysia, the Philippines, Singapore,
and Vietnam all dispute the claims. China
has deployed AEW and ASW aircraft to the
airfield it built on Fiery Cross Reef. Last May,
China flew 16 transport aircraft over the Sea,
prompting the Royal Malaysian Air Force to
scramble BAE Hawk fighter/attack jets.
“The PRC has mobilized vast resources in
support of its defense modernization,” the
Pentagon report concluded. “Beijing seeks
to reshape the international order to better align with its authoritarian system and
national interests.”
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VLADIMIR KARNOZOV

The Aurus business jet sits on display at last year’s MAKS airshow outside Moscow.

Russia’s Aurus
bizjet more than a
warmed-over SBJ

for the long range (RRJ-95LR/SSJ100-95LR).
The ABJ represents a joint effort by Rostec,
acting through UAC, and the Aurus company,
itself a joint venture between Russia’s scientific research and development automotive
and engine institute (NAMI) and the United
Arab Emirates’ Tawazun Strategic Development Fund. Established to carry out the Cortege project to develop luxury limousines, the
Aurus company shipped its first deliverable
automobile to the Kremlin administration for
by Vladimir Karnozov
gone to customers, chiefly Russia’s govern- use as personal transport for President Putin.
ment structures and industrial giants. Known
At MAKS’2021, RA-97009 made its appearIntroduced as a brand of luxurious limou- as Sukhoi Business Jets (SBJ), the name ance as a further-improved SBJ and proved
sines for Kremlin officials, the name Aurus became somewhat obsolete after United well received by potential clients and invesnow applies to VVIP-configured helicopters Aircraft Corporation (UAC) rebranded the tors. Rostec, therefore, decided to collaborate
and business jets, certification of which Sukhoi Civil Aircraft Company (SCAC) as the with Aurus to implement a number of the latUnited Aircraft Corporation expects later Regional Aircraft division of the Irkut Corpo- ter’s design changes to continue improving
this year.
ration. The renaming exercise came as part of the product. UAC insists that the ABJ is not
Derived from the Sukhoi Superjet (SSJ) ongoing changes in the corporate structure just an improved SBJ but rather a new version
regional airliner, the Aurus Business Jet (ABJ) of UAC, itself a member in the quasi-state- of the VIP product. The developers now mardiffers from its progenitor with a VIP interior controlled Rostec.
ket the ABJ as a part of the Aurus product line
from Kazan-based Tulpar Interior, a compleThe ABJ differs structurally from the SBJ along with the Ansat-Aurus helicopter (RAtions division of Tuplar Aerospace. Its cabin with airframe and interior alterations to 20103 configured for five passengers debuted
is divided into three zones: a dining room, a accommodate a third toilet room, a shower, at MAKS’2019), luxury limousines, a racing car,
negotiations room, and a sleeping chamber, a satcom system, fast internet (20Mbps), and and an electric bike.
plus a kitchen, shower, and toilets. The first built-in boarding stairs to ground level, allowThe sticker price ranges from $39 million
such airframe, registration RA-97009, went on ing travelers to embark and disembark the air- to $50 million, depending on options. Russian minister for industry and trade Denis
display at July’s MAKS’2021 aerospace show at craft without the need for a boarding bridge.
the Ramenskoye aerodrome near Moscow and,
The ABJ also comes with recently devel- Manturov stated that its combination of flight
four months later, at November’s Dubai Air- oped winglets and additional fuel tanks that performance, cabin space, and acquisition and
show. Rostec corporation owns the airplane allow it to meet a range target for nonstop maintenance costs make the ABJ “absolutely
and invested 900 million roubles (some $12 flights between Moscow and Vladivostok, at competitive in its segment.” Outside of Russia,
million) in a factory-standard SSJ100-95LR about 3,900 nm. The range for a factory stan- the ABJ may find customers among countries
and the interior package it carries.
dard SSJ extends to 1,620 nm for the basic that prefer to buy Russian or cannot buy from
(RRJ-95B/SSJ100-95B)
version and 2,484 nm the West because of economic sanctions.
A dozen VIP-configured Superjets have
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Asia-Pacific MROs
look to Covid recovery
by Peter Shaw-Smith

GAMECO

China’s domestic market and the maintenance
demands of a number of regional and international airlines rank among the few highlights
of the Asia-Pacific maintenance, repair, and
overhaul (MRO) market in the past two years,
as a zero-Covid strategy to help minimize the
spread of the coronavirus continues.
While the majority of the aftermarket MRO
providers in the region remain in recovery
mode, few companies working with domestic
carriers have been operating at full capacity, a
Commercial Aerospace Insight Report issued
in April 2021 by Accenture said. The report
projects 2021 year-over-year growth to come
equally from the first and second halves of
the year as opposed to North America or the
European Union, where projections call for
growth to come primarily in the second half
of the 2021 financial year.
Guangzhou Aircraft Maintenance Engineering Company (Gameco), a 50-50 joint venture
of China Southern Airlines (CSN) and Hong
Kong financial investor Hutchison Whampoa,
ranks among the largest MRO players in mainland China. Located at Guangzhou Baiyun
International Airport, it employs about 6,600
people and has seen work for CSN continue to
proliferate with the expansion of that airline’s
fleet to more than 300 Airbus A320-family
aircraft and 200 Boeing 737s, as well as other
group constituents.
“Outside of the U.S., China Southern is the
biggest airline in the world by fleet size. They

have a total fleet of around 860 aircraft,” CEO
Norbert Marx told AIN. “We have 31 heavy
maintenance lines today. We do heavy maintenance, all the heavy checks basically, on all
the Boeing and Airbus aircraft, except the
A340. We also do the Comac ARJ21 and will
do the C919 when it comes out. We also do
the Embraer ERJ-145 and E190.”
Marx said FedEx is another big customer,
with four widebody lines. Work also involved
A300s as well as Boeing 767s and 777s. “We
do a lot of work for Korea’s Asiana and Cebu
Pacific of the Philippines here in the region,”
he said. “Then domestic airlines in China, like
China Eastern, for example, or Hainan Airlines, send us aircraft, as do many cargo airlines—including SF Express, Longhao, China
Postal, and YTO.”
CSN’s heavy maintenance workload constitutes about 60 percent of Gameco’s portfolio.
Chinese and non-Chinese third-party customers account for the other 40 percent. “Not all
of them are in heavy maintenance; some are
line maintenance, other components, and so
on,” he said.
The company’s main role centers on supporting China Southern’s growth. Before
Covid-19, the airline took delivery of an aircraft a week. “We have to keep up with their
demand and growth,” Marx said. “The 60-40
mix is a healthy ratio for us. We are also building a new component and composite repair
center to be ready in the first half of this year.
We partner with a lot of the OEMs, as their
authorized repair centers in China.”

A 747-400F, the first aircraft to be inducted into Gameco’s Phase 3 hangar in Guangzhou, China.

Mayur Patel, OAG Aviation head of Asia,
named Hong Kong Aircraft Engineering Company Limited (Haeco), Singapore’s SIA Engineering and ST Engineering, Indonesia’s GMF
AeroAsia, Aircraft Maintenance and Engineering Corp (Ameco) and Haeco Xiamen in China,
and Lufthansa Technik Philippines (LTP) as
the Asia-Pacific region’s main MROs.
LTP performs line maintenance for Philippine Airlines and other international airlines
flying into the Philippines as well as base
maintenance for a wide range of regional and
global customers, including British Airways,
Lufthansa, Korean Air, Asiana, Kuwait Airways,
Saudia, India’s Indigo, Jetstar Japan, and Air
Asia Group, Thomas Boettger, Lufthansa Technik’s vice president of corporate sales, told AIN.
“They had a relatively low level of induction until August, September last year,” he
said. “There was not too much work and many
aircraft were parked on the apron in front of
LTP’s hangars. This changed [soon after], and
many airlines made a decision to reactivate
or prepare their fleet for entry back into service. Also, leasing firms that parked multiple
aircraft in front of the hangar decided to go
in for deferred base maintenance checks. The
order book is pretty strong for the New Year.”
In August, LTP announced that British Airways had extended its contract for base maintenance services for its fleet of 12 A380s. The
contract will run from August 2022 for more
than five years, it said.
The A380 business also shows some
important signs of recovery after a number of
operators decided to reactivate A380 operations, Boettger said. “There are other existing
A380 customers and this segment will remain
a relevant market for us in the years to come.
We see aircraft coming in to do 12-year checks
where customers also revisit the cabin and go
for upgrades and a full airframe check.”
Lufthansa Cargo’s decision to entrust its
Boeing 777 freighter fleet to LTP represented
an important milestone, he said. “The first
777F of Lufthansa Cargo arrived at LTP on
December 26 for a base maintenance check,”
noted Boettger. “We’re also getting more commitments from Lufthansa for the A330; this
includes requirements from other A330 operators for the coming years.”
During the crisis, LTP reduced its workforce by almost 20 percent, an adjustment
required due to Philippine Airlines’ restructuring and fleet reduction from 79 to 60 aircraft. The airline emerged from Chapter 11
proceedings late last year.
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The first
prototype KF-21
stands in a
near-complete
state during
ground tests
ahead of its first
flight.

Korea’s new ‘hawk’
preps for first flight
by Jon Lake
This year will likely prove critical for the Korea
Aerospace Industries (KAI) KF-21 Boramae,
Korea’s new indigenous fighter, as its manufacturer prepares for a first flight scheduled
for July. The KF-21 is KAI’s most advanced
aircraft program to date, and although the
Korean Defense Acquisition Program Administration (DAPA) classes the KF-21 as a
4.5-generation fighter because it lacks internal
weapons carriage, it reportedly plans a more
stealthy variant.
Despite its lack of true low-observable
capability, many analysts believe that the
KF-21 will enjoy a very low frontal radar crosssection and good electronic warfare capabilities, ensuring a high level of survivability. It
also will likely fly higher and faster than the
F-35, while carrying a formidable weapons
load, particularly for air-to-air missions.
The KF-21 Boramae—whose name derives
from the historical term describing one-yearold hunting hawks specifically trained for traditional falconry—is the product of an extremely
ambitious program that aims to produce an
aircraft that will form the future backbone of
the Republic of Korea Air Force (ROKAF) and,
indeed, of the Indonesian air force (TNI-AU).
The program involves a joint venture between
South Korea and Indonesia, with an 80-20 split
between Seoul and Jakarta.
In April 2021 the KF-21 prototype rolled out
at the KAI factory in Sacheon. The six flying
prototypes—including two two-seat trainers,

the first of them being aircraft number 4—and
two non-flying test articles have undergone
rigorous ground testing since then.
Plans call for testing to last until about
2026, after which mass production of the
KF-21 will begin. The program aims to deploy
40 aircraft by 2028 and 120 by 2032. The new
fighter initially would replace South Korea’s
F-4Es and F-5Es and it could also eventually
replace the ROKAF’s fourth-generation F-16s
and F-15Ks. The TNI-AU expects to take
delivery of some 50 under current plans.
However, the program carries more than
just military importance. KAI has developed
and produced a series of indigenous aircraft
designs, and the company—originally established as a joint venture of Samsung Aerospace, Daewoo Heavy Industries’ aerospace
division, and the Hyundai Space and Aircraft
Company—has become an industrial powerhouse, making a major contribution to the
national economy and providing high-value
jobs for Korean workers, with innovative
training schemes, apprenticeships, and opportunities for young engineering graduates.
Among its products, the KT-1 Woongbi
turboprop-powered basic trainer and T/FA-50
Golden Eagle advanced training/light fighter
aircraft have won significant export orders,
and KAI hopes that the KF-21 will also become
an important driver of exports and a creator
of as many as 100,000 jobs when full-scale
mass production begins. The program carries
an estimated value of 5.9 trillion Korean won
($5.2 billion). Exports remain a possibility, as
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the aircraft will be technologically advanced,
operationally capable, and inexpensive.
The KF-21 also promises to give Korea’s aerospace industry invaluable experience in a number of important new technologies. Original
plans called for the KF-21 (then known as the
KF-X) to incorporate some U.S. technologies,
the transfer of which to Korea had been agreed
when the ROKAF signed for 40 F-35As. Four
technology areas formed “core technologies”
necessary for the development of the KF-21,
namely the active electronically-scanned array
(AESA) radar, the radio frequency (RF) jammer,
the electro-optical targeting pod (EOTP), and
the infrared search and track (IRST) system.
U.S. Congress subsequently deemed the
technologies too sensitive for transfer, putting
the whole KF-X program at risk. The Korean
Agency for Defense Development (ADD)
therefore conducted an in-depth feasibility
study, eventually concluding that Korea itself
could develop the technologies indigenously.
The most difficult and high-profile effort of
the four probably centers on the development
of a suitable AESA radar by Hanwha Systems
with assistance from Israel’s Elta Systems.
Contrary to some reports, the new radar is not
based on an existing Israeli radar, nor on Elta
software, though the company has helped with
“overseas aerial testing” in Israel using company
equipment and aircraft. Elbit Systems is supplying the terrain-following/terrain-avoidance
system to Hanwha. The partners claim an “89
percent localization rate” for the EASA radar.
Hanwha is also developing the KF-21’s
EOTP and nose-mounted IRST sensor, reportedly based on Leonardo’s SkyWard system.
South Korean company LIG Nex1 has begun
work on a new integrated electronic warfare
suite for the KF-21 with radar warning, radio
frequency jamming, and chaff/flare systems.
A foreign-supplied system is the pilot’s ejection seat. Martin-Baker Aircraft began trials in
February 2021 and has now finished testing.
It will base ejection seat testing for the twoseat version of the aircraft on the ejection seat
test results of the single-seat KF-21 and verify
results in the first half of next year.
Locally developed systems include the digital flight control and stores management computers, and embedded training unit, all under
development by LIG Nex1. The company also
is developing the low-profile head-up display,
which uses BAE Systems’ waveguide-optics
technology. Meanwhile, Hanwha Techwin will
support locally assembled General Electric
F414-400K engines from the U.S.

Sino-Russian CR929 takes shape
by Vladimir Karnozov
With parts manufacturing launched last summer, the Sino-Russian CR929 widebody twin
has begun the long journey toward certification. Managed by the China-Russia Commercial Aircraft International Corporation
(CRAIC), the project calls for final assembly to
take place in Shanghai. But much has changed
since the company’s founding in May 2017 as
a 50/50 joint venture between China’s Comac
and Russia’s UAC. The Covid 19 pandemic, a
chill in relations between the East and West,
and design complexities all have conspired to
force a delay to the original schedule.
The partners have rescheduled the first
flight from 2023 to 2025, but even the most
recent target appears unrealistic without
Western will and power. Neither China nor
Russia has developed a suitable engine in the
required class of thrust, at 77,000 pounds.
The AECC CJ-2000 project to produce such
an engine using Ukrainian technologies fell
through after the government in Kiev vetoed
an earlier agreed sale of the Motor-Sich engine
maker to a Chinese investor.
For its part, Russia has scored some success in shaping and testing the PD-35 turbofan,
the result of an effort led by United Engine
Corporation member Aviadvigatel. The company’s CEO and general designer, Alexander
Inozemtsev, hopes to complete development
of the PD-35 in 2025 and commence its serial
production in 2028, some five years later than
CRAIC had planned to introduce the airplane.
Should the White House ban General Electric from supplying the GEnx-1B76 and Downing Street the same with Rolls-Royce and the
Trent 1000, further delays to the aircraft program appear inevitable. Of course, that would
render a severe blow to a project in which the
two partner nations have committed to investing some $20 billion to cover R&D, production
preparation, and aftersales support. The developers project a 20-year demand for the CR929’s
class of aircraft from Chinese airlines of 1,200
units and from Russian carriers of between
50 and 120. CRAIC hopes to generate at least
800 sales over a 20-year period, provided shipments commence in 2026 or 2027 and commercial operations in 2028 or 2029.
Russian prime minister Mikhail Mishustin

said his government will provide an extra 44.6
billion roubles ($583 million) for PD-35 development in 2022. The decision came in December following the successful start of testing on
an experimental engine core. After initial trials
that lasted about six months, until October, the
PD-35 core demonstrator moved to the Central
Institute of Aviation Motors for the next phase.
Engineers put it in a testing rig that supplies
heated airflow, similar to that generated by the
fan and low-pressure compressor.
In parallel, the industry began producing
experimental examples of key parts made
of advanced composite materials, including
fan blades.
Aviadvigatel hopes to finalize the shape of
the blades for the PD-35 later this year. CRAIC
plans to use composite wing parts, according

particular, the defense ministry has yet to
decide on certain matters relating to the
Perspective Aviation Complex of Military
Transport Aviation, a would-be successor to
the Antonov An-124 Ruslan cargo carrier. “We
have been running an R&D program on the
PD-35 since 2018,” Manturov said. Plans call
for initial trials of the engines’ gas generator
to end in 2022 and a freeze of its final configuration in 2023. Depending on the performance
it delivers, the Russian government will decide
the way forward for the engine family.
Manturov hopes the baseline PD-35 will
become the engine of choice for future CR929
operators, while hinting that decisions on the
engine family might affect the Sino-Russian
program in several ways. The airplane’s base
model, the CR929-600, weighs 540,000 pounds

Composites will be a major feature of the Sino-Russian CR929, including for engine fan blades.
to Anatoly Gaidansky, first deputy head of Irkut,
which bears responsibility for civil aviation in
the United Aircraft (UAC) corporate structure. In November, he said that Russia’s Aerocomposite began manufacturing examples of
composite parts for the CR929 airframe. That
milestone followed the release last September
of China’s Plan for Civil Aviation Development
for 2021-2025, which states assembly work on
the CR929 prototype had commenced.
This summer, the Russian government
expects to decide on plans for PD-35 further
development. The baseline version comes
with a 3.1-meter fan, weighs 8 tonnes, and
develops thrust of about 77,000 pounds. It
would form the basis for an engine family in
a thrust range of between 53,000 and 110,000
pounds. Minister for industry and trade Denis
Manturov says the decision will depend on
what projects of new indigenous freighters
and military airlifters would go forward. In

and transports 280 passengers 6,480 nm, figures for which designers optimized the PD-35.
The latter also fits a would-be twin-engine version of the Ilyushin Il-96 quad still in low-rate
production under Russian government orders.
At the same time, CRAIC has voiced plans for
a shrunken CR929-500 to seat 230 passengers and a stretched CR929-700 seating 320,
but their ultimate existence depends on the
upcoming engine decision.
An ambitious and far-reaching program, the
CR929 is important for Moscow and Beijing as
both seek technological independence from
the West. In 2014, Vladimir Putin and Xi Jinping
attended the signing ceremony between UAC
and Comac that sealed a framework agreement
to cooperate on the future widebody transport.
The two leaders might tolerate delays to the
project, but not failure, raising expectations in
their respective countries that the CR929 will
make its mark in aviation history.
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Boeing expects Asia-Pacific
carriers to generate demand
for 17,645 airliners by 2040.

Boeing projects dramatic
rise in Asia traffic
by Peter Shaw-Smith

Ihssane Mounir, senior v-p of sales and marketing for Boeing Commercial Airplanes. “At
Although publication of Boeing’s Commer- that point, we expect to see a surge of pent-up
cial Market Outlook (CMO) took place in demand for long-haul travel similar to the
September, precluding projections based on current dynamics in some short-haul markets,
the effects of the latest Omicron coronavi- as travelers look to recover postponed visits,
rus strain, the working assumption calls for vacations, and other trips followed by a return
a return to pre-2019 growth rates once the to long-term fundamentals.”
world emerges from the pandemic. Whether
In 2019, Asia-Pacific accounted for 33 peror not that proves to be the case, the Asia- cent of passenger traffic by region, with China
Pacific region—with China at the forefront— at 15 percent, expected to rise to 41 and 20
will likely serve as the most prominent engine percent respectively in 2040. Europe/North
for growth in global aviation.
America share will fall from 46 percent of the
“A key assumption in our forecast is that total in 2019 to 37 percent in 20 years.
the pandemic will not last forever—it will
Boeing said Asia-Pacific is the largest region
eventually be beaten, and the restrictions and in the world. At 55 percent of the global poprequirements will no longer be necessary,” said ulation, its five regions—China, Northeast

Singapore open
continued from page 10

explained. “Pent-up demand is transparent as
bookings pile up as soon as a route is reopened.
The problem is borders were kept closed, while
travel restrictions constricted airline operations and therefore demand.”
Cargo helped to mitigate deepening losses
but never did enough to overcome the loss of
passenger revenue. “Hopefully, the omicron
threat fizzles out,” Menon said. “It is important that governments adopt simple, objective
and risk-based regulations and protocols to
reopen safely and seamlessly.”
Lufthansa Technik vice president for

Asia-Pacific corporate sales Thomas Boettger
told AIN in December the regional Covid-19
outlook saw some countries imposing new
restrictions in late 2021. In addition, as a
result of their airlines’ contacts with African
nations, Singapore had suspended access for
travelers from the UAE, Qatar, and Saudi Arabia until further notice in early December.
“The Japanese have pretty much locked
down again,” he said. “They were just opening for students and people with visas; this has
now been reduced to just Japanese nationals.
Singapore is slightly increasing, but still keeping the vaccinated travel lanes open. Quarantine in China has extended to 21 days. That’s
probably one of the big question marks facing
the recovery in [2022].”
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Asia, Southeast Asia, South Asia, and Oceania—each bring unique and diverse economic,
demographic, and geographic characteristics.
“These subsequently drive different market,
passenger, and fleet dynamics, as well as forecasted growth rates,” the OEM said. “AsiaPacific currently consists of 35 percent of the
world’s economic output, which will grow to
over 43 percent of economic output by 2040.”
According to its latest forecast, air travel
within Asia-Pacific markets will account for
nearly half of global air traffic by 2040, driving
long-term demand for 17,645 new airplanes valued at $3.1 trillion, Boeing said in a November 9
press release. To support its commercial aviation industry, Asia-Pacific countries will also
require aftermarket services worth $3.7 trillion.
Boeing Commercial Airplanes managing
director for regional marketing David Schulte
told AIN that 64 percent of new deliveries
to Northeast Asia and Oceania would be for
replacement, an indication of the advanced age
of existing fleets. In Southeast Asia, replacement will account for only 36 percent of fleet
expansions while growth represents the balance.
Of total new aircraft, China will require
8,700 and the rest of Asia-Pacific 8,945. The
CMO said China would require 6,490 singleaisle, 1,650 widebody, 360 regional jet, and
200 freighter aircraft. In contrast, the AsiaPacific region outside China will need 6,970
single-aisles, 1,850 widebodies, but only 85
freighters and 40 regional jets. The AsiaPacific region as a whole will require 231,000
new pilots and 249,000 technicians, with
China taking over half of each figure.
China’s domestic passenger flows will be
the world’s largest in 2040, growing 3.2 times
in 20 years, compared to a doubling intraEurope and 1.7 times intra-North America.
Not all post-pandemic outlooks seem as
rosy as Mounir’s, at least in the mid-term. “In
order to survive and thrive in the post-Covid-19
world, airlines will have to fundamentally
rethink their fleets, their business models, and
their finances,” said Dick Forsberg, senior consultant to PricewaterhouseCooper’s aviation
finance advisory services. “This will not always
lead to change, but for most a return to business as usual is not going to be a viable option.
“To put it bluntly, there are too many aircraft in the system relative to the realistic
prospects for medium-term recovery,” he said.
“The new normal in many markets, and for the
industry as a whole, is going to be a smaller
industry: a market of 4.5 billion passengers
will not return overnight.”

by Vladimir Karnozov
Commencement of shipments of the improved
Sukhoi Su-30SM2 multirole fighters to the
Russian Air and Space Force (VKS) might
prompt Malaysia and India to upgrade their
aging fleets of the Su-30MKM and Su-30MKI,
respectively.
The Su-30SM2 is the latest variant of the initial twin-seat Su-30, which started operating 30
years ago. On January 20 the Russian defense
ministry publicly acknowledged having taken
delivery of four Su-30SM2s of the 21 on order
from United Aircraft Corporation’s factory in
Irkutsk, produced to a new factory standard
that has replaced the previous Su-30SM, first
flown 10 years ago. Since then, the Russian
Armed Forces has taken delivery of 110 examples, including 22 for the Naval Aviation and
88 for VKS, nine of which fly with the Russian Knights air display group. Twenty vastly
different Su-30M2s—with different aerodynamics, radar sets, and avionics—also are in
Russian inventory.
The Su-30SM2 differs in its use of more
powerful AL-41F1 turbofans in place of the
AL-31FPs on the SM/MKI/MKM. Apart from
delivering 16 percent more thrust (32,000
pounds versus 27,560 pounds), the engine
comes with a swivel nozzle against the previous two-dimensional design, improving
the M2’s “super maneuverability” achieved
through vectored thrust. Since 1996, Sukhoi fighters have starred at air shows with

their ability to perform “Bell” (tail slide),
“Pugachov’s Cobra” (pitch-up), “Hook” (similar to Cobra but performed in the horizontal plane rather than vertical), and other
maneuvers. More importantly, the model can
outmaneuver an enemy fighter and evade
radar-guided missiles, Sukhoi claims.
The needed enlargement of air intakes for
the AL-41F1 requires a 20 percent higher airflow. Meanwhile, the SM2 version differs in its
reshaped nosecone to house a larger radar: a
special edition of the N-035 Irbis in place of the
N-011M Bars. The Su-35S single-engine fighter
also uses the SM2’s avionics package for crosstype commonality. When needed, the Su-30SM2
will serve advanced training roles for novice
Su-35S pilots because the latter type does not
have a trainer version, while the Su-30SM’s front
cockpit features a different layout.

SU-30SM Still Shipping
While Irkut has completed Su-30SM shipments to the Russian armed forces, deliveries
to foreign clients continue. Armenia has so far
received only four out of 12 on order, Belarus
four of 12 and Kazakhstan 24 of 40. It remains
unclear whether some of those customers, as
well as Myanmar—which signed a preliminary
agreement on six airplanes—will shift to the
more advanced SM2 version.
The recent induction of the Su-30SM2 may
prompt users of earlier-version Su-30s to
conduct upgrades on their fleets to improve
performance. Malaysia, which ordered 18

VLADIMIR KARNOZOV

Malaysia and
India eye Sukhoi
fighter upgrades
The Royal Malaysian Air Force (RMAF)
Su-30MKM performs at the biennial air
show in Langkawi, Malaysia, in 2019.

Su-30MKMs in 2003, has long sought ways
to improve their lethality and reliability. The
fleet now averages 10 years of age. Russia and
Malaysia have tried to resolve issues with
engines due to a shortage of prepaid spare
parts through a better functioning logistics
system and handing over some work on the
Su-30MKM fleet to local companies such as
Aerospace Technology Systems Corporation.
The latter handed back the first upgraded
aircraft to the Malaysian air force in 2019.
Reportedly, Malaysia wants to keep its Sukhois in service through to 2040.
India has ordered a total of 284 Su-30MKIs,
of which 240 remain operational, including a
recent batch of 12 last year. Although generally
considered one of the best radar systems in the
world at its introduction in 1997, the N-011M
Bars and its passive phase array technology has
become increasingly outdated. India’s Defense
Research and Development Organization has
been working on an active antenna array unit
radar with an active electronically scanned
array (AESA) that might replace the Bars. Russia offered an alternative in the form of the
Super-30 upgrade package that includes the
replacement of the Su-30MKI’s original radar
with an AESA version employing transceivers
developed for the radar of the fifth-generation
Su-57 fighter.
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China plays long game
on C919 development
by Peter Shaw-Smith
In the case of China’s aerospace ambitions,
the fable of the tortoise and the hare is
instructive. Naysayers have spent almost a
decade writing off the chances of the country’s first-ever full-narrowbody-class commercial aircraft, but as 2022 dawns—and despite
the disappointment of China Eastern Airlines
over delays to the first-ever delivery of the aircraft, expected before the end of 2021—the
Commercial Aircraft Corporation of China
(Comac) appears on the verge of making the
C919 a reality later this year.
Still, progress remains slow, and deliveries
of the aircraft, which has yet to receive certification from the Civil Aviation Administration
of China (CAAC), appear likely to start no
sooner than late in 2022.
Playing a long game, though, has become a
strong suit of the People’s Republic of China
(PRC). As the seminal Rand Corporation 2014
report, “The Effectiveness of China’s Industrial Policies in Commercial Aviation Manufacturing,” conveyed, China has adopted a
three-stage approach to the development of
commercial aircraft designed to disrupt the
global Airbus-Boeing duopoly.
“To achieve the goal of creating a globally
competitive commercial aviation manufacturing industry, the Chinese government has
adopted a strategy of first engaging in domestic production and assembly using foreign
designs, then developing its own designs with
foreign assistance, culminating in completely
independent local development of a commercial aircraft without foreign assistance,” it said.
At face value, it would seem that the PRC
by now has progressed to a point somewhere
between Phases One and Two.
Comac came into existence in 2008, after
its spinoff from AVIC, and production of the
C919 prototype began in 2011. It completed
the assembly of the first prototype in 2015,
and the first flight took place in 2017.
Several international concerns have
entered into joint ventures on the ground
in China to develop elements of the C919
program, including GE and Safran (engines),

Collins Aerospace (communications and navigation systems), Honeywell (flight control
systems), and Liebherr Aerospace (landing
gear and air management systems). In 2015,
the Department of Justice indicted a number of Chinese officials on charges of stealing
engine technology from a number of U.S.based and European OEMs.
The PRC is advancing its domestic aviation industry through two major state-owned
aircraft corporations, Aviation Industry Corporation of China (AVIC), which primarily
concentrates on defense, and Comac, said
a report titled “Military and Security Developments Involving the People’s Republic of
China 2021,” published by the U.S. Office of
the Secretary of Defense.
“The PRC’s aviation industry is unable to
produce reliable high-performance aircraft
engines and relies on Western and Russian
engines, such as the Franco-American CFM
Leap 1C that powers the Comac C919 and the
Russian D-30 that powers the Y-20 and H-6K
and H6-N variants,” the report said. “The
PRC is developing the CJ-1000, AEF3500, and
WS-20 high-bypass turbofan engines to power
the C919, CR929, and Y-20, respectively.”
The amount of time money China has
proved willing to invest in the project reflects
its determination to press ahead. Last July,
the Financial Times said Beijing had spent up
to $72 billion in state-related support for the
C919’s development, citing estimates from
U.S. think tank Center for Strategic and International Studies.
The bulk of just over 1,000 orders—300 firm,
plus 700 commitments—for the C919 today
came almost exclusively from Chinese airlines
and lessors. In 2010, over a decade before it
completed its merger with AerCap last year, GE
Capital Aviation Services announced orders for
10, apparently making it the first Western actor
to make good on its interest in the C919. In 2015
Thailand’s City Airways signed a preliminary
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Comac now
projects the C919
will earn Chinese
certification by the
end of this year.
agreement with ICBC Leasing to take 10 of the
narrowbodies, but the airline went out of business the following year.
In one of the last acts of the Trump administration in January 2021, the U.S. Department of
Defense, in a list that included Comac, released
the names of additional “Communist Chinese
military companies” (CCMCs) operating
directly or indirectly in the U.S., forcing U.S.
suppliers to halt dealings with them.
“The Department is determined to highlight and counter the People’s Republic of
China’s Military-Civil Fusion development
strategy, which supports the modernization
goals of the People’s Liberation Army (PLA)
by ensuring its access to advanced technologies and expertise acquired and developed by
even those PRC companies, universities, and
research programs that appear to be civilian
entities,” it said.
However, the Biden administration has
since appended a note to the announcement
saying that as of June 3, 2021, the Secretary of
Defense had removed the entities listed there
from the CCMC list.
The same month, the Office of Foreign
Assets Control (OFAC), a unit of the U.S.
Treasury Department, published a new list
prohibiting investment in Chinese defense
and surveillance technology firms, including
more than a dozen aviation and aerospace
companies, as well as telecommunications
equipment manufacturer Huawei, the South
China Morning Post said in December. While
Comac’s name was not on the list, the implication was that the administration would continue to watch the company closely.
Whether or not the C919 will be technologically current when it finally enters service, one
thing is sure: if China sets its mind to putting the
airplane in the air, it will make that happen.

SAVE THE DATE FOR EBACE2022

in this year’s event, so be sure to save the date and make plans to join your

LEARN MORE | ebace.aero

Asia-Pacific at forefront of
Collins sustainability efforts
by Chris Kjelgaard
Collins Aerospace’s facilities in
the Asia-Pacific region account
for many of the renewable energy
and other resource-efficiency
initiatives it has implemented
across its industrial base as part
of a focus on improving aerospace’s environmental-sustainability performance.
A commitment to achieve
net-zero carbon emissions represents one of three major avenues to which Collins has turned
its attention, according to LeAnn
Ridgeway, the company’s chief
sustainability officer.
Collins’s participation in the
industrywide effort to become
wholly environmentally sustainable by 2050 represents another
avenue. Together with Airbus and
Boeing, Collins is a member of the
International Aerospace Environmental Group’s Work Group 11,
established to develop the specific standards required for the
industry to meet its 2050 net-zero
carbon goal. The technologies Collins itself can develop to improve
efficiency throughout aerospace
accounts for the third avenue,
according to Ridgeway.
In improving the sustainability
footprint of its own industrial base,
Collins has implemented eight
solar-generated electrical power
initiatives. Of those, it has installed
four on-site solar-power stations
at its facilities in Singapore and it
uses electricity from one off-site
installation in India to help power
its factories there, said Ridgeway.
Collins maintains “a big footprint” in India in terms of industrial capacity and at least 15
percent of all the electrical power
its Indian facilities use comes
from solar energy sources, she

said. Collins plans to keep increasing the proportion of solar-generated electricity those facilities use
as India’s solar-generated power
infrastructure matures. It also
carries out “a lot of water recycling” there. “We have zero water
discharge in India,” said Ridgeway.
In Malaysia, which sees a lot
of rain, Collins uses harvesting
systems on the roofs of its facilities to catch and store water. The
harvested water then gets used for

installed LED lighting in the facilities, further reducing its power
requirement in Australia.
Meanwhile, it has implemented
water-containment measures
to prevent any chemical spillage from its Australian facilities,
according to Ridgeway. To comply with the UK’s REACH regulations restricting the manufacture
and use of dangerous chemicals,
the company has spent $35 million to date on developing alter-

On-site solar power stations such as this one in Singapore are an important
part of Collins Aerospace’s sustainability program.
sanitary and cooling purposes. The
company reduced its water use in
Malaysia by 46 percent in just one
year, from 2020 to 2021, she said.
Meanwhile, at its facility in
Bandung, Indonesia, Collins has
seen its annual water usage fall
by 270,000 gallons since it implemented several “green” programs
there, according to Ridgeway. The
facility has reduced its annual
electricity use by 600 kilowatts
and now emits 450 fewer tonnes
of greenhouse gases a year.
The company has also installed
solar heat blinds over all the window exteriors in its Australian
facilities to reduce the electrical
power needed for cooling in the
country’s hot summers and has

native, less-harmful chemicals for
its industrial use globally.
The company’s efforts to
improve its sustainability footprint have met with considerable
success. Since 2015, Collins has
reduced its annual emissions of
greenhouse gases by 37 percent; it
has achieved a 25 percent reduction of water use globally; and it
produces 35 percent less hazardous waste, said Ridgeway.
The company expects to realize
considerable further reductions in
energy use and various emissions
measures from its ‘Shut It Off ’
program, according to Ridgeway.
The program is analyzing all of
Collins’s industrial activities to
identify where and when it can
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turn off machines and facilityinfrastructure power without
affecting production capacity.
Ridgeway cited a wide variety
of opportunities throughout the
company to develop technologies
and processes that will contribute
to improving the sustainability performance of the aviation and aerospace industries. For instance, she
said, Collins Information Systems
Group (CISG)—which includes
aeronautical communications
network provider ArincDirect and
recently acquired FlightAware—is
developing a system to optimize
forecasting of flight arrival times
and reduce the time aircraft spend
taxiing and at the gate.
CISG is also developing an
AI-based predictive-analytics
system to provide optimal routings for flights in real-time and—
with the help of the Flightkeys
flight-planning engine Collins
now uses—dynamic route optimization, to allow pilots to modify flight plans in the air to take
advantage of changing weather
and traffic conditions.
Another recent Collins acquisition, Dutch Thermoplastic
Components, will give the aerospace industry four sustainability
enhancements in one, according to Ridgeway. The materials
in the advanced thermoplastic
composite aerostructures the
company makes don’t require
the energy-intensive cold storage
that today’s thermoset composite
structures need. Nor do thermoplastic airframe components
need curing with heat treatment
in energy-hungry autoclaves.
Additionally, Dutch Thermoplastic Components parts weigh
20 to 50 percent less than the
thermoset or metal aerostructures
they replace, reducing aircraft
fuel burn, she said. Thermoplastic components also better resist
impact and fatigue than either
thermoset or metal parts, “keeping stuff out of landfills” by being
longer-lived and requiring lessfrequent replacement.
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Small narrowbodies a natural
fit for Asia-Pacific
by Chris Kjelgaard

airlines with single-type fleets “are having to Villaron. In preserving and even going beyond
rethink that paradigm,” because they need the 25 percent fuel-burn advantage Embraer
Airbus and Embraer see initiatives by Asia- the flexibility to match capacity to demand claims it holds over the larger A320neo, “it also
Pacific airlines—including low-cost carri- on every service.
gets very close to the seat cost” of the A320neo,
ers—to reduce capacity on domestic and
Globally, utilization levels for the original- greatly improving Embraer’s chances of peneintra-region routes and service frequencies generation Embraer E-Jet fleet recovered trating the big Indian domestic market, as yet
as providing important sales opportunities much more quickly following the onset of the untapped for E-Jet sales, he said.
The 195-E2 is the lightest aircraft in the 150for their respective A220 and E-Jet E2 families. pandemic than did utilization levels for larger
seat
class, conferring maintenance-cost advan“Historically, intra-region and domestic single-aisle and widebody aircraft, he noted.
APAC markets have been stimulated by the E-Jets’ smaller capacities made them ideal for tages over its competitors and a 10 percent
addition of new city-pairs, with a significant handling reduced traffic demand throughout fuel-burn advantage over the Airbus A220-300,
portion being operated by LCCs,” said Claude the world. “This allows us to be optimistic” of as well as offering lower navigation costs and
Debeauquenne, Airbus’s head of single-aisle the success the new E-Jet E2 family can achieve airport landing charges, according to Silva.
market development. “The A220, with a lower with Asia-Pacific carriers, said Villaron.
Powered by the same engine type as the
cost per trip, is perfectly positioned to conEmbraer sees the 195-E2 as highly suitable A220 (only the Pratt & Whitney GTF modtinue this trend to even thinner markets.”
for Asia-Pacific intra-regional and domestic el’s nomenclature differs between them), the
Before the Covid-19 pandemic, as LCCs routes, particularly those within and between 195-E2 offers higher engine operating temdeveloped Asia-Pacific intra-regional and the region’s larger nations. By making the perature margins and needs a less powerful
domestic route networks, their focus on 195-E2’s fuselage 10 percent longer than that and lower-maintenance auxiliary power unit
minimizing unit costs led most to build their of the original 195, Embraer increased the than the A220, he said. It also features longer
fleets around one aircraft family, said Raul 195-E2’s seat capacity 20 percent, to 146 seats. airframe maintenance intervals.
Additionally, said Silva, the E2 family’s operating noise levels are even lower than those of
today’s 70- to 90-seat turboprops when operating on the airport surface—a potential sales
advantage in noise-sensitive operating environments, particularly at airports near city
centers. For example, in Japan, where numbers of original E-Jet models remain in service,
carriers want aircraft offering low operating
noise levels, he said.
Embraer sees a wide variety of E2 sales
opportunities in the region, particularly for
an aircraft able to operate the long over-water
routes from island chains in the South Pacific
to larger nations such as Australia and New
Zealand. “Range is an important element” for
Vietnam’s Bamboo Airways flies five Embraer E190s.
such services, said Villaron. “We see great
potential in Australia, New Guinea, and KiriVillaron, Asia-Pacific vice-president Asia for
At the same time, Embraer increased the bati,” he noted.
Embraer Commercial Aviation. Almost all 195-E2’s range to 2,600 nm—ideal for operAdditionally, Asia-Pacific operators of the
did so by ordering A320s and 737s, the larger ating almost every APAC intra-regional route original E-Jet family are “natural candidates
single-aisle families.
now operated by larger single-aisle aircraft, for E2s,” he said. “We see strong interest from
However, because of the pandemic’s traffic- according to Rodrigo Silva e Souza, vice- existing customers in Japan, Australia, Vietdestroying effects, “demand is lower than in president of marketing for Embraer Commer- nam, and Myanmar, noted Villaron. “We also
the past and airlines are having to cut fre- cial Aviation. “Not only did we address unit see large potential in markets where there are
quencies or even wait” to resume services cost, but the 195-E2 is able to do everything large populations living far apart from each
other: Indonesia, Malaysia, India, and Nepal.
on routes, said Villaron. Now, with traffic on the Embraer 190 does,” he said.
continues on page 36
many Asia-Pacific routes yet to recover, the
The 195-E2 does more than that, added
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DAVID McINTOSH

Dassault flew two
Falcon business jets to
the Singapore Airshow
2022 static display,
including a twin-engine
2000LXS and the
tri-engine 8X, and also
brought the fuselage
mockup of the new
widebody 6X twin.,

Bizav seeing shift
toward southeast Asia
by Kerry Lynch
With an ongoing malaise in the Chinese market, the center of business aviation activity is
shifting toward Southeast Asia, business aviation leaders agree.
“The center of the universe [in the Asia-Pacific
region], as far as business aviation, certainly
used to be China. The dollars and the units going
into China made it the most significant market.
But that was then and this is now, and it’s just
not that way at the moment,” said Jeffrey Lowe,
CEO for aircraft brokerage and consultancy
Asian Sky Group/Asian Sky Media.
All of the preowned transactions he has
seen lately involve aircraft selling out of China,
he said, adding that economic, political, and
Covid-19 pressures have all contributed to the
shift. “China just isn’t firing on all cylinders
right at the moment,” Lowe said.
Instead, the market is growing in Southeast
Asia, he explained, noting a lot of business in
Malaysia, Thailand, and Singapore along with
some increase in interest in Vietnam. Meanwhile, South Korea and Australia have become
strong markets for missionized and government programs.
He pointed to investments that have

poured into developing Seletar Airport and
the surrounding region in Singapore into an
aviation hub, bringing most of the OEMs, as
well as major suppliers and MROs. “It’s developed itself into a great, great hub for Southeast Asia,” he said. But, he added, places such
as Kuala Lumpur and Subang in Malaysia also
have seen significant investment.
Such investments will better position the
region once the pandemic fully lifts, he said.
In fact, Lowe believes the slowdown caused
by the pandemic has given organizations the
opportunity to evaluate what they need to do
to prepare for when the market bounces back,
including investing in areas where they might
not have done so before.
Still, in Asia the market hasn’t yet seen the
same bounce as in North America. “That’s
because every flight is an international flight
out here,” said Lowe. “And so we’re still waiting for Asia to open up. But everyone expects
that when it does, we’ll see that boom that
the U.S. is seeing at the moment and they’re
getting themselves ready for that.”
Business aviation has found a home across
this vast and diverse region, concurred Rolland Vincent, director and creator of JetNet iQ
and president of Rolland Vincent Associates.

“Service providers are investing for the long
term to provide customers with local MRO
solutions,” he said. “In many ways, Asia-Pacific
remains the frontier for business aviation.”
Vincent noted that the fleet has grown from
a tiny base just 15 to 20 years ago to 1,248 jets
at the end of December. JetNet numbers
reflect the decline in China: the fleet has
shrunk some 15 percent over the past five
years to 370 jets.
Even so, Greater China, including Hong
Kong and Macau, remains the single largest
home for based business aircraft, he noted.
JetNet reported that Greater China still took
25 percent of the estimated 36 new business
jets delivered into the Asia-Pacific region.
Lowe added that while he is encouraged about
the Southeast Asian market, China will remain
a key market in the region just because of its
size and wealth generation. “It’s just going
through a bad patch,” he stressed.
With the distances required in Southeast
Asia, ultra-long-range aircraft are still dominating in deliveries. The Gulfstream G650ER
accounted for 36 percent of the deliveries
and the Bombardier Global 7500 represented
another 17 percent. Large-cabin aircraft, from
the Dassault Falcon 2000 and Bombardier
Challenger 600 series on up, accounted for 53
percent of the installed base in Asia-Pacific,
according to JetNet Numbers.
Lowe sees the trend continuing as business
aircraft in the region not only fly longer distances, they typically carry more people who
bring along more baggage.
continues on page 36
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Bizav seeing shift
continued from page 35

The potential for growth is so important that
Dassault planned to bring a sizeable contingent
to Singapore. With a growing fleet in AsiaPacific that has topped 100, according to JetNet numbers as of December 31, Dassault eyes
a market that favors large cabins as it works to
bring its Falcon 6X and 10X to market.
Dassault is displaying a full-scale mockup of
its Falcon 6X in Singapore as it nears service
entry. On pace for certification by the end of
the year, the 5,500-nm 6X will feature the widest
cabin of any purpose-built business jet.
The first production 6X (S/N 5) arrived
at Falcon’s completion center in Little Rock,
Arkansas, in late January. Dassault said teams
there have prepared for months for the arrival
to ensure an accelerated completion and

Small
narrowbodies
continued from page 34

There is already a 100-seat segment flying in
Indonesia with Garuda and Sriwijaya Air.
“The pandemic has had major impacts
there, and we hope the airlines emerge with a
stronger focus on profitability, adjusting their
capacity using efficient aircraft,” Villaron
explained. “Indonesia and Malaysia provide
opportunities for direct replacement and
right-sizing because operators there are now
flying large single-aisle aircraft at 30 percent
load factors.” In pre-pandemic days, load factors averaged 70 percent or more.
Embraer sees Australia as a major opportunity for the original E-Jet and the E2 families.
Alliance Airlines has already agreed to take 32

delivery schedule with processes to enable encompass 125,000 sq ft of hangar space and
“one shot installations” on interiors.
about 19,000 sq ft of office and shop space,
Dassault has three 6X aircraft in flight test- the new facilities will be able to accommodate
ing and plans to fly a fourth equipped with the long-range jets so prevalent in the region
a full interior at the end of the first quarter.
While Bombardier pulled out of the SingaThat model will fly globally to test the matu- pore Airshow over pandemic concerns, it too
rity of aircraft systems.
harbors plans in the region to unveil its serIn addition to the mockup, Dassault brought vice center expansion in Singapore and open a
to Singapore its Falcon 8X with a new interior new 50,000-sq-ft facility in Australia this year.
and a Falcon 2000LXS. The French airframer
To open shortly, the expansion at Seletar
further planned to provide a preview of its Aerospace Park will result in a 430,000-sq-ft
7,500-nm Falcon 10X. Unveiled in May and set (40,000-sq-m) facility and include a 37,000to enter service in the middle of the decade, sq-ft full-service paint facility, a nearly
the 10X also will become Dassault’s largest, 10,000-sq-ft integrated parts depot, and the
addition of more than $15 million in spare
longest-range Falcon yet.
Underscoring its aspirations for the parts inventory.
Asia-Pacific region, Dassault’s ExecuJet MRO
The expansion comes as Bombardier remains
Services in December revealed plans to build upbeat over prospects for the region. “Over the
its own 144,000-sq-ft maintenance facility at next 12 months, we see demand intensifying to
Subang Airport, replacing the 64,000 sq ft of levels we have not seen since the pre-2008 era,”
leased facilities that it currently operates. To a Bombardier spokesperson told AIN.

used Embraer 190s (18 of which will fly for Qantas on wet lease). However, Alliance and others
also need to replace many aging Fokker 100s and
BAe 146s, so Villaron thinks Australian operators
will take more than 100 original-family E-Jets.
Australia now has four E-Jet operators: Alliance,
Cobham Aviation, Air North, and Pionair.
While many first-generation E-Jet flights
in Australia will be charters and fly-in/fly-out
(FIFO) cargo services, Embraer believes it
will also provide a market for at least 100 E2s,
many contracted for Qantas’s scheduled network—even though Qantas has ordered the
similarly sized A220.

The Airbus A220 Family
In Airbus’s view, the A220 is especially well
suited to the Asia-Pacific region, offering longer range capability, high levels of comfort,
and a 25 percent reduction in fuel consumption compared to the previous generation

Korean Air’s
fleet of 10
A220s have
achieved a significantly high
level of on-time
performance.
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aircraft it replaces, according to Debeauquenne. “We see strong potential for A220 as
the ideal complement to the A320 family, with
a lower cost per trip,” he noted.
“[The A220-300’s] range capability of up
to 3,450 nm is a key selling point in the AsiaPacific region, where distances are often long,
over water and [serving] relatively remote locations,” said Debeauquenne. The range of the
two A220 models allow them to fly non-stop
on the domestic networks of the larger countries in the region, such as Australia, China, and
India, a key advantage that led Qantas to select
the model at the end of last year,” he explained
“The [A220] can fly non-stop on international routes, linking destinations in Southeast
Asia to North Asia, or the Pacific islands to Australia and New Zealand, or even North Australia to South East Asia,” added Debeauquenne.
“Therefore, it would enable the opening of new
routes, both for leisure and business traffic.”
Following the Qantas decision, Airbus continues work on several promising campaigns
in the region, reported the Airbus marketing
boss, who further explained that the two
A220 variants offer distinct market options
for Asia-Pacific carriers.
“[The A220-100 provides] the lowest risk
solution for opening new routes, for growing
regional airlines, and for urban and challenging airports,” he explained. “[The A220-300
represents] the best network feeder, the lowest risk solution for start-ups, and growth
from the A220-100.”

Lack of mandates
doesn’t deter airlines’
sustainability push
An increasing number of airlines in Asia-Pacific
have committed to adopting environmental sustainability targets and practices, even
though the urgency to decarbonize might not
match that of European carriers. In Europe,
national and EU governments have moved to
curtail short-haul flights, impose sustainable
aviation fuel (SAF) blending mandates, and
impose a tax on aviation fuel as part of the
so-called Green Deal. The European Green
Deal sets the blueprint for the EU to become
the first climate-neutral continent by 2050 and
cut greenhouse gas emissions by at least 55 percent by 2030 compared with 1990 levels.
“Europe is the leader of the pack in terms
of going to net-zero by 2050. Some countries
here in Asia such as Singapore, New Zealand,
Australia, Japan, and South Korea have committed to going to net-zero by 2050, but the
two largest countries are somewhat behind,”
noted Joshua Ng, director at Alton Aviation
Consultancy in Singapore. China has said it
targets reaching carbon neutrality by 2060
while India has pushed the goal even further, to
2070. “We see a divergence in terms of the netzero commitment across the region,” Ng told
AIN, adding that in the handful of Asia-Pacific
countries that have committed to that goal, the
commitment involves a mainly “holistic push”
to decarbonize the economy and life.
“Asia being the hardest hit by the Covid-19
pandemic has not yet had the time to formulate
concrete decarbonization policies,” remarked
Umang Gupta, Alton’s airline practice lead.
In Europe, some governments included CO2
reduction requirements in their bailouts of airlines, and, in the U.S., the sustainability drive
does not necessarily stem from regulation.
“[U.S.] airlines see the writing on the wall due
to pressure from business customers and big
shareholders that increasingly set their own
sustainability goals,” said Gupta.
Nevertheless, Asia-Pacific carriers have left
little doubt of their commitment and focus

on environmental sustainability just as profoundly as their European or U.S. counterparts,
stressed Philip Goh, International Air Transport Association’s regional vice president for
Asia-Pacific. “While it is true that many societies in the region are probably not as advanced
in their sustainability focus as Western societies, airlines in Asia-Pacific recognize the seriousness of sustainability as a global issue, and
that they have a responsibility to contribute
to reduction in the industry’s carbon emissions,” he told AIN in an interview just ahead
of the Singapore Airshow. “Many Asia-Pacific

Malaysia Airlines intends
to switch to regular use of
SAF by 2025.

MARTIJN GIJSBERTSEN

by Cathy Buyck

biofuel derived from mustard seeds—the
Qantas contract marks the first time an Australian airline will buy SAF on an ongoing
basis. In fact, Qantas has started discussions
about accessing SAF at its other overseas gateways. “We know that climate change is incredibly important for our customers, employees,
and investors and it is a major focus for the
national carrier as we come out of a difficult
couple of years,” said Qantas Group chief sustainability officer Andrew Parker.
Qantas currently operates one of the largest carbon offset programs in the aviation
industry, and about 10 percent of its customers that book flights on Qantas.com choose to
offset their flights.
The Qantas Group in 2019 pledged to
achieve net-zero emissions by 2050 and
committed to investing A$50 million ($35.7
million) over the next decade to develop a
viable SAF industry within Australia. “Given
the importance of aviation to Australia and
the distances we travel, there’s a huge opportunity to build a local SAF industry here,”

airlines are at the forefront of sustainability
awareness and concerted actions.”
In a move marking Asian carriers’ growing
commitment to decarbonize flying, Qantas
Airways secured a contract with Air BP for the
purchase of 10 million liters of SAF for its services departing from London Heathrow Airport in 2022 with an option to purchase up to
another 10 million liters in 2023 and 2024. The
amount represents up to 15 percent of Qantas’s annual fuel use out of London, according
to the airline. While Qantas and wholly-owned
low-cost subsidiary Jetstar have flown several
demonstration flights using SAF—including a
flight across the Pacific in 2018 powered by

asserted Parker. Qantas wants between four
and six facilities in Australia to start producing SAF by the middle of this decade.
Fellow Asia-Pacific carrier Malaysia Airlines
intends to switch to regular use of SAF by 2025
and inked a wider cooperation agreement with
oil and gas company Petronas that calls for the
provision of SAF at Kuala Lumpur International
Airport and the application of innovative technologies for carbon reduction, carbon offset,
and waste management, as well as research and
development for low carbon applications and
carbon capture. The national carrier of Malaysia operated its first-ever flight using SAF in
continues on next page
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December. The Malaysian Airlines Airbus A330200 burned a blend of conventional Jet-A and
about 38 percent SAF, produced by Finland’s
Neste, on a 12-hour flight from Amsterdam’s
Schiphol Airport to Kuala Lumpur. “With the
completion of this significant first step, we are
committed to working towards having a viable SAF supply chain here in Malaysia and we
believe the only way we could reach this goal
is through strategic collaboration and support
from our stakeholders,” commented Malaysian
Airlines Group CEO Izham Ismail.
“There is an increased thinking in Asia on
how to grow SAF supply, but the key message
is that SAF supply will remain constrained
for many years to come,” said Ng. IATA’s Goh
expressed a similar concern that the production capacity in Asia-Pacific remains far from
sufficient to support what the industry needs
to deliver its Net Zero 2050 commitment. “In
other words, SAF needs a massive ramp-up in
the region,” he warned.
In its Waypoint 2050 position paper,
released in October 2021, the Air Transport
Action Group (ATAG) projected that airlines
worldwide will need around 445 million tonnes
of SAF in 2050—assuming a 100 percent emission reduction factor and an “aggressive” SAF
deployment. Aviation demand in Asia-Pacific
would account for about 40 percent. The Waypoint 2050 analysis estimates that APAC jointly
will require between 1,940 and 2,661 facilities
to produce enough SAF to achieve the climate
targets of the aviation industry in the region.
Globally, that number stands at between 5,000
and 7,000 SAF facilities.
The Japanese government has outlined policies to establish a SAF production and supply

system at domestic airports in 2030, a move
strongly supported by Japan’s two leading airline groups, ANA Holdings and Japan Airlines,
which now rely on imported SAF. “If Japan’s
airports can achieve a stable supply of domestically produced SAF at internationally competitive prices, the international airports in Japan
will become more competitive, which will lead
to the establishment of a stable international
aviation network based in Japan,” the airlines
noted in a joint report titled “Achieving a Carbon Neutral Future in Aviation by 2050,” published last October. ANA and JAL estimate that
achieving net zero CO2 emissions by 2050 for
domestic and international flights by Japanese
airlines and for foreign airlines operating in
Japan will require some 23 billion liters of SAF.

No Mandate in Japan
Japan has set no biofuel mandate for either
domestic or international flights, but both
airlines have used SAF to power flights voluntarily. In 2019, ANA reached an agreement
with LanzaTech for the future purchase of
SAF and in 2020 signed a memorandum of
understanding with Neste to create a mediumto long-term strategic alliance. Last year, the
group procured SAF from Neste for flights
departing from Haneda and Narita.
The JAL Group is also actively investing in
SAF. In September 2018, the company acquired
a stake in Fulcrum BioEnergy, located in California, marking the first investment by a Japanese firm in a SAF manufacturing business.
The deal also included a SAF offtake agreement, enabling JAL to refuel its aircraft with
Fulcrum’s drop-in biofuel for flights departing from North America. On Feb. 4, 2021,
JL319 took off from Tokyo Haneda bound for

Japanese airlines have been flying with SAF, but as yet there is no mandate in Japan for SAF use.
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Fukuoka, using SAF produced with cotton
obtained from donated clothing as feedstock.
One of the most high-profile projects to
boost SAF production in the region is taking
place in Singapore, where Neste has committed to invest €1.4 billion ($1.6 billion) to
extend its renewable product overall capacity
by up to 1.3 million tonnes a year. The Finnish
company wants to start the new production
line during the first half of 2023.
The Neste investment coincides with a
12-month project initiated by the Civil Aviation Authority of Singapore (CAAS) in cooperation with Singapore Airlines and investment
firm Temasek to test the use of SAF at Changi
Airport. The pilot project, due to take place
this year, marks a “significant” step to operationally validate SAF integration options in
Singapore, said CAAS director-general Han
Kok Juan. It will incorporate the blending
of neat SAF in local facilities, certification
of blended SAF, and delivery to Changi Airport. “[The pilot] will provide insights on
end-to-end cost components, potential pricing structures for cost recovery, and support
future policy considerations for SAF deployment,” he said. “Sustainability will be a key
priority of the aviation sector as it recovers
from the Covid-19 pandemic and SAF will be
a critical enabler in the sector’s decarbonization efforts.”
The CAAS in November last year also
signed an MOU with Airbus to launch a technical feasibility study of an airport hydrogen
hub to support future hydrogen-powered aircraft operations. Infrastructure requirements
include the production, storage, and distribution of hydrogen, aircraft ground services,
logistical equipment, and refueling systems.
The Singapore government is not alone in
the region in considering innovative technologies to power aircraft, remarked Goh. “Air New
Zealand has detailed a fleet renewal plan that
switches to electric or hydrogen propulsion aircraft for its regional flights by 2030,” he noted.
As part of its quest for ideas on how to accelerate and deploy propulsion innovations such
as hybrid, hydrogen, or electric technologies
for its new aircraft, Air New Zealand in December released a product requirements document.
The PRD, Air New Zealand’s head of fleet strategy Baden Smith explained, allows the airline
to share its vision for zero emissions aircraft
deployment and current and future aircraft
developers to recognize the country’s and Air
New Zealand’s ambition to make “this a reality
as soon as possible.”
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