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gj Summary & Conclusion




lit-tle da-ta

Noun: Little Data

Definition: Life before “Big Data”...

Traditional, old school engineering design,
planning, entrepreneurship, communication,
and leadership
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The MRO industry and aerospace supply chain continue to evolve,
driven by technological, commercial, and geopolitical events
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Global Fleet Size

Then Now

10,000 25,000

Over the past 20 years, the global fleet size has grown by a CAGR of 4.7%

Source: Commercial Jet Active Fleet, CAPA 1997 vs 2017, Alton Analysis 4 I



Fleet Profile

Then Now

24% 17%

Twenty years ago, one quarter of the global fleet consisted of widebody
aircraft; today, growth trends favor smaller aircraft

Source: CAPA 1997 vs 2017, Alton Analysis 5 I



Flight Activity

Then Now

168 303

Over the past 10 years, the average daily departures in Panama City (PTY)
has more than doubled

Source: PTY Airport, 2007 vs 2017, Alton Analysis 6 I



Airline Safety

Then Now

1,700 258

There were 1,400 fewer commercial aviation related deaths last year as
compared to 40 years ago

Source: ICAO 1977 vs 2016, Alton Analysis 7 I



Airfares

Then Now

$799 $621

Compared to 20 years ago, the average cost to fly from New York to
London has decreased by 22%

Source: BTS 1997 vs 2017, Alton Analysis, inflation adjusted $2017 USD 8 I



LCC Penetration

Then Now

6% 23%

The low cost carrier business model was an industry paradigm shift

Source: CAPA 1997 vs 2017, Alton Analysis 9 I



OEM Production Rates

Then Now

o 50

Airbus is now producing A320s at an extraordinary rate of 50 per month

Source: AeroDynamic, Airline Monitor, 1990 vs 2017, Alton Analysis 10 I



OEM Supply Chain

Then Now

350 38

Embraer consolidated its supply chain by approximately 90% to produce
the E-Jet as compared to its previous generation ERJ regional jet

Source: AeroDynamic, Alton Analysis 11 I



PMA Parts

Then Now

10,900 |1,350,000

12,000%%

There are over 1.3 million more FAA approved PMA parts on the market
today as compared to 25 years ago

Source: FAA.gov, 1990 vs 2017, Alton Analysis 12 I



Engine Performance

Then Now

6,000 25,000

Current generation narrowbody jet engine time between overhaul (in flight
hours) has almost tripled

Source: Aircraft Commerce, 737-200 (JT8D) vs 737-800 (CFM56-7B), Alton Analysis 13 I



Airframe Maintenance Program

Then Now

2.2 0.64

Current generation narrowbody airframe maintenance man-hours (per
flight hour) for a full C-check cycle is significantly lower

Source: Aircraft Commerce, 737-200 vs 737-800, man-hours per flight hour, Alton Analysis 14 I



FAA A&P Licensed Technicians

Then Now

380,000 | 314,000

There are over 65K fewer A&P licensed technicians than two decades ago

Source: FAA.gov 2000 vs 2016, Alton Analysis 15 I



Maintenance Cost per ASM (CASM)

Then Now

0.020 0.008

Over the past 25 years, operator’s unit maintenance costs have
significantly dropped

Source: FAA Form 41, 1991 vs 2016, Alton Analysis, inflation adjusted $2017 USD 16 I



Technical Dispatch Rate (TDR)

Then Now

99.2% 99.8%

Operators of previous generation aircraft struggled to achieve 99% TDR,;
today, most airlines are achieving 99.8%

Source: Ray Valeika, Alton Analysis 17 I



Wi-Fi Enabled Aircraft

Then Now

8 5,200

Since the first installation in 2004, more than 5,000 aircraft have been

equipped with in-flight Wi-Fi connectivity

Source: Lufthnasa Technik, LA Times, Alton Analysis 18 I



Aircraft Wi-Fi Speed - Mbps

Then Now

0.40 70+

16,000%%

Aircraft in-flight connectivity speeds are consistent with Moore’s Law

Source: Swift Broad Band vs 2ku, Tronos Aviation Consulting, Alton Analysis 19 I



Aircraft Operational Data

Then Now

13,000 Z10/0N0]0]0

3,000%f

The A350 monitors 375,000 more operational parameters than an A320

Source: Airbus, A320 vs A350 recordable parameters, Alton Analysis 20 I



SUMMARY &
CONCLUSION

“Little Data” has been, and will continue to be, the cornerstone of
aviation & MRO innovation

“Big Data” analytics will inevitably drive further industry improvements;
but fundamental challenges remain:

m Data ownership, standards, and integration

® With OEMSs, airlines, MROs, and IT firms not only investing in
competing data analytics technology, but also competing for access
to the data itself, can any single entity’s data set become...“big”?

= \When will the benefits outweigh investment costs?

= \Who will benefit most (e.g. passengers, airlines, OEMs, IT firms,
MRO suppliers)?
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COMPANY INTRODUCTION

Alton Aviation Consultancy is a boutique aviation consulting
firm that’s highly experienced and proudly independent
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Agile. Global. Objective.
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COMPANY INTRODUCTION

Alton’s discerning client base rely upon on our objective,
data-driven guidance and insight to inform business
strategies, allocate capital, and manage risk

BTN T s

380 Lexington Avenue 8 Guanghua Dongli 136 Des Voeux Road Central
17t Floor China Overseas Plaza Suite 903
New York, New York 10168 South Tower, Floor 11, Suite A053 Central
USA Chaoyang, Beijing 100020 Hong Kong

China
+1 212 256 8488 +86 10 8598 4981 +852 8191 3028
New.York@AltonAviation.com Beijing@AltonAviation.com Hong.Kong@AltonAviation.com
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