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Not much has changed since last year T key indicators remain in
excellent shape

0 Backlog 4yrs KR |18yrs @ ||9yrs

Technologystatus '90s @ ||'90s K ||'10s

Costofdebt high | ||mid K ||low
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Demand , Mid-late

"H Higher rates
needed to meet
orders

"H Step change in
efficiency
achieved

"H Easier access to
financing options
for airlines

"H Below $80,
continued traffic
stimulation



Overall backlog represents 9 years of production

# alc on order 4 years

14.000 y

12.000 mmmm Narrowbodies 12

s \Videbodies

10.000 e Backlog in years of production l l L
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A Higher production (currently
1,450 p.a.) required is
naturally turning the backlog
into deliveries

A Recent cancellation and
deferral data as a share of
backlog shows no reason for
concern (not higher than
average of last 10 years)

Source: Fleet Analyzer, western-built narrowbody and widebody airframes only (no RJ and TP), excludes Lols, gross orders shown
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Production plans are justified by backlog
Backlog distribution vs. production plans

s Narrowbody orders e Planned production

f :(/); A Narrowbody backlog equates to 10 years of production
1.400 alone
1.200 -
1.000 A By 2020, Airbus and Boeing plan a production rate of 60
288 ] and 57 aircraft per month respectively
42188 . A Production rates currently justified by orders
O 4

2014 2016 2018 2020 2022 2024 2026

# a/c™=== Widebody orders === Planned production

500 A Widebody backlog equates to 6 years of production and

has declined since 2014

400 -
300 - A 777X to begin in 2019, expected to become largest twin-

200 - engine widebody

100 -

A 787 is the current bestseller, the production rate 14 per
month in 2019-20 is backed up by orders

0 i
2014 2016 2018 2020 2022 2024 2026

Source: Ascend firm orders and Lols, OEM announced production rates,
Airbus and Boeing aircraft only
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Technology status i MTU applications bring required step change in
cost, performance and comfort

Gulfstream G550
(RR BR710)

A

S~

A319ceo
(V2500)

Embraer 190 E1
(GE CF34)

12th December 2017

Larger cabin
New generation flight deck

Speed up to Mach 0.925 vs 0.885

C Series: first single-aisle clean
sheet design since 1980s
15% fuel burn advantage/trip

Double-digit-% reduction in fuel
burn and maintenance costs
Increased range by 500 miles

More seats (108 vs. 98)
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Gulfstream G600

(PW800)

C Series
(PW1500)

Embraer 190 E2
(PW1900)

NS



Technology status i MTU applications bring required step change in
cost, performance and comfort

A320ceo0 A320neo

(V2500) (PW1100G-JM)
15-17% fuel burn improvement _

75% lower noise footprint

% 444444 :‘";‘i;': New routes: 3.700nm vs.
e 3.300nm

P
-

130 new non-stop routes since EIS
20% lower fuel consumption
60% of 787s powered by GEnx

777-300ER

(GE90) _ : . :
Brings twin-engine economics to

 ~— : Iarge capacity twin-aisle
N\ . 777X will be the largest and most
efficient twin-engine jet
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Cost of debt still historically low

%
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Airlines continue to enjoy ample funding options and cheap access
to money

Leasing Companies

Capital Markets

Commercial Banks

Export Credit
Agencies

Private Equity and
Hedge Funds
L

Tax Equity
New Sources of
Funding

Aircraft and Engine
Manufacturers

Satisfactory [ Cautionary B Major Concern

Source: Boeing Current Aircraft Finance Market Outlook
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Oil - strong traffic demand in a low fuel price environment supports
the high utilization of MTU engines

Crude oil price
US Dollars per Barrel (Brent)

120 1 A EIAforecasts another year of low fuel
e prices with $56 for Brent in 2018 (in line

80 -
60 - with EIU and Oxford Economics forecasts)

40 -
20 ~
0_

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Source: US Energy Information Administration (EIA)

Traffic growth

Passenger traffic (RPK) growth in %

10% - A Demand continues to be supported by
8% - strong economic activity and lower airfares
6% -
4%
2% -
0% -
-2% -
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2017
(F) (YTD)
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Park rate at a record low and substantially less retirements

Industry
Stored/parked engine fleet Park rate?
6.000 15%
5.000 e 12%

~_71 MTU outperforms overall
4.000 g % :

industry with a park rate of 6.6%

o000 --HE BB B BB -+ 6%
2.000- - 3%

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Sep 17

Source: Fleet Analyzer 1) % of total fleet (active+stored/parked)

Industry

Retired engines ¥
1.800

1.500

1.200

Fewer aircraft have been retired

900 since 2013 benefiting aftermarket

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Sep 17
LT™

Source: Fleet Analyzer 1) based on aircraft retirements (installed engines), does not cover spare engine retirements
12th December 2017
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Key indicators status November 2017

Traffic

Airline Profits

Oil (Brent)

Airliner Deliveries

Airliner Backlog

Source: IATA, Ascend, EIA
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+7.3% +7.4% +7.5%

$36 bn $35 bn $35 bn
$52 $44 $53
1,397 1,443 ~1,500

13,400 13,400 13,200
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Balanced
Portfolio

Benchmark

Competitiveness
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Technology
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Leading Technology:

Status Development Programs and Operations
Dr. Rainer Martens, Chief Operating Officer
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Update: Development milestones of new engine programs

PW1500G PW1100G PW1200G PW1400G PW1900G PW800 GE9X
C-Series A320neo MRJ MS-21 E-Jets 2nd G500/ B 777X
Gen (€15]0]0]
First
engine to V V V V V V V V
test
Tested in
flying V V V N/A V V 2017 N/A
testbed
Engine
certifica- V V V \Vj V V 2019 2018
tion
First flight \Vj \Vj \Vj V V \Vj 2019 \Vj
Entry into \V/ \V/ 2021 2019 2018 2018 2020 2019
service
* T408: Certification of whole aircraft system after flight testing

With PW1200G and PW1900G two more Geared Turbofan engines were certified in 2017
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MT UGS c o n ttathelGearad durbofan (GTF) family
Key components of GTF technology

30% of PW1100G-JM
engine assembly at MTU

4 stage HPC
front block

Advanced aero-structural HPC design High speed LPT design

A High efficiency A Minimum stage and airfoil count

A Robust dynamic behavior A Low aero loading and high efficiency

A Minimum weight A High blade interaction frequency and natural

low noise design

Low fuel consumption and less noise plus advanced maintainability based on latest MTU technology

12th December 2017 Investor & Analyst Day 2017 - Munich 17

© MTU Aero Engines AG. The information contained herein is proprietary to the MTU Aero Engines group companies.



MTUGs contribution to the Geared T
A very successful product family

Medium bypass High bypass
direct drive turbofan geared turbofan

PW1100G-JM: Airbus A319neo, A320neo and A321neo
PW1400G-JM: Irkut MS-21

Large core Ceie b @

PW814: Gulfstream G500 PW1900G: Embraer E190-E2
PW815: Gulfstream G600 PW1500G: Bombardier C-Series CS100 and CS300

Medium core  -s50% F@ 730 Fa@

PW1200G: Mitsubishi Regional Jet
PW1700G: Embraer E175-E2

Small core ~560 Fa@

The GTF product family powers eleven different aircraft and provides a wide range of thrust
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GTF in-service and flying
Deliveries and in-service experience

18 airlines are now operating 111 aircraft powered by GTF engines
The engines have already accomplished more than 400,000 flights
Dispatch reliability is still high at 99.9%

Flight test program for other GTF applications (MRJ, MC21 and E2) is on

track

Focus is on
- Ramp-up of the supply chain and delivery performance

- Progress re early technical removal engines: integration of new

bearing no. 3 seal and advanced combustion chamber

- Lease engines for airlines

111 Geared Turbofan aircraft are in-service at 18 airlines
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OEM production status and ramp-up
Ramp-up figures

2009 2017 2020
Turbines 800 1,300 1,750
Compressors 200 750 1,650
Turbine Center 50 250 300
Frames
Engine 50 150 300
Assembly
Total 1,100 2,450 4,000

Volume increases by a factor of 4 in one decade
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OEM production status and ramp-up
Achievements and lessons learnt

28% A Quality is at a high level, internal production challenges

S

1

January 2018 January 2019

have been fixed

A Capacities and workload are continuously rising

according to the OEM production strategy

m | PT module deliveries for GTF engines

+20% A

s Internal capacity requirements will grow 20% in 2018
j l A Actions such as advancing and increasing in-house
2017 " 018 capacity and buffer material were initiated

m Overall internal capacity requirements

OEM production growth rate will be at its maximum in 2018 and 2019
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MRO status and ramp-up

Major MRO sites
MTU Maintenance Hannover MTU Maintenance
A NB + WB engines Berlin-Brandenburg
A RJ + BJ engines
A IGT
@ .
EME Aero T Engine
Maintenance Europe

A NB engines
o

MTU Maintenance Canada
A NB + WB engines
A NB + WB accessories

/
MTU Maintenance Zhuhai
A NB engines

o

Airfoil Services (ASSB)
A NB + WB parts repair

MTU Maintenance
Lease Services

A RJ+ NB + WB engine lease
A Asset management

@) Major MRO sites

Four active facilities for engine MRO with one more in the near future i EME Aero
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