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Delta Air Lines, Inc.

100- to 150-Seat Large Civil Aircraft
Exhibit 1: Responses to Questions from the Commission

Every sale for importation, every sale that's made, doesn't change
over the period between the order and delivery. Most of them go
exactly as planned with maybe a little tweaking.

COMMISSIONER WILLIAMSON: And in fact, that was gonna be
my question. Maybe post hearing, anything you have... I was gonna
say, post hearing, if you have any data readily available or something
that you can substantiate -- 95%, 80% of the orders are, you know, or
orders originally ordered, but it'd be helpful. I'm not asking you to
create anything special, but if there's something that's --

Hr’g Tr. 109:5 — 110: 8 (Williamson).

I don't know whether post-hearing you might be able to -- and I asked
this from Boeing this morning about how often do airlines really
change the original order. I mean it happens frequently, but I'm not
sure what percentage of —

Hr’g Tr. 254:12-16 (Williamson)
Response: At least for the course of the past few years, Delta is |
]. While it
is possible that [
], as Greg May testified before the Commission “{C}hange is the
rule not the exception.”' Delta has provided examples of the materiality of these changes

[ ]? and demonstrating [

' Hr'g Tr. 254:18 (May).
2 See Delta Pre-Hearing Brief, Exhibits 26, [ Jland 29|
1; see also Delta Pre-Hearing Brief, Exhibit 27 (side-by-side
summary of changes to material terms); Delta Pre-Hearing Brief, Exhibit 28, Decl. of Daniel J.
Pietrzak.
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Delta Air Lines, Inc.

100- to 150-Seat Large Civil Aircraft
Exhibit 1: Responses to Questions from the Commission

1. These include a circumstance where [
Iy

In addition to those examples, Delta testified at the hearing to the recent
experience with a wide-body order from 2015 that has already been renegotiated.’
Moreover, public reports in the press reflect the circumstance that purchase agreements
are regularly and materially renegotiated.® For that matter, as the Commission noted
elsewhere, United’s order for 737-700s is now certain to result in delivery of exactly no
737-700s.”

But this should not be an issue in dispute—Boeing’s order book strategy [

1.} Boeing intentionally [

1.° But even with this

strategy, Boeing cannot accommodate all customers. At the hearing, Boeing testified that

* Delta, Pre-Hearing Brief, Exhibit 28, Decl, of Daniel J. Pietrzak, §{ 4-5; See also Delta, Pre-Hearing
Brief, at 42-43.

See Delta Pre-Hearing Brief, Exhibit 27 (side-by-side summary of changes to material terms).

> Hr'g Tr. 254:17-23 (May). ,

See, e.g., “Malaysia Airlines is Buying 16 New Airplanes from Boeing,” Fortune (Sept. 13, 2017),
http://fortune.com/2017/09/12/malaysian-airlines-buying-airplanes/ (last accessed Dec. 26 2017),
attached as Ex. 24; Victoria Moores, “Pegasus Airlines converts options on 25 A321neos,” ATW
Online (Dec. 21, 2017), http://atwonline.com/aircraft-orders-deliveries/pegasus-airlines-converts-
options-25-a321neos (last accessed Dec. 26 2017), attached as Ex. 25.

7 Hr'g Tr. 91:6-10 (Schmidtlein).

8 See[ ] QR, at 1I-11d, II-11e.

®  Seeld
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Delta Air Lines, Inc.

100- to 150-Seat Large Civil Aircraft
Exhibit 1: Responses to Questions from the Commission

it “focuses on winning every order and adjust capacity to meet demand.”'® That has not
been Delta's experience. As noted by Mr. May at the hearing, Boeing did not compete
for an order of 37 larger narrow-body LCA (737-900ER) because it informed Delta it had
no production slots through 2020."!

There would seem to be no genuine dispute that purchase agreements are a poor

guarantee, at best, of the what and when of any future delivery.

1 Hr'g Tr. at 46:7-8 (McAllister).
" Hr'g Tr. at 200:7-20 (May).
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Delta Air Lines, Inc.

100- to 150-Seat Large Civil Aircraft
Exhibit 1: Responses to Questions from the Commission

Page 31 to 32 of its brief, Boeing provides a list of examples of routes
that are rightsized in their paper “for 100 to 150-seat large civil
aircraft.” Do you have any examples of airlines serving those routes
with out of scope single aisle large aircraft?

Hr’g Tr. 221:15-20 (Schmidtlien).

Response:  As noted at the hearing, Boeing listed these examples as BPI, as a result,
Delta does not have access to them. As of this writing, Boeing has not revised its BPI
designation, and so Delta itself cannot respond further to this request. However, we note
that Delta, which has one of the broadest US networks, flew 100- to 150-seat LCAs
exclusively on just 6 routes in 2016.'> Delta flew out of scope single aisle LCA on 420

out of the 426 routes or 99 percent of the routes it flew a 100- to 150-seat LCA."

2 Hr’g Tr. 206:7-11 (Esposito).
B See Hr’g Tr. 206:5-11 (Esposito).
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Delta Air Lines, Inc.

100- to 150-Seat Large Civil Aircraft
Exhibit 1: Responses to Questions from the Commission

Okay, thank you. No, there are public estimates that Delta purchased
the CS100s for $19.6 million and $23 million for aircraft. Why
wouldn't other airlines that compete with Delta, demand similar
pricing? And I know this is statement about that they don't know, but
if there's speculation out there, I'm sure there's no harm in asking for
low price. So why wouldn't they?

Hr’g Tr. 283:12-19 (Williamson).

Response:  As addressed in Delta's post-hearing brief at 14, purchasers may well
attempt to leverage rumors in negotiations, but the result is not a price effect attributable
to Bombardier.

Regardless of acquisition price, airline fares are established based on supply and
demand. Delta provides a declaration from Paul Baldoni, Delta's Managing Director for
Domestic Revenue Management in Exhibit 23. As detailed in the declaration, Delta
fares are based on dynamic pricing that takes into account supply and demand on each
route." The factors that are taken into account include: (1) passenger demand, (2) price
sensitivity (leisure travel, business travel, etc.), (3) the supply of seats offered by Delta
and competitors on the route, and (4) product quality between Delta and competitor
airlines.”® Delta also uses sophisticated inventory management software to manage the

seats offered for sale and the fares associated with those seats. '® Delta does not take the

4 Ex. 23, Baldoni Decl., ] 3.
15 Id
1 1d 94,
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Delta Air Lines, Inc.

100- to 150-Seat Large Civil Aircraft
Exhibit 1: Responses to Questions from the Commission

acquisition cost of the aircraft into account when setting fares or as part of its inventory
management process.17
Delta's approach is not unique. It is well documented that airlines use
“increasingly-sophisticated software” in setting their fare prices to maximize their profits
through revenue management.'® Revenue management “has become increasingly
complex and fiercely competitive.”” Many factors play a role in this complicated and

sophisticated calculation, such as route competition, route distance, seat demand, seat

supply, day of the week of the sale, and day of the week or time of the day of the flight 2

" Id q5.
Ex. 26, Hugh Morris, “How airlines set their ticket prices - plus tips to beat them at their own game,”
The Telegraph (Sept. 21, 2016), http://www.telegraph.co.ul/travel/advice/how-airlines-set-the-price-
of-flight-tickets-and-how-to-beat-them/ (last accessed Dec. 26 2017); Ex. 27, “Airline pricing secrets:
How carriers come up with fares,” CNN (June 16, 2017), http://www.cnn.com/travel/article/airline-
o pricing-secrets/index.html (last accessed Dec. 26 2017).
Id
% Ex. 28, “Understanding Airline Ticket Prices: Why a Seatmate’s Airfare Costs More or Less than
Yours,” FARECOMPARE, https://www.farecompare.com/travel-advice/understanding-airline-ticket-
prices-why-your-seatmates-airfare-cost-more-or-less-than-yours/ (last accessed Dec. 26 2017).
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Delta Air Lines, Inc.

100- to 150-Seat Large Civil Aircraft
Exhibit 1: Responses to Questions from the Commission

So the question I'm asking is, is it possible, and I guess petitioners to
comment on this, to get an impression of where the CS100 and 300 fit with
basis to 737-700? In terms of relative cost -- the things that are important to
the airline when they decide to —

Hr’g Tr. 288:7-11 (Williamson)

Response:  Attached as Exhibit 4, is a table breaking out the operating and other costs
of the CS100 compared to the 737-700 and other aircraft in Delta’s fleet. Of note, the
737-700 is burdened with the highest per-seat cost of any aircraft in the 1,300-aircraft
Delta fleet, regardless of whether the purchase price of the aircraft is considered or not.
Quite simply, while the 737-700 has a limited utility in a handful of airports, it is
an inefficient aircraft to operate and undesirable in most every circumstance for Delta’s

network.
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Delta Air Lines, Inc.

100- to 150-Seat Large Civil Aircraft
Exhibit 1: Responses to Questions from the Commission

1. If the Commission decides to define the domestic like product
as all single aisle large civil aircraft, it will need to assess conditions of
competition in that market as opposed to the narrower 100-to 150-seat
market.

Response:  Delta urges the Commission to define the domestic like product as all
single aisle large civil aircraft above 100 seats, and thereby remedy the artificial and
counterfactual nature of the 150-seat limit Boeing urges. There are several aircraft, such
as the A320 and Boeing 737-800, which are not much larger than 150 seats in standard
configuration, so the domestic like product as all single aisle LCA above 100 seats avoids
the artificial result of excluding these and other relatively close substitutes (such as used
MD-88s and MD-90s) for carriers seeking a 140-160 seat aircraft.?! Defining the
domestic like product as all single aisle LCA with 100 or more seats accurately reflects
the reality that there is in fact a continuum of products in this broader market—aircraft of
increasingly larger size which all serve essentially the same function (i.e., passenger air
transportation) and are generally substitutable with other single aisle LCA of roughly the
same size, but generally not attractive substitutes for single aisle LCA which are
significantly smaller or larger, when carriers seek to purchase aircraft to meet a specific
mission profile. To suggest that a single aisle LCA like the A320, which is only slightly
larger than 150 seats in standard configuration,? is in a totally different market than a

single aisle LCA which has 149 seats in standard configuration, simply ignores reality.

?! See Conf. Tr. 173:12-17 (Esposito).
2 See Id.
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Delta Air Lines, Inc.

100- to 150-Seat Large Civil Aircraft
Exhibit 1: Responses to Questions from the Commission

a. What key distinctions, if any, would you draw between
the demand conditions in the market for in-scope 100- to 150-
seat LCA and the market for all single aisle LCA?

Response:  The market for all single aisle LCA generally corresponds to Delta’s
discussion of the demand conditions for what the 100- to 150-seat LCA market
Commerce accepted as the scope of the investigations. Airlines that employ a diversified
fleet strategy, such as Delta, go to market not just to purchase a single-aisle LCA, but one
that meets their mission requirements.” Airlines are, of course, always on the lookout for
a potential savings as to»expected future needs, but a diversified fleet strategy, ultimately,
requires the airline to secure from the market the aircraft that meets its needs at each of
the market segments.” (For Delta, of course, that meant specifically needing aircraft in
the 100- to 110-seat space.)® Overall, there is generally greater demand for larger aircraft
(above the arbitrary 150-seat line) but that does not negate the specific demand Delta had

for 75 109-seat LCA or that Boeing does not have an aircraft to offer at that size.

Z Hr'g Tr. (196:15-16) (May) (“We go to market and launch a campaign to strengthen our fleet with

aircraft to specific parameters.”); See also Hr’g Tr. 207:17-208:2 (Esposito).
2 See Hr’g Tr. 204:8-12 (Esposito).
¥ Hr'g Tr. 196:17-20 (May).
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100- to 150-Seat Large Civil Aircraft
Exhibit 1: Responses to Questions from the Commission

b. What key distinctions, if any, would you draw between
the supply conditions in the market for in-scope 100- to 150-
seat LCA and the market for all single aisle LCA?

Response:  The market for all single aisle LCA is probably better developed as a
whole than what Commerce has defined as the 100- to 150-seat LCA market segment,
which as defined has very few products currently in production. Overall, however, the
key consideration is how very similar the supply conditions of the 100- to 150-seat space
are to the market for all single-aisle LCA. One additional supply consideration is that
Embraer's offerings would be included at the low end (100- to 110-seat) of the all single

aisle LCA market. Presumably, that is why Boeing is now seeking to acquire Embraer.

10
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Exhibit 1: Responses to Questions from the Commission

c. What conclusions should the Commission draw with
respect to substitutability and the importance of price when
looking at the market for all single aisle LCA?

Response:  The conclusions would be very similar to those Delta has asked the
Commission to draw as to the 100- to 150-seat portion of the market for all single-aisle
LCA. Génerally speaking, that means that, yes, these are all aircraft intended to carry
passengers from one destination to another. Depending on the structure of a particular
airline’s network, the specific flight may have greater restrictions as to the specific
capacity of aircraft the airline seeks to operate in that space. As a result, the price of
larger aircraft makes sense if the airline needs a larger aircraft and believes the specific
mission for which the aircraft is intended requires an aircraft of that capacity. Likewise, if
the aircraft is too large for the mission, the airline would be burdened with the additional

costs of the empty seats.?

% Petition, 44.
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United States Department of Transportation

OST_R | BTS | Transtats

Bureau of Transportation Statistics

OST-R > BTS

(The month selection does not apply to Revenue and Costs and On-Time Summary)

Browse Statistical Products and

Data

Select a month: | September 2017 ¥ | Select a carrier:

Learn About BTS and Our Work

Delta Air Lines

Ask-A-Librarian | A-Z Index

Newsroom

v

Carriers with annual operating revenue over $20M

Passenger

Cargo

Delta Air Lines (DL)

Scheduled Services Only

BTS Data as of 12/26/2017

Summary Data (U.S. Airports, 12 Months Ending

September)

2016
118,169k

Passengers
Departures
RPM 2

AsM 3
Loadfactor

Air Cargo 4
Markets Served

Share 5

110,301m

127,783m

2017
120,479k

917k
114,260m
131,198m
87.1%
436m

159

16.91%

%Chg
1.95%

0.16%
3.59%
2.67%

0.80 pts
7.21%
0.63%

0.06 pts

1 Among 89 passenger carriers for 2017

2 Revenue Passenger Miles

3 Available Seat Miles

4 Air Cargo is the sum of Freight and Mail in pounds.
5 Market share based on Revenue Passenger Miles.

Top Domestic Markets* (October 2016 - September 2017)

Market Passengers Share**
Atlanta, GA 32.48m 72.90%
Minneapolis, MN 8.77m 51.94%
Detroit, Mi 7.19m  47.20%
New York, NY 6.94m  25.83%
Salt Lake City, UT 5.72m  51.66%
Other 59.38m 9.59%

* Based on total enplaned passengers at all airports in a city.
** The table shows the carrier's share in each of the markets.

The pie chart shows each market's share in the carrier's total air passengers.

Monthly Flight Operations (ending September 2017) Revenues and Costs

2016 vs. 2017 (4 quarters ending Q3 of each year)

Top Domestic Origin-Destination City Pairs *

https://www.transtats.bts.gov/carriers.asp?pn=1

Operating Revenue (millions)

Operating Cost (millions)

Operating Profit/Loss (millions)

Net Income (millions)
Passenger Yield (cents)?
Revenue per ASM (cents)3

Cost per ASM (cents)*

2016
39,888

32,219

7,669
4,764
14.38
17.75
14.33

2017
40,687

34,707
5,981
3,676
14.24
17.94

15.30

%Chg1

2.00%

7.72%

-22.01%

-22.84%

-0.97%

1.07%

6.77%

1 When negative in profit or net income, P=Profit in latest period vs year earlier loss, L=Loss
in latest period vs earlier profit, and ...=Not meaningful.

2 Calculated by dividing passenger revenue by revenue passenger miles.

3 Calculated by dividing operating revenue by available seat miles.
4 Calculated by dividing operating cost by available seat miles.

Domestic Flights, 2012-2017*

% On Time 2012
Departure 87%
Arrival 87%

Avg Delay (min.)***

Departure 57.92

Arrival 55.34

2013
86%

85%

60.49

58.63

2014
85%

84%

58.32

56.87

2015
85%

86%

60.65

61.26

2016
86%

86%

67.58

68.59

2017
84%

85%

68.49

69.86

Delta Air Lines On-Time Performance Summary

Rank**
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% Cancelled

Total 0.51% 0.32% 0.81% 0.44% 0.45% 0.75% 2
Number of Flights (000)
Total 727 755 800 876 923 922 2

* November 2016 - October 2017.

* Based on enplaned passengers of all airports for a city pair October 2016 - ** Ranked for November 2016 - October 2017

September 2017. *** A flight is considered delayed when it arrived or departed 15 or more minutes later than the
schedule. Average delayed minutes are calculated from delayed flights only.
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I
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https://lwww.wsj.com/articles/boeing-held-takeover-talks-with-brazilian-aircraft-maker-embraer-1513874742

MARKETS | DEALS

Boeing Confirms Takeover Talks With
Brazilian Aircraft Maker Embraer

Boeing and Embraer have discussed a deal that would value Embraer at a big premium to its market
value Thursday morning of some $3.7 billion

Boeing and Embraer have been discussing a deal that would involve a relatively large premium for Embraer. Shown,
the new Embraer Phenom 300E corporate jet in an undated photo released Oct. 9. PHOTO: HANDOUT/REUTERS

By Dana Mattioli, Dana Cimilluca and Liz Hoffman
Updated Dec. 21,2017 6:57 pm.ET

Boeing Co. is in takeover talks with Brazilian aircraft maker Embraer SA, a move to
fortify the U.S. aerospace giant against recent efforts by its greatest rival to move into
the market for smaller passenger jets.

A deal would hand Boeing the largest maker of so-called regional jets that serve
smaller airline routes, as well as access to Embraer’s well-regarded engineering
workforce.

It is the latest salvo in the global competition between Boeing and Airbus SE, which
recently announced a similar deal to take a majority stake in a jetliner program run by
Canada’s Bombardier Inc., the second-largest maker of regional jets.

Boeing and Embraer confirmed the discussions Thursday after a Wall Street Journal
report on the talks. The companies have been discussing a deal that would involve a
relatively large premium for the Brazilian company, which had a market value of about
$3.7 billion before it soared on the news, according to people familiar with the matter.

https://www.wsj.com/articles/boeing-held-takeover-talks-with-brazilian-aircraft-maker-embraer-1513874742



12/26/2017 Boeing Confirms Takeover Talks With Brazilian Aircraft Maker Embraer - WSJ

The parties are awaiting word from the Brazilian government on whether it would sign
off on the combination, the people said. The government has a so-called golden share in
Embraer that gives it veto power over such a transaction.

Embraer is a crown jewel of Brazilian industry, and it is far from guaranteed the
government would sign off.

A deal would be the latest in a string of aerospace blockbusters that could remake the
landscape for plane production around the globe.

In September, in the biggest aerospace deal in history, United Technologies Corp.
agreed to buy airplane-parts maker Rockwell Collins Inc. for $23 billion. And Northrop
Grumman Corp. agreed to buy rival defense contractor Orbital ATK Inc. for $7.8 billion
in cash. Earlier this year, Rockwell closed on a deal to buy aircraft-seat maker B/E
Aerospace.

To help entice the
government, Boeing is

- H willing to take steps to
H Ig h FI I e rs protect Embraer’s
Airbus seeks a majority stake in e manasementand

) ) ) jobs, one of the people
a Bombardier jetliner program, said. It is also ready to
while Boeing is in talks to buy :}tl“ictu“;;deat““tjray
17 at would protect the
all of Brazil's Embraer. government’s interest in
Estimated revenue for 2017 pmoraer's derense
usiness, which already
= has a joint venture with
Boeing $92.2B Boeing,

Embraer’s U.S. shares
soared on the Journal
report Thursday—at one
point rising by some
30%—and closed up 22%.

Embraer I $5 8B Boeing was little

Airbus

changed.

city of Sdo José dos
(aerospace Only) Campos in the state of

Bombardier I $7.2B Embraer, based in the

Sao Paulo, is the world’s
Source: Thomson Reuters third-largest

THE WALL STREET JOURNAL. commercial-jet

manufacturer by

revenue and has some
18,000 employees. It is best known for making regional jets in the 70- to 100-seat range,
which are heavily used on routes where demand doesn’t warrant use of larger Boeing
or Airbus planes. Its new E2 jet can carry up to 140 passengers.

Boeing’s smallest jet has around 130 seats. The company hadn’t previously indicated
interest in smaller planes. Embraer’s defense offerings include the A-29 Super Tucano

https://www.wsj.com/articles/boeing-held-takeover-talks-with-brazilian-aircraft-maker-embraer-1513874742
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light-attack and advanced trainer aircraft and the KC-390 military cargo plane, which
is marketed by Boeing as part of their joint venture.

Embraer also makes systems for border monitoring and surveillance.

Airbus recently announced plans to take a majority stake in Bombardier’s single-aisle
CSeries jetliner, a struggling program that the European company thinks could have
big potential.

That proposed deal comes amid a trade dispute between the U.S. and Canada over
alleged state subsidies to Bombardier and would intensify competition between Airbus
and Boeing. Boeing opposed the Airbus move, calling it “a questionable deal between
two heavily state-subsidized competitors to skirt the recent findings of the U.S.
government.”

The Commerce Department has proposed slapping Bombardier with a tariff that would
quadruple the price of a CSeries aircraft in the U.S. after Boeing complained of
predatory pricing and state subsidies. A final decision is expected next year. Brazil has
also challenged Canada’s support for Bombardier before the World Trade Organization.

Embraer was founded in 1969 with help from the Brazilian government. When the
government privatized the company in 1994, Embraer was unprofitable and saddled
with over $200 million in debt.

Boeing, based in Chicago, is the world’s largest aerospace company with a market value
of about $176 billion. It makes commercial jetliners and defense, space and security
systems as well as military aircraft, weapons, satellites and helicopters.

Buying Embraer would also increase Boeing’s exposure to the market for business jets,
which has been under pressure from sluggish sales since the financial crisis.

Under Chief Executive Dennis Muilenburg, Boeing has been cutting costs, in-sourcing
more manufacturing and reducing pension liabilities. Its shares have soared this year
as it has boosted cash generation and pledged to return $18 billion to stockholders over
the next two years via buybacks.

It is expected to be one of the largest beneficiaries of tax reform, with analysts
forecasting its effective tax rate will drop 10 percentage points to the upper teens.
Some deal makers have speculated that companies that benefit from tax reform could
earmark the proceeds for mergers and acquisitions.

—Ben Dummett, Doug Cameron and Robert Wall contributed to this article.

Write to Dana Mattioli at dana.mattioli@wsj.com, Dana Cimilluca at
dana.cimilluca@wsj.com and Liz Hoffman at liz.hoffman@wsj.com

Appeared in the December 22, 2017, print edition as ‘Boeing Is In Talks To Buy
Embraer.”

Copyright &copy;2017 Dow Jones &amp; Company, Inc. All Rights Reserved

This copy is for your personal, non-commercial use only. To order presentation-ready copies for distribution to your colleagues, clients or customers visit
http://www.djreprints.com.

https://www.wsj.com/articles/boeing-held-takeover-talks-with-brazilian-aircraft-maker-embraer-1513874742
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12/26/2017 How the unwanted Boeing 717-200 became popular - Business Insider

BUSINESS
INSIDER

How the Boeing jet no one wanted became
the plane airlines scour the planet for

BENJAMIN ZHANG
1 DEC. 3, 2017, 9:53 AM

A Delta Air Lines Boeing 717-200.

Flickr/Tomas Del Coro

¢ The Boeing 717-200 went out of production in 2006.
¢ Only 156 of the planes have been built.
¢ A decade later, the airlines that operate the 717 want more of them.

On May 23, 2006, Boeing delivered the last two 717-200 jetliners to customers at its Long Beach, California
factory. It marked to the end of a program filled with promise but that had ultimately failed to capture the
interest of airlines. Even Boeing's well-oiled sales operation could only manage to muster up 156 orders for the
little 100-seat, short-haul-airliner.

Currently, the 717 is operated primarily by four airlines; Delta, Hawaiian, Qantas, and Spanish low-cost carrier
Volotea. With 91 of the planes in its fleet, Delta is the by far the type's largest operator.

Incredibly, a decade after being axed from Boeing's lineup, airlines are scouring the planet looking for available
Boeing 717s.

"These guys keep begging me to give them more 717s," Dinesh Keskar, Boeing's senior vice president of sales for
the Asia Pacific and India, told Business Insider. "But that era over and it's not going to happen."

http://www.businessinsider.com/boeing-717-jet-delta-hawaiian-qantas-2017-12
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So how did a plane Boeing couldn't sell become an aircraft that airlines can't get enough of?

The difficult life of the 717

Well, there are several reasons, but first some background. Even though the 717 carries both the Boeing name
and company's signature 7X7 naming scheme, it's not actually a Boeing. Rub on that Boeing logo with a brillo pad
and some soapy water and you'll soon find the words McDonnell Douglas imprinted on the plane.
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In 1997, Boeing acquired its long-time rival McDonnell Douglas for $13 billion. At the time, McDonnell Douglas

produced the MD-11 widebody and the MD-80/90 narrow-body. Soon after the merger, Boeing phased out all of
MD's commercial airliners. But, it spared a new variant of the iconic DC-9 airliner called the MD-95 that was set
to enter service in 1999. (The MD-80/90 were also variants of the DC-9.)

To make it fit better into the Boeing's portfolio of products, the MD-95 was rebranded the 717-200.
However, that wasn't enough to convince airlines to buy in.

Even though it carried the Boeing name, it was still a plane designed and engineered by a different company with
differing thinking and philosophies. Thus, the 717 was an orphan that didn't belong to any of Boeing's product
families.

"We have the 737MAX 7,-8,-9, and -10. We have a family," Keskar said. "You talk to others and they'll tell you
that family has a lot of value."

For airlines, there's great financial incentive to have aircraft of varying sizes and roles being operated by the same
crew and serviced by the same maintenance teams using the same spare parts.

Even though the McDonnell Douglas DC-9/MD-80/MD-9o still served as the backbone of many major US
airlines like American, Northwest, and Delta, none of the big boys would take the bait. In fact, when American
acquired Trans World Airlines in 2001, it sold off all of its 717s.

http://www.businessinsider.com/boeing-717-jet-delta-hawaiian-qantas-2017-12
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Wikimedia Commons

During the turbulent days of the early 2000s, the airline industry was reeling from the terrorist attacks on 9/11
and spiking fuel prices. Which meant many of the 717's potential customers were either in no financial position to
buy any planes or were dumping its aging MD fleet in favor of more fuel-efficient planes like the Boeing 737NG or
the Airbus A320.

Interestingly, the people who did buy the plane loves them.

"They're brilliant aircraft. Anyone who has them wants more of them," Qantas CEO Alan Joyce told Business
Insider.

And Hawaiian Airlines CEO Mark Dunkerley echoed those sentiments.

"It's great little secret. For what we do here in Hawaii, there's no better aircraft built today or even on the drawing
board."

Delta CEO Ed Bastian also praised the 717 for its durability and reliability during a recent interview with Business
Insider.

The rebirth of the 100-seat airliner

As with many things in life, what is old is new again. As the airline industry recovered, demand for air travel
boomed while investors ratcheted up the pressure to lower unit costs. The solution; upgauging to bigger planes.

http://www.businessinsider.com/boeing-717-jet-delta-hawaiian-qantas-2017-12
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Qantas

As a result, Boeing and Airbus both neglected the 100-150 seat market in favor of bigger, pricier, and higher
margin models.

While this was happening, another little phenomenon happened in the airline industry, the regional jet. During
the 2000s, Bombardier's CRJ and Embraer's ERJ made their presence felt in a big way by offering small 50-70
seat regional jets that allowed airlines and their regional partners to serve routes traditionally operated by
turboprops with jets.

"Back in 2009 we had over 500 small aircraft,” Bastian said. "The CRJ-200 was our predominant fleet type."

Over time, airlines began to upgauge their regional jets with mainline aircraft. That's where the 717 jumps back
into the picture.

With around 100-130 seats, the 717 is the perfect size aircraft to take over for regional jets. In fact, Boeing used to
market the 717 as the "Full-size airplane for the regional market."

http://www.businessinsider.com/boeing-717-jet-delta-hawaiian-qantas-2017-12
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A Delta Connection Bombardier CRJ.

AP

"The 717 is very much about how do we get out of the regional jets," Bastian said. "Customers hated the small
regional jets, our employees hated them because they looked at it as an outsourcing of their jobs, and our
[investors] hated them because they're fuel inefficient and their ownership costs were escalating.”

"Even the regional operators didn't the like them cause they are losing money on it because we had the contracts
screwed down pretty low," Bastian added.

With the addition of AirTran Airways' fleet of 88 717s following the low-cost carrier's acquisition by Southwest,
Delta was able to drop 200 regional jets from its fleet.

Unfortunately, for Delta or anyone else looking to get their hands on a batch of 717s, they are pretty hard to come
by. Delta currently operates roughly 60% of all 717s ever made while Qantas and Hawaiian, the second and third
largest operators, have no plans to relinquish their planes anytime soon. And while Volotea's said that they will
replace their 17 717s with Airbus A319s, there still aren't that many of the 100-seaters out there.

http://www.businessinsider.com/boeing-717-jet-delta-hawaiian-qantas-2017-12
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Flickr/redlegsfan21

Since discontinuing 717, Boeing has also stopped selling the smallest variant of the 737, the 737-600. As a result,
the company has abandoned the 100-150 seat market.

That's where a plane like the Bombardier C Series, now under Airbus control, comes into the picture. The CS100
is of a similar size to the Boeing 717, but with much greater range and fuel efficiency.

According to Bastian, Delta's long-term plan is to eventually replace the airline's older 717s with the 75 CS100 jets
it has on order.

Two decades after it first flew, the Boeing 717-200 is still going strong. Even though Boeing didn't sell many of
them, those that did buy the 717 can't get enough of them. That's a sign of a great plane.

Get the latest Boeing stock price here.

http://www.businessinsider.com/boeing-717-jet-delta-hawaiian-qantas-2017-12
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High stakes

Mo air show would be complete without a first-day order frenzy, but to concentrate on figures
alone misses the underlying face-off taking place between Airbus and Emirates over the A380

o concentrate on the Emirates A380 order saga in

anticipation of writing large figures in Dubai air
show hoadlines is to ignom the fascinating high-stakes
poker game being played in the background = one in-
vohving mumbers far greater than a couple of dopen air-
craft and a fiow billions of dollars.

Emirates satisfied those eager for a splazh story on
the opening day with an agreement for Boeing T87-108
and the unveiling of a luxurious cabin revamp for 7775
It even managed some publicity by proxy as the evient
began to close, through the huge 737 Max deal resched
by partner Flydubai — adding to a sense that Airs had
been beft back at the starting gate as far as Dubai's main
carrher was comoerned,

This is nonsense, of course, becawse air shows are
transient and the absence of a showpiece is hardly evi-
dence of Rallure when the airline in question has 100
A380s and has expressed, time and again, its devotion
for Airbus’s double-deck flagship.

At Dubai, Tim Clark afpeared both
exasperated and baffled over the
weak take-up by other airlines

Emirates is passionate about taking the A380 and
Adrbus is desperate to sell the jet. From the outside, this
looks like a shoo-in for both sides, with only the usual
fine points to negotiste away.

That is why the real Emirates AIBO story at Dulai is
not & matter of how many, and how much, hut about
whether Emirates is calling Airbus's bluff

Because the airframer has consistently defended the
Az80, boldly dismissing doubts over its longevity, in
the face of an undeniable shsence of orders, and assert-

“| raise your 10 years”

ing that the aircraft. bomn into the darkness of a global
econorie slurmp, is et to have it dawn.

By seeking a guarantes over A380 production for
1015 years after completing its current orders — effec-
tively the mid-2030s or bevand = the airline is asking
Adrbus whether the cerfainty it expresses to the press
about future sales is echoed in its own boardroom.

Al the Dubai show, Emirates president Tim Clark
appeared both exasperated and baffled over the weak
take-up by other airlines, and evoked Airbus's own
reasoning about traffic forecasts and airport conges-
tion by suggesting that reluctant carriers are engaged
in dangerously short-term thinking. Clark has promot-
o the A380 relentlessly and argues, convincingly,
that the airline has marketed the aircraft as much as
Airbus = perhaps even more,

Airtms and Emirates, for now, are the only two real-
istic players ssated al the A380 card table. That much is
obvious. Less so is which of the two has greater faith in
the jet, B
See Show Report P12

35-alive

Lockheed Martin F-22 Raplor and a Sukhoi Su-35
shared & common mnway ramp for the first time
at the Dubai akr show,

As reports heat up of a budding competition be-
tween the Su-35 and the Lockheed F-35 for a United
Arab Emiratas air force contract, that unlikely pairing
at Al Maktoum International secmed appropriate.

The UAE has long made known its interest in the ca-
pahilities that the F-35 brings to the table. More recently,
Russia has claimed the Su-35 is under active considera-
tion and in February signed an sgreement with Abu
Dhabi to study nest-generation fighter concepts.

For its part, the US povernment appears uncomfort-
able with these developments, A top US Air Farce

commander briztled when asked about the possibility
of the two jets operating side by side.

Since the apparent demise of a Russo-Indian pact to
develop a variant of the Su-57, the F-35 has held a mo-
nopoly on exportable fifth-generation capabilities. No
douht, Washington would like to keep it that way.

What the UAES true intentions with the Russians
are is unclear. Is it simply a negotiating ploy to extract
batter terms from Washington? Or is it part of & larger
geopolitical manoeuvre to offset Russia's Iran-centric
approach to the region? Or perhapa a little of both?

In any event, the unfolding fighter compatition in
Abu Dhabi boars watching, 8
See Show Report P12
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BRIEFING

INVESTIGATORS PROBE FLYBE NOSE LANDING
SAFETY One passenger received hospetal treatmant after a 10
Nevember landing incident at Belfast International ainport in
Morthem Irefand involving a Bombardier 0400 operated by UK
carmer Flyte, The aircraft, with 57 passengers and crew, landed
with it= nose-gear not propery deployed, after an approach to

EASYJET PICKS TUI CHIEF FOR TOP JOB
MANAGEMENT UK low-cnst camier Easy let has appointecd
Tul Group executive Johan Lundgren as its chief executive, to
succeed Carohm McCall from 1 December, Lundgren has spent
the past 12 years with the travel operator, serving a8 group dep-

FIRST C919 ARRIVES AT XIAN TEST SITE
PROGRAMME Comac has flown its first C31% prototype to
Xian, marking the start of the next phase in its fight-test and
certification campaign. Aircraft B-001A departed Shanghai
Pudang Intemational airpart on 10 Nevernber, complating the
700nm (1,300km) flight in 2h 24min atup to Mach 0.74,

EVA RECEIVES ITS FIRST 777 FREIGHTER
DELIVERY EVA Air has taken delivery of its first Bosing 777
Freighter, and will put the aircraft on services between Asia and
North Armerica from late this menth, via a technical stap in
Anchorage. The Tawanese operator has another four GE
Ayiation GEFO-powered 777Fs on onder, for delivery by 2019,

STAFF SHAKE-UP SOLVES RYANAIR ROSTER ROW
OPERATIONS Ryanair insists it will not experience any further
disruption to its operations because of a lack of available pilots,
after implementing measunes 1o fix its crew rostering schame, i
has reintroduced a fourweek rota as standard, ntroduced new
pay and conditions and is recruiting additional flightorew.

KUCKO TAKES HELM AT GULF AIR

APPOINTMENT Ex-Croatia Airlines head Kresimir Kucko took
the post of Gulf Air chief executive on 12 Novembaer,

Maher Salman Al Musallam, who left earlier this year He will
A320neo-family jets and 10 Bombardier C5100s to amive.

US NAVY DETAILS SUPER HORNET SHORTAGE
READINESS The LIS Mavwy's commandser of naval air forces,
Wice Adm Mike Shoemaker, séys the routine “cannibalisation™
of parts i affecting reacliness. At the baginning ef October, in
our [Boeing FAA-18E/F] Super Homet community alone, only
half of our total inventory of 542 aircraft were fiyable. Only 31%
woizre fully mission capable and ready to fight tonight’.”

A400M GEARBOX FIX SLIPS INTO 2018
FROPULSION Work to clear a permanent propeller gearkbox
{PGB) fix for the Airbus Defence & Space A400M transport wall
take longer than expected, Europrop Intemnational confirms.
The angine cansartium had targeted approval for modifications
to the TP400-Dé's Avia Aerc-supplied PGE in the third quarter,
but is now aiming for certification *at the beginning of 2018°.
Ses Featurs P42
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Gulf state’s inventary of French-built type comprises 45 examples

PROCUREMENT CRAM HOYLE LONDON

Modernisation for
UAE's fighter fleet

Mation intends to upgrade its Mirage 2000-%s and F-16s as
air force responds to new mission requirements in region

hile its yers-long search

for a future fighter contin-
s, the United Arab Emirates
has revesaled & plan to modernise
its in-service fleet of French- and
US-supplied combat aircraft.

Dwring the Dubsai air show on
14 November, Dassaultl confinmed
that the UAE's armed forces *have
announced their intention tosign
a contract for the uperde of their
hlirage 2000-9 fleet ™.

The company declines to pro-
vidhe Furtheer information, but sayvs
it “welcomes this decision, and is
grateful to the UAE authorities
for their trust™. Il also points fo
the single-engined fghter’s “high-
quality participation in interna-
tional coalition operations”

“The Mirage 2008-9 has prov-
en through time it is one of the
best aircraft there is in the opera-
tional feld.” the UAE defence
ministry tells FlightGlobal. “The
upgrade is to fulfil mission nesds
and requirements, which have
changed based on what s going
on in the |Middle East] area. [t re-
quires new technologies o be
abibe to operate the aircrafi,”

Avionics  supplier  Thales
stands to benefit from the pro-
spoctive conlmact, having sup-
plied equipment including s

radar, mission computer, elec-
tronic warfare systems, cockpit
displavs and helmet-mounted
clieing technolomy.

Flight Fleets Analyzer shows
the UAE air force has an active
feet of 55 Mirage 2000-95, includ-
ing 14 trainers. plus 10 earlier-gen-
eration Mirege 2000s. The assets
ar aigesd beptveeen 13 and 28 years,

Also at the show. the UAE an-
nounced a $1.6 billion deal for
Lockheed to upgrade the capahili-
ties of its almast 60 F-16EF come-
hat aircraft. The potential modemi-
sation activity was first detailed by
the U5 Defense Security Coopens
tion Agency in fanuary 2014, when
the UAE was also considering the
socpisition of 30 additional aireraft
in anew Block 61 configuration.

Meanwhile, the UAE will also
update its medium transport ca-
pabilities, with a new leet of Gve
Airbus Defence & Space (2958 to
enter service from the fourth
quarter of 2018.

Flight Fles#ts Analvzer shows
the service as cumently nsing six
of the sarlier-generation CN235,
with these aged between 23 and
24 years. l
Additional reparting by
Stephen Trimble in Dubai
See Show Report P12
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AMNALYSIS STEPHEN TRIMBLE DUEAI

Orders fly on Dubai’s penultimate day

Airbus claims victory over rival after flumy of narrowbody deals make up for failure to bag Emirates A380 commitment

espite a reputation for calm,

the biggest orders at the
Dubai gir show were saved for
the usually quiet penultimate
day. with Airbus and Bosing un-
veiling blockbuster commitments
valued at a combined $76.5 hil-
liom at list prices.

Adrbvus struck first with a 349.5
billiomn tentalive order from Phoe-
nix-hased US investment firm In-
digo Partiers For 430 A32000-
family aircraft to distribute to

Duabi air show commitments

four airlines under its contral.

Within amn hour, Bowing had hit
back, unveiling a %527 hillion
agreament with local carrier Fly-
dubai for 175 737 Max aircrafl,
plus purchase rights for another
50. Mare than 50 of the frst 175
aipcraft will be 737 Max 108, with
the remairnder -fs and -9,

The last-minute spluge left
some industry ohservers calling
for peerspective —and drawing at-
tention o the non-contractual

fLininme Kireraf Crumrrtity Tyos
Indigo Pariners AT 430 Mol
Fiyculbai T3T Miax 175 Mol
{CDB Aviation Lease Finance AAIneo 20 Circler
Ernirales TATAD 40 Oivcler
Golden Faloon Awviation” AdEneg ] Mol
ALAFCO TAT Max 20 Cincsar

_Eqypudir C5300 12 ol
SCAT T37 Miax ] Oirciar
Azarbaian Aitinas TRT= 5 Civcker
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nature of the commitments and
delivery timelines starting in four
vears and stretching nearly a
decade info the futurs.

“t's nothing new to ses very
large orders,” savs Arngus Kelly,
chief executive of Irish sircraft les-
sor AerCap. “However, the devil's
in the details, Are they Arm? Are
they commitments? Are they
memoranda of understanding?
How many of them, whei they go
to contract, will be firm? And
when will they be deliversd?
Sorme can be more than a decade
away. So vou're nol necessarily
Inoking at the marketplace today.”

Indeed, the commitments an-
nonced by Adrbiis Bave sched-
uled deliveries to the four Indigo-
linked carriers = Frontier Airlines,
JetSmart, Volars and Wiz Air =
From 2021 to 2027,

The Dubai event marked pos-
sibly the final show appearance
Iy Airtnis chief operating officer
for customers John Leahy, who
plans to firm the Indigo order be-
fore hi netires at vear-snd.

Indign managing partrer Rill
Franke savs Leahy's timeline seis

"Some |[deliveries] can
be over a decade
away. 50 you're not
necessarily looking at
today's marketplace”

Aengus Kelly

Chief euscutive, AerCap

an “aggressive” schadule, but it
will try to meet the December tar-
get. Franke also highlights the dre-
i scale of the commitment, as
it dwarfs the existing 230-sirong
combined fleet of the four aidines,
Flight Fleets Analyzer records.
Prioe to the nw anders, the come-
bined orderbooks of the four carri-
ors botalled just 247 narrowbodies.
In one swoop, the Indigo deal
allowed Alrbus 1o claim that i
won the orders snd commit-
mants raoe with Bowing in Dubei,
arecovery of sorts after a bruising
first day, when Emirates agreed
to take 40 F87-9s and filed to
place an anticipated lollow-on
order for A360s. B
See Show Report P12

PROGRAMME ELLIS TAYLOR DUBAI

C-2 pitched to take up the labours of Hercules

awasaki Heavy Industries
nge a Dubai alr show debut

to its (-2 tactical transport as it
targets expord sales of the twinjel.

Powered by a pair of GE Avia-
tion CF6 engines, the aircraft has
been developed as & successor to
the Kawasaki C-1 for both sirate-
gic and tectical airlift missions.

With a 15.6m [51ft-long cango
compartment, the C-2 is ahle to
ity a maximum pavload of 36t
over 2 4300nm (4, 500m}; its ferry
rnge is 5 300nm.

“The C-2's capacity sits just in
the middle of the [Lockheed
Martin| C-130 and the [Boeing|
C-17." savs Col Tokukazu Omine,
programme manager al Japan's

flightglobal com

Acquisition, Technology and Lo-
gistics  Agency. “We are quite
proud of its capahbility.”

Development of the transport
started in 2000, and was complet-
ed this March. Tokye has con-
tracted Kawasaki to produoce 11
C-2s, of which four have been
delivered to the Japan Air Self-
Defence Fome.

Omine says the four aircraft are
now undergoing  operational
trials, including reliability tests,
paradrops and tactical missions;
full operational capability is ex-
pected in 2018.

With Japan’s government clear-
ing the way to starl defenoe ex-
ports, Kawasaki is keen to fap

inter thes marked for C-130 replace-
megts, or for countries requiring
a larger strategic airlift capahility.

Mew Zoaland and the United
Arab Emirates are expected 1o be
strong prospects for sales. How-

ever, Omine declines to name
specific mations,

He adds that a “variety of
est in the type, including a num-
ber of C-130 operators, B

i

Fouwr examples of tactical transport are undergoing operational trials
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777X maintains its
progress,
key design sign-off

Su

oeing reached the 90% engi-
neering drwing releass mile-
stome for the 777-9 on 7 Novem-
ber, vice-president and 777X
poneral manager Eric Lindblad
has disclosed.
The key event within Boseing's
engineering system signals that
suppliers are now in the ad-

liers now in advanced stages of structure
with Boeing having hit #0% engineering drawing release

reaching

uction,

vanced stapes of production of
the parts for the first aircraft,

As expected, progross on refin-
ing the design of the primary
structure is oulpacing that of the
aircraft’s systems.

Minety-nine percent of the
wing drawings and 98% of the
fuselage drawings am now e

CAEIN DAVID KAMINSKI-MORROW DUEA
Life gets sweeter in first class, as Emirates upgrades -300ERs

Suites are to be added across
Emirates Aidines' incorning fleet of
Boasing 777-300ERs, effectively a
precursor to the cabin which wil
featune on ks rw 777X from 2020,
Emirates has a single -300ER
fitted with the cabin and will in-
stafl the suites, six per aircraft, on
around half a dozen of the 15
-300ERs 51l to be deliverad, al-
thowgh the carrier has yet to de-
cide the extent to which it might

retrofit the current fleet.

Airline pressdent Tirm Clark says
the suites were inspired by its pri-
vate Airbus ACI31Y, and follows
a relang of criteria allowing the
wse of enclosed companments.

“The requlators findtially]
wouldn't ket us do that.” he says,
adding that the airline has face
“mudtiple chalenges” ensuring
compliance with requirements on
Eghting and emengency evacuas-

lemsed, Lindblad says, while the
systemns drawings are on track to
support Boeing s schadule,

So far, five GE Aviation GESX
eipines have beon run on lest
standz, and Boeing is “satisfied”
with the propulsion system’s per-
formance to date, Lindblad says.

Boeing also unveiled the 777X

tion. Such s the width of the suite
that Emirates has adopted a 1-1-1
configuration, but the centre suite
will feature artificial windows that
Wil rscRive & Bl g transmis-
sion from extermal cameras.
Emirates is warking to revamp
the first-class suites on its Airbus
A3B0s, but says first-class aceom-
modation on the type would fall as
aresult. Clark describes the ver
son a5 3 “work n progress”. il

First flight of the GE9X-powered widebody twin is scheduled for 2019

Mightdeck Tayoul at the Dubai air
show, As expected, the design is
close 1o the cockpit of the 787,
with head-up and large-format,
head-dowin displays.

The differences between the
777X and the 787 fightdeck are
fow. but significant. The 787's
cursor control devices are e
placed by touchscreen displays.

The cockpit panels also in-
clude detents for raising and low-
ering the 777X's folding wingtips
in aulomatic or manual modes,
Lindblad says.

Separately, 777-49 Linnch oper-
tor Emirates Airling has begun de-
tailing svstems for its 150 wide-
hady twins. In the cockpit, it will
utilise Rockwell Colling” hemd-up
guidance system, for both the pilot
and co=pilot.

The carrier has also extendod a
pact with Thales to enable the ad-
dition of Inmarsat’s GX Aviation
higlh-spused hroadband. =

DEVELOPMENT DAVID KAMINSKI-MORROW DUBAI

Beluga XL preparing for power-on by year's end

irbus is aiming to flv the first

Beluga X1 oulsize transpor
in the third quarter of 2018, and
achieve power-on before the end
of this year.

Current work invalves mating the aircraft’s vertical fin and tailcone

It will undertake a 10-month
Might-1est campaign belom anter
ing service with the company’s
specialist Airbus Transport Inter-
national arm.

10 Flight Imternational | 2 1-27 MNovember 2017

Just a single aircraft will be
usied for the campaign. This ini-
tial airframe will be fitted with an
assortment of fight-test instru-
mentation.

Airbus states that the attach-
ment of the main freight door of
the A330-based aircraft will
begin in mid-MNovember.

It says assembly of the Beluga
XL is "progressing well” follow-
ing the introduction of the major
structures 1o the Toulouse line.

The manufacturer has been
mating sections for the horizontal
stabiliser = including its outhoard
vertical surfaces — as well as the

A single aircraft will be
used for the campaign.
This will be fitted with

an assortment of flight
-test instrumentation

verfical fin and tail cons.

Airbus savs the initial sire-
frame is also undergoing eleciri-
cal and mechanical systems in-
stallation, while integration
work on a second Belugs XL is
sot 1o begin “soon”™, B

flightghobal.com
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Leap output jJumps as recovery spins up

Engine manufacturer CFM accelerates deliveries to 20 per month while also battling high-pressure turbine coating issue

FM International expects to

close 4 delivery gap for the
Leap-1 engine family by the sec-
ond quarter of 2008 as the manu-
facturer works to address a
spreadding  technical — problem
within the engine.

Executive vice-prosident Allen
Paxson acknowledges that CFM s
behind schedule on deliveries,
slowing planned production
riimp-ipes for the Adrbas AZ20000
and Boeing 737 Max families.

But the engine maker has start-
wd to recover lost ground in m-
cent  weeks, be says. CFM
redched a delivery pace of 20 en-
gines per week during October -
am outpil level oot scheduled to
be schieved until the second

quarter of 2018,

The acceleration is needed,
however, for CFM 1o catch up
with the planned rate of deliver-
ies after falling behind earlier this
year, as the 737 Max 8 entared
service in May, about nine
months after the debut of the
Loap=powensd A320neo.

Az CFM races to catch up on
Leap deliveries, it is also tackling
anew problem with the coatings
in the ceramic matfx Compositi
{CMC] shrouds of the -1A4's high-
pressure turbine (HPT). So far,
CFM has removed 12 engines
frovm the operational Deet that ex-
hibit signe of coatings pesling
prematurely.

T problern is ot a safety con-
cem, but does increase the ex-
haust gas temperaticres in the HPT

Intotal, 12 of the - 1A powerplants have been removed for upgrade

module by more than 10%, Pax-
son says. Such temperatures fall
within CFMs margin, but could
cause the CMC materials to wear
prernaturely over several years,
CFM plans to introduce an
improved ooating for the

shrouds into the prodoction
svslem starting in January,

0Of the 12 engines already re-
moved, five have been returned
to service with a new applica-
tion of the existing coating
chemistry. B

" ....ammmm
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DELIVERY

Polished performance from first BBJ2

Poland's govemment has taken delivery of the first executive
Boesng 737-800 ntended to serve as an official state transport.
Three of the BBJ2 business jets are due to arrive by 2020 under a
$523 million agreement. Polish defence minister Antoni
Macierewicz attended the cerernony as the aircraft arived at
Warsaw Chopin asport. The ministry says the aircraft was manufac-
tured in April, and its delivery follows that of two Gulfstream G550
business jets. Warsaw's BBJ2 features a VIP salon and business
area for 12 passengers, and an economy secton with 48 seats.

GPS Solutions
Available Now

Esterlinca

Avionics Systems

flightglobal.com

ADS-B Out
SBAS LPV
GBAS GLS
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‘Stellar economics’ propelled
Emirates to sign Dream deal

Dubai flag carrier orders 40 787-10s after engine performance concerns are overcome

mirates Airline appears to

have shrugeed off initial con-
cirns over the performance capa-
bilities of the Boeing 787-10 in
the hot-weather conditions of
Dhabsai, after agresing to take 40 of
the type from 2022,

President Tim Clark had previ-
ously exproessed doulits that the
aircraf would be able to meset max-
imum take-off weights, and there-
fore be unsuitable for the airine’s
payload-range requirements.

“I think things have moved
on,” he says, indicating that the
agreemeni is nol conditional on
technological performance en-
hancements to the engines. 1
don’t ke thrust bumips anyway,”

Hex hid referred thres years ago
o an engine specification of
70.000-7 2 000 b-thrust [311-
320kN], although CGE Aviation's
GEnx-1B76 for the 787-10, as
well &5 Rolls-Rovee's new Trent
1000-TEN, are rated at mors than
76,0000b-thrust. No enging selec-
tion has yel been disciosed.

The sarly margine released
when the 787-9 emerged subse-
quently transformed into “stellar
economics”, Clark points out,
and he is confident the aidine
will not face operational limita-

tions. He signals that the 787-10
wioubd be used on 7-8.5h sectors
where the carrier b looking to
rilse frequency,

Clark views the F87-10 as a
successor o the camier's BeEe-
powered 777-300s which. he
gays, had excellent seat-mile
costs, It was still a hugely profit-
able aircrafl because [Bosing] got
it right in the performance hox,”
he savs.

FLEXIBLE FUTURE
“We don't nesd mascimmm take-off
wright io do the missions of the
7r7-Band -9," he adds. referring to
the future 777X deliveries. “We'll
Ioir bl foy oopeivilin il ddi-rbes.™
Emirates’ commitment to the
TR7-108 = which includes flexi-
bility on delivery dates. 787 vari-
ants and the possibility of addi-
tional aircraft — has effectively

"The 777-300] was
still a hugely profitable
aircraft because
[Boeing] got it right in
the performance box"

s 133

Presichent, Ermrates Airine

12 1 Flight Irternational | 2 1-27 Movember 2017

closed the window on the Airbus
A350-000, which had been in
contention, despite  Emirates’
high-profile cancellation of 7O
A350s three yvears ago.

“Mever say never,” he says, in
reference to the A350, but the ex-
pression strongly suppests the
carriier does nol foreses an apen-
irg for the twinped.

Clark suggests Airbus missed
an opportunity to improve the
AdS0-000s chances of swaying
the decision, He says he looked at
the aircraft when Airbus was
showing a 10-abreast economy
layoant, and observed several
modifications to the interior —
changes to the galley and move-
ment of bulkheads = which
opened additional space.

“It was quite a shock tomea,” he
siys, claiming he “didn't know
abowt it” — even though the -900
was competing for the Emirates
fleat deal — and had asked &t the
tivme “Why didn’t you tell me

By this point, says Clark, it was
a “bit late™ to change Emirates”
analysis. But he says the 300 i= 4
“more marketable aircraft” as a
result, adding: “Its a pity they
didn’t pet it out sooner.”

Adrbus still stands 1o galn a fol-

boee-nn ercber for A0S from Emis
ates, but the two sides are continu-

ing a chicken-and-egs wrangle
over commitments to the double-
deck aircraft’s production line.

Emirates" owners have vet to
b sufficiently assured that Air-
bus will keep building the A380
=even though the airline, which
is virtually carrying the produc-
tion line single-handed. naturally
has substantial influence on the
Hinw's longevity.

In addition, Clark is not particu-

flightghobal.com



larly enthused by the A3ROphes
upgrades unveiled at the Paris air
show this vear, stating that while
the aircraft offers “small percent-
ages” of improvemsnt, he is “not
really” a fan — seaing little benofit
o Emirates in the 1 1-abroast soat-
ing or redesigned staircase.
“We'd rather they just offer con-
tinuation of the line, flesh out the
order, then went [hack to] deval-
opment,” he says, adding that the
A380 is a “fundamentally good”
aircrft which Alrbus needs to

flightglobal.com

promaote to carrers which have
the *same aspiration” as Emirates.

SEATING CHOICES

He stresses that the aircraft's cur-
rent configuration works for the
carrier and suggests that addi-
fional seals only make sense if
fill them. Clark says he has “not
been impressed” by the choices
some carriers have made for their
AZ80 cabing, and adds that he be-
lieves Adrbus specialists already

NEGOTIATIONS

DUBAI 2017

Show report

Clark seeks A380 production guarantee

The fluidity of negotistions be-
tween Airbus and Emirates on a
follerw-an AZB0 deal became em-
barrassingly clear on the opening
day aof the show, when an event
that was widely expectad to focus
on an arder for the double-deck-
ers instead twmned into a Bosing
publicity coup as Emirates chair
ran Sheikh Ahmed bin Saeed
Al-Maktoum detailed only the
TB7-10 agreement.

This surprised onlookers = and
a number of Boeing representa-
tives, having attended in expecta-
tion of an Airbus revelation,
expressing mild bewildermeant as
the event closed without a men-

Emirates president Tim Clark
explains that the camier is press-
ing for undertakings that the
A3B0 line will continue for 10-15
years, adding that the aidine's

p Cwmership is "concemed” that

further commitments should

"We'd rather they just
offer continuation of
the [A380] line, tlesh out
the order, then went
[back to] development”

Tien Clark
Presiden, Ervirates Aurkne

kmiow how to improve the aircraft
Emirates is currently taking de-
livery of Tremt 900-poweresd

“not be [put] at risk” if the line iz
discontinued.

“I den't believe that [commit-
ment] would be difficult for Airbus
to deliver, ” Clark says, adding
that Emirates’ backlog of 42 air-
craft is already supporting the
cantinuation of the line to the
“middle of next decada”.

" it's an Emniraties cocder that
sustaing the line, so be it,” he says.
Airbus has 58 of the type on

badklog from other customars,
bt for sorme 40 of these there is
little evidence of any move to-
warcts manufactung,

The aiframier has slashed pro-
dhuction rates on the type and
Clark indicates that the camier's
OWnErs ame sensitive to the overall
perception of the A3B0 situation
and prospects.

"It remains our flagship, ™ he
says. "It's a huge profit-earmer for
us— the loss of which would
be significant." Bl

AdBDs. While Clark says he
“might contemplate talking to
both sides” in the event of a fol-
low-on order, he believes a “revi-
talisation™ of the line would help
bring the “big players” together
and trigger efforts to improve the
aircrafi’s capabiliting,

Clark appears confident that
the two sidis will eventually

that undertaking.” 8
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F-35 sale could Emmm ‘ f- d t; th t
be scuppered romer conrtiaen at hew

by Russia deal

he US government is discuss-

ing the potential sale of Lock-
hieed Martin F-35z to the United
Arab Emirates, although a sepa-
rate apreament betwesn Abu
Dhabi and Russta has mised
doubts over amy future Joint
Strike Fighter acquisition.

After the Obama administire-
tion pushed back on a previons
request from the AE, the possi-
bility of an F-35 sale appears 1o
have gained renewsd traction
under President Donald Tromp,

Gy Steplven Wilson, the LS Alr
Force's viee chief of stall, speaking
at a conference on the eve of the
show, confirmed news reports that
profiminary discissions with the
UAE have taken place.

"Discussions are
ongoing on selling
the F-35 to partner
nations that need it"

Guan Stephen Wilson

Wice chief of staff, US A Fores

“As vou look here in the Mid-
die East, they share common
thrests and o0 we'ne looking at
options on with whom we share
thise [F-35s] within the Gulf,"
Wilson savs. “So the discussions
are ongoing now with the new
afministration on selling F-35s to
pariner nations thai need them
and require them.”

However, in Fehrosry, Abu
Dhadsi signed a memoranduwm of
understanding with Moscow to
develop a fifth-generation fighter,
potentially hindering anv F-35
sale. In addition, Russia’s United
Alrcraft remaing hopeful over the
sale of Sukhol Su-35s to the UAE.

Wilson declings to comment on
the: issue, but at the same event, Lt
Gen Jefirey Harrigian, USAF head
of Central Command, expressed
doubts aboul the interoperability
of the two aircraft types.

Israeli objections could also
quash any potential deal with the
UAE for the F-35. 8

US factory will not face tariffs

Head of Canadian aiframers commercial aircraft operation bullish on CSeries rescue plan

ombardier intends to stard

building a $300 million air-
craft factory in Alabama immedi-
ately after the (Series pro-
pgrmme’s sale o Airbus
closes — and (51005 delivered to
US customers from that Bcility
will not be subject to any import
fees, predicts the presidont of the
Canadian airframer's commercial
aircraft unit, Fred Cromer.

His comments directly chal-
lenge Boeing's firm stance that all
CS100s eoquired by Delta Air
Lines under a 2016 contract
shonild b subdect 1o any ke imn-
posed by the 1S Department of
Commerce, regardless of where
the aircrafl ame assembled.

“We're profty confident that
airplanes that are produced in the
USA with the amount of US con-
et that's already on the sircraft
will give us aceess to that marked
without the tariffs,” says Cromer.

In & thinly veiled jab at Boe-
ing's globally distributed supply

chain for aircraft such as the 787,
Cromer notes that more than half
of 8 US-assembled CSeries will
come from local suppliers.

“I would challenge other air-
craft programmes. even some of
those built in the US, to demon-
steate that they have that much
LIS presence,” Cromer savs.

In early Oclober, Airhus
reached an agreement o acouire
a majority stake in the CSeries.

Ajr Baltic plans to operate exclusively Bombardier narrowbody fleet

As part of the deal, Bombardies
will fund a second CSeries as-
sembly line alongside Airbus's
A320 plant in Mobile, Alabama.

Bombardier received addition-
al good news in Dubai, with Air
Baltic committing to operate an
all-C5erios Neet, as well az secur-
ing a letter of intent from
EgyptAir for up to 24 C5300s,
with the deal expected to be f
nalised by vear-end. B

MODAFICATION

Armed C295 packs additional punch

irbus Defance & Space is ses-

ing strong interest from Mid-

dle Eastern and MNorth African

nations for a heavily armed vari-
ant of its (2205 tactical transpart.

The manulcturer will soon

deliver the first two “light weap-

onised™ versions of the 295 to
an unnamed customer. In that
gruise, the twin-turboprop is fited
with a palletised mission con-
sole, multi-mode radar, maching
s mounbed al the rear para-
troop doors, and an electro-opti-

Turboprop will carry range of munitions on four external hardpoints

141 Flight International | 2 1-27 Movember 2017

cal/infrared [EOVIR) murret.

At Dubai, however, Airbus
showed off a range of weapons to
be imteprated on to the platform,
including Roketsan Cirit rockets
andd L-UMTAS missiles, as well
as Terber 82 laser-guided bomb
kits, The munitions will be
mounted on four hardpoints.

It also showed a Bheinmetall
27mm autocannon and door-gun
system, which can be controlled
from the fully inteprated tactical
system within the aircraft, A sec-
ond EOVIR sensor will allow for
both surveillance and weapons
targeting.

Ground testing is set to begin
before summer 2018, with the
first Might tests due (o start in Oc-
tobwr of that year, B

flightghobal.com



Another landmark for China.

Congratulations, Air China, on becoming the first airline in
China ta introduce the LEAP-1B-powered Boeing 737 MAX
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DORDERS

Going Boeing gives Emirates flexibility

In choosing the biggest 787, the carier has revived plans to operate a sub-350-seat fleet to open fresh network options

he 40 Bowing T87-10s that

Emirates Adrline ordered at
thiz year's Duhbai air show will
provide the carrier with an im-
portant new  network-develop-
ment ool when they enter ser-
vice from 2003,

The Dubai carrier's decision o
order the largest Dreamliner vari-
ant revives plans to opesati a lange
fleet of sub-350-seaters that were
suspanded with the cancellation
of its Airbus A350 order in 2014,

“We see the 787 as a greal com-
plement to our 777 and A380
floet, providing us with more
flexihility to serve a range of des-
tinations as we develop our glob-
al route network," savs Emiates
chaimman Sheikh Ahmed hin
Saeed Al Makioum.

The termination of the order
for 500 A350-0005 and 20 -1000s
left the carrier with nothing
smaller than the 777-300ER on
backlog — an aircrafl that seats
A54-426 passengers in Emirates’

The shift to higher seat=counts
became more acute in 2016 when
the last of its legacy fleat of
AJIN-2005, AF0-300s500= and
F77-200ERs retived. These air-
craft seated 237-274 passengers,
and their departure left the small
sub=fleet of 10 ultra-long-range,
26ifi-spal 777-200LRs as the only
below-150-seaters in service with
the Gulf carrier.

BEST OFTION

Almost immodistely afler cineal-
ling its A350 ordes, Emirates reig-
nited a mid-size widebody evalu-
ation which pitched the A350
against the 787-9/10. Announc-
ing the 787-10 selection, Al Malk-
ftoum described the Dreamliner
as “the best option”, stressing
that Emirates’ analysis did not
focus simply an price.

Emirates savs its T87-10s will
operate a mix of two- and three-
class configurations, seating
“between 240 and 330 passen-
gers”, and the airline has the
right to switch the order to the

smaller 787-0 varianl. This of-
fers “additional fexibility for its
future fleet and global network",
Emiratis sayve.

The Fact that it highlights the
option to switch i significant, as
a move to the smaller 787 wariant
would indicate a retum o the
strategy of operating lower-Capacs
ity widebodies last pursued with
its A330-2008.

When talking to FlightClobal
about the new compefition in
2014, Emirates Airline presi-

Al Maktourm says the Dreamliners will bet Gulf airline access to new destinations as it expands globally

F87-10 as a “10h-capable” air-
craft. and indicated the airline
had a requirement for a wide-
body eble to serve medium-
range sectors from Dubai whepe
the focus was on good econom-
ics rather than ultimate pav-

load/range performance.

PAYLOAD PROBLEM

However, Clark raised concerns
at the time that Dubai's harsh op-
erating environment would pre-
vent the 787-10 as then proposed

dent Tim Clark described the | from being able to cary sulficient
Emirates passenger fleet
In sevvica On ofdar Tatal Smafing renge
A380 1 4z 142 ABI515
TaT-10 0 40 40 240-330
TTT-200LR 10 [ 10 265
TIT-300 3 o 3 6L
T77.200ER 130 14 144 354-478
e 0 35 35 350
Trr-a 1] 115 115 A
Total 243 46 439
Source: Flaghl Flssis Anakyre ot TET-4 8 e frm e, Ea THT-B
TTTT B S erimaled
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"We see the 787 as a
great complement to
our 777 and A380
fleet, providing us

with more flexibility”

Sheikh Ahmed bin Sseed Al Maktourmn
Chairman, Emirates Aidine

payload on critical missions.
“The engines are spec'd at 70-72
[thousand pounds thrust], but
the conditions we'ne gelting [op-
erating from Dubai means| it
can't take the pavioad,” he said
in 2014.

Crucially, Emirates is yel to an-
nounce its selection between GE
Aviation and Rolls-Rovee engines
to power its 787s.

How Besing and the enginoe
manufacturers are proposing to
tackle thess concerns is not clear,
but Emirates’ decision o place a
%15.1 billion commitment at the
show indicates that Clark is satis-
fiesed muonw that solutions have been
identified, o

flightghobal.com
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MANAGEMENT

ATR seeks flexibility from restructuring

Reshaping joint-venture manufacturers corporate make-up will better prepare it for launch of next-generation turboprop

TR's top executive has indi-

cabed that the Airbus-Leon-
ardo joint venture could be re-
structured intoa limited liability
company [LLC) to increass man-
agerment Dexibility and financing
options ahead of the potentisl
launch of a larper nest-penera-
tion turboprop,

The joint-vinlure partners am
now considering a complicated
legal restructiiring ainwsd al clari-
fying ATR management’s over-
lapping relationship with its
sharehaolders, which are also pri-
mary suppliers for the ATR
T2-600 and 42-600, savs chief ex-
ecutive Christian Scherer.

It wouild also cheate o lsgal
framework for ATR to accept new
investors il a development pro-
gramme for a larger turboprop
moves forwand, Scherer notes,

“We do want to run a normal
business at the pace of a normal

business,” he says. “That's what
I'm proposing to our shamebold-
ars should happen with ATR."

The proposal remains in its in-
fancy, Adrbus and Leonardo ap-
proved ATR's proposal to study
converting the corporate structure
froan a French business consorti-
um, or GIE, 10 an LLC, The study
has found several complications
— including tax and sccounting is-
sues — el miust be overcome,
Scherer acknowladges,

*1 cannot say this will take
six months [or] a year,” he adds,
“It takes the time it lakes for
people to agree. I's certainly
not overnight.”

For the roment, ATR has time
om its side. The manufacturer has
bowered outpul of the turboprop
family to 80 deliveries in 2017,
although an azsembly bottleneck
— caused by an undisclosed sup-
plier which is running behind

Regional sales succass has come with large commitment fram Iran Air

schedule after converting o a
e industrial system = threatens:
o prevent ATR from hitting that
target this vear, Scherer says.

As the manufacturer works
its way through that backlog,
ATR's joint-venture pariners
have been at odds over what (o
do sbout launching a larper tur-
boprop with a target capacity of
Q0-100 seats.

Leonardo hiss a preference fora

clean-sheet aircrafi featuring new
propulsion systems, wing de-
signs and cockpil technology tht
are available today or in a few
vears' time.

But Alrbus favours 4 slower
approach, with an eve to medi-
um-ferm introduction of a region-
al turboprop featuring disruptive
technologies, such as & hyhrid-
electric propulsion system, and
nuw structural materials. 8

Eilet E2 will

mbraer is convinced that its

zales team nesds no external
help to win arders for its re-an-
gined E-Jot E2 line, even when
faced with the likely marketing
might of Airbus behind rival
Bombardier's CSeries.

“MNose o nose, the E2, from an
operating perspective, is a supe-
rior maching,” says John Slattery,
chiel executive of Embraer Com-
mercial Aviation,

Slattery cites the operating
econamics of the Embraer 190-E2
and E195-E2 versus the CS100
and (25300, which he arpues are
better on both & per-seat and per-
trip hasis. *Under those metrics 1
beeliowe the E2 will win and main-
tain, if not grow, its market
share,” he says.

In fact, argues Slattery, Adr-
bus's reinvigoration of the sales
affort for the CSeries —once grant-
oid US anti-trust clearance = will
stimulate the market, giving the

nold its own, says Slattery

FFICER

CIAL OFFICER

=8 & MARKETING

Commereial aireraft boss confident on type's operational advantages

E2 more opporiunitiss in the sub-
150-seal secior

“Once [Airbus| starts markst-
ing that aircraft, my expectation
i= that the number of campaigns
will increase for Embraser”

In the majority of cases, air-
lines soek multiple bids when
acouiring new alrcrafl, and Em-
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braer is the only credible rival for
the CSeriies, he savs.

Slattery expects orders for the
E2 =which have been stuck at 285
units = to “pick up in a meaning-
ful fashinn” immediately after cer-
tification of the E190-E2 in early
2018. He says more than 80% of
that process is complite, B

AGREEMENTS

Collaborations
bring Western
firms to region

AE is parinering with the
Saudi National Company of
Aviation to open a pilot training
centre in Dammam, in one of &
number of announcemenis at the
show of collaborations between
Qineding revealisd a joint ventin
with Middle East General Enter
prises to produce two of the UK
defence contractor’s target drones
in the United Armb Emirates, and
provide training to operators.

Abu Dhabis Mubadala is
teaming with Honeywell to estab-
lish maintenence, repair and
overhaul capabilities in the emir-
ate for the US firm's auxiliary
power units.

Thales i3 to set up a “defence
sarvice centre” in Abu Dhabi to
suppaort its products in use with
the: UAE armed forces, 8
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SUPERSOINIC

Boom seeking a power partner

As i1 works lowards service
entry in 2023, Boom Super-
sonic hopes to pick an engine
next year to power its develop-
mental S5-passenger airliner and
eves an annual build rate of
100 aircralt.

Company founder and chief
executive Blake Scholl says ther
are “a couple of options in from
of us for the production engine”,

The start-up s “working
thronegh” soveral possibilities, in-
cluding a derivative of a curment
commercial ongine or a clean-
sheet powerplant for the super-
sanic airliner.

However, he savs it is unlikely
that an existing military engine
wonld he selected for the mission.
“Cartainly that is ot our Plan A=
thire ks & level of complexity with
expart controls,” he notes.

Plans disclosed by the compa-

ny Indicate that it will use threse

noralterburning,  medinm-by-
pass turbofan engines for the
Mach 2.2 airliner.

I addition, Boom will in eary
114 issue a request for proposats
covering the location of its future
production Ecility.

“The Bectory will be sized for as-
sembly of up to 100 aircraft per
yoar, says Scholl, against a fone-
cast market of 1,000-2,000 exan-
ples over a 10-year period.

Schaoll says the operating eco-
mrnics of the supsrsonic passe-
ger pit will atlow a ticket price of
about 55,000 on the New York-
London route = competitive with
curren! business-class fares.

Boom is hoping to fy its
XB-1 one-third-scale demon-
strator in 2018 to validate the
design and control laws of the
Full-size mirliner. B

The one-third-scale XB-1 demanstrator is expected to fly next year

Developed as a trainer, Dart-450 could also have a suveillance role

PROGRAMMES

Quartet of Diamonds in
sparkling show debuts

Djamﬂnd Aircraft had a quar-
tet of aircraft on its Dubai
stathe display = all making a first
appearance at the show.

Taking pride of place in the
Austrian airframer’s lne-up wasa
Dart-450 single-engined turbo-
prop, the first of fwo examples
built so far. Chief exscutive Chris-
tian Divies eocpects the thind pooto-
by b0 mikoe 18 debant befors year-
end. The lead pair are powered
by the Ivchenko-Progress/Motor
Sich AJ-4508 engine, while the
next aircraft will use a 550hp
[410%W) GE Aviation powerplant,

Diamond will deliver its first
Dart-450 to an undisclosed buyer

shortly in a non-certificated kit
varsion, and plans to hand over
thee first fully certificated aircrafl
in 2018.

The tandiem-seat aircraft is de-
valoped &= a civilien and military
trainer, and with an emwdusimo: of
up to #.5h. Dries also sees a role
for the Dar-450 in the surveil-
lince and meconnaissance mar
kets. “We have had 20 much in-
terest in this product,” he says.
“We expect it to be Diamond's
most successful model ever.”

Also making a show delnt
wope  the DASD-Y  five-seater,
DAB2 pistan-twin and MPP mul-
ti-mission variant. B

PRODUCTION

Rostec MC-21 plan is surprise for Irkut

State-owned firm discloses pact to build largest variant of new narrowbody in UAE, despite questions over jet’s futurs

ussian state technology firm

Raostec has entered initial dis-
cussions over possible point pro-
duction, with the United Arab
Emirates, of a civil aircraft based
on the Irkut MC-21-400.

United Adrcrail, Irkut’s parent,
declines to comment on the deal,
but FlightGlobal understands
that it was not consulted prior to
the announcement.

The -400 is the largest pro-
posed version of the Russian
twinjet, which Irkut has envi-

flightglobal.com

sioned as addressing the 240-
seat sector.

But the airframer has concen-
trated on the -300 variant — the
first of which flew in May — and
appeared to have backed away
From developing the -400 in ne-
cent years, citing lack of demand.

Irkut lebl'lt.:l'_n' lists the MC-21
family as comprising two ver
zions: the -300 with 163-211 seats
and the -200 with 132-165 seats.

But the preliminary UAE pact
dizclosed at Dubal could involve

the resurrection of the 400, with
production taking place in the
Gull state; Rostec describes the
=100 a% a 250-spat aircrafl,

“We will create & working
group to discuss it further,” savs
Eostec chicf executive Sergei
Chemezov.

Rostec aircraft leasing subsid-
tary Aviakapital-Servis is a cos-
tomer of the MC-21, with arders
for up to 85 of the type. But the
diversified state firm also has in-
terests in several suppliers tothe

programme, such as Technodi-
namika, Khimkompozit, KRET
and United Engine, which is de-
valoping the Aviadvigatel PT-14
as an alternative powerplant for
the bwinjel.

Roster  disclosed the initial
UAE discussions over the MC-21
partnership following & 12 No-
vismber meeting with Abu Dhabi
crown prince Sheikh Moham-
med bin Zaved al-Mahyan, the
brother of UAE president Sheikh
Khalifa bin Zayed Al Nahyan, 8
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Bell takes heart from Valor’s progress

Mew tiltrotor on course for maiden sortie within weeks, as aifframer prepares for US Army's Future Vertical Lift contest

Ithough Bell Helicopter's im-

mkiate attentions a1 Dubai
were centred on the sale of
AH-1Z attack helicopters in the
region, back al its Amarillo, Texas
facility the focus memains on
achieving first flight of its lat-
est rotorcrafl,

The alrframer plans to perform
amabden sortie of the V-280 Valor
tiltrotor before *the end of the au-
tumi”, savs Vince Tobin, vice-
president military  business at
Bell, ushering in a frantic period
of test activity as part of a broader
US Army-led effort.

Initially to fly as part of the
joint multi-role  technology
demonstrator programne, Bell
hopes the V-260 will then form
the basis for the multiservice hi-
ture vertical lift (FVL] initiative,
Inidally as a replacement for the
army’s fleet of Sikorsky UH-60
Black Hawks.

Ground runs of the Valor's GE
Aviation TG4 powerplants have
months: mecent trials have also
seen the aircraft rotate its engines
between 75°-057,

“It is restrained on e oo
stamd, so we have sctually had
hath engines tuming simultane-
ously with greater than take-off

SALES

L

Tobin says Osprey could incorporate technologies from the V-280

Viper could thrive in Middle East’s heat

Bell Helicopter is confident that
the Middle East can deliver a
sales boost across its military
product line, with a number of
campaigns cumently active can-
tred on the AH-1Z Viper at-

tack rotororaft.

Diouxg Wolfe, Middle East re-
gional director for military busi-
ness development, says the
AH-1Z is the "mest capable, most
madern attack helicopter flying
today” and ks gaining “significant
interest” across the Middls East.

The Viper & already in opera-
ticn with the LS Marine Corps,

and Bell iz hopeful that the
Middia East can generate addi-
tional sales. So far, Pakistan is the
sole export custormer for the typse,
with an order for 12 helicopters.

Wolfe cites the in-built levels of
rarinisation — “it's bt to lve on
& ship”, he says - a5 a key selling
point for the region, where that
protection “also works very well
in desen environments®_

While Wolfe declines to name
potential buyers, Bahrain is one
obvious sales prospact, and the
United Arab Emirates could be
another possibility. B

power through the rotor svstem,”
says Tobin, “We like 1o say that
its actually sling-loading the
Earth at the moment.”

Initial Mights will be confined
fo low hover manoeuves, before
moving to iransitions into air-
plane misde, and then an expans
sion of the envelope in airplane
mode “by the spring of 2018",
says Tohin.

Although  the V-280 [aces
competition for the FVL contract
from the co-axial-rotor Sikorsky-
Boeing SB-1 Defiant, first flight of
the latter has been pushed back
inio 2018,

While confined by the timeline
of any potential future contrac,
Bell belisves it could be in a posi-
tion o begin the engineering,
manufacturing and development
phase of any programme of ni-
cord by 2021, savs Tobin.

He suvs some of the technol-
ogies being developed for the
Valor, notably the manufactur-
ing processes for the wing,
could be adapted for its exists
ing V-22 Ogprey tiltrotor if the
US Department of Defense
chose to launch an upgrade
programme for the type. The
V-22 is built in partnership
with Boeing. B

ROTORCRAFT

Cutillo inherits headaches at Leonardo Helicopters

ith five years as the chief

finamcial officer of parent
company Leonards under his
beldt, Gian Piero Cutillo is now
facing up to a new challenge as
managing director of its helicop-
ter division.

Cutillo was appointed just fve
weeks ago and the Dubai show
mrked his first major exhibition
in the new role.

As wall as having to deal with
a flatlining market for helicopter
sales. Leonardo has been battling
its o internal problems, which

have seen the rotorcraft division
- home to the AgustaWestland
brand - singled out for poor per-
formance in the company's recent
third-quarter financial results.
Although  Cutillo  concedes
that the division needs to im-
prove in some aresas to “hetber an-
swer to the challenge of the mar-
ket”, ho believes there is still a
strong underlying business.
Leonards  Helicopters  will
show a year-on-year delivery de-
cline in 2017, he says, as the op-
eration battles not just a segment-
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Mew managing director spent
five years as group finance chief

wide slump, but production
issues driven by “a lack of visibil-
ity” in its becklog. “It doesnt
albow vou to plan production cor
rectly,” he says,

That issue has been com-
pounded by “testhing trouhles™
with the production and in-sep-
vice relishility of its new AW164,

Monetheless, the Pratt & Whit-
ney Canmda PW210A-powered
medium-twin has continued 1o
pull in orders, scoring a three-unit
deal at the show rom Abu Dha-
bi’s Falcon Awiation Services. 8

flightghobal.com
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DEVELOPMENT

TAl jet plan could be trouble for rival

State-run manufacturer proposes 100-seat regional aircraft, but development may cast doubt on SNC's ongoing effort

ish Asrospace Industries

(TAT) hiss unveiled ambitios

plans for the launch of an all-

composite regional airliner with-

in five years as part of a decade-
long masterplan.

However, the proposal floated
by TAI chief executive Temsl
Kotil risks scuppering a separate
Turkish regional aircraft pro-
gramme being driven by US firm
Sierra Nevada [SNC).

Speaking at the show, Kotil
confirmed TAI's interest in the
sector, It is examining the potens
tial for a “100-seat-plus™ aircrafl
fo be launched in about five
vears” time, once its existing de-
veloprenl  programmes  have
transitioned to serial production
and the company his gained suf
ficient design expertise.

“Al that tme I'm planning to
start a passenger aircraft pro-
gramumi, but not todiay = | am too
buisy with deferws programmees,”
says Kotil,

5o there is no room for a pas-
senger machine, but five vears
later in my hand 1 will have sev-
aral hundred well4reined peo-
ple. And that time, wder our 10-
vear masterplan. we will [start]
the passenger aircraft also.”

Describing it as a jel-powered

aircraft, made from “full com-
posite” material - potentially
thermoplastic, rather than ther-
moset = Kotil says it “should be
miore afficient than existing nar-
rowhody aircraft, maybe as offi-
cient as the 787 in termas of seat-
kilometres”.

He adds; “But this is a future
project and wie cannot stast hefore
five years.”

TAl's ambitions 1o the ses-
ment may spell the end for plans,
outlined by SNC over the past
thrise years, for the development
of a family of Turkish-built e
gional aircraft.

SNC had proposed & dual-track
approach o the market Tollowing
its February 2015 acquisition of
328 Support Services, the type
cartificate holder for programmes
under the Domier 328 banner.

SN — via its TRjet subsidiary
= intonded to develop modemn-
ised versions of the Do328 torbo-
prop and jet, It had gone as far as
to select Pratt & Whitney Cansda
as the engine supplier. Further
out, it plans bring to market a
clean-shest aircraft with 50-70
seals for service entry in about
2023. Bul despite great initial fm-
fare, thera has been little further
detail released. B

Airframer intends to build next generation of T129 attack helicopter

STRATEGY

New chief Kotil locks on to growth target

Adter only a year in past following
his October 2014 appointment,
Turkish Aemspace Industries’ (TAH
chief executive Termel Kot is tar
geting ambiticws growth totum
the company into a major interna-
teral player

Alang with i1s ongoing T129
ATAK attack helicopter, Anka un-
manned air vehicle and Hirdkus
turboprop trainer, TAl has a num-
ber of developments on the go.

These include the T625 inter
mediate twin-engined halicop-
ter, as well as a numbser of more
ambitious efforts.

TAl recently urwedied its ad-
vanced trainer and light attack
concept, the Hirjet, and plans to
make a decision éarly nest year
on the engine for its indigenous
fifth-generaticon fighter, the TF-X.
It 5 alsa working on the ATAK 2, a
heavier variant of its T129, and a
10t general purpose helicopter.

“This will be enough income
to turn us into a global player,”
Kiotil says.

The Hiirpet trainer is based on
the Hirkus and is designed 1o
serve as a developmental step-
ping stone towards TF-X. B

DEFEMNCE

Calidus joins light-attack fray with B-250 turboprop

alidus, based in the United
Arab Emirates, unveiled its
B-250 lipht-attack aircrafl, de-
signed for close-air support and
counter-insurgency misgions.
The all-new aircraft, powered
by a Pratt & Whitney Canada
PT6A-68 engine, has been devel-
oped over only a two-vear period,
in conjunction with Brazilian
aETOSpace Company Novase
Using a carbaomfitre airframe, it
also features a Rockwell Collins
Pro Line Fusion avionics suib,
Bearing a similarity to the Em-

Aircraft was developed with Brazilian sercspace company Novaer
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beaer Super Tucano, the B-250
has been designed fom the
ground wp as a strike aircraft,
rather than a platform adapied to
the rle, which Calidus savs gives
it & major advantage.

The sircraft can be squipped
with seven weapons mounted on
external hard points, along with a
podided electro-optical sensor.

Sources close o the company
say the aircraft has already genes-
ated significant interest. Produc-
tion is in ils sarly stapes al Cali-
dus’s Incility in Al Ain, B

flightghobal.com
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As temperatures soared at the Al Maktoum
International airport site, the world’s aerospace
industry gathered under the scorching sun to
deliver the usual shimmering spectacle

{From left to right): Saudi-backed An-1320; Unusual
F-22/ AWALCS ation; V=22 Osprey; gilded
Bombardier Global #000; Beriev Be-200 waterbomber;
Lecnarda's M-345FA; 5u-35 hunting for local sale
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Pre-owned A380s
prove tempting, as
initial retiree lands

Dr Peters discussing sale of ex-5IA superjumbos to British
Airways, with first aircraft now in storage at Tarbes facility

erman  asse manager Dr

Peters is in talks with Brit-
ish Alrways and other prospects
on the potential sale of Airbus
AJB0z as il propanss Lo peceive
four of the jets back from lesses
Singapore Airlines [SIA).

“We ame in discussion with a
number of potential buyers, in-
cluding British Airways and a
number of other European flag
carriers as well as Asian low-cost
airlines,” Anselm Gehling. Or Pe-
ters” chief executive, tells Flight-
CGlobal.

“A number of freight compa-
nias are also showing interest for
freighter conversion, including
ofie of the world's largest cargo
shippers,”" Portuguese wet-lease
specialist Hi Fly, which has indi-

cated an interest in the double-
deck type, i “also weloome to
have discussions with us", Ge-
hling savs.

BA declines 1o commwent, but
at an Adrline Ecomomics Growth
Frontiers conference in January
2016, IAG chief executive Willie
Walsh raised the prospect of sub-
sidiary BA adding “five or six”
second-hand  A380s o its
12-strong feet of new-biakld ax-
amples.

Additionally, Gehling, in a me-
peat of the comments made by
Emirates Alrline president Tim
Clark at the Dubai air show, calls
on Airbus to show clear support
fiar thee AZB0's future.

“I echo his words and think
Airbus needs to commit (o pro-

BA is interasted in adding several second-hand examples to its fleet

ducing it for a snother 10 o 15
veurs at least, to onsune not anly
new onders but a secondary mar-
ket for this aircraft.”

Tarbes-Lourdes airpor recent-
Iy pecoived the first Dr Polers
Ads0 [MSN3), which is being
placed in storape following its
wilhdrawal from S1A's feel.

As an interim selution until a
buver iz found, Rolls-Rovee is
paying Dr Poters a fes for the uss
of the Trent 900 engines, Gehling
Sy,

“We expect this arrangement

can be rolled owl for the other
thres SIA A380s we have under
management. When we find a
buyer, the aircraft will go
through a shop maintenance
visit and have fully updated en-
gines attached for the new user.”

Teardown of the aircraft also
remnains a possibility, he says, but
admmits this would be a “sad" out-
come.

D Poters has nine AJB0s: Air
France iz leasing five, while the
resadnder am operated by SIA. 8
See Show Report P12
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Irkut starts next MC-21 and second waits in wings

rkut has commenced final as-
sembly of the third prototype
MC-21-300. as it preparss to
transfer the second to the manu-
facturer’s flight-test arm.

The Russian airframer is
expectling o carnv oul aboiil
1000 flights during the
certification campaign for the
Pratt & Whitnev FYW14000G-pow-
ered twinjet.

Ikt says that it is aiming for
Russian type cerification in
mid-201% and similar approval
from the European Aviation
Safety Agency in mid-2020.

The MC-21 has been underpo-
ing operatbonal tests for nearly six
months, following its maiden
flight on 28 May,

Irkut savs 20 fights were con-
ducted for early development

Airframer is modifying assembly [ines to prepare for serial production

analysis at its Irkutsk plant,
before the aircraft was flown to
the Dight-test institote at Mos-
cow’s Zhukovsky airfield.
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It began test flights from Zhuk-

oveky two weeks later, on 2 No-
vember. The aircrafl is being
housed in a new hangar at the

Yakovlev fight-test complex,
which features ground-testing
and informatiom-exchange capa-
hilitins, “Systems are being bested
and software is being debugged.,”
says Irkut.

The second aircrafl is being
prepared for handover to the
flight-test division and the third
wiill follow in 2018, it adds.

Irkut is also carrying oul cerifi-
cation work on test henches, with
testing completed at 22 of the 56
benches in operation.

It is modifying s Irkutsk
assembly lines with additional
stations to cope with serial pro-
duction, putiing capacity of the
line at 20 aircraft per vear, and
will also complete construction
of un MC-21 logistics cenire al the
plant mext year, B
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Azul E-Jet sales fuelling Neo transition

Carrier accelerates disposal of Embraer types to capitalise on A320's greater fuel efficiency for upgauging domestic routes

Brui].i,m carrier Azul is pro-
prissing talks to accelerate the
sale of its Embraer E-Jets, in a hid
to pull forward defiverios of Air-
iz A320ne0s,

David Neeleman, the airline’s
founder, iold investors on an
sarnings call on 9 November that
b hopes to deliver “good news”
on that front at the time of its full-
vear results, scheduled during
February 2018,

"W are moving aggressively,”
says Meeloman, adding that the
airline has seen strong demand in
the market for used E-Jets, The
carrier is in talks with “different
entities to sell them quicker and
biriing o this AZ200e0s quickes”,
he confirms. “Our commitment is

The airlire should have 17 re-engined narrowbodies by end of 2018

to stay metalneutral, but we
wanl the more efficient aircraft in
our fleet.”

Azul has repeatedly praised
thae performance of the A3200me0
since it began revenue service

with the type in November 2016,
Chiel executive John Rodgerson
has described the re-engined nar-
rowbody as an “unbelisvable fusl
achine”. The carrier savs it has
observed a 29% advantage in

unit costs on the A320neo over
the Embrier 195, The airline is
using the A32ines to upgange
domestic routes that wene previe
ously oporated with the E-Jet.

Azul operates eight A320neos,
and will add another three in the
fourth quarter of this vear. Neals-
man says it will introduce geven
of the ype between November
and January, just in time for the
high travel season in Brazil, Az-
ul’s fleet plan shows that it will
b operating 17 A320noos by the
emd of 2018,

The carrier Mies 10 E190s and
60 E145s,; and will be the launch
operator for Embraer's re-engined
E195-E2, which is scheduled for
delivery in 20149, 8

MRO AAROM CHONG SINGAPORE

Ameco Beljing gears up
to provide

ax support

Air China took delivery of the first of its eight 737-8s early this month

Mahﬂemm.n ropair  and
overhaul operator Ameco
Beljing has been approved to
maintain the Boeing 737 Max 8,
and has started work on China's
first example.

The company savs it is sup-
porting Air China's new 737-8,
after receiving approval from the
Civil Aviation Administration of
China to provide line mainte-
nance, scheduled checks, modifi-
cations, engine chanpes and aux-
iliary power unit meplacements

flightglobal com

om the re-engined narrowbody.

Ameco’s training centre is also
the first in China to provide 737
Max training. A first course began
at its Beijing headquarters on 6
MNovember, with an intake of 24
michanics,

Flight Flests Analyzer shows
that Air China operates a foet of
388 akrcrafl, including 139 717s
and 59 Airbus A330s. The carrier
early this month took delivery of
its first 737-8, from an initial
eight-unit order. 8
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TRAMSITION JOM HEMMERDINGER MONTREAL

New livery for transformed Air Transat

Design unveiled on A330-200 is part of major renewal programme launched following investments by Canadian rivals

anadian leisure carrier Adr

Tramsat wnveiled its mew liv-
ery in & ceremony marking the
company's 30th anniversary on
13 November in Montreal.

The neew design, painted onan
Adrbus AZ30-200, comes as the
Muntrealbased carrier embarks
on @ major et transition where
it will retive ageing A310s amnd ac-
quire new AZZ1LEs.

MNewlv-painted C-GTSN has a
white fuselage bearing the airling's
name in blue, and a light hlue tail
embilazoned with the carrier’s star
logo, which is also shown on the
winglets. It was painted in Rio de
Jansiro, with decals added after its

FLEET

returm to Canade The design
miarks a chiange from the provious
livery, which had a darker tail and
a blue star emblem.

The airling — a division of tour
company Transat AT = will now
begin the process of repainting
the other A330% in its leat.

Adr Transat made its inaugural
flight on 14 November 1987, from
Mantreal to Acapulco.

Speaking prios o the anniver
sary event, chiel executive jean-
Marc Eustache described Air
Tranzat as having evolved into an
integrated  tour operator  that
owns an airline, hotels and a
wide distribution network.

He describes Canada’s aviation
industry as increasingly competi-
tivan, bt savs Air Transat iz adapt-
ing by updating its flect with new
A321LRs. In July 2017, the carrier
announced that it had signed an

Cockpit commonality drove selection of A321 over new 737s

Pilot cormmonality bed Air Transat
to choose Airbus A3215 over
Boeing 7375, says the camiers
president, Jean-Frangois Lemay

"The main challenge for an
airline is to optmise the utilisa-
tion of its heavy assets. Sowe
decided to go with an all-Airbus
float,” he says.

Thir caniar's fleet indudes 14
A330s, seven A310s and a mix of
10 737-700/800s, Flight Flests
Analyper shows,

Earlier this year, it announced
plans to replace the A310s and
7375 with 2 mix of 3213 and
AI21LRs. The 43213 could armive
from March 2018, while the first
of 10 A3Z21LRs are scheduded for
delivery in early 2015

Lemay says the airline’s cumeant
mixed fleet of Asrbus and Boeing
types Eits efficency. Because
piots cannot switch easily be-
tween Airbus widebodies and
7375, it typically cannat schedulbe

theemn to fulfil their full allowable
maanthly flying hours. Seasonal
demands also requine some pilats
to undergo substantial crossover
training, he adds.

By contrast, pilots swatching
between the A330 and AZZ21 will
benefit from cockpit commonal-
ity, requining bess intenshee
"eross-crew qualification”. This
mieans Air Transat could schedule
pilots to operate bath types dur-
ing a singbe trip, Lemay notes, @

agresment to lease 10 of the long-
range type from AerCap, with de-
liveries due between eary 2019
annd thee third quarter of 2020,

It later signed a fleat-sharing
deal with Thomas Cook whereby
the Canadian company will oge-
ate some of ils pariners A321s
during winter, while the latier will
usse at beast oo of fts A330s,

Air Transat primarily operates
two distinet route networks: one
connecting major Canadian cities
to European Bedsure destinations,
and the other linking Canada 1o
wanmn-weather destinations in the
USA, the Caribbean, Central
America and Mexico, It faces
competition from  rapidiv-es-
panding Alr Canada, as well as
Westlet, which has announced
orders for Boeing 7875 as part of
an international growth plan. 8
See Feature P32
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Allegiant bids farewell to 757s and Hawaii service

Operator's last example flew from Las Vegas te Honelulu in October

281 Flight Imternational | 2 1-27 Movember 2017

as Vegas-based Allegiant Air

has phased out its final Bosing
757-200s, marking an end 1o the
carrier's Hawaii service,

“Both 757s are retiring as part
of the ongoing fleet transition,”
the carrier sayvs, confirming that
the type's final service was oper-
ated on 28 October, betwean Las
Vegas and Honolulu.

Allegiant is in the process of
replacing its MD-80s with Airbus
A320-family aircraft. The airline
acuired six 757 in 2000 to

launch services 1o Hawaii from
2012, However, it cut most of the
flights one vear later, citing insuf
ficient demand and the high costs
of vperating the Bosing twinjets.

The carrier initiallv planned to
halt sarvices to Hawaii in Augost
2016, but extended this by a year
after experiencing better-than-
excpected performance on the Las
Vegas-Honolulu  route. Flight
Fleets Analyzer shows Alle-
giant's last two 7575 were parked
in October and November, B
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PAARKETING STEPHEN TRIMBLE DUBAI

Boeing steps up Middle East tanker campaign

Tanker variant of 767 still needs to overcome refuelling boom issue

oeing's rouwbled KC-46A tank-
er development programme is
nearing resolution, as the compa-
iy steps up its effods (o promots:
the 767-based tvpe to potential
custoaneers in the Middle East.
Leanne Caret, chiel executive
of the company's Defense, Space
and Security unit, expects only
o putstanding deficiency in it
development activity for the LIS
Alr Force to remain after this
month. Boeing is continuing to
work with service officials to find
a solution for the issue, which

copcermns the remotelv-operatod
refualfing boom.

Caret savs the Middle East is a
critical piece of Boeing's export
strategy for the new tanker, and is
already markoting the KC-46A to
potential buvers.

“There's almost never enough
[tanking capability], and assets
are boing wsed and shared across
the megion,” says vice-president
of global sales Gene Cunning-
ham. “In many cases | think cus-
tomsirs will be trving Lo add capa-
bility and not substitute,” B

PROGRAMME
ELLIS TAYLOR CHUBAI

KC-390 nearing
return after stall
testing incident

he Emhraer KC-390 protovpa

involved in a stall spoed
incident on 12 Oclober has not
been significantly damaged and
is set to retum to flight testing
soon following minor repairs.

Embraer says that the aircraft,
001 (PT-EZNF), “experianced an
even! bevond the planmed Hoit”
during a simulated icimg test,
which took the aircraft beyond its
airspoed and load fBctor operating
limitations, That foroed the crew
to apply recovery procedures, and
the aircraft retumed to the compa-
nv's test base at Gavido Peixoto. It
has not been flown again since the
incident.

The airframer savs a detailed
inspection showed that there was
no damage o the primary aircrafl
structure, but that spme external
fairings and access hatches will
b replaced hefore it can resume
flight testing.

“The KC-390 coerlification
schedule is nod affected. and entry
into service is confinmed for 2018,
with the delivery of the frst pro-
dusction alrcraft to the Brazilian air
force,” the airframer confinms.

The service is expectad to take
its first two of an eventual 28 of
the transport/Tankers next year, B

FROPOSAL DOMINIC PERRY DLIBAI

Italy seeks partner nations to
join in AW249 development

Leonarda Helicopters says proposed new attack rotorcraft can be “basis for collaboration”

eonardo Hallcopters iz looking

fiar additional partners on its
new atteck rotorcraft
now designated the AW249,

In January 2017 Ialy awarded
the comnpany & €487 million (8515
million) contract to develop a
sucoessor 1o its armvs AW129
Mangusta fleet. But speaking at
the Dubai air show, Leonardo’s
group chief commerchal officer
Lorenzn Mariani said the helicop-
ter is “not only for Taly™,

“It is a hasis for collaboration =
we helieve other nations can join
thiz project,” says Marisni. con-
firmiing the AW240 designalion.

Wi hawe the contract, we have
the design, we have the idea and
we have started the development
= we e open for other nations to
foin that.™

Mariani's comments raise the
possibility that Leonards could
once again partner with Turkish
Aerospace Industries, which has
already signalled an intention to
develop a suocessar to the T129
ATAK. a helicopter derived from
the Mangusta.

Further details on the AW249%
proposed specification have also
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enpergied. A presentation given by
the ltalkan army at a conference in
Kracow, Poland. indicates that the
hedicopter will have a maximum
take-off weight of 7-5t: significant-
Iy higher than the 5t AYW129. This
increase is partly doven by amon:
than doubling of the aircrafi’s
weapons  load, from  B00kg
[1,760lh] to almost 2,000kg.
Cruise spead, operating ceiling
and endurance figures on the
AW249 would all increase com-
pared with the Mangusta, and
Leonardo  proposes  examining
the new helicopter's radar and

heat signatures to give it more
stealthy characteristics,

No decision has been made on
the AWZ249's engines, but it is
likely to be a two-way fight be-
tween the GE Aviation T700 and
thi Safran Helicopter Engines
Aneto, recently selected to power
the commercial AW 189K,

The developmenl contract
runs until 2025 and will ses
Leonardo produce a total of five
aireraft. Italy projects an eventual
requirement for 48 helicopters,
with itz Mangusta fleet to be pe-
tired from 2025. 8

Rome wants its Mangusta replacement to be available from 2025

flightghobal.com

F i e b i g



Airbas twin
still peaking
A3E0 Anniversary P32

DEFENCE

PROCUREMENT CRANG HOYLE LONDOMN

Home skies debut for Norwegian F-35s

Arrival of tric marks milestone in Oslo’s programme to make the fifth-generation fighter fully combat ready by 2025

he FRoyal Norwegian Air

Force has conducted its first
domestic flights with the Lock-
heed Martin F-35A, after a trio of
the filth-generation tvpe touched
down at its Eland air hase early
this month,

Oslos lead arrivals from an
eventually 52-gtrong feet were
formally welcomed during a
10 November ceremony, follow-
ing heir acceptance by its De-
fence Materiel Agency.

The F-35As had landad ai
Brland on 3 November, after a
9h 22min delivery flight from
Lockheed's Fort Worth plant in
Texas conducted by US pilots.
They were mel on  enbering
Morwegian airspace by a pair of
Lockheed F-16s = the tyvpe they
will be replacing in service.

MNorway has so far recelved 10
F-35s. including four that will
remain permanently at the US

Mew type is due to achieve hhialcpcraiiona!cupﬂ:;ility during 2019

Adr Force's Luke AFB in Arizona
to support multinational pilot
tradniig activities, The jets Bown
to Brland early this month are its
mosi recent examples, carrying
the tail mumbsers 5148-5150.
“This mearks the start of reach-
ing the necct milestone: making
the aircrafl combat-ready,” says

=y

| 3 E

Royal Norwegian Air Force chief
of staff Maj Gen Tonje Skinnar-
lanal. The mew type i schediled
to achieve initial operational ca-
pability status with the service
during 2019, and to be declared
fully operational in 2025.

“From 2018, Norway will
roceive six aircrafl annually up

until, and including, 2024, the
nation’s defence minkstry says.
Maj Gen Morten Klever, its F-35
programme director, notes that
Oelo’s sogquisition is “delivering
om all key criteria: time, cost and

Lockheed recently deliversd a
full-mission  simulator for the
F-35 to @rland. It will suppart
*pilot qualification. continuation
and mission-relearsal raining”,

Meanwhile, a braking para-
chute modification developed to
suppart Norwegian operations on
short and Icy runways will be
tested at Eielson AFB in Alaska
later this vear, Lockheed savs,
Oslos aircrafl will also be
equipped with the internally
carried Kongsberg Defence Sys-
tems Joint Strike Missile, which
will be capable of attacking land
and maritima tarpets from a range
of up to 1500m (277km), B

REQUIREMENT GREG WALDRON SINGAPORE

Malaysia eyes options to
buoy maritime capability

uala Lumpur appears to have

taken a step closer 1o
ohtaining a maritime patrol air-
craft (MPA) capahility, following
a recent budget allocation.

State news agency Bernama m-
paorts that the Royal Malaysian
Air Force has sel up a team to
evaluate MPA candidates, follow-
ing a provision made in the gov-
ernment’s 2018 budget for the ac-
quisition of four airerafi,

The report, quoting air force

chiaf of staff Gen Affendi Buang,
notes that the participation of
local industry will be a key factor,

Located in a vast littoral region
riven with competing territorial
claims, Malaysia has a chear meed
for long-range patrol aircraft,
with the mission cumently per
formed using four Beechcraft
King Alr twin-turboprops.

Kuala Lumpur’s maritime pa-
irol needs lave beon a common
theme at the biennial LIMA de-

Airbus has demonstrated a surveillance variant of C295 turboprop

fienee exhibition in Langkawi,
most recently in March 2017,
Airbus Defence & Space, Boeing,
Indonesian Asrospaece, Leonardo
and Saab have all promoted po-
tenftial solutions at the hiennial

evinl, Leonardo chose this vear's
iteration for the public debut of
its ATR 72MF, while Airbus dem-
onstrated & maritime surveillance
derivative of its C295 in the coun-
try after June's Paris air show. B
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Airbus twin
still peaking

Toulouse's redoubtable A330 has undergone a remarkable

evolution over the last 25 years and, as tests begin of an
upgraded variant, is showing no signs of slowing down

MAX KINGSLEY-JONES LOMDON

hisper it, but the recent first
fight of a secomd-generation
Alrbus A330, the re-cngined
40K, was tantalizingly close to
the 25th anniversary of the twinjet's maiden
sorthe on 2 November 19092, Understandahbly,
Afrbus has not made much of this historic
milestone, but the fact is that the aircraft’s con-
tinuing appeal in 4 market of much younger
|'r||'||.Eu'1‘iT1’|n-; & a credit to the A230'% urig]ﬁ:ll.
concept. which dates back to the 1980s.
“Like o human, today's A330 is very differ-
ent bo how it was 25 vears ago. The vestesday
and today are very different,” says Airbus's
A330 marketing chief, Crawiford Hamilton.
The A330-900 that kicked off the MNeo Right=
fest programme on 19 October may have the
same dimensions as the original A330-300,
Bt the twinpe has evolved considerably. The
major difference centres on Rolls-Royes Trent
7000 engines, key to delivering & double-digit
percentage improvement in efficiency, But the
other changes go more than skin-deep, cover-
ing revised serodynamics and sharklats, high-
er waights and the latest A350-derived pas-
senger cabin [see gruphic).
Hamilton iz confident that the latest vard-
ants can enjoy similar success to the v1.0:
“Wie've always reckoned there's a market for

ovier 1,000 A30neos. And given thal we've
sald over 1,400 of the current A330, there
should be at least & 1,000 out there,” he says.

The arrival of the A330-300 in 1992 was
significant in itself, being Alrbus's first “hig
twin" and conceived as a larger-capacity,
longar-rangs (but not long-range) successor to
the original “air bus”, the A3008, In parallel,
Adirbus developed the long-range quad A340
family as a sister design based on the same
fuselage, wing and related systems, The two
mvodels were developed side by side because
during the pre-launch phase in the 1980s,
potential customers could not decide wheth-
e thiey wanted two or four engines.

TWIN OR QUAD?
“Maorth American operators were clearly in
favour of a twin, while Asia wanted a quad. In
Europe, opinion was split betweesn the two,”
the now-retired Adam Brown told Flight
Intermational back in 1998 when he was
Adrbus vice-president strategic planning.
Brown said Airbus chiel enginesr Jean
Roeder enabled the two designs to effectively
bocome one, by creating & common wing
structure. “The [development] cost savings
this presented enabled ws to do both aircraf,”
Studies crystallised around the AJ30/A340
designations in 1986 as the next Airbus types
after the AZ20 sinple-aisle, Castormer intenest

When the longer-range A330-200 arrived in 1998, it gave Airbus a true rival to the 767-300ER

321 Flight Imternational | 2 1-27 Movember 2017

A330neo specifications

Lngih {m) cE8 837
Wingspan (m} 64 64
Height (m) T4 1hA
MTOW 1) 242 247
ML (1) 1BE L
MEPW L 176 181
Fuel capacity I 139,010 130,060
Saaling (2-class) 357 287
Prorsvarplant B-R Trent 700D  R-R Trent 7000
Thnst b} 72,000 72,000
Ranga (nm) 7.500 £.550
Oirdars L 206
=75 rpb i chrasiopmend

Soue fartnm

meant the quad led the development
programme, which resulted in an amusing
dhisate abwout the designations,

As lead variant, the cquad was initially
dubbed the A730, while the twin became the
A340. “Then our salesmen came back and
said that afrlines would never get their brains
around & twin having a “four’ in ite name and
the quad not... so we reversed the designa-
tions,” said Brown in 1998,

While: the A330 moved forward with GE
Awiation CF6 power, Airbus adopted a ver-
siom of the A320'% CFM International CFMS56-
5 for the quad, A330 engine options were
guickly expanded to include the Pratt & Whit-
noy PW4000, and in a first for Toulouse, an
enging from Rolls-Eoves, the Trent 700,

Full go-ahead came: just before the 1987 Paris

fligheghobsal.com



air show and the programme quickly moved
into its stricke. The A340 took to the air in Octo-

bweer 18997 amd the AR30 1esting began just over a
vear later, on 2 November 1992, At the time,
Adrtwes had secured 270 orders for the twa
typiss, aboust half of which weee for the twinget.

French domestic carrier Air Inter was the
first to introduce the A330, starting services in
January 1994 between Paris and Marseille
with its aircrafi configured in a very high
count for a twinjet at the time =412 seals.

Thie A0 was inithally seen as the medinm-
range sister to te ong-range quad. Bul the ad-
vent of long-haul twin-engined operations
changed perceptions and any lingering doubits
about twins® suitahility to fly across cosans and
empty landmasses. This meant that range
development of the A330 was crocial if Airbus
was to challenge ils LIS rival in the sector.

Cue the A330-200 “shrink”, which entered
sarvice in 1998 and finally provided Airbus
wilh a direct competitor 1o the Boeing 767-
JODER. The little sister was an instant hit,
leading the way to establishing Airbus as a
genuing player in the long-range twin sector.

Hamilton says the A330 “is now on a trend
to becoming the preferred entry-level wide-
body - we knocked the 767 off its perch about
four or five years ago™.

I 2000, Airbus briefly Mlirted with an even
lomger-range  double-shrink derivative, the
A330-500, bafore concentrating on develop-
ing the existing family. This led to the intro-
duction of tanker and freighter variants, as
well as an AC] corporate version. And in
2008, 10 years on from the -200's debut, A330
arders passed the 1.000 mark,

flightglobal.com

Weight devalopment had tumed the larger
A330-300 into a more capable maschine s the
sun sl on the A340. Despile stretching and
re-engining the quad. the world s airlines hard
mwovid on from four engines in that sector,

In the meantime, Boeing - which was see-
img the A330 trounce s once-dominant 767
in the marketplace — responded aggressively
with the launch in 2004 of the all-new 787
family. Airbus could be forgiven for believing
this signalled the end of the original A330,
and set aboutl creating o major derivative
opuippesd with new engines and upgrades.

Tt was dubbed the “A3507, hut after initial
sales succoss, Airbus was persuaded that this
warmned-up A330 did not go far enoegh to be
a true long-term 787 challenger. So the project

A330neo key features

Aevisnd wing
« Span ncmased by 3 7m o &4m
o ool n

M Birspace cabin

» 0 sesidicnil smath

» L il -
& Loyt IFE andl comnasciivitys

w Moot Bghlieg:

A330

was shelved in 2006 as the all-new “A350
XWE" emerged. Then a strange thing hap-
penad. Bosing ran into production delayvs on
the 787 and Airbus found customers - both
old and new = tuming to lis venerable A330,

“Tha launch of the 787 was the best thing
that happened to the A330," says Hamilton.

Flight Flests Analvzer data illustrates his
point = since 2004 when the 7B7 was
lannched, Airbus has sold over 1.000 of the
original AJI0-200/300 variants = a number
thist surprises Toulouse as much as Seatils.

With production being sustained well into
the A350 e, Aifbus found itself re-evaluat-
ing its decision not (o re-engine the A330, It
relised that a cost-effective competitor 1o the
77 could be croated that could also solve the
headache its smallest A350 variant was creat-
i the now defanet -S00.

And =0 at Farnborough 2014, eight vears
after Airbus replaced the Mark 1 A350 with
an all-new design, a second-generation A330
was launched as the Trent ToO0D-powered
A33onen. The original schedule called for
flight-testing to start in spring 2017, to allow
dieliveries to begin befors vear-end to launch
customer TAP Fortugal. But development
delays. largely due to hold-ups at R-R.
prevented the start of testing as A330neo
atrframes sat in Toulouse awaiting engines.

With flving now under way, Airbus and
R-R face a challenging development pro-
gramine to staf deliveries under the revised
schedule of mid-2018, Bul Hamilton is confi-
dent: “Things have happened outside of our
control,” he says. “But we've always been in
close consultation with Rolls. They had the

"The launch of the Boeing 787

was the best thing that
happened to the A330"

Crawford Harmilton
B33 marketing chief, Artus
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% block on resmurce. We've now got the air-
craft Aving. .. we'll make sune it happens.”
Fromm & sales perapective, the A330nen has
had a strong start. securing 212 orders. Hamil-
fon savs sales are on track, despite a slow
2017 so far (to the end of October), with just
two new orders announced [and four can-
celled after TransAsia ceased operations).

HAWAIIAN HIATUS

One area of potential concern is the poor
showing so far for the A330-800 variani,
which has just six orders. These are all from
ong customer — Hawaiian Airlines — which
has indicated it could review the order (itselfa
replacement for an earlior AIS0-800 contrac).

But Hamilton is confident about the -800'
potential, which is derived from the A330-200
airframe: “The AJ30-200 calegory has beei
doing well over the past few years. It's the
maost popular widebody [in operator terms] -
we have 95 operators and 600 aircraft, and
that's a heck of a base o have,” he says.

“The A330 has good [cabin-configuration|
versatility, good range, low trip-cost and from
a Arsancial polnt-of-view, it's low Hsk. For air-
lines that are growing, the logical first [wide-
buody] step is the A330,” adds Hamilton.

The future may be all abouat the A330neo,
bt Adris s still building and selling the cur-
rent variant. With over 100 -200/300s still 1o
deliver from existing orders, Hamilton says
Adrbus “can still do the current aircraft, no
problem. We've still got the MRTT, which is
the most populsr tanker. And we still have
the A230-200 Freighter. They are aircraft that
are still powered by the current engine, and
we'll do them as long as anyone wants them.”

The one clowd on the A330° horizon is the
progpect of an all-new competitor from Boe-
ing: itz New Mid-market Airplane [NMA].

"Wir'vi got o be prepared.” says Hamilton,
who remains fo be convinced that a market
opportunity exists for an all-new aircraft.

“Hoeing goes on about there being & gap in
the markel. Bui we don't see anv ‘gaps’
because the A330 is filling them,” he zavs.
“The A330 has the versatility to do anything
that any MMA can do, and more, Which gives
it @ very large appeal worldwide.”

In ather words: Boeing. bring it on. B

First 4330 took to the air on 2 Movember 1992

flightglobal.com

A330

The A330 MRTT can camy
111t af fuel, up to 300 pas-
sengers and underfloor car-
g0, and Airbus says the global
fleat has amassed more than
125,000 flying hours.

Airbus has a healthy pro-
from France (¥), Singapane {6),
South Kanea (4] and a group
of NATO nations, which will
field the type as a pooled ca-
pability via a Eurepean
Defence Agency initiative.
Garmany, Lukembsourg, the
Mathertands and Monway
have se far committed o sev-
en aircraft, ordering two of
thess, The fleet could grow to
11 i more partners jain.

India chose the A330
METT for a six-strong tanker
chiral, but is 1o stage 3 frpsh
competitian, and Catar has
yet to advance a deal for two
after a selection in 2014,

Future delveries will be
made in an enhanced con-
updated avionscs equipment
and ic improve-
ments. The first such aircraft
was flown in October 2016
and will be delivered to the
Republic of Singapore air
force. A lead sampls for
France got aifboms in

Sapm-rbq:'ml?-dm'ﬁbe

DEFENCE CRAMG HOYLE LONDOMN
Steady flow of orders for tanker adaptation
At the start of this century, under a five-unit acquisition.
the than-EADS began ax- Canberra’ selection
ploring the potential forits | involved the integration of an
AZ30 widebody to defiver Airbus-developed,
air-to-air refuelling (AR} ser- | controlled aerdal refuelling
vices for military operators. In | boom systern. After significant
doing so the company repli- | delays with development and
cated its strategy for the service acceptance, the RAAF
airiner market by going head | debuted the boom capability
tex head for international on deployed cperations in
salas with Boeing, which held | Nevember 2015
avirtual monopaly in the At one point it appeared as
tanker sector. though Airbus had succeed-
Airtus had previcushy ed in its most audacious of
modified a handful of A310s | sales pitches, when its partnes
for the tanker fola, adapting Morthrop Grimman was se-
the widebady to carmy under- | lected for the US Air Force’s
wing hosa-and-drogue refuel- | KC-X tanker deal in February
lingy pocts. Flight Fleets 2008, After the decision was
shows the airforces | quashed folfowing an appeal
of Canada and Germany as by Boeing, EADS North
still having two and four ax- America led a second bid,
armphes in use, respectively. bvefeans its rivals 767 -based
The corvoluted future stra- | KC-444 was selected for the
tegic tanker aircraft competi- 17-aircraft requirement in
tion to replace the UK Royal Febnuary 2011. Boeing is due
Mir Foree's Lockheed TriStars to deliver its first operational
and Vickers VC10s eventually | examples nexdt year
led to success for the A330- Flight Fleets Analyzer
200-baged Voyager - al- shows. 24 A330 rulti-role
though a 2004 selection of the | tankentransports (MRTT) as
lead to a contractaward untl | Austrafia (8, Saudi Arabia [8),
four years lates and first defiv- | the United Arab Emirates [3)
ery in September 2011. Three | and the UK (%) A further fva
months eadier, the Royal Voyagers wore modified for
Aussralian Air Force (RAAF) use by the RAF and can be
formally accepted its first called an if needed to support
Iocally designated KC-304, | “surge” operations.

deliverad naxt year. B
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ANNIVERSARY

 Asthey Airbus A330 marks a quarter of a century, the twinjet is still gcmgstmng, wltha
 second-generation, re-engined Neo variant now in flight-test. To mark the milestor

we examine the prngrarnme*s key metrics with data from Flight Fleets Analyzer
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A330 FAMILY

A330 fleet by region

AsiaPacific
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Succession plan

Singapore Airlines is one of 32 existing A330-200/300 operators (with five or more aircraft) that is also a customer for the A350-500

b Adrbus A330 has proven to be one
of the most successful twin-aisle
types ever. A quarter of a century on
from ks frst flight, and with the sec-
ond-generation AZ30-900ne0 now in the air,
how are operators deploying the twinjel and
what types might replace the existing feets?

The first aspect o consider is thal, despite 25
vears of production, more than half of the our-
rent “A3F0ce0” (-200/300) passenger oot was
basilt after fanuary 2000, and will not be retined
for mamy vears fo come. Howeves, many opera-
toes have almady placed orders for newer types
ad others have leased aircrall thal may exit
their flests onoe the initial 10- to 12-year leases
axpire. Flight Fleets Analyzer shows that about
150 known beases are due o expine Betwen
2018 anwd 2022, an averspe of 30 4 vear.

There are just short of 1,200 A330s operat-
ing in passenger roles with 106 airfines
worldwide. This includes 530 of the smaller
AZ30-200 variant and 660 of the -300. The lat-
ter overwhelmingly consists of high gross
waight sircraft. with just 36 of the original
shorter-range A330-300% remakning.

The A330 reached its peak production rate
of 10 per month only in 2013, with the type ro-
cetving a major boost from the delays suffered
by the Boeing 787, which led to a number of
airlines selacting A330s to fill the capacity gap.

However, all good things come 1o an end.,
and the ramp-up of the 747 to 12 aircraft per
maonth, together with the entry into service of
the A350-000, saw production of the A330cen
i rescluced to six per month in 2006, Whils
the 787 rate is increasing io 14 per month by
2019, the A330 mete looks unlikely to change
after Adrbus inftially planned an incrsase back
up to seven per month by 2019, during the
transition to the re-engined A330ne0,

Both versions of the criginal A330 are used
Fover a wide variety of missions and market

381 Flight Imternational | 2 1-27 Movember 2017

Richard Evans, senior
consultant at Flight Ascend
Consultancy, considers
replacement strategies for

first-generation Airbus A330s

sectors. The initlal low gross weight A330.
s were primarily used om intra-Asian
routes up to shout 2,700nm [5,000km), as Air-
bmis b prursued a strategy of offering the A340
fioe lomger, intercontinental markets, The A330-
200 “shrink” marked the first move of the tvps
into bong-haul operations and was successful
it replacing the smaller 767-2000 300 at several

airlines, It has also seen widespread use among
leisnre carriers, often in a high-density layout
with more than 300 seats. Until the advent of
thi= 787-8, the AZ30-200 becanbe the defal
type to launch new long-haul routes, or for
those with thinner demand.

Airbuz has steadily  increased  take-off
walghts for the A330-200 and -300. which,
combined with engine and aeprodyvnamic im-
provements, means the larger <300 now hais
sufficient range to fly many Asia-Europe and
rranspacific mutes, A case in point is the use
of A330-3005 on many China-Europe fights.
whiich wen bevond the payload-range capa-
hility of the -300 until recent years and in-
stasd were flown by -200 variants.

However, analysis of FlightGlobal sched-

e data reveals that the A330's average sector

A330 flights by range band
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A330 OPERATIONS

length is about 2.000nm. This is well within
the capability of the latest single-aisle typos,
inchuding the largest variants — the A321nen
and 737 Max 10. Therefore, for some airlines,

With regards to the in-service fleet, the top 29

Build-year profile of A330-200/300 passenger fleet

MNumber of aircraft

these could also be considersd polential re- 0o _
placements.
Smaller carriers will tend to look for a single L
type to replace their cument fets of A330s a0
bul, as airlines grow, the option of splitting a o ;
replacement acToss twio types to better match
aircraft sizes to market demand, and to reduce 60 -
overall operating costs, becomes possible, In By
terms of pure cash-operating-oost per seat. it is an
very difficult for a twin-aisle type 1o better the
cost of a large single-aisle type. 0 - r r
20
I I
o ---l.-..l

operators of the A330 scoount for about Heo-
thirds (B00 aircraft] of the current airline fleet.
there are several aifines with aver-

B2 83 94 05 96 87 98 98 00 01 02 03 04 05 06 OF G809 10 11 12 13 14 15 16 17
Year of busld

age stage lengths well below 2,200nm, all ex- Mol Esxckides #lored akcral Sourcs: Flight Flasta Anulyzst
copt Thai have at Teast ane route that is bevond I A330-300 Imau.zm
the realistic capahility of large single-aisle

typis (around 3,0000m).

As llestrated below, the operator base in-
cludes many airlines that have already placed
orders for tyvpes that could potentially replace
their current A330 fleets. For the purposes of
this article, this includes the 787-8 and -9, the
A3Z50-900 [with assumption that the AZ50-800
is not proveeding), and the A330-800/900,

There are 11 current AI30 aperators that
have ordered 7675, and a further 13 that bave
ordered both 787s and A350-000s. This sug-

pests that the 787 will play a significant role
in the A330 replacement market. For many
operators, the AZ50-000 may be seen as over
Iy capable in terms of size and range. This in-
chudes several major Asian operators, who
penarally use the A330-300 on routes up to
3,800nm. Their feat plans are weighted to-
wards growth as well as replacement, but this
region would appear a key battleground for

the A330neo. If the A330neo is not seen as the

optimal replacerment for medium-hail AZ30-
2008 and -300s, then the current operator base
could be very influential in determining the
timing and design requirements for a pew
miidldle-of-the-market aircraft,

Of course, Airbus will be hoping that the
ouly replacement for an A330 is another
A0, but it appsears that the 787 the A32 1neo
and any new programme from Boeing will
also be strong contenders in the 20205, B

Orders of airlines with fleet of five or more A330-200/300s
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MILITARY ENGINES

Sparking off
a revolution

A technology race is on to manage unprecedented levels
of electricity for onboard systems, weapons and propulsion

STEPHEN TRIMBLE WASHINGTON DC

wo of United Technologies® (UTC)
competitors, Rolls-Roves and Hon-
eywell, teamed up in 2015 o design
and build the 1MW-class hybrid-
electric propulsion system for Aurora Flight
Sciences’ XV-Z4A Lightning Strike, in a pio-
neering unmanned air system study funded
by the LS Defense Advanced Research Pro-

jects Agency.

Another rival, GE Aviation, came oul lasi
August with a new white paper describing an
intense offort over several years to hamess ex-
treme amounts of electric current to power
future military pavloads and propel hybrid-
electric aircraft.

In a largely behind-the-scenes race to fulfil
the US militarv’s expanding appetite for vast
quantities of onboard electric power, only
UTC s three business units - Pratt & Whitney.
United Technologies Asrospace Systems
(UTAS) and the United Techmologies Re-
sesirch Center (UTRC) = remnained quiet,

But UTC's silence is over. A new P&W
white paper = released aexclusively to Flight-
Global = opens a window into a wide-ranging
effort to meet the military's demand for more-
electric and all-slectric aircraft.

“Research offorts in elecinfication of air-

401 Flight Imternational | 21-27 Movember 2017

craft are likely 1o drive innovation that could
have broad impacts scross aviation,” P&EW
gays, UTCw divisions “ame closely tracking
trends in more electric and hybrid electric
propulsion and power, and also working in
kv areas that we believe will be important”,

The most modern US military adreraft
already grnerate and consume vast amoinis
of electric power an board. Electricity is used
I power increasingly sophisticated sensors,
such as active electronically scanned array
radlars. Efeciric power also serves as a back-up
for sctivating the control surfaces of the Lock-
heed Martin F-35. And, electricity s looked
upon as & propulsion option for small UAS
and barge experimental drone projects, such
as the XV-240,

But LIS military officials already envision a
future fleat of combat aircraft with even
greater needs for onboard power. A pew class
of directed energy weapons. including lasers
and high-power microwaves, is emerging as
an option for the next geperation of manned
tactical fghters, So suppliess have to find new
and creative waves to generate, store and
distribute ever-sscalating amounts of electric-
ity, while managing unweloome by-products
such as waste heat.,

Meanwhile, the same requirements are
pushing exdsting technology up against the

The Lightning Strike’s |
‘electric propulsion

system is a challenge

eed Martin

Iy pon f-nlﬂpt
needs plenty of power

stubbxorn limits of the laws of physics. Cerain
phenomena — including the Corona effect.
which tums air surrounding high-power
cables into conductive plasma = threaten (o
prevent highly electrified aircraft from reach-
ing the normal cruising altitudes of today's
jet=powered aircrafl. To overcome these and
ofher obstacles, industrial players have made
up long-term technology develoment plans.
UTC can draw on expertise from all three di-
visions: P&W (engines], UTAS (eleciric
powar) and UTRC [experimental innovation).

Aircraft propulsion and power systems are
often overlapping capabilities in the supply
chain. In UTCs portfolio, UTAS almeady sup-
plies the T.4MW anboard power system for
the Boeing 787, which uses electricity instead
of hydraulics and pneumatics to pressurise
thve cabin and prevent ice from forming on the
wing's leading edge. That electricity is gener-
ated by feading compressed air from the en-
gimer o an accessory gearbox, which drives
four variable-frequency starter generators; an
auxilinry power unit remains on standby.

For military purposes, that is just the start.
“Additional power will be needed as aircraft
become more electrified,” P&W says.

In GEs recent white paper, the company
revealed a nearly two-year-old project that

flightghobal.com



HIGH ENERGY SYSTEMS

demonstrated an ability to generate 1MW of
eleciric power from a single fighter engine —
the F110 = while continuing to produce
thrust. To achieve that feat, the company
could not take power soleby off the high-poes-
sure turbine module. In what appears to be an
industry first, GE also extracted 750kW of
power from the low-pressure urbine,

IN-FLIGHT BREAKTHROUGH

If the ground demonstration could be repli-
catesd in fight, it would be a breakthrough.
While the high-pressure turhine is used to
ponerato 250kW o serve a fghter’s normal
electric needs, the surplus 750kW from the
low-pressure turbine could be used to supply
power for lasers, high energy weapons and
powerful new rdars.

But PEW's newly released white paper is
evidence that GE is not the only company
pursuing such a capability. In an undated,
joint demonstration with UTAS, PaW
succesafully extracted electric power from the
low-pressure turbine of & mid-sized business
et engine, a market segment that describes
the thrust range of the PWS00 and PWEO0
engine families.

“The programme established performance
and operability trends on a typical high

flightglobal.com

bypass turbofan engine for low spool power
extraction at sea leved and high altitude opers-
tion,” P&W writes in the white paper. “Test-
ing demonstrated the capability to produce
significantly [~4X) more electrical power than
posaible from the high-pressure spool alone,
with no impact to engine operability and
minimal impact to engine performance and
fual consumption.”

Meanwhile, UTC's business units are also
working to solve other problems posod by
higher electrification in aircraft. As power
generation demands escalate, =0 too does the
peiiirensent 1o slope power i 4 primany of
back-up device such as a battery or starage
modulbe, Stabe-of-the-art lithium ion batteries
fall short of the energy density needed to
serve in this role, so the indusiry is experi-
menting with alternatives.

P&WW's white paper reveals that the compea-
ny partnered with Lockheed and the US Air
Foros Research Laboratory [AFRL) to design
and demonstrate a hybeid energy storage
module (HESM). Such devices use several
possible components, Including supercapact-
tors, secondary batteries and flywheels, for
storing high-density energy loads.

Tha white paper says: = The UTC team prer-
formed requirements definition. trade stud-

ies, technology survevs and design, leading to
fabrication and test of & HESM laboratory
demonstrator. A peototype HESM was dediv-
gred to AFEL for testing at the end of the
curment effort, and plans are under way for
additional development.”

Finding ways to more efficiently store huge
amounts of energy on an aircraft is only one of
ther challenges confronting the industry, By
definition. a megawatt-sized generator that
operates with 95% efficiency loses 50kW =
5% of its power = to, principally, heal. This
will drive the industry to find new ways of
managing the heat, which can overwhelm
aledrical components.

“PaW and LITAS am working on technaolo-
gies to address cooling through UITAS's expe-
rience in air management and P&Ws experi-
ence in propiilsion svslém integration,” s
white paper says.

To generate megawatts of power on the
ground s relatively simple. There am fow
consiraints on the size and welght of gener-
tors, inverters, batteries and cables. One of
GE's research goals is to develop a power
Imverter that can handle megawatts of elec-
tricity, vet weigh a fraction of simitar ground-
based devicas whils operating in harsher con-
ditions and providing better reliability.

The biggest obstacle remains the Conoma ef-
fect. This occurs when power cables are
charged with extroms voltages st high alti-
s, In those conditions, the air around the
cable becomes a conductive plasma, creating
the conditions for & dangerous shart cirouit.
Modern aircraft mutinely fiv at altitudes
above 30,0000, where the Corona effect be-
comes most pronounced. Hybrid electric ve-
Tuicles will need powier in the megawall rangs,
mesning thoy will need 1o distribute power
from the generator to the motor along cables
carrving hundreds of thousands of watts.

Mo salution to this problem yet exists, but
development of lightweight insulation mate-
rials is one promising approach. 8

===
GE has pulled 1MW of electric power from
its F110 engine, while maintaining thrust
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MILITARY ENGINES
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enewed thrust
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ad-n-pamurFranm now has
11 of its eventual 50 A400Ms

The A400M’s TP400-Dé engines are distinguished by their power output and a string of
technical troubles, but with apparent resolution the airlifter programme looks set to soar

CRAIG HOYLE LOMNDOMN

pr ight vears ago, the first A400M took to
the skv from Airhus Defance & Space's
Seville final assembly site, powered by
e quartel of Europrop International
(EFI) TP400-D6 engines.

A consortium formed by the propulsion
system champions of France, Germany, Spain
and the UK to deliver the Western waorld's
most powerful turthoprop ever, EPT has faced
mubtiphe and complex challenges, since even
before aircraft MENOD1 soared over Spain on
11 Decamber 2006, But with a key modifica-
tion now awaiting approval, could the col-
laboration between ITP, MTU Aero Engines,
Rolls-Rovee and Safran Adrcraft Engines fi-
nally be poised to rise cloar of the tudbulence
uxperienced during more than a decade of

A=
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development and operational activities?

Partrer nations Belgiom, France, Germany,
Luxembourg, Spain, Turkev and the UK
sigrwad & combined development and prodioc-
tion-phase contract for the A400M in May
2003 via the OCCAR defence procurement
agency. Deliveries of the tactical transport
were largeted to begin in Oclober 2009, but
eventually commenced in August 2013,
when the French air force took the first of &
combined 170 aircraft on order for the Enro-
s opeEralons,

The outcome of a selection decision made
by the parner nations, the 11.600shp
{8650k W -output TP400-I8 was among the
frctors behind the almost four-vear slip in ser-
vice introduction.

It is more than a decade since the TP400
entered festing, with the design having undear-

gone its first ground run on a test stand in
March 2006, Flight trials using a Lockheed
Martin C-130K testbed commenced in the UK
diuring December 2008; only ane vear bafore
first flight aboard the programme’s lead *Griz-
zlv” test alrcrafl.

Challenges facing the EFI partners and Air-
bus have included the need o achieve civil
tvpe certification of the TP400 by the Europe-
an Aviation Sefety Agency — a milestons
achiaved in May 2011. Problems ranging from
in-Might shutdowns to cracking within the
propeller gearbox (PGB) affecting Avio Aero-
supplied equipment on some engines due to
exoessive vibration served 1o disrupt oper-
tions and sffect the A400M's delivery rate.

This remains a clear source of frustration
fior Alirbus Group chief executive Tom Enders.
Speaking on the eve of this vear's Paris air

flightghobal.com
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TP400-Dé6

show, he referred to his company's past deci-
sion 1o acoept full liability for the A4000's
propulsion system - leaving it apen to paying
liguidated damages in the event of delivary
delays=as “an incredible blunder®.

Despite its ongoing challenges, the A400M
has enjoved some positive headlines recently,
including delivery of a 50th production ex-
ample = to the Luftwalle on 29 September —
and the in-service fleat having passed a com-
bined 100,000k of engine operating time,

With a distinctive, 5.3m (17 .40 )-diameter
propelier, the TPA00 features a thres-shaft ar-
chitecture, with full authority digital engine
control from Safran Electronics and Defense.
It can be operated at up to 40,000, gives the
Atlas a mandmum range potential of 4,800mm
(&.900km), and total payload capacity of 371

GAINING BACKBONE

“The A400M is steadily becoming the hack-
bone of the European transport flect,” says
Adrbus, Deliveries have been made to the air
firces of France, Germany, Spain, Turkey and
the UK, plus export user Malaysia. Esrlier this
viear, il handed over fts fest example with
much-reeded tactical performance, including
an initial selfprofection suite.

While its tactical functionality continues to
evolve, the Atlas is becoming an increasingly
relied-upon logistical transpaort asset. The UK
uses the type to transfer equipment to the
Raoyal Alr Foroe's Akrotin base in Cypros, as
coalition activities continue over Trag and
Syria. The RAF has also this year deploved
the Atlas to countries including Australia,
Malaysia and New Zealand, and deliverad
humanitarian relief supplies to the Caribbean
following two devastating hurricanes. The
French air force, meanwhile, uses its aircraft
to fly logistics missions to locations including

EFl bad delivered more than 210 TP400s
by July 2017, and says its project employs
2,500 people around Europe. Safran has the
larpest stake, at 32.2%, followed by B-R
[25%). MTU (22.2%) and ITP {20.6%). Firal
assembly of all engines is performed by MTU
at its facilities mear Munich, Germary,

In-service support for the operational
TP400 fleet is being provided by EPI pariner
companies at Orléans, France. Wunstorf, Ger-
many, Zaregoza, Spain, Kayserd, Turkey, RAF
Brize Norton in the UK, and at & Royal Malay-
sian Air Force facility near Kuala Lumpur.

Surch on-base maintenance capahilities are
backed up by dedicated Rcilities capable of
working on the powerplant in Chatellerault
{Safran), Munich (MTU]), Madrid {[TF) and
Bristol (R-R]. and by Safran’s Global Turbine
Azia (GTA) joint venturs in Subang, Malaysia.

MTU on 10 October announced its receipt
of a five-vear support deal from the German
afr force, describing this as an “all-encom-

flightglobal com

Europrop International hopes to leave TPAD's troubles behind with permanent gearbox fix

passing maintenance concept”™. “We are the
first cefified company to maintain the
TPa00-D6 based on civil maintenance, repair
and overhanl procedures,” it notes.

Under the arrangement, Luftwaffe person-
ol will perform of-wing maintenano: and
repair work, while MTU will deliver more
complex, off-wing support services. “The aim
of the maintenance concept is o guarantes
the German armed forces meceives efficient
maintenance services tailored to their opera-
tional requirements,” the company says.

LOCAL KNOWLEDGE
Ahead of the March 2017 LIMA air show in
Langkawi, Safran announced a new in-ser
vics support arrangement with the Royal Ma-
lavsian Air Force, which has received its full
complement of four A400Ms, Thoe second
phase of this deal came into offect on 1 No-
vember, with GTA assuming the role of prime
contractor, The contract will “ensure that the
Roval Malaysian Air Foroe continues: (o e
ceive timely support for its engines” vin a
“successful partnership”, Safram says.
Meanwhile, EP1 is working towards a per-
meanent fix for a cracking issue affecting the
Avio-supplied PGB on some right-hand gear-
boces onlv, die o the A400M’s use of a so-
called “handed” configuration for its TPan0s.

A400M orders and deliveries

hlatini Activm Ordered
Beighurm i
Franca 1" 35
Gesrrrary 13 40
Lumarmboung 1
Malaysa d
Spain 1 26
Turkey 5 5
L 18 4
2

A “truncated plug solution™ devaloped as
an Interim fix was certificated in July 2016
and has since been retrofitted 1o all in-service
aircraft and installed on new engines since
the start of this year. EP1says this is providing
“steong relief to the operators”, by pemoving
the need to conduct on-wing inspections of
ther gearbox after every 20 flving hours, “This
configuration is performing as expected on
thue flost b servion,™ it adds.

Work o develop a permanent fix through a
“Pack 2” serbes of enhancements had been
targeded for certification by EASA during the
third guarter, but the consortium confirms
that this schedule has been extended.

EP1 savs it wants to provide “a fully mature
PGH configuration, which requires extensive
gnalysis, rig and full engine tests. Conse-
quently, we plan to achieve corification af
thyer bepinning of 2018.7

The enhancements mainly consist of modi-
fications to reduce vibration levels, and will
“reinforoe endurance and reliability™.

Far Airbus, the resolution of engine issues
gnd the introdection of contractually prom-
ised tactical capabilitios can only serve fo
bonst its chances of securing fresh export in-
terest in the A400M.

OCCAR has previously outlined a plan For
deliveries of the Atlas to conclode during
2024 under Europe’s 170-aircraft production
commitment, but Airbus remains in discus-
sion with its customers about this schedule
and easing the pain of financial penalties cor-
rently being borme by the company.

Speaking during a third-quarter resulis
berbefing in late Octobser, Airbus chiel iinancial
officer Harald Wilhelm indicated that autput
this wear would be in line with the numbser of
shipments made in 2006. This adjustment
will allow the company to focus on delivering
the tvpe to the programme’s core nations, and
“gives a bit more time to catch the axport or-
diers in the culer vears”, B
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MILITARY ENGINES

Power players

When it comes to the effectiveness of air forces, aircraft numbers tell only a small part of
the story — performance matters above all and, as this dip into the Flight Fleets Analyzer
database highlights, it is no surprise to find that the big names in aero engines have built
substantial market share positions in the world's military fixed-wing and helicopter fleets

Military fixed-wing aircraft in
service, by engine maker: USA %«
1 Prait & Whiney Canads
Prafl & Whiwreey
7,561
Total Fiolz-Royon Ao
CFM intemational
Sl FEgh Flesis, Soahyoer w
Military fixed-wing aircraft in GE Auiation
service, by engine maker: Europe® | Fols-Royce
Frait & Weilney Canada
‘ Prastl & Whitrey
) Eurat Tuho
& e
Safran
e s
| Honeywell {Garrett)
Viohvo e Monwary
Soyur
_- bechizrien (TMRE Progrocss)
Turbomeca-Safan
Souew Fhopri Pty 2w I
Tl g @A 12 LT W S Iw
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Enduring appeal of Mirage 2000-series fighters keaps Safran's engine flying high

GE Businass & GA

Lolirers {Z#E Progress)

Military helicopters: world fleet by

engine supplier

Mamlaciznes Alrcrofl imperce  Markl ihar
GE Ayiaion 5,430 25T
Klimaon 4,138 TH6%
Safren 3367 169%
Hemnenywedl 2 605 123%
Folls-Royoe Adison 2541 120%
Pratt & Whitney Canada 918 4.3%
Klimow (Isolov) 624 0%
Salran [Turbomeca) a74 22%
Zhuzhou B4 1.3%
Fioils-Rioyoa 212 1.0%
Othesr 535 25%

Military helicopter engines: top types

Maniufactidr Typa  Adrrh

Maiset

N FarViIEe share
GE Awiabon Troo 501 237%
Kiimaw TW341T 3797 18.0%
Rolls-Foyce Alison 250 2074 9E%
Honerywell 153 1753 B.3%
Safran Arrigd 1047 5%
Honerywell TS5 B13  3.8%
Prait & Whitney Carada PTET T4 35%
Safran Astar 540 2.6%
Safran Ml 45T 27%
Safran Arrius 51 2%
Kiimew {lsotev) TVE-11T M|y 1E%
Safan (Turbornoca) FTAaZ2 WE 1E%
Salfran Aripusio 28 15%
Safran Tumao W3 14%
GE Auiation THd W 1.3%
Foils-Royna Alison AE 1107 284 1L.7%
Klimen {sotov GTD-350 1 11%
Floils-Royee Alison Te3 23 1%
Klimew VK-2500 176 0.5%
Fhuehou WIB 175 0%




DATA SNAPSHOT

H'rli‘t.aryf ll'xed-w'i'l_'rg aircraft: world fleet Eurofighters, including this ltafian
by engine supplier : example, all fly on a pair of EJ200s
Warfaciuor Airgenfi in persice WEckie Wa :
IGE Awiation 5.758 18.3%

Prafl & Whitniey Canada 4,503 14.3%

Praft & Whitnay 3,354 T0.T%

Rulls-Foyce 2044 6.5%

NPQ Satum 1819 BE1%

Rolls-Royce Allison 1,842 59%

Souz 1431 4 5%

hechenko (PMKE Progress) 1,356 3%

AT Guizhou Liyang 1083 254

Honeywell (Garmet) 23 A%

Klimos 985 1%

Safran 870 28%

Tewdron Lycorming a54 2%

AVIC Shanyang Liming 815 20%

CFM Inbemational =65 18%

Auiadvigaled (Solovie) 480 16%

Eumjot Turbo 4e3 15%

Turbomeca-Salran 278 09%

AWC Xian 220 0%

Viohvo Asro Nonvay 208 0%

Others 1,548 L%

e v i L !

| R - P . y
AlL-31s from NPO Saturn power Sukhoi’s Su-27 fighter, along with China's Chengdu J-10

Military fixed-wing aircraft engines:
top types
—— (s
Praft & Whitney Canada  FT6A 3944 12.5%
Pratt & Whilrusy Fima 24¥ 1%
GE Awabon F110 1587 51%
PO Satum AL-31 1443  4F6%
" GE Avwsation JES 1350 4.5%
4|  Fols-Royos Allison 186 1044 3E%
i GE Awiation FaDd 10806 3%
} Sheryang WP-T o8l 34%
_a 5| Rolis-Royoe AT A5 LE%
lirm RD-33 821 2.6%
GE Awiation Fa14 683 2%
hechanko (ZMKB Prog) AL B0 2%
CFM Inlerational CRMSS 565 1.E%
Soyuz R-13 S8 1.
Sz A-185 498 1.6%
MNP Satum AL-21 476 1.6%
Podinchicgated [Solovie) 030 ATE BN
Eunojet Turbo ESA0 463 1.5%
Honeywel (Gamett) TPE3IN 430  14%
WMJ TFET3 EEEY 1.4%
Safran L] 422 1.3%
Others 8966 31.5%
e ¥ Total 31,385

Pratt & Whitney Canada's PT&A turboprop gives Beechcraft's armed AT-4 plenty of bite e ey
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From yuckspeak to tales of yore, send your offcuts to murdo.morrison@flightglobal.com

Asterisk

man EgEIT‘IEﬂt
Adrbus limited its A350
presence af last week's Dubai air
show 1o the 900, rather than the
soon-lo-be=delivened 1000 with
which it hopes to wrest the “hig-
twin" crown from Boeing's

77 7-300EH.

There could, of course, be all
sarts of reasons for this. But it's
waorth noting that the frst
dalivery — dua next month - is
Boing to *=*** Alrways,
currently linea caeli non grata in
the United Arab Emirates

Since the UTAE is rather
sensitive ovar the whole *****
iz, 1o the point of being
prepared o jail and heavily fine
sympathisers, we're going to
restrict our mentions of the
carrier concerned. Although we
should probably point out that
this tsn"t what ***** Airways
means when it calls itsella
“five-star airline”,

Al inclusive
Talking — or not — about the
airling that shall not be named,
in Db at least, we hoar that a
certain Doha-based chief
axecutive may take advantage of
his Abu Dhabi rival's problems
with its overseas investments by
rebranding his latest subsidiary
Meridiana as Al ltalia.

Under the
blanket ban

Al Dhaksai, Emirates chief Sir Tim
Clark found himself having to
address queries as to whether
the mew first-class suites on its
Boeing 777-300ER contained
sleeping arrangemenis capahle
of sccommodating mone than
One OeCUpant.

“Are vou being Victorian
about it?" came the question
fromm the Noor.

Sir Tim pointed out that the
size of the suite was sufficient
fior travelling companions 1o
anjoy one anather's company.
“But I don’t think the bed is big
enough for two,” said the, er.
good knight.

Alarm Bells

The Donald’s recent trade
migsion 1o China paid dividends
for US manufacturer Bell, with a
Further 50 orders for its 505 Light
single. All good for President
Trump’s America First pn:llir:_'_.'.

Mind you, perhaps the
colebrations will be more
vigorous elsewhere: the Textron
sihsidiary manufactures the 505
in Montreal, Canada, using
Arrius 2R powerplants supplied
by France's Safran.

Height

International

A few vears back we published a
photo of Alan Rickard enjoving
his favourite asrospace weekly
on Alfrica’s highest peak.

He has gone one better with
this, taken at Mi Everest base
camp, 17, 500t above sea level.
“You were pood enough 1o
publish a similar picture while |
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Etihad Alrways is pictured Cezanne the epportunity to
add its own touch of glamour to the opening of the new
Louvre Abu Dhabi art museum. Visitors were able to
Marval at the sight of the aircraft as its crew Rodinfor a
low-level pass, underlining the carrier’s official
partnership agreement with the institution, before
Gauguin back to base. The Toulouse-built A380 involved
in the flyby — a sort of Toulouse low trek, if you like —
carries the Jean Nouvel-designed museum's logo on
each of its four Engine Alliance GP7200 engines as part
of the promation. Abu Dhabi's government apparently
paid hundreds of millions of dellars for the right to adopt
France's world-famous Louvre name — clearly putting the
emirate’s Monet where it thinks it really Matisse.

wias at the summit of
Kilimanjaro,” he says. "It would
b good to do the doukblke,”

Christmas
get-together

The venue for Bombardiar's
tracitional press festive lunch in
London is Dartmouth House,
which bills itselfas an “events,
conference and wedding venue
ifi this heart of Maylair” - an apt
location given the upcoming
nuptials with Airbus,

iy

Bci
-~

i

-
¥ i
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A mountain of reading

muainly due 1o the “cavalry”
tactics of the Allied air
squadiions in the pursuit.

ing the cost

Devaluation will ncrease
the already heavy cost

of imparting

Amaerican aircraft

and eguipment.

Ohvermight the
cost of BOACS secand
order for 7475 goes up by
the: ecuivalent of one
aircraft, and the planned
defence cut of £100 million
will be mons than swallowed
up by the increased cost of
F-111Ks and Phantoems.

ILFC’s big deal
Intemational Lease Finance
is planning the biggest civil
aircraft order
since GPA
placed a 517
billion contract
for 300 aircraft in 1989,

The Los Angeles-based
company is neqotiating with
Airbus Inclustrie and Boeing
on a combined arder for as
many as 90 new aircraft for
delivery from 1996 onwards,

100-YEAR ARCHIVE

Evary issue of Flight
from 1909 amvards

can be viewed online at

flightghobal.com
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Loyalty programs have swiftly become
standard practice - an integral feature
of your sales and marketing.

Join us to discover new solutions and
initiatives to achieve customer retention.
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2018

5 -7 Feb 2018, Bangkok, Thailand

2017 saw:

80+ 230+ 300+

unique airlines airline and attendees
and partners partner attendees

loyalty-conference.com
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Calls may ba monitored for iraining purposes

TEL +44 (0) 20 8652 8130 EMAIL chris.pilkington@Hlightglobal.com

Aircraft leasing

S k I d The Regional Aircraft Marketing Specialist
: er Tel. + 44 1753 832088  juliet@skyworld.co.uk
VIai

Beautiful condition « Fresh C check
+ Operated with Wideroe for 21 years  + Fresh 60k FC check
« Fully EASA Ops 1 compliant « Good engine status
+ 50 seat refurbished cabin + Excellent component status
« New blue leather seat covers « For sale or lease
www.skyworld.co.uk

‘Dash 8-311 for sale or lease

General

flightglobal com

Stansted AIPUT/

Abport Industrial Property Link Trust
Taylors End: Unit 6007

Location: Long Border Road CM24 1RB

313050 FT
REFURBISHED WAREHOUSE AMND OFFICE

Aailability sl High quality Contact:
Mow E refurbished
? GLENNY LLP
warehouse Jim ' Connell

Quick access to ; Eh bl
M11 and A120 |Pﬂ Car Parking w44 J0K20 3141 35¢
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Courses and tuition

Do you want to be one of the future leaders in aviation?
MBA Aviation Management.

# Masters in Business Administration (MBA) is acknowledged as
the top degree qualification in business. The new MBA Aviation
Management combines the best of a professional qualification in
the core areas of general management with specialist aviation
units.,

It has been developed, and is taught, by experienced business
and aviation experts. it is designed for anyone employed directly
in aviation by an airfine or an airport or any of the supporting
businesses such as in-flight catering, fuel companies, air charter
broking, air mxi operators, aircraft deaning, air traffic conerol,
Insurance etc.

The qualification is open to anyone who has five years
managerial or supervisory experience, or two to three years'
experience if you already have a UK bachelor’s degree or
equivalent. it will diferentiate you from athers and boost your
career in whatever direction you want.

The programme is delivered online through video lectures and
reading material coupled with support from module twtars and
your personal tutor You therefore study when it is convenient
and it will normally take one year to |5 menths to complete,

Equipment, maintenance and service

L s Development & Production
Q ¢ of high performance
— compasite p%lugatam
— s?eed o rs.
@ . ; are l!Ean 68,000
Q. blades in senvice,
0 . . - Sales & Service for
e e Al m’nﬂuds mgﬁ by
rport Straubing-Wallmuehle, EDMS cCau i
?‘ Atting | Germany ganzanly'-‘ﬂ"
wes Phons +OTHM420-0400.0, Fac +40{0j34258432  Sensenich,
salesi@ma-propeller,com Woddhwand,
www.mt-propeller.com Goodrich,

UK CAR
REG FOR

e Fon _APIILOT
»» APILOT

initial enquiries - AP11LOTZhotmail.com
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There are six modules plus a business research project The
project will give you a detailed knowledge of an area in aviation
which will benefit you and your employer The modules are on:

* Accounting and Finance for Managers

= Leadership and Strategle Management

* People and Organisations: Principles in Global Contexts
= Marketing, Marketing Communications and Operations
+ Airline and Airport Management

* Aviation Regulation, Policy and Planning

* Business Research Project

All six modules are assessed by assignments. In addition there
are axtra (non-assessed) short briefing sessions on a wide range
of aviation topics to broaden your industry knowledge,

The MBA Aviation Management is awarded by London
Metropelitan University (awaiting validation) and delivered by
Magna Carta College, Obford's independent business school.

Go w (short URL) hetpsy/igooglizjHDAY for more details

Phone: +44 | B&5 FB83T72
MAGNA
E A
LEGE

Email: mba@magnacartacollege acuk
www.magnacartacollege.ac.uk

Let your recruitment
drive soar...

Business services

Let your recruitment
drive soar...

p ost

+44 (0)20 B652 4900

your vacanes now

flightglobal com
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Boeing Airbus ATR Bombardier Embraer

Contract & Permanent Aviation Jobs

info@TARCG.com | Tel: +44 (0) 207 183 3421 | www.TARCG.com/Jobs

Aeronmutical Enginesns

@Bishop GmbH

Agron 1ut|r"1| EI'IE]II'IL-‘F‘FI"Iq or g t on, you will be in
vany if you apply to a unigue g ion which has
a ter.'f record of innovation and creativity in Aeronaulics.

For employment opportunities please visit
http://bishop-gmbh.com/index.php?page=Jobcenter

Contact Us:
E-mail: application@bishop-gmbh.com | Tel: +49 (040 866 258 10 | www.bishop-gmbh.com
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City of Derry

AlRPORIT

Air Traffic Controller

City of Derry Asrpor has been operating commercial and private
flaghts sisee 1978 and has developed as the madn gareway 1o the entine
Morth West region of Ireland For both business and beisure traflic,
muking il a central e ol infrastruciure Tor the anea,

Rale

Performing the functions of the ADITWER and APF Licence and
Meteorologicn] Observing Certificate in accordance with the relevant
CAA documentation, the Controller will provide a safe and
expeditions ATC service in a manner which gives priority to safety
compluince with regulatory and stufubory régquirements.

Omalifications and Experience

+  Applicants must hold a valed European Union Air Traffic Controfler
Licence issued by the UK Civil Aviation Authority and a European
Class 3 Medbical Cernificate

* Ratings in ADLTWR and APP with previous validntions o o unit
are essential

* Possgssion of a Certilicae in Aeronautbcal Meteorological
Observing bsswed by the UK Met Office is desirable

Considerahion may b given o |l .'IFIFI[iL'iMII!. whs doomol hold a UK
Crvil Avaation .-\.ul!hllrlr:h. Lacence

Application details can be ohtained from the Human Resources
Department by contacting lizhoghes @& cityofderryairpori com or
visiting www.cityolderrvairport .com

City of Derry Airport s @n Equal Cpporoanety Employer

€ CA0

The International Civil Aviation Organization
(ICAQ) is seeking highly qualified candidates
for the position of
Deputy Director, Monitoring and
Oversight, Air Navigation Bureau,
located in Montreal, Canada.

If you have an advanced university degree
and extensive experience in aviation safety,
air navigation or related area in a public or
private sector organization, ICAQ would like
to hear from you. Femnale candidates are strongly
encouraged to apply.

For more details, including the selection criteria
and how to apply, please go to the ICAQ
Careers website at:

http://bit.ly/2z5LUr3

Deadline for applications:
24 November 2017

Inspector ATS (Operations)

Competitive reward package
is available

The Rale

R-np-u ting to and advising the Principal Irspector, you will tabe on responsibiity for
W :.l....-'mqgl af tha peosssion of air raffic sarvices st Alr Traflic Sarvice
y your e, workmg clasly wal the Air Kevgamon Service Provisar

@ rode requires axionsees frreal across t crtharri Fall of tha LUK

arthaen Irefand and cptans for araa working will be considoned to suit the

suscesaful candida IfCUMNALANCES,

You will plan and conduct a programme of audits and mspoctions, 25 well as
urdenstmg tha assess 1 of cormpatence of Air Teallic Controliars and Flight
Indprmation Servos DN ¥

u-j
Thare will be opgonumibes 1or you 19 parbcipats m vasied and diversa Ao Trathio
Managemant related 1esis, induding the celivery of presenations and trening
mataral. sometimes cutsica tha LK,

The role dlso has a broader infleenca, 83 you will pamcipals 58 range ol decussons
on tha develaprmant of policy and procadurns amisd at achiovng effectiae regulation
shat = proporionsts 1o sk [ndoing o, ywou il b el o abaps the
tutung ol cnal mwation throughout the L.

The ldeal Candidate

Alkde 10 apdiecEte et sl e needs o Servce proeders, yu Should heee B ooahoent
approachabile mannor and a flar for briefing both sechnical and nor-bechnical sudienos

T & ITLFLE

You will Fered 8 detaled underatanding of 1he salety magu
wssacinbod with the planning, provision and oporation of A Traffac Management
SRS and servicas in the LIK. A5 such, it iz essanlial el @ GO0 knouwhndgn
al BC Requerereants and pemnenl CAPs a3 well 83 3 2ourd understanding of the
prmciphes of Safety and Ouality Managermeant,

lalory requiremants

Haolidrg & il ATCO loence with APS amd ADE rimgs, the succesaiul canddats will
hirve practical expenence of e use of a Safety Managerment System n the frovision
af &ir Traffic Sarvices, You will have exparsnce in the isa of nsk managemant
technigues and icanlly ol an Assossor e ncs endarssmand,

Far further details and to apply pleass visit wesw,cnacarpers.com'cunmnt-yasanches
Closing Date: Tussday 28th November 2047

Indesrviees Date; wic 18ih Decomber 317

Commitfed ip Fguaiity of Oobonundy

52 | Flight International | 21-27 Movember 2017

«:‘

AeroProfessio nal

Aviation People Experts

eadmin@asropro

recruitment

Let your

drive soar

flightglobal com




RECRUITMENT

ind new places
'ross Dubai fo tal

irst Officer Benjamin, flying with Em|ratas smurﬂ thi,n A=
y ~it's a lifestyle opportunity-tao, You could
ing a moder fleat across our exténsive
the yearsround sunshine of dynamic
enses taken cara of.

Adventure Awaits

Apply now at emirates.com/pilofs

wn
2
o
]
o
L
m
o
L
o
=
o
&

fightglabal.com 21-27 Mowernber 2017 | Flight nmternational | 53




#fv

RECRUITMENT

We are hiring
Job title: Flight Operations Inspector

Qualifications, Experience and Skills

« Fully trained Inspector with 2 years of CAA experience as Inspector in
one of EASA member states or fully trained Inspector with 5 years of
experience as Inspector in one of the ICAO member states with an ICAO
CMA implementation rate above 75%

» Hold an Airline Transport Pilots licence with at least 5000 hours as Pilot
in Command on a performance Class A (CS25) Aircraft

« Experience as Flight Instructor or Flight Examiner is an advantage
 Civil or Military aviation management is an advantage

« Fluency in writing and spoken English is required

« Well-developed communication, interpersonal and presentation skills

« Willingness and aptitude to work in a multi-disciplinary and multi-
cultural environment

Terms and conditions
» Excellent tax-free salary and benefits, including healthcare,
housing and schooling
« Fast-pace, rapidly expanding business environment
« Superb career opportunities

PO Box 3000 Doha, State of Qatar
Email: Hrsafety@caa.gov.qa Fax: 00974/44557142
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WORKING WEEK

WORK EXPERIENCE DAWIT LEMMA,

Building the big picture in Ethiopia

Working at Ethiopian Airlines, Dawit Lemma realised he did not want to limit his horizons to one role,
and so launched Krimson, where he is also active in developing the nation's business aviation sector

How did you get inte aviation?

1 distinctly remembear that at
aped seven my best fnend and |
decided we would be eithor pi-
Ints or cowhoys, as adults. My
parents sugpested being a oow-
bry wing ol a “career choice”
and encouraged my love and
passion for airplanes. witha
Lizpas Technic aviation sel. This
avakened my engineering and
technical interest for aircraft,
which [ eventually developed a
Purdue University, where 1 stud-
ied apromantical enginesring and
flight technology. I also received
a Federal Aviation Administra-
tinn commercial pilot licence
and airframe and powerplint
mechanic licesce. 1 roumded out
my education with a Master's de-
gree in aviation management.
What doas your career in
aviation look like to date?

My first job was as an operations
intermn ai Detroit-Metro Intemea-
ticnal airport, where | worked on
the paraliel romway design team.
Since then I've spent time work-
g for Landrum & Brown at Chi-
capn O Hare, supporting linman-
itartan fights for NGOs in
Afghanistan, and working with
malntenance tearms al TAG Avias
tion in Geneve, A pivotal mo-
ment canee when [ was recruited
by Ethiopian Alrlines, When

asked, “Do vou want to be a pilot,

a mechanic or a manager?™, I re-
plied: “All the above,” They re-
plied: “Choose ome.” | realised
that only business aviation
would allow me to fly the aircraft
on Monday, fix it on Tuesday,
and manage the company from

Lemma says ATBAA membership has raised government awareness

Wirdnesday to Sunday. Solse
up Krimsan Aviation in 2015,
The first thing I dicd was call the
African Business Aviation Asso-
ciation (AHAA] to sy that
Krimson would be the first Ethio-
pian membar

Why did you get invelved with
tha AfEAAT

In Exhiopia. theve was no real un-
derstanding of business aviation,
therefone it was imperative to
create awaraness to grow the sec-
tor. The 2015 regional symposi-
umt, held in Addis Ababa, suc-
cessfully opened the eyves of
government and regulatary hod-
ies. In 2016, we launched the
AMBAA Ethiopia Chapter,

What does your working week
look like?

A typical week for me inchades
guperviging business aviation

| Mights for our clients; as Bole adr-

st s 24k, it is not o
to find my=elf, caffeine-infised,
an the ramp at 02:00 waiting for
an aircrafl to arrive/depart for its

technical stop and then retuming

home at 04:00 hefore starting a
full chay a0 the office, In addition

| porate governace. Commumnics-

| tion and time management ars
other issues that hamper progress.

| What is the future for business
aviation in eastern Africa?

| Economies in the region ane rap-=
fdly developing, therefors de-
mand for business aviation asa

| tool and ecanomic: driver is high.
Thiere is also incraased activity in

I other non-traditional business

svistion sectors, such as tourism

and myedical evacuation. A factor

thant will heelp sustain growth is

the strong commercial airline

| sector, which supports a culture
of aviation.

| What do you enjoy mast about

| life at Krimson?

;4 Developing and cultivating a

bussiness aviation sector in Ethio-
pia This “hig picture” epproach
has allowed meto engage with
semiar government officials, op-
crators, media, and other stake-
holders to create awareness and
drive innovative ideas. My in-
volvement with the ABAA ful-
fils my desire to participate and
cortribute in the advancement of

to Krimson, as AIBAA directorof | business aviation oo the conti-

membership and events, T also
spend & healthy portion of my
wimek working with the executive
committes, planming events such
as the African Business Aviation
Conference and Exhibition,
What is the most challenging
part of your work?

Warking in Africa is nol sasy.
Howaver, that is part and parcel
of why | startied Krimson = to
make changs. Wa fce policy
changes, lack of adequate infra-

I strschure and an ehsence of cor-

nent, through the relationships
and networks | have frped, or by
sharing my global experience
with my African counterparts. 1
Losaking for a job in sesospace?
Check out our bstirgs online at

tightglobal comjobs

If you would like to feature in
Wierking Wk, or you know
someone who does, email

your pitch to kate.sarsfield@

=

Check out Flight International’s Image Store

Browse or customise a gift or memento from our CUTAWAY ARCHIVE
of mone than 1000 aircraft drawings

www. flightglobalimages.com

FlightGlobal

flightglobal.com

21-27 Movembsrs 2017 | Flight Imternational | 55



MISSIONS CHANGE FAST.
S0 SHOULD YOUR ISR AIRCRAFT.

Responding guickly to ever-changing mission requirements is crucial to our defense customers.

That's why we integrate the very latest ISR sensors and systems into our small tactical aircraft.
L3 Technologies' modular sensor payloads with our patented RAPDS™ (Rapid Aircraft Payload
Deployment System) enable a wide range of capabilities from a single aircraft. This helps ensure
the ahility to rapidly reconfigure for multiple missions on a moment's notice. Depend on L3 to keep

you one step ahead, at all times.

B L3T.COM
‘ AEROSPACE SYSTEMS
ELECTRONIC SYSTEMS

COMMUNICATION SYSTEMS

Tech nﬂlﬂgiﬂs SENSOR SYSTEMS
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United changes up big Boeing 737 order

BY JERRY SIEBENMARK
Jsiebenmark@wichitaeagle.com

NOVEMBER 15,2016 02:15 PM
UPDATED NOVEMBER 15,2016 05:03 PM

United Airlines will convert the bulk of two orders for Boeing’s best-selling narrowbody jetliner to the planemaker’s newest variant.
The Chicago-based airline is changing its orders for 65 Boeing jets from all 737-700s to four 737-800s and 61 737 Maxes.
Just more than two-thirds of the 737 is made in Wichita.

United said in a Securities and Exchange Commission filing Tuesday that it expects to receive the 737-800s next year while delivery dates for the 737
Max jets are “to be determined.”

“These changes will allow United to take advantage of the superior fuel efficiency of the MAX aircraft while also reducing capital expenditures by
approximately $1.6 billion through 2018,” the airline said in its filing.

http://www.kansas.com/news/business/aviation/article114928668.html
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Shares of Boeing ended 1.25 percent lower on Tuesday to $148.11 on speculation that the order change will mean less revenue for the company in the
short term.

The order conversion means Boeing won’t be getting as much cash as quickly as it would have under the original orders. Boeing hasn’t even begun
delivering its Max variant.

The order change also comes before Boeing planned to increase its monthly production rate on the 737 from 42 aircraft a month to 47.

Teal Group analyst Richard Aboulafia said United’s order conversion “doesn’t do any favors” to bridge the gap between production of the 737 Next
Generation and Max. He also thinks this could be signaling the peak of the 737 production cycle and any plans by Boeing to further increase its
monthly production rate of the plane.

“That whole onward and upward to 60-rate thing doesn’t look real,” Aboulafia said.
Boeing spokesman Doug Alder said in an e-mail the conversion will not affect its production rate plans.

“We're excited that United will be adding even more MAXs to its future fleet, and we appreciate their confidence in the airplane,” Alder said. “We
constantly work with our airline customers to meet their evolving needs, and our healthy 737 backlog of 4,321 airplanes gives us the flexibility to meet
those needs.”

Spirit AeroSystems in Wichita manufactures 70 percent of the current 737 Next Generation aircraft and will do the same for the new Max variant.

United is a major carrier at Wichita Eisenhower National Airport, operating daily flights to Chicago, Denver and Houston.

Jerry Siebenmark: 316-268-6576, @jsiebenmark

http://www.kansas.com/news/business/aviation/article 114928668.html
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Forbes / Logistics & Transportation / #BigBusiness
OCT 17, 2017 @ 11:45 AM 45,250 @ X EDITOR'S PICK

Winners And Losers As Airbus Bails Out
Bombardier's C-Series

@ Richard Aboulafia, CONTRIBUTOR

I cover aircraft markets, industry dynamics and strategies. FULL BIO v

Opinions expressed by Forbes Contributors are their own.

A Bombardier CS300 jet performing a flying display in 2015. Photographer: Jasper Juinen/Bloomberg

We all value time, and this is a time-sensitive moment. Let’s keep this simple: the
winners and the losers in the new Airbus C Series Aircraft Limited Partnership deal.

Biggest winner: the C Series. There was always the feeling that Bombardier had
bitten off way more than it could chew, but this is a very fine jet; it just needed help.
Actually, the C Series needed a deus ex machina — specifically, a company with all
the resources to bring it to market, an elaborate sales and product support
infrastructure, and a manufacturing base and supply chain that would allow it to be

https://www.forbes.com/sites/richardaboulafia/2017/10/17/bombardier-airbus-cseries-boeing/#4e4e3ae0491e
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built in line with Airbus and Boeing single-aisle-jet production costs. Airbus gives it
all of that. Most of all, customers needed to feel they weren’t buying an orphan jet;
Airbus provides that security, too. Teal Group is raising our C Series forecast by
50%; it may go higher.

Big winner: Airbus. The company gets to co-opt the C Series, which John Leahy
had spent the last 10 years loathing. The C Series is the reason Airbus had to re-
engine its single aisles. And now, Airbus is the majority owner of the thorn in its
side, and it got the C Series for very little cost. Airbus now has a better 130-seat jet
than Boeing's 737 MAX 7, along with a better 180/200-seater than the MAX 9/10.
On the single-aisle front, Boeing is being boxed into the 150-seat niche, with the
MAXS as its only big seller. Oh, and Airbus now has improved prospects in the
Canadian defense market. It can thank Boeing for much of this.

Winner: Bombardier. The company no longer owns a majority share of the C
Series, but 31% of a likely big winner sure beats majority ownership of an ulcer.
Bombardier no longer has a mountain of risk weighing on it, and it can manage itself
like a normal aerospace company, not spending every moment wondering if it will
be able to survive in one piece to see the break of dawn. It can focus on large
business jets, revive the Dash8Q and reap the rewards as Airbus sells hundreds of C
Series jets. Bombardier may even be able to update the CRJ with new engines.

Winner (maybe): Embraer . The world has two top-tier airframers and two
second-tier airframers. Airbus and Bombardier are now allies. This greatly increases
the likelihood of a stronger Boeing-Embraer alliance as a response.

Big winner: defensive globalization. This subject deserves its own letter.
Globalization is not dead. It merely needs workarounds to deal with protectionism.
The Airbus-Bombardier deal includes building Delta’s C Series jets at the Airbus
factory in Mobile, Alabama, a perfect example of this kind of workaround. As a
superb Wall Street Journal article about General Electric put it in June, “This is GE
in the age of localization — the company’s survival strategy for an era of slowing
global trade, rising protectionism and increasingly powerful foreign customers, all of
which is forcing manufacturers to put down deeper local roots to win business.”

Boeing should learn from this. It has been playing checkers with its ill-advised and
self-destructive resort to protectionism while companies like GE (and now Airbus
and Bombardier) have learned to play three-dimensional chess. Fascinating, as that
great three-dimensional chess player Mr. Spock would say.

That brings us to our losers list.

https://www.forbes.com/sites/richardaboulafia/2017/10/17/bombardier-airbus-cseries-boeing/#4e4e3ae0491e
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Biggest loser: Boeing 5a-0.% . The new deal destroys Boeing’s trade case. It (and

the Commerce Department) can try to persist, but the new Alabama C Series line
makes that futile. As I've written in previous columns, Boeing has pandered to the
protectionist wing of the Republican party. The epicenter of that wing is in Alabama,
which loves factory jobs, even from foreign companies. Most likely, the

Commerce Department will rule that it has no authority on jetliners shipped from
Alabama to Georgia. Since this whole trade complaint thing has been absurdly
politicized from the start, it is dulce et decorum that Boeing will be undercut by the
very politicians to whom it appealed.

Oh, and remember when Boeing dominated Canada’s defense market, with F/A-18s,
C-17s and CH-47s, and with F/A-18E/Fs, CH-47Fs and P-8s to come? Those days
might be over, whether the Canadians go with Lockheed Martin or Airbus, or both.
And there’s no guarantee that Canada and the UK don’t start anti-dumping trade
actions against the 737. As I pointed out last month, the MAX 7 has three customers,
and two are Canadian. The UK Labor party has already demanded action against
737s sold to now-dead Monarch.

Losers: two overlap victims. The CS300 was always better than the A319neo;
now that Airbus is in charge, I expect the latter plane will follow the A350-800 into
the great hall of feeble and dead shrunken jets. Meanwhile, the long-rumored 150-
seat CS500 will be buried under a rock since Airbus doesn’t want to help create an
A320neo competitor.

Loser: the Chinese aerospace industry. Over the past 10 years, China signed
several cooperation deals with Bombardier and was widely rumored to be looking at
an acquisition (of the C Series, or of the company). China was going to be the deus
ex machina that the C Series so badly needed. My pal Kevin Michaels coined the
term “Combardier” for what looked like a natural alliance or merger between Comac
and Bombardier. Several times, China could have swooped in to rescue what looked
like a doomed program, paying just pennies on the dollar and scooping up tons of
intellectual property that would have been incredibly valuable in its own jetliner
development efforts. Yet China did nothing, even when it would have been the only
bidder. This reinforces my conviction that all this talk of China's becoming the next
great aerospace power is 98% talk. The Airbus-Boeing duopoly is alive and well.

Loser: government support for industry. I may have been appalled by Boeing
and the Commerce Department’s complaint, but ironically, they had a point.
Canada, Quebec and the UK may have set a new record for market distortion with all
their C Series support. And what did it get these governments in return? A new
Airbus jet.

https://www.forbes.com/sites/richardaboulafia/2017/10/17/bombardier-airbus-cseries-boeing/#4e4e3ae0491e
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Lastly, one final winner: Donald Trump. Once again, his administration has
helped create a problem (a politicized trade complaint) and then taken credit for
solving it. I predict an Official Trump Tweet taking credit for bringing Airbus factory
jobs to Alabama. If Boeing's leaders expected loyalty from Trump, they were
mistaken.

https://www.forbes.com/sites/richardaboulafia/2017/10/17/bombardier-airbus-cseries-boeing/#4e4e3ae0491e
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FLEET & ORDERS UNITED CONTINUES TO EVALUATE 100-SEAT MAINLINE AIRCRAFT

United continues to evaluate 100-seat
mainline aircraft

21 AUGUST, 2017 | SOURCE: FLIGHT DASHBOARD | BY: EDWARD RUSSELL | WASHINGTON DC

United Airlines continues to evaluate adding a 100-seat aircraft to its
mainline fleet, less than a year after it cited the aircraft category's poor
economics for the conversion of its Boeing 737-700 order to larger
variants.

"There does seem to be an opportunity and fit for an aircraft with around 100 seats to fill
that gap in our network, but on the other hand the problems with the complexity cost for a
new fleet type is a big concern," said Howard Attarian, senior vice-president of flight
operations at the Chicago-based carrier, in a letter to employees on 18 August.

There is a 42-seat gap between United's largest regional aircraft, the 76-seat Embraer
175, and its smallest mainline narrowbody, the 118-seat 737-700.

That gap is smaller at both American Airlines and Delta Air Lines, both of which have 100
seaters in their mainline fleets. American has 20 Embraer 190s with 99 seats, though it will
retire the type in 2019, and Delta has 91 Boeing 717-200s with 110 seats. Both carriers
have 76-seat regional jets in their feeder fleets.

"It's our responsibility to look at every option and thoughtfully weigh all of the associated
factors before we arrive at any decision, and that’'s what we’re doing as part of our ongoing
fleet plan analysis," says Attarian on the evaluation of a 100-seat aircraft at United.

https://www.flightglobal.com/news/articles/united-continues-to-evaluate-100-seat-mainline-aircr-440455/
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A spokesman for the airline affirm's his comments, saying it is always looking at ways to
"fly more efficiently and make the best use of our fleet".

United upgauged and deferred all of the 65 737-700s it had on order in November 2016,
converting them to four 737-800s and 61 737 Max. It cited a preference for the latest
technology and desire for more seats to defray unit costs for the decision.

The carrier continues to send mixed messages about the possibility for a 100-seat
mainline aircraft. In January, United president Scott Kirby told employees that the
economics of such an aircraft "just don't work" for the airline due to higher operating costs.

However, prior to Kirby's joining the company in August 2016, airline executives
maintained that there was a need for a small mainline aircraft, a fact that prompted the
737-700 order in early 2016.

“There is a natural need for a small mainline narrowbody,” said Gerry Laderman, treasurer
of United and then acting chief financial officer, in November 2015.

The airline, whose 100-seat aircraft evaluation dates back to at least 2014, was
considering both the Bombardier CSeries and Embraer E2 family before it placed the 737
order.

Delta has been the most successful at adding a 100-seat aircraft to its fleet. It used the
addition of the 717 in 2013 as a carrot to pilots in exchange for more large regional jets in
its feeder fleet.

The Atlanta-based carrier will continue this upgauge strategy with the up to 125 CS100s
that it ordered in April 2016.

United has a similar clause in its pilots agreement. If it adds a new small mainline
narrowbody, including either the CS100 or E190-E2, it can add up to 70 more 76-seat
regional jets to its feeder fleet.

https://www.flightglobal.com/news/articles/united-continues-to-evaluate-100-seat-mainline-aircr-440455/



The carrier has engaged in a similar fleet upgauge cascade as Delta. It has shifting 50-
seat regional jet flying to 76-seat aircraft, large regional jet routes to Airbus A319s and
737s and on upwards to its small fleet of domestic Boeing 777-200s.

United will continue this upgauge strategy when it begins taking 737 Max 10 in 2020.
Attarian says in the letter that the majority of these aircraft will replace 737-800s and

-900ERs in domestic markets.

Related Content

United again puts the kibosh on possible 100-seat aircraft
United says 787-9 is right jet for Singapore-LA route

United aims for Q3 completion of fleet review

Economics of 100-seaters ‘don’t work’ for United: president
United defers, converts 737 order in fleet shake-up

United rules out CSeries order for next three years

United orders more 737-700s and adjusts 787 deliveries

United still considering a CSeries or E2 order

United Airlines Data Snapshot

$36556M Total Revenue (2016)
738 In Service Fleet

United Airlines Ownership
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737 COMMERCIAL
TRANSPORT

BOEING * HISTORY * PRODUCTS * 737 COMMERCIAL TRANSPORT

Historical Snapshot

In 1965, the Boeing name was synonymous with big multiengine jet airplanes, so
when the company announced its new commercial twinjet, the 737, it quickly earned
the nickname “Baby Boeing.”

The first 737 was the last new airplane to be built at Plant 2 on Boeing Field in
Seattle, with a production run that included the legendary B-17 Flying Fortress, B-52
Stratofortress and the world’s first large swept-wing jet — the XB-47 Stratojet. While
the old assembly building at Plant 2 seemed cavernous, it still wasn’t tall enough for
the 737’s tail, which was attached using a crane in the parking lot. The plane was

then rolled down to a nearby plant known as the Thompson Site, where Boeing had
set up the first production line for the 737.

At a ceremony inside the Thompson Site on Jan. 17, 1967, the first 737 was
introduced to the world. The festivities included a christening by flight attendants

representing the 17 airlines that had ordered the new plane.

In 1967, the smaller, short-range 737 twinjet was the logical airplane to complement
the 707 and the 727. There was increasing demand for transports in its category, but
the 737 faced heavy competition from the Douglas DC-9 and the British Aircraft
Corp. BAC 1-11.

To save production time, and get the plane on the market as soon as possible,
Boeing gave the 737 the same upper lobe fuselage as the 707 and 727 so that the
same upper deck cargo pallets could be used for all three jets. The 737 later adopted
the 727’s cargo convertible features, which allowed the interior to be changed from
passenger to cargo use in the 737-200 series.

The 737 had six-abreast seating — a selling point, because this way it could take
more passengers per load (the DC-9 seated five abreast). The number of seats in the
737 also was increased by mounting the engines under the wing. This engine
placement buffered some of the noise, decreased vibration and made it easier to
maintain the airplane at ground level. Like the 727, the 737 could operate self-

http://www.boeing.com/history/products/737-classic.page 1/3
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sufficiently at small airports and on remote, unimproved fields. The plane’s
performance in these conditions led to orders in Africa, Central and South America,
Asia and Australia.

At first, the 737 was called the “square” airplane because it was as long as it was
wide. The new technology made the position of flight engineer redundant; the 737’s
two-person flight deck became standard among air carriers.

On Dec. 28, 1967, Lufthansa took delivery of the first production 737-100 model, in a
ceremony at Boeing Field. The following day, United Airlines, the first domestic
customer to order the 737, took delivery of the first 737-200. The last 737-200 was
delivered Aug. 8, 1988.

By 1987, the 737 was the most ordered plane in commercial history. In January
1991, 2,887 737s were on order, and Models 737-300, -400 and -500 were in
production.

By 1993, customers had ordered 3,100 737s, and the company was developing the
Next-Generation 737s — the -600, -700, -800 and -900. Boeing certified and
delivered the first three Next-Generation models in less than one year.

The 126- to 149-seat 737-700 was launched in November 1993 and first delivered in
December 1997. The 162- to 189-seat 737-800 was launched Sept. 5, 1994. The
110- to 132-passenger 737-600 was first delivered in 1998, and the 177- to 189-
passenger 737-900 was first delivered in 2001. Customers began ordering the -900’s
replacement, the higher capacity, longer range 737-900ER, in 2005.

The Boeing Business Jet (BBJ), launched in 1996 as a joint venture between Boeing
and General Electric and designed for corporate and VIP applications, is a high-
performance derivative of the 737-700. The BBJ 2, announced in October 1999, is
based on the 737-800 and has 25 percent more cabin space and twice the cargo
space of the BBJ.

The 737 serves as a platform for military derivatives, including airborne early warning
and control (AEW&C). Nineteen 737-200s, modified as T-43 navigator trainers,
served with the U.S. Air Force. The 737 also provides a platform for the U.S. Navy P-
8A Poseidon, a long-range maritime patrol and reconnaissance aircraft. The Navy C-
40A Clipper is certified to operate in an all-passenger configuration, an all-cargo
variant, or as a “combi” that accommodates both cargo and passengers on the main
deck. The Air Force C-40B provides safe, comfortable and reliable transportation for
U.S. combatant commanders and other senior government officials to locations
around the world.

The 737 MAX is Boeing’s newest family of single-aisle airplanes. The family includes
the 737 MAX 7, 737 MAX 8 and 737 MAX 9. The program has also launched the 737
MAX 200, a new variant based on the 737 MAX 8.

The 737 MAX’s more efficient structural design, lower engine thrust and less required
maintenance are designed to give customers substantial cost savings. The 737 MAX
will incorporate the latest quiet engine technology to reduce the operational noise
footprint, and emissions will be approximately 50 percent below the International
Civil Aviation Organization’s (ICAO) Committee on Aviation Environmental Protection
(CAEP)/6 limits for nitrogen oxides (NOx).

In July 2012, the 737 became the first-ever commercial jet airplane to surpass the
10,000 orders. By 2014, Boeing was building 42 737s at its Renton, Wash., factory
every month, and planned to increase the rate 52 per month in 2018 to meet

continuing demand.

The number one 737 was a prototype used for flight test and certification and never
went into revenue service. In 1974, the plane turned in its Boeing house livery of dark
green and cream for the sporty white and blue colors of NASA. For the next two
decades, the plane was based at the NASA Langley Research Center in Virginia and

http://www.boeing.com/history/products/737-classic.page 2/3
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had an outstanding career as a flying laboratory. Today, the plane is on display at the
Museum of Flight in Seattle surrounded by its bigger family members from the early 7
series and parked just a few hundred feet from where it first took to the air 40 years

ago.

Technical Specifications

737
First flight April 9, 1967
Model number 737-100/-200

Classification Commercial transport
Span 93 feet
Length 93 feet 9 inches

Gross weight 111,000 pounds
Cruising speed 580 mph

Range 1,150 miles
Ceiling 35,000 feet
Power Two 14,000-pound-thrust P&W JT8D-7 engines

Accommodation 2 crew, up to 107 passengers
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REUTERS

#BUSINESS NEWS
DECEMBER 11, 2017 / 4:59 PM / 15 DAYS AGO

Boeing lifts dividend by 20 percent, sets new $18 billion share
buyback

Reuters Staff

and replace its existing share buyback program with a new $18 billion authorization.

Aaaﬂn

The Boeing Company logo is projected on a wall at the “What’s Next?” conference in Chicago, Illinois, U.S., October
4,2016. REUTERS/Jim Young

https://www.reuters.com/article/us-boeing-dividend/boeing-lifts-dividend-by-20-percent-sets-new-18-billion-share-buyback-idUSKBN1E52NW
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The company’s shares, the best-performing Dow component this year with an 84 percent surge,

were up 1.2 percent at $286.51 in after-market trading.

SPONSORED

The world’s biggest maker of jetliners said the raised dividend and the new buyback program
were not in response to a Republican tax overhaul, which seeks to cut corporate taxes to 20

percent from 35 percent.

Other U.S. corporations have said they would use the windfall from the tax overhaul to buy back

shares, retire debt and other shareholder-friendly moves.

The cash deployment plans reflect ongoing confidence in our financial strength and the long-term

outlook of our business, Boeing Chief Financial Officer Greg Smith said in a statement.

Boeing’s dividend increase comes at the high-end of analysts’ estimates of 15 percent to 20

percent, Robert W Baird & Co analyst Peter Arment wrote in a note.

The company said on Monday the new quarterly dividend would be $1.71 per share, up from
$1.42.

Boeing Co 294.91

BA.N NEW YORK STOCK EXCHANGE -0.19 (-0.06%)

https://www.reuters.com/article/us-boeing-dividend/boeing-lifts-dividend-by-20-percent-sets-new-18-billion-share-buyback-idUSKBN1E52NW
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Boeing said it expected to complete the new buybacks in the next 24-30 months.

Reporting by Uday Sampath in Bengaluru and Alwyn Scott in New York; Editing by Sriraj Kalluvila

Our Standards: The Thomson Reuters Trust Principles.
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Regions Pacific  America Europe East America CIS Africa World
World economy (gross domestic product [GDP))% 44 25 1.9 3.8 39 33 4.7 az2
Airline traffic (revenue passenger-kilometers [RPK])% 6.3 29 3.9 6.4 6.2 4.4 5.9 5.0
Cargo traffic (revenue tonne-kilometers [ATK])% 55 34 3.5 59 53 4.0 6.1 4.7
Airplane flieet % 5.2 1.6 29 5.4 4.8 2.2 3.6 36
Market size
Deliveries 13,460 7,550 7.450 2,950 2,950 1,330 1,080 36,770
Market value #8) 2,020 870 1,040 640 340 150 140 5,200
Average value (M) 150 120 140 220 120 110 130 140
Unit share % a7 21 20 8 8 4 3 100
Value share % 39 17 20 12 7 3 3 100
New airplane deliveries
Large widebody 210 20 60 300 o] a0 0 G20
Medium widebody 1420 510 590 780 40 60 50 3460
Small widebody 1840 630 810 460 360 90 230 4520
Single aisle 9,540 4,820 5,870 1,360 2,360 980 740 25,680
Regional jets 350 1570 120 40 190 160 60 2490
Total 13,460 7,650 7,460 2,950 2,850 1,330 1,080 36,770
Market value (2013 $B catalog prices)
Large widebody 80 10 20 120 0 10 1] 240
Medium widebody 480 170 180 270 10 20 20 1160
Small widebody 480 140 220 120 90 30 50 1140
Single aisla 960 480 600 130 230 80 70 25680
Regional jets 10 60 10 <5 10 10 <5 100
Total 2,020 870 1,040 640 340 150 140 5,200
2013 fleet
Large widebody 280 100 180 100 4] 60 10 740
Medium widebody 520 - 320 360 280 20 20 60 1,680
Small widebody 710 730 350 220 120 180 80 2,390
Single aisle 3,820 3,790 3,120 520 1,160 740 430 13,580
Regional jets 130 1,710 340 60 80 180 120 2,620
Total 5,470 8,850 4,350 1,180 1,380 1,180 700 20,910
2033 fleet y
Large widebody 270 B0 110 270 0 60 W] 790
Medium widebody 1,500 560 640 770 50 90 70 3,680
Small widebody 2,250 920 SE0 570 430 160 260 5,670
Single alsle 10,850 5,950 5,830 1,680 2,840 1,350 1,000 29,500
Regional jets 350 1,610 150 70 210 160 90 2,640
Total 15,220 9,120 7,710 3,380 3,530 1,820 1,420 42,180

Market values above 5 have been rounded to the nearest 10.
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Purpose of the forecast

The Current Market Outlook is our long-term forecast of air
traffic volumes and airplane demand. The forecast helps
shape our product strategy and guide long-term business
planning. We have shared the forecast with the public for
more than 50 years to inform decisions by airlines,
suppliers, and the financial community.

We start fresh every year, factoring the effects of current
business conditions and developments into our analysis of
the long-term drivers of air travel. The forecast details
demand for passenger and freighter airplanes, both for fleet
growth and for replacement of airplanes that retire during
the forecast period. We also project the demand for
passenger-to-freighter conversions.

Effects of market forces

The aviation industry continually adapts to market forces.
Key among these are fuel prices, economic growth and
development, environmental regulations, infrastructure,
market liberalization, airplane capabilities, other modes of
transport, business models, and emerging markets. Fuel is
now the largest component of airline cost structure. This
fact has spurred manufacturers to produce more efficient
airplanes, such as the 787 and the 737 MAX, and
encouraged airlines to optimize other cost and revenue
centers to maintain profitability in the face of high fuel
prices.

Our long-term forecast incorporates the effects of market
forces on the development of the aviation industry.
Economic growth, as measured by gross domestic product
(GDP), is a primary contributor to aviation industry growth.
GDP is forecast to rise 3.2 percent over the next 20 years,
which will drive passenger traffic to grow 5.0 percent
annually and cargo traffic (which also depends on global
trade) to grow 4.7 percent annually.

Shape of the market

We forecast long-term demand for 36,770 new airplanes,
valued at $5.2 trillion. We project that 15,500 of these
airplanes (42 percent of all new deliveries) will replace older,
less efficient airplanes. The remaining 21,270 airplanes will
be for fleet growth, which stimulates expansion in emerging
markets and development of innovative airline business
models. Single-aisle airplanes continue to command the
largest share of the market. Approximately 25,680 new
single-aisle airplanes will be needed over the next 20 years.
Fast-growing low-cost carriers and network carriers
pressed to replace aging airplanes drive single-aisle
demand. The widebody fleet will need 8,600 new airplanes.
The new generation of efficient widebody airplanes is
helping airlines open new markets that would not have
been economically viable in the past.

Copyright © 2014 Boeing. All rights reserved.
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Global economic growth lagged the long-term average

rate for the second straight year in 2013. However, signs

of acceleration appeared in the second half of 2013,
boosting confidence in predictions that better performance
in North America and Western Europe will lead a gradual
upward trend during 2014 and 2015. Recent data on

US jobless claims, retail sales, industrial production, new
home sales, and household finances support forecasts for
areturn to the long-term growth average. The European
economy began to grow again in the second half of 2013,
following five quarters of recession. Rising consumer and
business confidence, low interest rates, improving export
markets, and pent-up demand for durables are projected to
extend the strengthening trend through 2014 and into 2015.

Emerging markets

Growth in many emerging markets continues to outpace
that in developed economies. Momentum has slowed,
however, in recent quarters, with weakened demand

from developed economies and withdrawal of government
stimulus. Strengthening demand in Europe and the United
States is expected to boost exports from emerging
economies. Economic prospects in Asia will be shaped by
capital rotation out of emerging markets, key elections in
several countries, and the pace of domestic
macroeconomic reforms. Rapid credit expansion in China
has created vulnerabilities in real estate, banking, and local
government, but government spending and fiscal policies
support near-term growth. Elections in India and Indonesia
should help resolve policy uncertainties, which will support
stronger economic growth. The outlook for consumer
spending in Asia is bright, thanks to robust income growth
and deepening financial markets. In emerging markets
outside Asia, commodity prices, political stability, and
government response to inflationary pressures driven

by weakening currencies will be key watch items.

IHS Economics forecasts an extended period of strong
performance. There is a growing chance that pent-up
business and household demand and idle production
capacity in many parts of the world will fuel above-trend
growth over the next several years, resulting in an upside
growth surprise. Structural reforms will be key to sustaining
these prospects.

Airline passenger traffic sustained a growth rate slightly
above 5 percent during 2012 and 2013, despite
consecutive years of weak global GDP growth. The global
airline industry grew at or above the long-term growth rate
on sound fundamentals. Productivity continues to increase,
with historically high airplane utilization and passenger load
factor. In 2013, load factor was 79 percent, showing that
airlines are matching demand without oversupplying
capacity. Unit revenue (passenger revenue per available
seat-kilometer) was stable at the global level in 2013,
indicating that airlines did not cut fares to fill seats. Unit cost
was downslightly Better unit revenue, combined with
reduced unit cost indicates a more profitable industry.
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Airline traffic in developed economies grew at a respectable
pace in 2013, although mature markets generally lag the
world average. Economic growth was flat in Europe, but
the region’s passenger traffic increased nearly 4 percent
from 2012. Profitability was sluggish, however, as network
carriers restructured to compete with low-cost carriers in
short-haul markets and sixth-freedom carriers in long-haul
markets. In North America, consolidation and capacity
discipline held growth to about 2 percent, but airline
earnings in the region lead the global industry with an
estimated $7 billion net profit. Their performance is
expected to climb to $9 billion in 2014, representing
approximately half the entire industry’s projected profit.

Overall, emerging markets, led by China and the

Middle East, continue to grow faster than the global
average, with double-digit traffic growth. Some emerging
markets, however, such as Brazil and India, have seen
slower growth owing to recent economic softness and
volatile exchange rates that reduced traveler purchasing
power. Weakening currencies in many emerging markets
have also quickly and materially raised airline costs, such
as jet fuel and financing, which are generally priced in
US dollars. These higher costs, combined with growing
competition, have led to near-term profit challenges for
many emerging market airlines. Longer term prospects
remain bright, however, as a result of the strong demand
outlooks associated with growing middle classes and
liberalizing air travel markets.

Air cargo traffic

From 1993 to 2008, air cargo traffic averaged 5.4 percent
annual growth. Annual growth has slowed to about

1 percent since 2008, however. The deep recession
followed by a weak recovery in developed economies
strongly curbed trade and air cargo growth. Although some
countries took protectionist measures during the downturn,
very few became more closed. Opportunities for trade
liberalization are not exhausted. There is little evidence to
indicate that supply chains are becoming less global.
High-value merchandise trade is forecast to expand
approximately 5 percent per year through 2030, which
should bolster air cargo traffic. Traffic began to accelerate
during the fourth quarter of 2013 and first quarter of 2014,
which may herald a long-awaited recovery in air cargo.

Returning profitability

Global airline industry net profits were an estimated

$10.6 hillion in 2013, up from $6.1 billion in 2012. Net profit
for 2014 is forecast to improve further to $18 billion as
economic growth accelerates and fuel prices remain stable.
Brent oil prices have generally traded in the range of $110
plus or minus $5 per barrel since mid-2012. The broad
trend has been relatively stable, with only very short-term
volatility in response to specific events such as Middle East
unrest or economic news from Europe or the United States.
Inflation-adjusted price forecasts are largely stable into the
middle of the decade, reflecting increased projected supply,

Copyright @ 2014 Boeing. All rights reserved.
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based on US oil shale production and prospects. Although
forecasts anticipate upward price pressure from supply-
and-demand dynamics in the longer term, the trajectory
has moderated from forecasts made just a few years ago.

Airlines continue to focus on boosting revenue through
alliances and partnerships and by raising fees and charging
for ancillary services. Sources for ancillary revenue include
fees for baggage, ticket change, extra amenities, annual
subscriptions to premium services, frequent flyer programs
(FFP), and even onboard duty-free sales. Some of the more
innovative sources (such as annual subscriptions and

FFP products like branded credit cards) generate
handsome margins for the airlines and promote brand
loyalty. US carriers lead the industry in ancillary revenue,
earning about 5 percent of total passenger revenue from
ancillary services. Among LCCs, the share of ancillary
revenue far surpasses the US industry average. Nearly

40 percent of Spirit Airlines operating revenue comes from
ancillary services. Such strategies helped the airlines
improve profitability in 2013, despite below-average global
economic growth,

Improved profitability is allowing airlines to increase
strategic investment for future growth. Airlines are boosting
investments to enhance their customer product offering
and operating efficiencies. For example, in addition to new
airplanes, airlines are investing in new information and
mobile technology, upgraded cabin interiors for higher
levels of service, and additional seats to improve unit costs,
Some airlines are increasing equity investment in other
airlines and cross-border partnerships to solidify and
expand networks. Reinvestment of profit into airline
products enhances the long-term growth prospects for
the industry.
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Airline strategies and business models

Strategic planning is a continual process for airlines. Plans
must take into account the challenging and ever-changing
competitive environment as well as how passengers define
value. For example, business travelers are sensitive to flight
times and expect a high level of service. Short-haul
business travelers tend to be more sensitive to ticket
prices than long-haul business travelers. Leisure travelers
are more sensitive to price but less demanding about
service levels.

Deregulation has had a significant impact on airline
strategies during the past several decades. As regulations
on commercial aviation relax, airlines gain freedom to vary
fares in response to competition and demand, develop
network and schedule planning, and manage other key
aspects of airline business. Deregulation has helped
stimulate traffic and network growth, and the resulting
competition provides increased choice to travelers. Airline
business models continue to evolve in order to adapt to the
dynamic marketplace.

Low-cost carrier business model

The low-cost carrier (LCC) business model has grown
tremendously over the past two decades. Successful LCC
pioneers include Southwest Airlines in the United States
and Ryanair in Europe. The LCC model focuses on
business and operational practices that drive down airline
costs. Typical cost-saving practices include operating at
secondary airports, flying a single airplane type, increasing
airplane utilization, relying on direct sales, offering a single-
class product, avoiding frequent-flyer programs, and
keeping labor costs low. Such tactics helped LCCs reduce
unit cost by 20 percent to 40 percent compared with
network carriers. Their lower cost structure allows LCCs to
reduce fares, which significantly stimulates traffic. Thus, the
LCC model has proved successful throughout the world
and has driven the growth of air travel.

Recently, many LCCs have diverged from traditional LCC
tactics. Customer expectations, regional variations, and
competition have forced LCCs to adapt to new challenges.
In today's market, it is not difficult to find an LCC flying
multiple airplane types, operating at primary airports, or
offering frequent-flier programs. Other variations include
using global distribution systems, offering more frills

to passengers, or even flying medium- to long-haul routes.
Despite these developments, the LCC model and

LCC profitability continue to grow.

Network carriers

At the other end of the spectrum, network carriers include
the largest airlines in the world, such as United, Air France,
and JAL. Network carriers tend to have major hub
operations for domestic, regional, and international
services; large, complex fleets; airline alliances; and a broad
array of service offerings, such as airport lounges, onboard
meals, and multiple cabin classes. Hub operations
significantly increase network reach and allow carriers to
offer convenient one-stop connections around the globe.

Copyright @ 2014 Boeing. All rights reserved.
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Some carriers use the geographical advantage of their
location to funnel both short- and long-haul traffic through
their hubs, Examples include Emirates in the Middle East
and Copa Airlines in Latin America. These carriers have
grown strongly in recent years and plan continued
expansion in the coming decade.

Less common business models include airlines that
specialize in charter or inclusive tour operations. Some
regional carriers operate smaller airplanes to serve airports
that are unserved or underserved by major airlines.

Cargo models

Carrying freight and mail gives airlines revenue
opportunities beyond transporting passengers. Air cargo
is commonly used for shipments of high-value, time-
sensitive, or perishable goods that are not well suited for
surface transportation. Many airlines carry cargo in the
lower hold of passenger jets. Some operate dedicated
freighters in addition to passenger airplanes. And a handful
of airlines, including express carriers that provide fully
integrated logistic services for businesses and consumers,
focus exclusively on air cargo. The air cargo business
differs in many respects from the passenger business.

In particular, air cargo flows are more directional than
passenger flows: passengers generally travel round trip,
but air cargo does not. Therefore, network strategies for
cargo operations differ significantly from passenger
network strategies.

Partnerships and alliances

Airline partnerships, either full alliances or other cooperative
arrangements, have become powerful tools for expanding
networks, enhancing revenue, and reducing costs. Code
sharing is a common partnering tactic, and code-sharing
routes have grown nearly 8 percent annually during the
past decade. The three major alliances (Star Alliance,
SkyTeam, and oneworld) now provide more than

60 percent of global capacity. Many airlines have also
entered joint ventures, some with antitrust immunity that
allows them to operate more closely on applicable routes.

Airlines are also taking equity stakes in other airlines as

a growth strategy. Partial acquisitions, full mergers, and
cobranded subsidiaries are typical examples. These
strategies are effective for opening new markets, obtaining
new traffic, and rationalizing costs. Airline mergers have
catalyzed industry consolidation and enabled participants
to remain competitive. Creating subsidiaries has allowed
airlines to expand their brands to foreign countries and

to stay within foreign-ownership regulation limits. All of
these tactics have contributed to the profitable growth

of the industry.
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Network and fleet planning

Airline networks constantly evolve as airlines strive to
compete effectively and grow efficiently in the dynamic air
transport market. Key network growth strategies include
the increase of frequencies, expansion into new markets,
and development of hubs. Each of these strategies enables
airlines to capture greater market share and serve a
broader traffic base.

Frequency growth

Frequency is a key driver of network growth, particularly

in the competition for business travelers. Daily service is
crucial to gaining a foothold in a market. Established airlines
can generate incremental market share by increasing
freguencies because offering additional opportunities to
fly makes an airline’s network more attractive to schedule-
conscious business travelers, Increased frequency also
boosts connectivity within hub networks, thereby
multiplying the number of city pairs that can be linked.

For example, over the past decade, increasing frequencies
in existing markets has driven 60 percent of domestic
market growth in China.

Frequency growth has begun to slow in some maturing
networks as markets reach saturation, where nearly every
available time slot is covered by nonstop flight options.

In these networks, there is a modest trend toward
increasing the number of available seats in particular
markets by substituting a larger member of an airplane
family for a smaller one. For example, airlines around the
world are using larger 737-800 airplanes where 737-700
or 737-400 airplanes had served, as they leverage the
versatility and efficiency of these fleets across stage
lengths and makre types Airlines are also boosting the
seat count of existing airplanes by installing new-
technology seats that require less room and so allow
additional seat rows. Over the past 20 years, the average
capacity of single-aisle airplanes has increased by about 20
seats, to approximately 160 seats per airplane. We project
that trend will continue during the next decade as airlines
optimize airplane configurations for unit cost efficiency and
demand for seats, while also preserving flexibility for
cyclical demand and competitive dynamics

Growth strategies

Expansion into new markets has the greatest impact on
network growth. Adding new destinations to an airline’s
network provides access to new revenue streams and
often accelerates economic development in the newly
connected markets. The development of new domestic and
regional routes in emerging aviation markets stimulates
economic growth within the region as a result of the
commerce that increased passenger traffic generates.
The delivery of new, more efficient long-range airplanes in
an array of sizes is enabling airlines to match airplane
capacity to market demand much more precisely, which in
turn, makes it possible to serve new long-distance city

Copyright © 2014 Boeing, All rights reserved,
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pairs that were not economical in the past. In fact,

more than 21 new nonstop routes, including Tokyo-to-
Dusseldorf, London-to-Austin, San Francisco-to-Chengdu,
and Beijing-to-Boston, have been launched in the past

3 years alone, using the 787.

These growth strategies play a role in the development of
hub-based and point-to-point networks. Airlines borrow
freely from both models in the continual effort to optimize
schedules for maximum revenue and operational efficiency.
Airlines with global networks are strengthening schedule
connections to maximize traffic and revenue as the trend
toward smoothing traffic peaks at hubs, which took hold
during the past decade, softens. Airlines, such as the

Gulf carriers that take advantage of sixth-freedom
connecting power, continue to expand their hubs and
networks. Similarly, point-to-point airlines are connecting
more city pairs in their networks with nonstop links to
maximize airplane utilization and increase both point-to-
point and connection traffic moving through their systems.

Structural and competitive challenges

In addition, airlines continuously react to structural and
competitive challenges. Short-haul networks in some
regions, including China and Europe, face pressure from
high-speed rail alternatives, which sometimes requires
rebalancing of capacity and redeployment of the fleet to
support market expansion in sectors with longer routes.
Networks also constantly adapt to pressures from

the expansion of competitor networks and from mergers,
acquisitions, or alliance partnerships among competing
airlines. The most successful airlines blend frequency
growth and network expansion to develop and

compete profitably.

Strategic planning

To succeed, network strategies must be accompanied by
effective fleet plans. Historically high airplane manufacturer
backlogs, for single-aisle and widebody airplanes alike,
make proactive planning essential to long-term competitive
advantage. Airlines link their network strategies to their
long-term requirements for airplane replacement and

fleet growth to create the most efficient, capable, and
flexible fleet. The global leased fleet has now surpassed

40 percent of the total fleet as airlines seek to increase fleet
flexibility, obtain near-term growth capacity, and balance
their capital expenditures.

The dynamics of the marketplace keep airline networks
in a constant state of flux as they adjust to economic
conditions, new capabilities of the latest generation of
airplanes, and the evolving air transport industry.
Airlines will rely increasingly on proactive strategic
planning that links network development goals with
airplane procurement requirements to realize long-term
competitive advantage and achieve optimal network
development potential.
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Technology and capabilities

Development of commercial aviation technology is aimed
largely at improving airplane operating economics, which
directly affect airline profitability. Fuel is expected to remain
the largest component of airplane operating cost,

so technology development efforts focus strongly on
reducing fuel consumption. The latest generation of
Boeing airplanes, including the 787, 747-8, and the
upcoming 737 MAX and 777X, reduce fuel consumption
by double-digit percentages compared with earlier-
generation airplanes.

Developments in engine technology made possible by
advances in materials, aerodynamics, and manufacturing
techniques drive much of the improvement. Advances in
wing design also contribute to better fuel efficiency. The
use of composites in the 787 and 777X wings permitted
aerodynamic improvements that could not be achieved
using conventional materials. The Boeing Advanced
Technology Winglet on the 737 MAX optimizes the
performance of the single-aisle airplane’s wing. Improved
engines, aerodynamics, and systems also reduce noise by
as much as 30 percent in the case of the 747-8.

Many developments that reduce fuel use also improve
range and payload capabilities. Increased range capability
enables airlines to expand the connectivity of their global
networks. Increased payload capability allows airlines to
carry additional passengers and revenue cargo, which
improves profit potential on a given route. For example,

a growing number of airlines are increasing passenger
revenue by taking advantage of the flexibility of the
777-300ER interior configuration to install 10-abreast
economy class seating.

Innovative interiors enable airlines to carry more
passengers while improving passenger experience. For
instance, larger and higher windows, sculpted sidewalls,
and higher ceilings give a cabin interior a more spacious
feel. Larger bins that are easier to open and close are
more convenient for the crew and enhance passenger
experience. The 787 maintains cabin pressure equivalent
to that at 6,000 feet of altitude, with improved air purity and
more comfortable cabin humidity than earlier airplanes.
Developments such as the innovative, flexible lighting on
the 787 help airlines differentiate their brands in creative
ways that make flying more enjoyable.

Airlines are also increasingly looking to information
technology (IT) solutions to improve operational efficiency,
decrease costs, improve customer service, and increase
safety. Increased communications connectivity

and improved mobile technologies are helping IT
solutions penetrate every aspect of airline operations,
including maintenance and engineering, ground, and
in-flight operations.

Copyright @ 2014 Boelng. All rights reserved.
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Maintenance and engineering

Airlines are seeking airplane and engine health
management solutions that provide better prognostic
capabilities. The ability to predict maintenance events and
connect with maintenance operations during flight can
minimize the number and duration of flight disruptions.
Improved disruption management solutions can reduce
the systemwide effect of delays and cancellations. Digital
delivery of maintenance manuals and other technical
information, updates, technical authoring tools, and data
conversion technologies all improve the efficiency and
accuracy of airline maintenance operations. Supply-chain
solutions using optimized inventory management and parts
procurement solutions can also reduce operating costs.

In some cases, new aircraft technology is driving airlines

to improve their own technology and capabilities. The latest
airplanes, such as the Boeing 787, use vastly more loadable
software airplane parts (LSAP), but the traditional method
of using floppy disks to load LSAPs is becoming obsolete,
pushing airlines to upgrade technology on the ground and
in the air.

In-flight operations

The trend toward in-flight connectivity is evident in the
rapidly increasing use of mobile devices such as tablets
and smart phones by the flight crew and cabin crew.
Electronic flight bags have been in use for decades, but
improved connectivity now allows pilots to quickly upload
the latest navigation charts to their devices and monitor
weather in flight, adjust flight plans to optimize fuel use, use
moving runway and taxiway maps for improved situational
awareness, and use a wide variety of applications to
improve crew productivity and enhance safety. Cabin crew
members use mobile devices with in-flight connectivity for
onboard sales (including verification of credit cards to
eliminate fraud), passenger services, and crew
communication and to access crew reporting tools. The
growing prevalence of personal electronic devices among
passengers could eventually allow airlines to eliminate
costly and weighty in-flight entertainment systems in favor
of streamed content as onboard Wi-Fi speeds improve.

Airline planning and ground operations

IT advances can touch all parts of the airline planning cycle.
Airline planners and ground operations suppliers can take
advantage of new technologies that allow airlines to react
quickly to ever-changing situations, including crew legality,
weather, and airport traffic congestion. IT solutions help
airlines optimize activities in real time as the operational
environment changes. Mobile solutions that connect
applications that assist baggage handlers, gate agents,
caterers, fuel providers, and passengers on the ground will
become more important as airlines strive to reduce flight
disruptions and maximize airplane utilization to gain the
greatest return on their investment.
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Opportunities

IT infrastructure and connectivity can present challenges in
developing economies. As these challenges are resolved, a
greater number of airlines in developing economies will
enter the market for IT solutions. The resultant
improvements in operational efficiency, safety, and cost will
allow carriers in these regions to compete more effectively
with larger global carriers.

Original equipment manufacturers, regulators, and IT
vendors must work together to better understand the risk
of cyber attacks and develop solutions that reduce the risk.
As airports, airplanes, and airlines become more
connected, security risks increase. Airlines will seek
integrated, robust, secure, and connected mobile solutions
for application throughout their operations.

High-speed rail

Our long-term forecast considers how other technologies,
such as high-speed rail (HSR), affect air travel. Railways are
well suited for carrying passengers and cargo over relatively
short distances (terrain permitting), whereas aviation excels
for longer journeys. In addition, aviation is effective for
creating large transportation networks without heavy
investment in ground infrastructure.

In 2007, the world’s first privately run HSR line, developed
under a build-operate-transfer model, started operating in
Taiwan. Even with an annual ridership of more than

40 million passengers, the HSR is heavily in debt. Taiwan’s
government is looking into recapitalizing and possibly
nationalizing the private business venture. On the other
side of the Taiwan Strait, China has seen tremendous
HSR network growth, By the end of 2013, nearly 10,000
kilometers of HSR network was in operation in China,
more than in the rest of the world combined. Yet according
to Boeing analysis, only a handful of shorter air routes
have ceased operations or reduced seat capacity
significantly. The overall impact of HSR on aviation is
estimated to be less than 1 percent of China’s pre-HSR
domestic aviation capacity.

HSR could compete with some airlines in high-volume,
high-yield markets. Yet the relatively short routes where
HSR excels represent only a small portion of the market
that commercial aviation serves. Airline assets are highly
flexible because airplanes can easily be redeployed to more
lucrative markets. In addition, the infrastructure investment
for a comprehensive aviation network is much lower than
for ground modes of transport. Aviation’s network
connectivity simply cannot be replicated by ground-based
modes. Opportunities to develop intermodal solutions
have the potential to combine the advantages of HSR

and aviation.
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Methodology

Boeing's Current Market Outlook is a long-term, noncyclical
forecast that looks beyond short-term shocks to address
underlying trends in the aviation industry. In this forecast,
we examine travel demand for 63 intraregional and
interregional traffic flows. Key indicators include

! Gross domestic product (GDP) development.

= Population,

Labor force composition.
1 International trade (as a share of GDP).

| Emerging technology (e.g., new airplanes with improved
economics and capabilities).

' Business model innovation.

1 Quality of service (e.g., new nonstop city pairs, greater
frequencies).

Travel attractiveness.
= Industry competitiveness.
I Openness of air services and domestic airline regulation.

Different flows have different drivers and are therefore
modeled differently. Flows touching emerging markets may
emphasize GDP per capita, while mature markets may be
driven more by time-series trends.

Forecasting requires more than just data because the
future of a market is more than an extension of past
performance. While some factors driving demand, such as
GDP, are easily quantified, other factors that may have an
even greater effect on market performance (e.g.,
liberalization) are more difficult to quantify. Where such
factors are present, forecasting demand requires greater
judgment than when the same factors are absent.

Shori-term effects

Although the air transport industry is subject to occasional
shocks, demand for air transportation is resilient, as
services are often seen as essential, and discretionary trips,
such as vacations or family events, are often high-priority
items. Over the last 30 years, the aviation industry
experienced recessions, oil price shocks, near-pandemics,
wars, and security threats, yet traffic continued to grow, on
average, at 5 percent annually.

Changes in industrial structure can also result in short-term
effects. For example, after consolidating, the U.S. airlines
have been focusing on matching demand with capacity.
Although traffic growth (expressed in revenue passenger-
kilometers (RPK)) has been minimal, airline profitability has
improved. Conversely, low-fare carriers in other markets,
and the competitive responses they provoke, led to falling
fares and traffic stimulation, thereby supporting more rapid
RPK growth than those same markets might have achieved
in the past.
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Evolving air travel demand

Demand dynamics are different for various levels of a
country’s economic development. Emerging markets
throughout the world have shown that air travel is a
discretionary expenditure, but it is one of the first
discretionary items to be added as consumers join the
global middle class. As emerging market demand begins to
develop, it may take the form of nonscheduled services to
leisure destinations. Later on, the same demand may
migrate to scheduled services of low-fare carriers, or to the
network airlines.

In developed markets, demand for essential travel has been
met, leaving growth to come from discretionary travel. GDP
per capita matters less in these contexts. Factors such as
availability of financing (for funding vacations), consumer
confidence, service pricing, service quality (e.q., availability
of nonstop flights), and vacation entitiements will tend to
have a greater impact.

Propensity to travel, measured in trips or RPKs, generally
increases with per capita income within any given region.
The amount of this increase varies considerably. Generally,
markets that are more open will be more responsive to
changes in per capita income, as airlines are freer to add
routes, frequencies, and seats to capture demand. In a
more regulated environment, demand (i.e., desire to travel)
may increase with GDP per capita, but lower service quality
and higher pricing may restrain travel growth. Geography
may also influence a region’s propensity to travel, with
island geographies or poorly connected land areas
resulting in somewhat more air travel than might otherwise
be the case.

Key indicators

As discussed in our methodology section, gross domestic
product (GDP) is a strong indicator for the Current Market
Outlook. IHS Economics forecasts GDP to grow at

3.2 percent over the next 20 years. Emerging economies
are expected to grow at 5.2 percent per year, outpacing the
established economies, which will average 2.2 percent
growth. Emerging and developing economies will grow
from 27 percent of total GDP in 2013 to 40 percent by
2032. The fastest growing economies are those in

Asia Pacific (with a projected growth of 4.4 percent),

Latin America (with a projected growth of 3.9 percent),
and Africa (with a projected growth of 4.7 percent).

Based on the expected 3.2 percent growth in GDP, we
project airline passenger traffic to grow at 5.0 percent and
air cargo traffic at 4.7 percent. Passenger traffic within
China will be the largest travel market, expected to grow at
6.6 percent annually. Travel within North America and
Europe, while growing below trend, will be the second and
third largest markets, with growth rates at 2.3 percent and
3.5 percent. Traffic to and from the Middle East and

Asia Pacific, within Asia Pacific (excluding China), and
within Latin America will be among the fastest to grow.

Copyright © 2014 Boeing. All rights reservad.
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Passenger's options for air travel will continue to evolve.
Twenty years ago, passengers were most likely to fly on
an airline from Europe or North America. Over the next
20 years, passengers will see greater diversity among the
world'’s airlines, with 62 percent of traffic being carried by
an airline outside of North America or Europe. Trends in
passenger traffic growth are similar to those of GDP,
Emerging markets will grow faster than established
markets. Regions growing above trend are Asia Pacific
(at 6.3 percent), Middle East (at 6.4 percent), and Latin
America (at 6.2 percent), while European (at 3.9 percent)
and North American markets (at 2.9 percent) will be
below trend.

Fleet developments

Today, nearly 21,000 jet airplanes are in commercial
operation. The world's largest fleets are in the United
States, China, Russia, the United Kingdom, and Germany.
Over the next 20 years, the world’s flest will grow at an
average rate of 3.6 percent annually, driving a need for
more than 36,700 new airplanes, valued at $5.2 trillion.

Of these new airplanes, more than 30 percent, 13,000
airplanes, have already been sold. The countries with the
largest backlog are the United States, China, Indonesia,
Russia, and India. With this demand, along with the current
fleet, the world's jet fleet will more than double to a size of
more than 42,000 airplanes over the next 20 years.

Forty two percent of these new airplanes will be for
replacement and 58 percent will be for growth. The
replacement market tends to be driven by the more mature
aviation markets, such as Europe and North America.
Growth is being driven by the emerging markets, such as
Latin America and Asia Pacific, and by the low-cost carrier
and sixth freedom business models.

Business models

Airline business models continue to evolve. What was once
a clear division between network, low-cost, and charter
models is now less clear, with network carriers operating
low-cost, short-haul subsidiaries; low-cost carriers
providing frequencies and services to attract business
passengers; and charter carriers venturing into single-seat
sales. Low-cost carriers are even starting long-haul service,
competing with network carriers on point-to-point routes.

The trend toward growth of the low-cost model is clear.
Low-cost carriers have grown from 7 percent of the world
market in 2003 to 16 percent today and are projected to
capture 21 percent by 2033. Charter carriers are hardest
hit by this transition, declining from 9 percent in 2003 to
3 percent today and in 2013. Broad network carriers also
suffer declines, from 66 percent in 2013 to 62 percent
today and 56 percent in 2033. The shift to a low-cost
model is even more dramatic when we take growing
low-cost subsidiaries in many broad network carriers
into consideration.
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160-seat-size aircraft remains heart

of the single-aisle market

Single-aisle airplanes continue to dominate the world's
fleet. In 2013, the single-aisle category comprised 65
percent of the fleet. By 2033, we estimate that share to rise
to 70 percent. Of the forecast demand for 35,680 new
single-aisle airplanes, valued at $2.5 trillion, 38 percent will
replace older airplanes, while 62 percent will expand the
fleet. Emerging markets drive demand for single-aisle
airplanes. Asia Pacific airlines are expected to take the
largest share of new deliveries and will need 9,540 new
airplanes to expand their single-aisle fleets from 3,820 to
10,850 airplanes by 2033. Low-cost carriers, whose
business models focus on fleet commonality, also drive
demand for single-aisle airplanes and are expected to take
40 percent of single-aisle deliveries.

Over the past 20 years, average aircraft size across short,
medium, and long regional routes have been converging to
160 seats as the flexibility of today's single-aisle aircraft
allows airlines to fly more directly, more often, and more
efficiently. In the short sectors, increases in fuel price drove
carriers to larger aircraft to achieve lower unit costs in a
challenging sector of the market, and a similar trend Is seen
in the medium (1,000 to 2,000 mile) segment. On the longer
haul regional markets, such as those with transcontinental
missions, airplane size flattened over the past 15 years,
right at 160 seats, as the capabilities of airplanes such as
the 737-800 allowed for more point-to-point services and
greater frequencies for passengers. This size category
(737-MAX8 size) continues to be the heart of the market
today and going forward over the next 20 years. In today’s
backlog, approximately 75 percent of airplanes to be
delivered are in this size category, and over the next

20 years, 70 to 75 percent of new deliveries to airlines

will be of this size.

New widebodies providing more direct,

more frequent service

The widebody fleet continues to grow as airlines expand
their international footprint and open new markets. We
forecast that 8,600 new widebody airplanes will be neaded
to meet this demand. Of these, 4,520 will be in the 200- to
300-seat size category (787-8 and 787-9), 3,460 will be in
the 300- to 400-seat size category (787-10, 777, and 777X);
and the remaining 620 will be in the greater than 400-seat
size category (747-8i). As with the single-aisle airplanes,

38 percent of deliveries will be for replacements and

62 percent of deliveries will be for growth. Europe and
North America tend to be more of a replacement market,
while Asia Pacific and Middle East are a growth market.
Nearly 60 percent of all new deliveries will go to Middle
Eastern and Asia Pacific airlines,

Since the 777 came to the market, the top 25 long-haul
markets have expanded and capacity has increased by
60 percent. This increase in capacity has been met by an
increase in frequencies (up 60 percent) and with the
addition of new cities being served (up 46 percent), while
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the number of seats per airplane has decreased slightly
(down 2 percent). This market flexibility will continue as the
787 family and 777X come to market. The 787 is allowing
airlines to provide customers the ability to fly where they
want to, when they would like to fly, as in the cases of
London Heathrow to Austin, Texas, San Francisco to
Chengdu, and San Jose to Tokyo. Airlines are also
announcing how they will be using the 787-2 in conjunction
with the 787-8 to provide the right-size airplane on the

right day.

The new twin-engine airplanes coming to market are

also helping airlines to evolve airline business models.

The 787-8 allows low-cost carriers to move from the
traditional short-haul flight into more medium-haul flying,
expanding their customer base while using an aircraft with
lower operating costs. The range and efficiency of the
777-300ER allow airlines to take advantage of their
geographical locations.

Asia Pacific, Europe, and the Middle East account for more
than 80 percent of large-airplane demand in the 20-year
forecast. These aircraft will serve as passenger jetliners on
high-traffic trunk routes and as dedicated commercial
freighters. We forecast 620 deliveries, comprising 5 percent
of total delivery value, will be required. The Asia Pacific
region will receive 34 percent of these deliveries, while
Europe will take 10 percent and the Middle East 48
percent. Although their share of long-haul traffic will
diminish over the next 20 years, large airplanes remain an
important part of the commercial airline fleet.

Air cargo traffic stagnation amid market challenges
An unusually challenging environment over the past several
years left traffic levels relatively flat and resulted in
persistent overcapacity and weak yields., Nevertheless,

air cargo remains indispensable for a variety of industries
that require transport of time-sensitive and higher value
commodities. These commaodities include perishables,
consumer electronics, high-fashion apparel,
pharmaceuticals, industrial machinery, and high-value
intermediate goods such as auto parts. The unparalleled
speed and punctuality advantages of air freight ensure that
it will continue to play a significant role in the global
economy despite improving surface modes that can offer
a cheaper transportation alternative.

Dedicated freighters and passenger airplane lower holds
both carry air cargo. Cargo capacity on passenger flights
has expanded as airlines deploy new jetliners, such as the
777-300ER, that have excellent cargo capability. Dedicated
freight services, however, offer shippers a combination of
reliability, predictability, and control over timing and routing
that passenger lower hold cargo operations cannot often
match. Thus, we expect freighters to continue to carry
more than half of global air cargo traffic and market
capacity balance to be restored within a few years, as
world trade recovers.
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Air cargo traffic, as measured in revenue tonne-kilometers
(RTK), is projected to average 4.7 percent growth per year
over the next 20 years as global GDP and world trade
growth accelerate. In spite of multiple exogenous shocks
arising from economic and political events and natural
disasters, this is slightly below the 5 percent average
annual rate achieved over the past three decades.
Replacement of aging airplanes, plus the industry’s growth
requirements, will create a demand for nearly 2,200
freighter deliveries over the same period. Of these, 1,330
will be passenger airplane conversions. The remaining 840
airplanes, valued at $240 billion, will be new. The freighter
fleet will increase by more than half, from 1,690 airplanes in
20138 to 2,730 in 2033.

All standard-body freighters will be conversions
from passenger airplanes

We forecast a need for 960 standard-body freighters, all of
these passenger conversions, which are attractive for
standard-body operations due to their low capital cost.
Demand has recently been and will continue to be
especially strong in emerging markets.

Express carriers drive medium widebody demand
Two hundred and fifty medium widebody purpose-built
freighters will be delivered during the forecast period. This
freighter market is driven by express carriers that mitigate
the lower economic efficiency of medium widebodies with
higher yields. Competition from less expensive surface
transport and passenger airplane lower hold capacity
constrains the use of medium widebody freighters in
regional markets.

Widebody conversions

While the performance, efficiency, and reliability of new,
purpose-built freighters are valued in many applications,
the lower purchase prices for converted freighters often
offer opportunities for carriers where very high utilization
and more market-dependent demand are more significant
considerations. Thus, nearly 400 widebody conversions will
be needed over the forecast period.

Intercontinental operations favoring

new, large freighters

Nearly 600 new, large freighters will be required where high
cargo density, larger payloads, and extended range are
crucial.
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Globalized demand

As aviation continues to become an integral part of life, it is
bringing people closer together. As emerging markets
continue to grow and new business models expand,

airplane manufacturers are seeing greater geographical Share of fleet Delivery uniis
diversity in their customer base. In 1993, more than 100% - 29% 7%

73 percent of all traffic was carried by airlines in Europe - 5 =l 9% _

or North America. By 2033, that proportion will shrink to 75% — . ) —

38 percent. Asia Pacific and Middle East airlines are EEH
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compete on longer routes traditionally dominated by foreign
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are broadening the geographical balance of airplane
demand, spurring a worldwide requirement for 36,770 new
jet airplanes, valued at $5.2 trillion.

World regions

Regional focus
Different regions will still have varying conditions with
specialized requirements. Middle Eastern airlines will still

ralue: $56.2 trillion

favor twin-aisle airplanes and premium passenger services Growth New Share by
: ; : measures (%) airplanes  slze (%)
to take advantage of the area’s centrality and prominence Economy (GDP) 32 Large widebody 620 2
in business travel. European and North American airlines Traffic (RPK) 50 Medium widebody 3,460 9
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with swelling international and local demand for air travel. Regional Jet 2620° 2640
Total 20,910 42,180
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Today’s market

Asia Pacific economies continue to have strong growth.

In 2013, regional GDP rose 4.8 percent, driven both by the
region’s fast-growing, emerging economies and by the
mature economies, which were lifted by recovery from the
global recession. Passenger traffic grew 3.9 percent,
slightly faster than capacity at 3.7 percent year-over-year
growth. Despite high oil prices and fluctuating currency
valuations, Asia Pacific airlines are estimated to have
earned a net profit of $3.0 billion in 2013 and are forecast
to earn $3.7 billion in 2014,

Continued liberalization

The structure of the Asia Pacific airline industry is changing
as regulations liberalize and carriers expand beyond
national boundaries. Cross-border cobranded subsidiary
agreements and direct investment in foreign airlines allow
established airlines access to new markets and promote
expanded air service to small markets. The growth of air
travel as low-cost carriers (LCC) reduce fares and open
new markets testifies to the effects of liberalization.
Improved affordability and accessibility will stimulate
demand for air travel in established markets and meet the
emerging travel needs of the growing middle class.

Strong demand

Continued economic growth is expected in the region over
the next 20 years, with GDP averaging 4.4 percent growth
annually. As income levels rise, Asia Pacific is set to
become the largest air travel market in the world. In 2033,
approximately 48 percent of global traffic will be to, from,
or within the region. More than 100 million new passengers
are projected to enter the market annually. By way of
perspective, London Heathrow handles 70 million
passengers and Atlanta 95 million annually.

To accommodate growing demand, the region will need
13,460 new airplanes, valued at $2,020 billion. By 2033, the
fleet will be three times larger than it is today. Fast-growing
LCCs and rapid traffic growth within the Asia Pacific region
drive a need for 9,540 single-aisle airplanes. LCC market
share in Asia is expected to grow from 15 percent today to
24 percent in 2033. Network carriers, the mainstay of
international long-haul air transportation, will help drive
demand for 3,570 widebody airplanes.

Air cargo also plays a crucial role, transporting goods over
difficult terrain and vast stretches of ocean. Many of the
world's largest and most efficient cargo operators are
located in Asia. The region’s air cargo will grow 5.5 percent
per year. Carriers in the region are expected to take 360
new production freighters and 530 converted freighters.
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Growth New Share by
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China continues to be one of the fastest

growing aviation markets

China’s aviation market, one of the world's fastest growing,
is going through dramatic changes. Regulatory and policy
reforms, low-cost carrier (LCC) and other innovative
business models, new technology airplanes, and evolving
consumer behaviors are driving airlines to launch additional
direct flights and develop more point-to-point networks.

We project that the current growth trend will continue
over the next 20 years, with passenger traffic increasing
6.9 percent and air cargo traffic increasing 6.7 percent
annually. The majority of the growth, approximately

65 percent, will be within China. About 16 percent of the
growth will be international traffic to destinations within the
Asia Pacific region. The remaining 19 percent will be
long-haul international traffic. To support this growth in
demand, China will need 6,020 new airplanes valued at
$870 billion.

Domestic markets shifting toward

single-aisle airplanes

Over the past 20 years, airlines in North America and
other aviation markets have moved from flying widebody
airplanes to flying single-aisle airplanes on domestic routes.
In 1993, widebody airplanes supplied approximately

20 percent of capacity in North America. Today, that
number has dwindled to 5 percent. We have also seen
this trend in China, where almost 30 percent of capacity
was on widebody airplanes in 1993, compared with

9 percent today.

Single-aisle airplanes, such as the 737-800, provide

the efficiency and network flexibility airlines need to be
competitive in short-to-medium-haul markets, where quick
turnaround and airplane utilization are essential. LCCs and
new entrants will stimulate traffic growth in China, as they
have around the world. The LCC business model depends
" heavily on passenger demand for point-to-point service,
which avoids connections at hubs and shortens travel
time. Point-to-point service will help alleviate congestion

at major hubs, such as Beijing, Shanghai, and Guangzhou.
New LCCs, coupled with increased growth in established
airlines, will drive a need for 4,340 new single-aisle airplanes.

New widebody airplanes opening new markets
New-technology widebody airplanes, such as the 787

and 777, are helping Chinese airlines expand their global
networks and compete more effectively with international
carriers. In 2013, Chinese airlines opened 10 new long-
haul markets. Over the next 20 years, this expansion is
expected to continue as traffic to Europe grows 6.1 percent;
to North America, 6.3 percent; to Oceania, 6.6 percent;
and to Africa, 7.4 percent. China will need 1,480 new
widebody airplanes to support this market growth.,
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Economic forecasts project modest growth

The Northeast Asia region encompasses Japan, North and
South Korea, and Taiwan. The region's GDP is forecast to
grow 1.5 percent over the next 20 years. Japan will grow
moderately as it recovers from long-term stagnation.
However, an aging and declining population will challenge
that growth over the long term. Although Japan will remain
the dominant economy in the region, South Korea and
Taiwan currently provide almost one-third of the base and
will generate much of the projected economic dynamism,

Fleet growth and modernization continues

Despite modest economic growth, air travel in Northeast
Asia is forecast to grow 2.7 percent annually over the
next 20 years. The region’s major airline fleets are among
the world’s most modern and efficient. To maintain the
resulting competitive edge, the region's airlines will
require 1,340 new airplanes, valued at $280 billion.
About 64 percent of these (860 airplanes) will be for
replacement and 36 percent (490 airplanes) will be

for growth.

Small and medium widebody airplanes will account for
just under half of all deliveries. Single-aisle airplanes will
account for 40 percent. Both the number of new regional
jets and the number of large airplanes are projected to
decline slightly. The requirement for new cargo airplanes
is flat.

Low-cost carriers thrive

Northeast Asia was initially slow to adopt the low-cost
model, but the emergence of low-cost carriers (LCC) is
now a major driver of growth in the region. Whether as
subsidiaries of the major network carriers or as
independent startups, LCCs are competing with the
established airlines and among themselves to provide
new, affordable opportunities for air travel. The strength
and popularity of these new carriers are forcing the major
international airlines of the region to reconsider their
domestic strategies. The short distances between many
of the destinations in the Asia Pacific region give the LCCs
access not only to markets within Northeast Asia but also
to locations in China and Southeast Asia.

Major airport expansion is proceeding

All the region’s major airports have been modernized
recently. Tokyo's Haneda has been upgraded to support
expanded international operations and Narita to
accommodate the new LCCs. Seoul’s Incheon is being
redesigned to create a major international hub that will
serve all of Asia Pacific. Taiwan is improving its major
airports to facilitate traffic across the straits in anticipation
of relaxed travel restrictions with mainland China.
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Economy (GDP) 15 Large widebody 70 5
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Regional jet 50 4
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Market 2013 2033
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Robust traffic growth projected

South Asian air travel is expected to grow 8.3 percent
per year over the next 20 years. Domestic, regional, and
interregional travel to the Middle East and Southeast Asia
will be the largest flows.

South Asia's demographics are favorable to air
transportation growth. The region’s population totaled

1.6 billion in 2013, and a growing share of this population is
entering the workforce. The region’s real GDP is forecast to
grow an average 6.5 percent per year through 2033.

The 2014 elections of business-friendly candidates raised
optimistic expectations for India’s economy. If current
economic policy liberalization, market reform, and
investment trends continue, India’s economy is projected
to become the world's fourth largest.

New partnerships abound

Reform of foreign direct investment rules in 2012 allowed
foreign airlines to acquire up to 49 percent of an Indian
airline. Abu Dhabi's Etihad Airways promptly acquired

24 percent of Jet Airways. The partnership immediately
strengthened the Jet Airways balance sheet and promises
long-term benefits from network synergies with Etihad and
its equity partners.

Air India joined Star Alliance in June 2014, becoming the
first Indian airline to enter a global alliance. Air India’s
membership adds more than 400 daily flights connecting
more than 50 destinations to the alliance’s network.
Increased global connectivity could boost Air India’s
revenue by about 5 to 6 percent in the near term.

The Tata Group also moved swiftly to partner with foreign
airlines, announcing tie-ups with AirAsia and SIA. Both links
are structured as joint ventures, with the foreign airlines
owning 49 percent and Indian partners owning 51 percent.
AirAsia started India operations in June 2014; the venture
with SIA, named Vistara, is expected to launch in the third
or fourth quarter.

Market reforms support further growth

The Directorate General of Civil Aviation recently moved
toward easing regulation of the Indian aviation market.

A new startup airline (Air Costa) was approved in 2013 and
several new operators gained Air Operators Permits and
No Objection Certificates in 2014.

Also helpful is the expansion in 2014 of the visa-on-arrival
program from 11 countries to 180, offering 30-day visas at
26 ports of entry. Under consideration are taxation reforms,
including rationalization of aviation fuel taxes, which can
currently reach 35 percent; reduction of taxes on
maintenance, repair, and overhaul, which encourage Indian
airlines to outsource MRO to neighboring regions; and
reduction of duties on engine spare parts.
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Airlines expand operations

Southeast Asia’s airlines are growing rapidly as the region
continues to develop economically. Low-cost carriers (LCC)
are expanding and gaining market share, stimulating
passenger demand with attractive fares and new routes.
Some Southeast Asia LCCs have launched subsidiaries or
franchises to expand their operations into other countries or
regions. A few LCCs have even ventured beyond single-
aisle operations to provide widebody services that connect
to destinations that exceed the range capabilities of
single-aisle airplane. Network carriers have restructured to
expand their product offerings for growth and increased
competitiveness in the quickly developing marketplace. The
heightened competition has increased the availability and
affordability of air travel within the region.

Annual RPK (billions) CAGR (%)
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Regional markets will continue to grow rapidly as ties within
the Association of Southeast Asian Nations (ASEAN)
strengthen, stimulating business and leisure travel. New,
efficient airplanes with improved capabilities and lower
operating costs are integral to carriers’ business strategies.
Southeast Asian airlines have dramatically increased their
airplane orders to meet growing demand and to open new,
direct, long-range markets. In fact, more than half of the
region’s forecast 2,460 single-aisle airplane deliveries over
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authorities in the region are eager to expand their
aviation infrastructures and capitalize on increased trade
and tourism.
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The market continues to thrive

Oceania is a dynamic region of roughly 40 million people.
Total air traffic is forecast to continue to grow at the annual
rate of 4.8 percent over the next 20 years as connections to
the neighboring Asia Pacific region and other world regions
improve. Traffic growth within Oceania will slightly lag the
overall rate, at 4.7 percent. Capacity between Oceania

and Southeast Asia, the primary gateway to other world
regions, is forecast to increase 5.1 percent per year. In
addition, continued expansion of trade and tourism will
spur the opening of more flights and new markets to

North America, the Middle East, and China. Middle East
airlines, bridging Oceania to Europe and Africa via stops in
the Middle East, are forecast to spur the Middle East traffic
flow to increase 6.5 percent. Traffic between China and
Oceania will grow a robust 6.6 percent per year.

The region’s airlines continue to evolve

Airlines within Oceania continue to evolve in response to
economic conditions and competition. Airlines based in the
Middle East, China, and Southeast Asia continue to rapidly
increase their capacity to and from Oceania. The Qantas-
owned low-cost carrier (LCC), Jetstar, continues to expand
its cobranded subsidiaries throughout Asia. In 2013,
Qantas entered a 10-year partnership with Emirates to
collaborate on routes, pricing, scheduling, and other
important aspects of operations. Virgin Australia acquired a
major share of Tigerair Australia. Etihad Airways, Singapore
Airlines, and Air New Zealand acquired ownership shares
of Virgin Australia. The first 787s in the region arrived at
Jetstar in 2013, allowing the airline to begin medium-haul
LCC operations.

New airplanes are needed in the region

There will be a continual need for new airplanes in the
region as traffic increases and airlines evolve, Over the
next 20 years, Oceania is expected to need 1,000 new
airplane deliveries, of which 760 will be single-aisle
airplanes to transport people within the region or to nearby
Southeast Asia. To meet demand for travel across the
globe, 240 widebody airplanes will be required, of which
approximately 160 will be small widebadies, 50 will be
medium widebodies, and 30 will be large widebodies.
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Strong growth despite uncertainty

The European aviation market remained strong in 2013
despite recessions in some economies and sluggish
recovery in others. Europe's GDP grew 0.4 percent in 2013
and is forecast to grow 1.9 percent annually through 2033,
The Association of European Airlines reports that member
airlines carried 0.2 percent more passengers in 2013 than
in the previous year. Members of the European Low Fares
Airline Association reported a 6.7 percent increase in
passengers over 2012 levels, European airlines acquired
more than 180 new airplanes in 2013, of which 78 percent
were single aisle.

Aviation growth is expected to continue over the next

20 years, with European airlines forecast to acquire 7,450
new airplanes valued at $1,040 billion. Single-aisle airplanes
will account for the majority of deliveries, representing a

79 percent share of total deliveries.

Although European aviation growth is not as rapid as
aviation growth in the world’s emerging economies, the
region’s large installed base of more than 4,300 airplanes
supports a substantial demand for replacement airplanes.
Replacement demand will account for 54 percent of
Europe’s total market for new airplanes.

Continued strategic change

Airline operations continue to evolve with the launch of new
ventures and new business models. Long-haul service by
European low-cost carriers (LCC) became a reality in 2013
with the delivery of the 787 to Norwegian Air Shuttle. The
next 20 years are expected to bring additional mergers and
acquisitions, along with increased collaboration with
alliance partners around the world.

Large Middle East carriers have captured significant
long-haul share from European network carriers by
providing one-stop service from Europe to markets such
as India, Australia, and Southeast Asia. These carriers are
also changing the way that they compete for European
business. One aitline entered a global alliance, another
acquired an equity stake in a European carrier, and
another formalized a cooperative agreement with a non-
European partner.

Large network airlines are tending to shift away from
short-haul traffic, which is targeted by LCCs, and toward
flowing passengers through their hubs on longer itineraries.
LCCs have continued to add service in short-haul markets,
with LCCs providing 40 percent of capacity on intra-Europe
flights in 2013. Smaller flag carriers and charter airlines will
be challenged to compete in an environment where LCCs
dominate short-haul, point-to-point service, and large
network carriers and their alliance partners exploit the cost
advantages of megahubs for long-haul traffic.
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Economy (GDP) 19 Large widebody 60 1
Traffic (RPK) 39 Medium widebody 690 a8
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Continued traffic growth and financial stability
Passenger traffic, as measured in revenue passenger-miles,
continues to rebound from the lows of the 2008/2009
downturn. Overall US passenger traffic has averaged

2 percent growth per year since 2009, ahead of capacity
growth, which ranged from 1 to 2 percent per year over the
same period. Capacity growth of the low-cost carriers
(LCC) continues to outpace network carriers, averaging

4 percent in 2013, compared with 1 percent for network
carriers. Total fleet capacity increased 2 percent in 2013,
rebounding to pre-2008 levels. The average passenger
load factor for 2013 was 83 percent, an all-time high for the
US airline industry. Canada’s two largest airlines outpaced
the US airline traffic and capacity growth, posting 5 percent
and 4 percent growth, respectively.

With the consolidation of the US airline industry over the
past six years, a commanding 75 percent of both traffic
and capacity is concentrated with the Big 3 network
carriers: American, United, and Delta. Consequently,
capacity growth slowed as the recently merged airlines
continued to impose capacity discipline and to realign their
networks to maximize profitability. LCCs accounted for a
20 percent share of traffic and capacity, a gain of half a
percentage point compared with 2012,

Capacity growth rates varied by regional flow. For the

Big 3 US airlines, capacity growth within North America
increased 1 percent during 2013. When regional jet
operations are included, network-carrier capacity growth
drops to 0.5 percent per year, as available seat-miles on
regional jets declined 1 percent. Regional jet operators
continue to replace smaller regional jets with larger regional
jets or small single-aisle commercial airplanes with better
fuel economy and lower trip costs, Among individual flows,
the Latin America flow grew the fastest, with capacity and
traffic up 5 percent and 6 percent, respectively. Load
factor remained constant at 81 percent. The transatlantic
flow recorded the largest load-factor increase, rising

2 percentage points to 83 percent as traffic grew 1 percent
and capacity declined 0.5 percent.

Five major airline mergers since 2008 have made the

US airline industry the beacon of profitability for the global
airline industry. US airlines are expected to report record
net income of $5.5 billion for 2013, and IATA forecasts net
income of $8 billion for 2014. Profit margins before interest
and taxes are also forecast to increase 1.5 percentage
points to slightly more than 6 percent.
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Economic growth slow but improving

The economic outlook for Latin America and the Caribbean
is fairly upbeat. The World Bank predicts that growth in the
region will strengthen steadily from 2.9 percent in 2014, to
3.2 percent in 2015 and to 3.7 percent in 2016. The
region’s expected growth is up significantly from last year's
modest 2.5 percent growth. The top growth performers
for 2014 are expected to be Panama (7.3 percent) and
Peru (5.5 percent), while the region’s economic
powerhouses, Brazil and Mexico, are projected to grow
2.4 and 3.4 percent, respectively. Other countries in the
region are also expecting robust growth rates, likely
between 3 percent and 5 percent in 2014,

LCC seat share by flow

Air traffic growing with middle class

Political and macroeconomic stability, solid growth, poverty
reduction, and a fairer income distribution buoyed regional
growth in the 2000s. According to the World Bank, the
region’s middle-class population now outnumbers the poor
population for the first time, a sign that Latin America is
becoming a middle-class region. A robust aviation sector is
crucial to sustaining this growth. Brazil, the world’s
seventh-largest economy, has the fourth-largest domestic
aviation industry. By 2017, Brazil's total domestic passenger
load will grow to 122 million (from 90 million in 2012), which
will make Brazil the world’s third-largest market. Share of fleet Delivery units

100% 1% 0% 7%

Airline industry stabilizing
On the heels of significant consolidation, including the

12%

mergers of LAN with TAM, Avianca with TAGA Airlines, o
GOL with Webjet, and Azul with TRIP, the region’s airline 50% A\
industry is focusing on growth and profitability. By 2033, ;
the region’s airlines will need 2,850 new airplanes with a 25% y
value of $340 billion. Although some of these airplanes " 80%
will replace retiring jets, more than 70 percent will be for 0% BRSNS

fleet growth, pushing the region’s fleet to 3,530 airplanes, 1,380 3,530 2,950
compared with 1,380 today. As airlines added new airplanes airplanes new airplanes

airplanes over the past decade, the average age of the s el W

region’s fleet has plummeted from 14.8 years to 9.7 years.
In addition, major carriers are cutting unprofitable routes
and reducing capacity to achieve a more sustainable
business environment.
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LCC opportunities continuing
LLCs have seen rapid growth in Latin America’s two largest
markets, Brazil and Mexico, where they now have

penetration rates of 46 and 63 percent, respectively. Growth New Share by
Significant opportunities still exist for LCCs to penetrate the E’égﬁ::ﬁ;"(ggg} I ey a“'p'a"eg saeh
markets of the other countries in the region. Existing LLCs Traffic (RPK) 62  Medumwidebody 40 1
are accordingly planning for growth, through expansion and Cargo (RTK) 53 Small widebody 360 12
through partnerships. Airplane fleet 4.8 Single alsle 2,360 80
Regional jet 180 7

Total 2,950
Market 2013 2033
size fleet fleet
Deliveries 2,590 Large widebody 0 0
Market value $3408 Medium widebody 20 80
Average value $120M Small widebody 120 430
Single alsle 1,160 2,840
Regional jet 80 210
Total 1,380 3,580
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Growth strategies

At the crossroads between Asia, Africa, and Europe,
the Middle East is well positioned to compete for traffic
connecting these regions. Total airline capacity in the
Middle East grew 11 percent in 2013, led by Emirates,
Qatar Airways, Etihad Airways, Saudia, and the region’s
low-cost carriers (LCC).

Booming demand in neighboring regions, plus local
demand development, work together to drive the Middle
East market. Hub aggregation is a key to enabling growth,
because the region’s central hubs allow carriers to serve
hundreds of routes that have insufficient traffic to warrant
point-to-point service. Alliances, partnerships, and equity
stakes in airlines of neighboring regions also feed the
Middle East hubs.

Business model innovation supports growth in the region
as LCCs reduce short-haul fares, set up cross-border
subsidiaries, and institute mobile booking portals to
improve access to air transport services. Some LCCs are
expanding their networks into previously underserved
areas, such as the Commonwealth of Independent States.
The LCC business model is evolving as carriers such as
flydubai develop hybrid concepts that combine low-fare
operations with business-class offerings.

Liberalization advances

There remains significant untapped potential for liberaliz-
ation within the region. The Kingdom of Saudi Arabia is
taking steps toward opening its underserved domestic
markets. Two new airlines are expected to begin operations
in 2014: SaudiGulf, an independent based in Dammam,
and Al Maha, an offshoot of Qatar Airways. State-owned
Saudia is expected to be privatized, although perhaps
not quickly. Commentators note the opportunity for

the relaxation of price controls on domestic flights in
Saudi Arabia, which would support industry health and
service quality.

Infrastructure and airspace development
Infrastructure investment tends to target new runways and
terminals, focusing on the region’s main hubs. New airports
opened in Jebel Ali (Dubai) and Doha, runways were
refurbished and upgraded at Dubai International, and
construction started on a new terminal at Abu Dhabi
International. Airport expansion is also underway at

King Abdulaziz International (Jeddah) and King Khalid
International (Riyadh).

Other challenges remain: Large sections of airspace remain
under military control, reducing the airspace available for
commercial traffic; and the region’s air traffic control (ATC)
systems are not centralized, leaving operators to contend
with a patchwork of rules, agencies, and processes.
Regional authorities are working to address these needs,
and recent discussions of ATC coordination between the
Gulf Cooperation Council countries and their neighbors
serve as a sign of progress.
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Strong travel growtih
The commercial aviation outlook for the Commonwealth of Cis
Independent States (CIS) foresees continued growth. The
region’s geographical size and diverse terrain make airline
travel an attractive transportation option. Air travel will
increase over the coming 20 years as personal incomes
rise and air transport regulations are liberalized to make
aviation services more available and affordable. The
region’s demand for new airplanes is increasing. Over

the next 20 years, airlines in CIS will need 1,330 airplanes,
valued at $150 billion.

The economies of the CIS are expected to continue to
expand, with GDP growing 3.3 percent annually over the
next 20 years. Russia’s economy continues to be the
region’s largest, accounting for nearly 75 percent of the
region’s GDP in 2013. The economies of Ukraine and
Kazakhstan follow that of Russia in size.

Passenger airplane
fleet 2013-2033
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The Russian Transport Ministry's Federal Air Transport
Agency reported that the number of passengers carried by
Russian airlines rose to nearly 85 million in 2013, an
increase of 14.2 percent compared with 2012, CIs

Deneloyitig fiset .. Market value: $150 billion

International traffic is expected to grow at an annual rate of

4.6 percent, nearly doubling over the next 20 years, as Shimon o flwt Delivery units
market regulation liberalizes. Airlines will need 180 100% - == — 5% 2% 12%
widebody airplanes to handle the increased traffic. The new = P -

airplanes will help the region’s airlines increase their 75%

international footprint. Within the region, traffic is expected

to grow 4.3 percent, creating a need for 990 single-aisle 50%

airplanes. Although the region’s fleet continues to grow,

52 percent of new airplane deliveries will be to replace older 25% -

airplanes as they retire from the fleet. New airplanes, such 0%

as the 737 MAX and the 787 Dreamliner, are more efficient 1,180 1,820 1,330

than the airplanes they replace, so overall fleet efficiency airplanes airplanes new airplanes

will impro\;e. 2013 2033 2014 to 2033
Shifting business models ® Rogionaljols ® Singleaisla Smal widebody @ Medium widsbody @ Large widebiody

The low-cost carrier (LCC) business model has been
expanding throughout the globe, though with limited
success in the CIS. This may be changing, as recent

increases in the number of LCC flights from neighboring (o] 1]
regions and Aeroflot’s intention to launch a low-cost Key indicatars and new airplane markets
subsidiary could signal the market’s readiness for airline
business model innovation. Rail transportation is still very Growth New Share by
popular in the region, but LCCs operating with competitive measures (%) alrplanes  size (%)
airfares and faster travel time may capture traffic from Economy (GDF) 33  Large widebody 30
tha ralls Traffic (RPK) 44 Medium widebody 60 5
' Cargo (RTK) 40  Small widebody 90 7
Airplane fleet 22 Single aisle 980 4
- Regional jet 160 12
i Total 1,330
Market 2013 2033
size flest fleet
Deliveries 1330 Large widebody 60 60
Market value $150B Medium widebody 20 a0
Averagevalue  $110M  Small widebody 180 160
Single alsle 740 1,350
Regional jet ) 180 160
Total 1,180 1,820
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Economic growth prospects rival Asia’s

Growth of Africa’s economies has accelerated. Despite the
global recession and political unrest in North Africa, gross
domestic product has increased 4 percent annually over
the past decade, compared with an average 2.2 percent
rise during the 1990s. Rising demand for natural resources,
particularly from emerging economies in Asia and the
Middle East, contribute to this growth. Consequently, Africa
conducts half its trade with developing economic regions.

Africa’s acceleration is more than a natural resources story.
Its economies are diversifying as telecormmunications,
banking, and retail flourish. An economy based on rising
incomes, consumption, employment, and productivity is
emerging, and these trends are forecast to continue.

Twenty-five African countries have attained middle-income
status as defined by the World Bank. The emergence of a
middle class equal in size to India’s makes consumption a
major driver of economic growth. Africa’s labor force is
forecast to grow by 122 million people by 2020, and a total
workforce that will surpass that of China or India by 2035.

Strong economic prospects lead to

robust demand for air travel

Traffic to, from, and within Africa is projected to grow about
6 percent per year for the next 20 years, driven by the
economic outlook, increasing trade links, and the growing
middle class.

Although air travel to and from Europe is Africa’s largest
market, stronger growth to and from emerging markets
and within Africa indicatesmore blance in the future.
Today, flows to Europe account for half of all Africa traffic.
In 20 years, that share is projected to fall to one-third,
owing to growth in emerging markets.

Growth and replacement drive delivery projections
Africa is forecast to require about 1,100 new airplanes over
the next 20 years, approximately two-thirds of which will
expand the region's fleet. Replacing the aging fleet is also
an important component of demand. Although the average
in-service age of Africa’'s mainline fleet has declined by
approximately 25 percent over the past decade, it remains
higher than the world average.

Single-aisle airplanes will continue to be the largest
segment of African airline deliveries. They can serve the
majority of routes in Africa’s top three markets, where their
versatility and ability to provide higher service levels make
them attractive. Widebody airplanes, purchased by airlines
that fly high-density and long-range routes, will account for
almost half of the total delivery value to African airlines.
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Pilot and Technician Outlook

The 2014 Boeing Pilot and Technician Outlook projects that

533,000 new commercial airline pilots and 584,000 new
maintenance technicians will be needed to fly and maintain
the world fleet over the next 20 years.

Meeting this exponential increase in demand will require
innovative solutions—focused on new, digital technology—
to match the learning requirements of a new generation.
The growing diversity of aviation personnel will also require
instructors to have cross-cultural and cross-generational
skills in order to engage tomorrow’s workforce. Training
providers will be more focused on enabling airplane
operators to gain optimal advantage of the advanced
features of the latest generation of airplanes, such as the
787 Dreamliner and 737 MAX.

Asia Pacific demand for pilots remains greatest
Although Asia Pacific remains the region with the highest
overall demand, the anticipated number of pilots and
technicians required in the Middle East has increased
significantly, reflecting expected fleet expansion plans

by the region’s airlines.

Airlines across the globe are expanding their fleets and
flight schedules to meet surging aviation demand in
emerging markets. The industry continues to consider how
to address challenges and fill the future pilot pipeline.

Emerging markets that have relied heavily on recruitment

of pilots from outside their home markets will increasingly
need a strong local foundation for developing and training
qualified pilots.

Over the next 20 years, the Asia Pacific region, with a
requirement for 216,000 new pilots, will see the largest
growth in pilot demand. Europe will require 94,000; North
America, 88,000; the Middle East, 55,000; Latin America,
45,000; the Commonwealth of Independent States (CIS),
18,000; and Africa, 17,000.

The need for technicians will remain strong

As new-generation airplanes come to dominate the world
fleet over the next 20 years, airplane reliability will improve,
and maintenance check intervals will lengthen. Although
this trend will moderate growth in the demand for
technicians, the global requirement remains significant.

The combination of global fleet growth and an increasing
trend to outsource maintenance, repair, and overhaul
activities to third-party providers in emerging markets will
drive the need for the number of qualified technicians to
increase and the number of geographical sources of
trained technicians to expand.

The need for maintenance personnel is greatest in the Asia
Pacific region, which will require 224,000 new technical
personnel. Airlines in Europe will require 102,000; North
America, 109,000; the Middle East, 62,000; Latin America,
44,000; the CIS, 24,000; and Africa, 19,000.

Copyright © 2014 Boeing. All rights reserved.

and growing
workforce

Pilot and technician outlook
N vilots by region 2C

Region Pilots 39 3%
2 . 8%
@ Asia Pacific 216,000
® Europe 94,000  10% 4%

® North America 88,000
® Middle East 55,000
Latin America 45,00 7%

® CIS 18,000 18%
Africa 17,00C 533,000
Pilots
Total 533,000 2014 to 2033

Pilot and technician outlook

N 014

Region Technici;ns 4% 3%
® Asia Pacific 224,000 9%
® Europe 102,000  119% 38%

® North America 109,000
® Middle East 62,000
Latin America 44,00  19%

» CIS 24,000 17%
Africa 19,00C 584,000
Technicians
Total 584,000 2014 to 2033

33



34

Airline passenger traffic
ional flow

wih by

Regions
Annual growth

RPKs in billions 2006 2007 2008 2009 2010 2011 2012 2013 2033 2013 to 2033 (%)
Africa— Africa 35.6 37.3 41.6 43.9 48.7 51.1 54.5 53.7 197.6 8.7
Africa-Europe 121.9 125.3 125.6 128.2 135.5 134.1 140.4 140.4 368.6 4.9
Africa-Middle East 20.9 231 249 329 36.4 39.4 48.6 50.8 206.0 7.3
Africa-North America 4.3 4.9 6.3 8.8 11.3 11.4 12.6 122 40.1 6.1
Africa—Southeast Asla 4.1 52 54 41 5.6 59 4.6 4.2 16.0 6.6
Central America-Central America 28.2 29.7 323 29.8 31.3 322 33.8 36.5 88.5 4.5
Central America-Europe 741 80.7 83.3 i | 73.8 737 783 821 198.9 4.5
Central America-North America 105.0 106.8 115.8 104.7 112.7 114.5 1320 138.3 310.5 4.1
Central America-South America 10.3 1.0 13.1 14.0 18.3 19.2 232 28.5 88.8 5.8
China-China 1680.8 2231 236.5 287.4 335.4 380.1 4113 460.8 1,669.7 6.6
China-Europe 75.3 91.0 825 7.3 821 94.2 96.7 96.9 3174 8.1
China-North America 51.4 54.5 62.7 60.9 7.4 85.4 B7.1 89.5 305.3 6.3
China-MNortheast Asia 42.4 49.3 48.4 43.2 51.8 51.6 60.9 60.7 162.4 5.0
China-Oceania 19.3 19.4 21.4 228 274 31.4 34.1 35.0 125.3 6.6
China-Southeast Asia 44.6 49.3 50.6 453 54.7 63.0 73.8 825 352.0 7.5
CIS Region-CIS Region 773 80.8 88.9 76.9 87.6 103.1 107.1 118.3 273.7 4.3
CIS Region-International 63.6 B1.6 0T 83.6 101.6 1241 139.4 157.9 388.5 4.6
Eurape-Europe 5833 634.2 660.5 624.9 640.2 659.5 676.6 7140 14114 3.5
Europe-Middle East 99.2 106.6 115.2 131.2 143.8 153.3 178.0 196.8 561.6 5.4
Europe-North America 403.4 420.6 432.4 405.4 418.6 430.2 432.9 441.8 817.9 3.1
Europe-Northeast Asia 60.6 67.9 69.0 59.4 64.3 63.8 759 74.3 132.9 29
Europe-South America 67.4 70.7 75.2 79.3 829 89.8 99.6 102.4 278.3 5.1
Europe-South Asia 53.3 58.5 55.5 51.3 53.8 54.1 53.9 56.4 2123 6.8
Europe-Southeast Asia 95.9 6.8 101.5 95.9 97.1 100.4 106.6 105.3 266.7 4.8
Middle East-Middle East 63.7 60.3 63.4 68.6 77.9 82.4 76.5 86.3 239.9 5.2
Middle East-North America 20.6 23.4 205 41.6 45.7 50.3 67.1 63.2 214.6 6.3
Middle East-South Asia 42.0 46.5 49.5 64.8 75.1 83.0 B7.3 95.1 4451 B.0
Middle East-Southeast Asla 33.4 41.1 45.4 46.7 56.3 61.3 66.4 79.0 259.2 6.1
MNorth America-North America 977.4 1,0224 a74.1 9156.1 946.3 976.3 984.7 9984 1,565.8 23
North America-Northeast Asia 140.7 143.7 139.4 i20.2 128.4 135.4 149.0 150.4 211.4 1.7
North America-Oceania 30.6 321 32.3 34.8 34.9 28.3 40.3 431 20.5 3.8
North America-South America 50.7 521 52.7 56.9 60.9 66.7 720 79.2 236.6 5.7
North America-Southeast Asia 9.4 11.3 9.3 10.3 10.3 11.3 10.7 9.8 34.0 6.4
Northeast Asia-Northeast Asia 874 88.8 84.9 81.9 B84.6 81.9 92.6 103.9 152.9 1.9
Northeast Asia-Oceania 216 21.0 20.8 151 18.1 16.6 171 16,9 34.0 39
Northeast Asia-Southeast Asla 8041 B86.3 87.7 74.3 79.6 92.3 104.9 113.3 256.8 4.2
Oceania—Oceania 70.8 4.4 72.0 73.3 78.4 83.8 92.0 99.0 247.0 4.7
Oceania-Southeast Asia 51.9 524 57.4 54.7 611 66.9 71.5 77.8 210.3 5.1
South America-South America 74.2 831 816 86.9 115.8 134.4 141.9 147.4 633.4 786
South Asia-South Asla .3 36.3 40.1 43.8 49.5 58.6 63.8 68.1 421.3 9.5
Southeast Asla-South Asia 19.4 20.6 24.3 219 28.5 29.2 34.0 36.2 185.8 8.5
Southeast Asla-Southeast Asia 78.8 93.4 93.2 86.0 1131 130.7 145.1 166.6 734.7 7.7
Rest of World 38.6 44.3 56.5 69.3 87.9 97.4 116.0 126.1 5729 7.9
Grand Total 4,2536 4,561.9 4,639.2 45642 49387 52622 56850 58980 155376 5.0

*“Taiwan has been moved from Scutheast Asia to Northeast Asia

Current Markst Outiook 2014-2033




Passenger and freighter airplanes Passenger and freighter airplanes
V& » and demand by region i (

In se a future fl

Demand and value by region Total airplanes in service
Region $B Airplanes Size 2013 2033
Asia Pacific $2,020 13,460 Regional jet 2,620 2,640
Europe $1,040 7,450 Single aisle 13,580 29,500
North America $870 7,650 Small widebody 2,390 5,670
Latin America $340 2,950 Medium widebody 1,680 3,680
Middle East $640 2,950 :‘?[g? i = ;:2 = ::g
ols $150 1,330 - : g
Africa $140 1,080 Passenger airplanes in service
World $6,200 36,770 Size 2013 2033
Regicnal jet 2,570 2,600
Deliveries by airplane size and region Single aisle 13,040 28,440
Regional Single Small Medium Large Total Small widebody 1,810 4,760
Region jeis aisle widebody widebody widebody deliveries Medium widebody 1,340 3,120
Asla Pacific 350 9,540 1,940 1,420 210 13,460 Large widebody 460 530
Europe 120 5,870 810 530 B0 7,450 Total 19,220 30,450
Nonl'[ 1,670 4,820 630 510 20 7,660
America Frelghter airplanes in service
Latin 190 2,360 360 40 - 2,950 Size 2013 2033
nee Widebody 1,100 1,630
Middle East 40 1,360 460 790 300 2,950 Standard 590 1,100
C.I.S. 160 990 a0 60 30 1,330 Total 1,690 2,730
Africa 60 740 230 50 - 1,080
World 2,490 25,680 4,520 3,460 620 36,770 Airplane demand
Size $B  Airplanes
Market value by airplane size and region* Regional jet $100 2,490
Regional Single Small  Medium Large Total Single aisle $2,660 25,680
Region Jets aisle widebody widebody widebody deliveries Small widebody $1,140 4,520
Asia Pacific $10  $960  $490  $480 $80  $2,020 ﬂig:r:ﬁd“:gz?f“ s;;gg e
Europe $10 $600 $220 $190 $20 $1,040 Grand total $5,200 36,770
North $60 $490 $140 $170 $10 $870
Arnerica Passenger airplane demand
mlgrica o giad i el ’ % Size $8  Airplanes
Reglonal jet $100 2,490
Middle East <$5 $130 $120 $270 $120 $640 Single aisle $2,560 25,680
cis $10 $80 $30 $20 $10 $150 Small widebody $1,090 4,270
Africa <$5 $70 $50 $20 - $140 Medium widebody $1,010 2,980
World $100 $2,660  $1,140  $1,160 $240 $5,200 Large widebody $200 500
Grand total $4,960 35,930

“2013 §B catalog prices. Velues sbove 10 have been rounded to nearest 10,
Frelghter airplane demand

Size $B  Airplanes
Large* $190 590
Medium widebody $50 250
Standard & 0
Grand total $240 B840

*Large passenger and large frelghter categories differ
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Passenger and freighter airplanes
Marle > and fleet d

Market by airplane size

Small

Total twin aisle
Mare than 175 seats
90 to 175 seats
Total single aisle

Total regional jets
Total fleet

Passenger fleet development

Total Wide-body
More than 175 seats
90 to 175 seats
Total single alsle
;:E:glun_a-'lj_et_s_ i
Total fleet

Freighter fleet development

Widebody
Standard body
Total freighter fleat

Total flest

Size

Passenger flest
Frelghter fleet
Total flest

lopment

End of year
2013

460
1,340
1,810
3,610
1,720

11,320
13,040

2,570

19,220

End of year
2013

1,100
5980
1,690

End of year
2013

19,220
1,690
20,910

*Large passenger and Larger Frelghter categories differ

Market value
2013 ($B)

$240
$1,160
$1,140
$2,540
$730
$1,830
$2,560
$100
$5,200

Removed from
service

430
1,210
1,320
2,960
1,270
9,010

10,280
2,460

15,700

Removed from
service

680
450
1,130

Removed from
service

15,700
1,130
16,830

Market share
value (%)

5
22
22
49
14
35
49

2

100

Converted to
freighter

1,330

Converted to
freighter

1,330

Converted to
freighter

1,330
1,330
1,330

New airplane
deliveries

620
3,460
4,520
8,600
6,380
18,300
25,680

2,490
36,770

New deliveries
2014 to 2033

500
2,980
4,270
7,760
6,380
19,300
25,680

2,480
35,930

New deliveries
2014 to 2033

840

840

New deliveries
2014 to 2033

35,930
840
36,770

Market share
units (%)

5
22
22
49
14
35
49

2

100

End of year
2033

530
3,120
4,760
8,410
6,830
21,610
28,440

2,600
39,450

End of year
2033

1,630
1,100
2,730

End of year
2033

39,450
2,730
42,180

Current Market Outlook 2014-2033



Fleet growth
[6) el (o]f

Fleet by alrplane size

Airplanes in Flest share Airplanes in Fleet share
Size service 2013 2013% service 2033 2033%
Large* 740 4 790 2
Mediurn 1,580 8 3,680 9
Small 2,390 LR 5,570 13
Total widebody 4,710 23 10,040 24
More than 175 seats 1,960 9 7.250 17
90 to 175 seats 11,620 56 22,250 53
Total single aisle 13,580 65 20,500 70
Total reglonal jets 2,620 13 2,640 6
Total fleet 20,910 100 42,180 100
Fleet by region in 2013

Regional Single Small Medium Large
Region jets aisle widebody widebody widebody Total
Asia Pacific ' 130 3820 710 520 200 5,470
North America 1,710 3,790 730 320 100 6,650
Europe 340 3,120 350 360 180 4,350
Latin America a0 1,160 120 20 - 1,380
Middle East 60 520 220 280 100 1,180
cis 180 740 180 20 60 1,180
Africa 120 430 80 60 10 700
World 2,620 13,680 2,390 1,580 740 20,910
Fleet by reglon in 2033
Regional Single Small Medium Large

Reglon jets aisle widebody widebody widebody Total
Asla Pacific 350 10,850 2,250 1,500 270 15,220
Morth America 1,610 5,950 820 560 a0 9,120
Europe 150 5,830 980 640 110 7,710
Latin America 210 2,840 430 50 - 3,530
Middle East 70 1,680 570 770 270 3,360
Cls 160 1,350 160 80 60 1,820
Africa 90 1,000 260 70 . 1,420
World 2,640 29,500 5,670 3,680 780 42,180
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Airline traffic flows

by

Airline passenger growth rates 2013-2033

Latin Middle North Asla
RPKs in percentages Africa America East Europe America Pacific
Asia Pacific 74 88 7.4 53 4.3 6.4
North America 6.1 4.7 6.3 31 23
Europe 49 4.9 54 3.5
Middle East 7.3 - 5.2
Latin America 8.0 6.9
Africa 6.7
Airline passenger traffic in 2013

Latin Middle Morth Asia
RPi_(_s_In _I:III_Inns ) Africa America _ East Europe America Pacific
Asia Pacific 19.8 23 244.9 3329 303.3 1,334.2
MNorth America 12.2 217.5 63.2 441.8 89B.4
Europe 140.4 184.4 196.8 714.0-
Middie East 50.8 - 86.3
Latin America 3.0 2125
Africa 53.7
Airline passenger trafiic in 2033

Latin Middle North Asia
RPKs in billions Africa America East Europe America Pacific
Asia Pacific 78.5 12.2 1,021.0 928.3 700.3 4,616.6
Morth America 40.1 549.0 2146 B17.9 1,565.8
Europe 368.6 477.2 561.6 1411.4
Middle East 206.0 - 239.9
Latin America 14.0 810.7

Africa 197.6

Bold: Shara within region.
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Airplane fleet

In service

Used

Parked

1,690
Freighter fleel in 2013

In service

Used

Parked

2,730

Freighter fleet in 2033

Copyright @ 2014 Boeing. All rights reservad.

L
@ 35,930
Ne’w airplanes
® 15,700
Removed airplanes
14,370
Permanently
retired
1,330
Converted
to
freighter
-
o—
<
@ 840
New freighters
1,130
md freighters
1,130
Permanently
retired
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Airline traffic flows
by region

Alrline passenger growth rates 2013-2033

Latin Middle North Asla
RPKs in percentages Africa America East Europe America Pacific
Asia Paclfic 71 88 7.4 5.3 4.3 6.4
MNorth America 6.1 4.7 6.3 341 23
Europe 4.9 49 5.4 3.6
Middle East 7.3 - 5.2
Latin America 8.0 6.9
Africa 6.7
Airline passenger traffic in 2013

Latin Middle North Asia
RPKs in billions Africa Amerlca East Europe America Pacific
Asia Pacific 19.8 23 2449 332.9 303.3 1,334.2
North America i2.2 217.5 63.2 441.8 998.4
Europe 140.4 184.4 196.8 714.0
Middle East 50.8 - 863
Latin America 3.0 2125
Africa 53.7
Airline passenger traffic in 2033

Latin Middie North Asia
F_!PK: in billions Africa America East Europe America Pacific
Asla Pacific 78.5 122 1,021.0 929.3 700.3 4,616.6
North America 401 549.0 2146 B17.9 1,565.8
Europe 368.6 477.2 561.6 1411.4
Middle East 206.0 - 239.9
Latin America 14.0 810.7

Africa 197.6

Bold: Share within reglan.
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Passenger and freighter
Airple narke

Single-aisle passenger airplanes
Regional jets

Antonov An-148
AVIC ARJ-700

Avro RJT0, RJBS

BAe 146-100, -200
Bombardier CRJ
Domier 328JET
Embraer 170, 175
Embraer ERJ-135, -140, -145
Fokker 70, F28
Mitsubishi MRJ
Sukhoi Superjet 100
Yakoviev Yak-40

Widebody passenger airplanes

Small
Two class: 230 to 340 seats
Three class: 200 to 300 seats

Boeing 767, 787
Boeing-MDC DC-10
Airbus A300, A310
Airbus A330-200, -300
Airbus A350-800, -900
Lockheed L-1011
llyushin IL-96

Freighter airplanes

Standard body
Less than 45 tonnes

BAe 146
Boeing-MDC DC-8, -9
Boeing 737

Boeing 727

Tupolev TU-204
Boeing 707
Boeing-MDC MD-80
Boeing 757-200
Airbus A320, A321

90 to 175 seats

Boeing 717, 727

Boeing 737-100 through -500
Boeing 737-600, -700, -800
Boeing 737 MAX 7, MAX 8
Airbus A318, A319, A320
Airbus A319neo, A320neo
Boeing-MDC DC-9, MD-80, -90
AVIC ARJ-900

BAe 146-300, Avro RJ100
Bombardier CRJ-1000
Bombardier CS100, CS300
Embraer 190, 185

COMAC C919

Fokker 100

UAC MS 21-200 -300
liyushin IL-62

Tupolev TU-154

Yakoviev Yak-42

Medium
Two class: 340 to 450 seats
Three class: 300 to 400 seats

Boeing 777, 777X
Bosing-MDC MD-11
Airbus A340
Airbus A350-1000
Ilyushin IL-86
Boeing 787-10

Medium widebody
40 to B0 tonnes

Boeing 767
Lockheed L-1011SF
Boeing-MDC DC-10
Boeing 787

Airbus A300

lyushin IL-76TD

More than 175 seats

Boeing 707, 757

Boeing 737-900ER
Boeing 737 MAX 9
Airbus A321

Airbus A321neo
Tupolev TU-204, TU-214

Large*
Trree class: more than 400 seats

Boeing 747-8
Boeing 747-100 through -400
Airbus A380

Large*

More than 80 tonnes
Boeing-MDC MD-11

Boeing 747-100 through -400
Boeing 777

Airbus A350

llyushin IL-98T

Antonov An-124

747-8F

Bold: Airplanes in production or launched. Production and convarsion (SF) models assumed for each type unless otherwise specified,
“Large passenger and large frelghter calegories ditfer.
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We value your opinion

Ple PIOVi Ur name, |

Feedback

Whal co you think?

Your perspective

o What will be the main
factors to affect future
air transport markets?

e What will be
the likely impact
of these factors?

Your feedback
e \What do you think of

web-only access to forecast
information (with a PDF for

you to print locally)?

If you have used the
interactive forecast data-
base on our website, tell
us what you think of it.

* What areas would
you like to see covered
in more detail in the
Current Market Outlook?

What additional data
would you like us to
make available?

e What did
you find most
valuable?

Was there
anything you
disliked?

N, company,

Send your comments to us

Our contact details are below.

Your comments
Any other questions or comments?

Website
www.boeing.com/cmo

Forecast database
wwyv.boeing.com/cmo/data

Contact

Darren Hulst
Director

Product Forecasting

E-mail
BoeingCurrentMarketOutlook@Boeing.corr

Fax
1.206.766.1022

Address

Boeing Commercial Airplanes
Market Analysis

P.O. Box 3707, MC 21-28
Seattle, WA 98124-2207
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Boeing Commercial Airplanes
Market Analysis

P.O. Box 3707 MC 21-28

Seattle, WA 98124-2207
www.boeing.com/cmo

The statements contained herein are based on good
faith assumptions and provided for general information
purposes only. These stalements do not constitute an
offer, promise, warranty, or guarantee of performance,
Actual results may vary depending on certain evants or
conditions. This document should not be used or relied
upon for any purpose other than that intended by Boeing.
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