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Cities, airports & aircraft

Welcome to the 2019 edition of Airbus’ Global Market Forecast (GMF).
This year we explore the relationship between the World’s cities, their airports
and the types of aircraft, in terms of size and range, which are supporting them.

In the past we have explored the importance of Aviation Mega-Cites (AMCs),
particularly for larger aircraft, but this is just a part of the story. In 2018,
there were 66 cities that we classify as AMCs, they account for 40%

of all passengers, up from 29% in 2002, but well over 70% of long-haul
passengers and 35% of the short-haul. Many of these cities have developed
a need for more than one airport, some with as many as three or four today.
More than 600 airlines or nearly 80% of the world’s airlines operate to AMC
airports. A growing share of passengers are also ying with LCCs from
or to these airports, nearly a quarter of AMC passengers today, from just
8% in 2002. Over this time average aircraft size has grown from ~155 seats
in 2002, to ~175 today, as passenger numbers and for some, operational
constraints increase.

But as Shakespeare wrote “What is the city but the people?” About a quarter
of the World’s urban population live in AMCs, and are a focus for more than

a quarter of global GDP. Given both are important drivers for aviation growth
it is unsurprising that these cities are key points in the global aviation network.
By the end of our forecast period in 2038, we expect there to be some
95 aviation mega-cities, with cities like Lagos, Muscat, Rio de Janeiro
and Philadelphia being added to the growing list of AMCs.

Air transport will continue to play a key role in connecting cities and their
people particularly in emerging markets or where cost or simply geography
make alternatives impossible. In doing this commercial aviation contributes
3.6% of global GDP and supports more than 65 million jobs. However,
we recognise that aviation also contributes 2% to 3% of the world’s manmade
emissions of carbon dioxide (CO),), with transportation as a whole (cars, trains,
shipping etc.) producing ~24% according to the United Nations Intergovernmental
Panel on Climate Change (IPCC). So our industry has worked diligently
to limit its impact on the environment. For example aircraft today, are 75%
quieter and 80% more fuel ef cient per seat than they were when jets were
becoming a more common sight in cities around the world. But this is by
no means the end of these efforts.

Airbus is conscious of climate change and its responsibility to society

as well as future generations. We have the ambition to continue serving
society’s demand for air travel and transport and to continue delivering
signi cant social bene ts whilst ensuring a sustainable future of air travel.

We hope that you nd the 2019 Global Market Forecast informative

and useful. We seek to improve our analyses continually, and your questions,
challenges and suggestions help us advance towards this goal. Don’t forget
you can access tailored GMF2019 content on your phone or computer, including
interactive material, and the forecast results in Excel format using this link:
http://gmf.airbus.com/ or simply scan the QR code on the back cover.
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LONG TERM GROWTH POTENTIAL 20-year new deliveries
FOR OUR INDUSTRY IS CONFIRMED
Sl 29,720 (76%)

* The commercial aviation Industry has been resilient
to external shocks, traf ¢ has grown X2.4 since 2000.

« Traf ¢ forecast to double in the next 15 years.
= Our forecast con rms a 4.3% average traf ¢ growth

p.a. over the next 20 years.
» Demand for 39,210 passenger and freight aircraft

over the next 20 years.
« 36% for aircraft replacement, and 64%b for growth.

39,210

aircraft units

« More than 14,200 aircraft will be replaced with
~38,360 passenger aircraft and 850 new build freighters.

= The S segment will represent 76%b of deliveries.

« The M and L segments will represent 24%
of demand in units.
« Asia-Paci c will account for 42%0 of deliveries, FLEET IN SERVICE EXPECTED DEMAND FOR 39,210
with airlines in North America and Europe together TO MORE THAN DOUBLE NEW AIRCRAFT
36% of the passenger and freight aircraft deliveries. OVER THE NEXT 20 YEARS Source: Airbus 2019
Source: Airbus 2019 Notes: Passenger aircraft
(=100 seats), Jet Freight Aircraft
(>10 tonnes) | Rounded gures
to hearest 10

« The services market is forecast to deliver a cumulative Notes: Passenger aircraft
(=100seats), Jet Freight Aircraft
(>10 tonnes) | Rounded gures

US$4.9 trillion over the next 20 years; see the services
chapter for more details. to nearest 10

Number of aircraft
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World annual traf c (trillion RPKs)
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Airbus GMF 2019

4.3% growth p.a.
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SHARE OF 2019-2038
38,360 850 NEW DELIVERIES
AFRICA 520 750 1270 3%
39,210 ASIA-PACIFIC 6,500 10,040 16,540 42%
C cls 700 840 1540 4%
Converted 0
1630 EUROPE 3,790 3,750 7,540 19%
Remarketed LATIN AMERICA 1330 1370 2,700 7%
& stay .
in service MIDDLE EAST 1410 1830 3,240 8%
6,500
12,730 1,480 NORTH AMERICA 3,330 3,050 6,380 17%
WORLD TOTAL 17,580 21,630 39,210 100%

14,210

Executive summary

TRAFFIC HAS PROVEN TO
BE RESILIENT TO EXTERNAL
SHOCKS AND DOUBLES
EVERY 15 YEARS

Source: ICAO, Airbus GMF 2019
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Demand for air travel

THE CYCLE
& THE SHORT TERM

When the air transportation market is discussed, cyclicality
is often a word that comes up early in the conversation.
This is primarily due to the impact a number of cycles
have had on the industry since the 1990s. These past
cycles are typi ed with their roots in a general economic
slowdown and then exacerbated with an adjacent so
called “exogenous” shock. The decade from the beginning
of the new millennium provide to be the most signi cant
for such events with two global (the events of 2001 and
the nancial crisis in 2008/2009) and one more regional,
but no less dif cult, focused in Asia (the SARS outbreak).
What made these more challenging was the fact they
followed, more or less, one after the other. This said, each
was followed by a rebound, with traf c able to eventually
return to its long term trend. From 2010, the industry has
been free from such perturbations and has been able to
meet the needs of passengers who have been unimpeded
by the impact of these cycles, and whilst margins are still
thin, airlines have been able to make a pro t at the same
time. In fact, airlines’ have made almost as much pro t
since 2015, as they had between 1970 and 2014.

World annual traf c (trillion RPKs)

10 - ail Gulf:
Crisis Crisis

Crisis

THE LAST 10 YEARS MORE
STABLE FOR THE INDUSTRY

THAN THE 10 YEARS
PRECEDING

RPK: Revenue
Passenger Kilometer

Source: ICAO,
Airbus GMF 2019
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Drivers during this period included the number of passengers
able to grow driven by evolving business models, emerging
markets, and deregulation and importantly unimpeded by
the effects of an aviation cycle(s).

Airline operating result (billion US$)
70

60
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AIRLINES CUMULATED
OPERATING PROFITS FROM
2015 TO 2019* EQUIVALENT
TO CUMULATED OPERATING
PROFITS FROM 1970

TO 2014: ANEW ERA

FOR THE INDUSTRY?

Source: ICAO, IATA, Airbus
*forecast

2015 - 2019* cumulated
operating pro t

$269.3 billion
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Demand for air travel

AIRLINE ADDED
PASSENGER TRAFFIC
AND CUMULATED
OPERATING PROFITS

*forecast

Airline added passenger traf c (trillion RPKs)
45
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Airline cumulated operating pro ts (billion US$)

450
400
350
300
250
200
150
100

50

1970-1979  1980-1989 1990-1999 2000-2009 2010-2019F*

Another contributing factor was the price of oil, which has

a negative correlation to airline pro tability. From 2010, airlines
enjoyed a period of lower or more stable fuel prices which

due to the fact that fuel cost can be over 30% of airline costs,
had a signi cant contribution to pro ts over this period.

Demand for air travel

STRONG NEGATIVE
CORRELATION BETWEEN - .
=O~— Airline pro_tabil
OIL PRICES AND AIRLINE year—ov%r—year etgolution
PROFITABILITY

=0~ O0il prices

Source: ICAO, IATA, Airbus year-over-year evolution
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One question on the minds of most in the industry

is when is the next cycle due? Given their potential effects
it is unsurprising, with the forecasting team at Airbus
monitoring leading indicators for some insight into the
possibility and timing of at least an economically driven
cycle. The traf c light chart shown here is one of the tools
we employ. It summarises some of the indicators

we monitor and their condition at the time of writing

in the middle of 2019. As you will see many remain green,
although geo-politics, particularly in the area of trade,
remains a risk to the broader economic picture.
However, productivity remains positive and stable, aircraft
storage is at historically low levels, and load factors

at historically high levels, indicating a continuing balance
between supply and demand. So far in 2019, so good...
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THE AIR TRANSPORT
SHORT TERM OUTLOOK
REMAINS POSITIVE
. O
Geopolitics 2 % * Increased protectionism and other geo-political risks remain a concern
o World real GDP growth is projected to gradually slow
O from +3.3% in 2017 and +3.2% in 2018, to +2.8% this year
Economy O ~ and +2.7% in 2020 (for reference, average World real GDP
® growth 2011-2016 was +2.5%). This as a result of slowing trade
and industrial sectors growth
o Sustained passenger traffic growth in the first half of 2019
Passenger 8 - (+4.6% year-over-year growth in terms of RPKS), especially
traf ¢ ® for airlines from Emerging Markets
e Passenger load factor at record level in the first half of 2019
O ® Weak air frei i i -3.3% -OVer-
. ght market in the first half of 2019 (-3.3% year-over-year
Freignt traf ¢ O % in terms of FTKs) when compared with a strong first half 2018
e o Some volatility in finance and stock markets
Finance O % o Generally, interest rates at historical low levels, although baseline
® forecasts suggest US rates may continue to grow marginally
. O ; o Stored aircraft remaining at historical low levels
Alrcraft 9 e Passenger aircraft productivity continues to improve
@) o Airline profitability expected to remain solid in 2019, although it may
Airlines @] % marginally decrease as a consequence of increased jet fuel / labour
® costs and currency volatility

Traf c light code:

Trend indication:

@: Positive —>: unchanged
: Concerns 2: improving
@: Negative ﬂ: moderating

This year the theme of our forecast material is the importance
of cities in the global aviation network and how airports and
then aircraft evolve and support demand. As Shakespeare
said “What is the city but the people” an insight as important
today as it was in the fteen hundreds. As the World’s
population has grown so too has the trend to greater
urbanisation. At the start of the jet age in the 1950’s about

a third of the World’s population was urbanised, today, it's over
50% and four billion people. Forecasts suggest this trend will
continue reaching nearly seven billion people and 70% living
in an urban environment by 2050. With greater urbanisation
greater wealth is forecast with the number of people who
can be classi ed as middle class expected to grow 50% over
the next 20 years to 5.9 billion people from 3.9 billion today.
There is little doubt that this demographic trend will also
continue to shape the aviation network in the future as it has
in the past.

In previous years, we have talked about the propensity

to vy linked to countries and their wealth per capita,

with this year’s theme we have shown this but at a city
level. Again there is a correlation to wealth, but at a city
level some cities, particularly in Asia-Paci c, have achieved
similar levels of ying to others with higher levels of GDP
per Capita. This indicates the importance that aviation
has on the daily lives of cities and their people. In fact from
the cities studied 514 had at least one airport, with 50 cities
having two or more.

Population (millions)

Demand for air travel

WORLD URBAN
POPULATION EXPECTED
TO RISE FROM 4.4 BILLION
PEOPLE TODAY UP TO

5.6 BILLION BY 2035

AND 6.7 BILLION BY 2050

Source: United Nations, Airbus

Urbanisation rate (%)
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MOST CITIES HAVE ONE
AIRPORT, BUT MORE THAN
50 CITIES HAVE MORE

Source: SABRE 2017,
OE cities 2017, GMF 2019
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Cities with the most aviation connectivity/international
passengers we have called Aviation Mega-cites (AMCs).

In the past, we have focused on them in terms of the need
for larger aircraft types. But clearly this is not the whole story,
they are a focus for the whole spectrum of passengers,
airlines and aircraft. Today, we can classify 66 cities as AMCs
with over 60% of traf ¢ ying either too or from them, and
17% between AMCs alone. These cities are clearly a focus
for long-haul travel, but it may be a surprise to learn that
short-haul ying has a large and growing share of traf c;
growing from 75% of traf ¢ in 2003, to 79% today.

One reason may be that the number of airlines serving at
least one AMC has grown from 365 in 2003, to 516 in 2018,
meaning that nearly 90% of airlines have some level of service
to these cities. Another may be that the presence of low cost
carriers has increased. In 2002, their share of traf ¢ was ~8%
today it is over 25%.

Demand for air travel

THE SHARE OF TRAFFIC

TO AND FROM AVIATION [ AMC - AMC
MEGA-CITIES HAS GROWN AMC - Secondary City
Source: OAG,

Airbus GMF 2019 Secondary City - Secondary City

PERCENTAGE OF GLOBAL TRAFFIC BY TYPES OF AIRPORT CONNECTED

2018

2013

2008

2003

20 40 60 80 100

THE SHARE OF SHORT-
HAUL TRAFFIC TO AMCS
IS HIGH AND IS GROWING

Source: OAG,
Airbus GMF 2019

[ Long-haul routes
Short-haul routes

AMC TRAFFIC BY ROUTE LENGTH
Passengers (millions)
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MORE AIRLINES
ARE SERVING AMCS

Source: OAG,
Airbus GMF 2019

~ Airlines not serving any AMC

NUMBER OF AIRLINES SERVING & NOT SERVING AMCS
7 Airlines serving at least one AMC

Number of Airlines
600

0
2012 2013 2014 2015 2016 2017 2018

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

(Airlines with at least one aircraft
and having more than 100 seats)
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LCCS ARE A GROWING

Fact
uUracj
6 j’ Checkn 10
PRESENCE AT AMCS Factu,-aci én 3 4to
Source: OAG, a
Airbus GMF 2019
’,;‘gg _Lé:ﬁ; Low Cé)st Carrier, é Arrlb
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) Arrivalg ’
2002 = Lleladag
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As well as being a focus for travel related to business,VFR
(visiting friends or relatives) or education, AMCs are also
often a focus for tourism due to their history and cultural
activities, cities like London, Paris, Beijing and New York.
How many people who have own haven’t bene ted from
visiting the museums, restaurants and even commercial
centers of the cities such as these? Tokyo, another AMC,
is set to be a signi cant draw this year with the Rugby
World Cup and then in 2020, with the Olympics where
more 200 nations are expected to participate with more
than 11,000 athletes, not to mention the thousands of
international spectators. During the Rio Olympics in 2016,
there were 1.17 million associated tourists, 410,000
of whom were foreign.

Demand for air travel

029




030 Demand for air travel

GLOBALLY TOURISM
CONTRIBUTES A TENTH
OF GLOBAL GDP
e BAROI 2 Globally, tourism represents a tenth of GDP
g%’gﬁ;g&’(‘)‘fjgg"gpom’ and employment, with aviation moving a growing
Airbus GMF 2019 number of tourists; today well over 50%.

EUROPE
NORTH AMERICA 10% 10%

AFRICA
10% %

LATIN AMERICA
10% 11%

CIS
5% 5%
MIDDLE EAST
9% 8%

Demand for air travel

ASIA-PACIFIC

9% 9%
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NETWORK AND
TRAFFIC FORECAST

« Compared to 2017, Revenue Passengers Kilometres
(RPKs) grew impressively at 6.7% in 2018, according
to IATA, with another 260 million passengers ying
in the year. At the same time load factors continued
to improve ending at nearly 82% on average for the year.

= This represents an impressive 4.4 billion passengers
carried by air in 2018, ying on a network of some
55,000 routes.

« 57% of the world’s tourists who travel across international
borders each year were transported by air, important
not only for the passenger but as an enabler for the 10%
share tourism contributes to global GDP according
to the UNWTO.

= The network continues to evolve, with the process
of new routes being tried by airlines, with some dropped
with many to be retried in subsequent years. Globally
net new routes have grown over the last three years, many
are short haul routes with a focus on China and some
routes between Africa and Europe. Long haul low cost
operations have also grown over this period.

Number of routes
3,500

TOTAL ROUTE CREATION
Source: OAG,

Airbus GMF 2019
Cancelled Routes
New Routes

Net New Routes

200 0000000000000

1500 S 8 8 8 8 § B B B B 8 8 BE B

TOTAL ROUTE CREATION

« Total number of new Routes created per year has steadily
increased since the last signi cant downturn in 2008/2009

* The last 3 years in particular have been very active

ROUTE CREATION BY MARKET TYPE

ALL NEW ROUTES
ADDED IN 2017-2018

Source: OAG,
Airbus GMF 2019

Primary focused
around:

= Intra PRC Region
 Africa - Europe

« Trans-Atlantic

ALL NEW SHORT-HAUL
ROUTES ADDED IN 2018

Source: OAG,
Airbus GMF 2019

Most new routes
added have been

on short-haul markets
Primary focused
around:

« Intra PRC Region

« Africa — Europe

= Within Europe

5008 8 8 ¥ 8 5 § B\ B3 5 B 8 % 80 B B B

LONG-HAUL LCC
ROUTES ADDED IN 2018

Source: OAG,
Airbus GMF 2019

-500_4 % §% B % B B B R § % B B B R N OB OB oW

A proliferation of new
-1,500 HEEEEEEEEENENEE routes in this market
in recent year
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