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Aircraft Departures In Thousands

Air Traffic in Thailand

Thailand’s air passenger traffic grew threefold in the past 10 years from 2006 to 2016. The growth,
which was modest until 2010, took off in 2010 and has been going up at pace since then.

Aircraft Departures & Passenger Traffic
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« The growth in aircraft movements of 12.32% is

2006 to 2016 whereas Passenger Traffic has grown
at 11.64% CAGR in the same period.
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almost 4 times the global CAGR of 3.33% from |
|
I
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Source: World Bank, Frost & Sullivan Analysis

: * Thailand passenger traffic is estimated to grow !
: at 54% CAGR over the period of 2017 - 2037 |
 * It is forecasted to grow to 2.9 times the i
I passenger traffic in 20 years time !
L

Source: Frost & Sullivan Analysis
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Thailand Fleet Forecast

« Thailand currently has an operating fleet of 314 aircrafts and this is expected to grow at a CAGR of
4.86% over the next 20 years to reach 811 aircrafts in 2037

* The narrow-body segment consisting of A320 & B737 series, is expected to be the major growth

driver
900 .
Thailand Fleet Forecast (2017 — 37) 20-year Fleet growth by Aircraft Type
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Source: Frost & Sullivan Analysis
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Thailand Fleet Forecast

Thai AirAsia is expected to drive the bulk of the growth and it is expected to become the largest
airline in terms of fleet size

« Thai Airways will continue to be the largest wide-body operator in the country
Most of the aircraft are operated by Thai Airways, Thai AirAsia and Bangkok Airways

20-year Fleet growth by Airline

/
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Source: Frost & Sullivan Analysis
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Thailand MRO Spending

Major chunk of engine MRO & component MRO business goes overseas to Malaysia, Singapore,

Philippines etc.
Close to 60% of Thailand’s MRO spending goes overseas, while the remaining 40% stays within

Thailand 2017 Scenario

Thailand MRO Spending Growth (2017-2037)

3.5
; 3X 7 $2948B
. With 5.7% Continue to o Soes
g CAGR A outsource - 60. 0%
E 2 s S 1.6B $21.8B $US 584.5 million
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s 8.28 Thailand
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@ MRO Spending Currently Insourced B Growth in Insourced MRO Spending 40 0%
Outsourced MRO Spending .
SUS 389.7 million

» In 2017, Thailand's total spend MRO spend is expected to be close to US$974 million

» The MRO market in Thailand is forecasted to grow at a CAGR of 5.7% over the next 20
Source: Frost & Sullivan Analysis

years
Note: The forecast is based on the assumption that 60% of the MRO spending will continue to be outsourced in the future years
éé\ FROST ¢& SULLIVAN 5

N



Aerospace MRO and OEM Industry Output

MRO Industry Output (USD Millions)

Thailand Aerospace MRO Industry
Output (2017 - 37)
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1 $2.69B
05 Usual case
$14.58B
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Business As  Additional output Additional
Usual (with from Utp MRO output from MRO
40% of complex & capturing 3% of
demand component MRO  Rest of ASEAN
insourced market share

* Major chunk of engine MRO & component MRO business

goes overseas to Malaysia, Singapore, Philippines etc. :

* Setting up of U-Tapao MRO complex and other component 1

MRO center can tap up to 50% of the rest of Asia Pacific :
market for targeted component segments. |
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Manufacturing Output (USD Millions)

Thailand Aerospace Manufacturing
Industry Output (2017 - 37)

»y'al

—ﬁ
-+ 0.1% share
S1.6B
0.5% share
$7.88B

Usual case
$47.5B
$47.5 - S57B

M Scenario 1 M Scenario 2 W Scenario 3

(2017 — 2037)
Business With additional Scenario 2 +

As Usual 0.5% global additional 0.1% MRO

share global share

* Driven mostly due to Thailand’s expertise in Tier 3 and
Tier 4.

With the growing trend of migration of manufacturing
to low cost countries, Thailand can potentially benefit by
capturing a greater share of the global market

Source: Frost & Sullivan Analysis
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Thailand Manpower Forecast — Scenario 1 Business-As-Usual

* In 2016, the aerospace industry employed about 15,488 people. About 376 new jobs are expected to be
created in 2017. At the end of 20 years, the industry is expected to employ close to 29,443 people.

Estimated Workforce in Aerospace Industry in Thailand
(Business-As-Usual Scenario)) Key Insights -

.28332943 ¢ At a cumulative level, the
6300 " = ] .
2622 205085373 7 ) aerospace industry can be
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* The MRO sector is expected
5 &bw&« to lead the job creation in

the next 20 years. A total of
11,536 new jobs are
expected to be created,
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Total Aerospace Industry
Workforce

M Existing MRO Jobs Existing Manufacturing Jobs B New Jobs

New Jobs Created in the Aerospace Industry (Business-As-Usual

1200 Scenario) whlch” includes ?,690
1000 1o 130 technician and engineer
6.57% Y-0-Y growth in MRO job creation 127 jobs, and 3,846 jobs in the
0 . o . 126 ’ ’
800 1.27% Y-o-Y growth in manufacturing job creation 124 .
@ 122 support functions
§ 600
0 * About 2,419 new jobs are
Z 400
5 expected to be added over
g 200 the next 20 years by the
‘g 275 292 311 329 348 373 395 421 449 476 504 537 570 606 650 697 747 799 858 918 981 .
€ o manufacturing segment.
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Thailand MRO Manpower Forecast — Scenario Analysis

* Two possible scenarios are developed for the MRO industry and the impact on manpower for each is

analysed.

Thailand Aerospace MRO Workforce Scenario Analysis
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Scenario 1: Business-As-Usual Scenario
emmScenario 2: U-Tapao MRO and Component MRO Centers
Scenario 3: 3% Rest of ASEAN Market Share
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* This includes impact of U-
Tapao MRO center and
component repair centers of
the top 5 recommended
components

* In total, 4,066 new jobs can
be created, which include
2,711 technician and
engineer jobs and 1,355 jobs
in the support functions over
20 year period

* This includes focusing on
engine and airframe MRO to
capture 3% market from the
rest of ASEAN

* This can lead to the creation

of additional 8,610
additional jobs, including
5,740 technician and

engineer jobs and 2,870 jobs
in the support functions over
the next 20 years




Thailand OEM Manpower Forecast — Scenario Analysis

* Two possible scenarios are developed for the manufacturing sector and the impact on manpower for each is

Scenario 1 Base Case Workforce Growth

0000 Rate: 1.27% —
Scenario 2 Workforce Growth Rate: 1.82% =~ m- ,,,,,,,,,,,,,,,,,,,

nalysed. = scenario2 |
Thailand Aerospace Manufacturing Jobs Scenario Analysis * The' scenario 2- assumes tha't
L6000 Thailand can increase their
global market share to 0.5%
by 2037
14000
12000 o |f th|§ can be achleved,‘ an
additional 1,184 new jobs
5 10000 can be created over and
§_ above the base case
8 8000 - scenario.
=
=
o
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4000 Scenario 3 Workforce Growth Rate: 2.75% —— ¢ This scenario assumes that

Thailand can increase their

2000 global market share to 0.6%
. by 2037

N D N D 0 AN DD DN A S o A o _
NN AN AN AN AN AN PN PPN N I I IR R e This will lead to the creation

of an additional 3,500 new
jobs over and above the base
case scenario.

Scenario 1: Business-As-Usual Scenario

emsmScenario 2: Market Share 0.50 %

esmwScenario 3: Market Share 0.60 %
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Type of aircraftin Type of aircraft

(narrow body / utilization in next

A £ £2 £ £2 £) (-

v

Targeted Aerospace MRO segments

Avoid aircraft

type with high Fleet with high

high demand with maximum retirements to growth ratg (new
generation

achieve 30 years )
aircraft)

wide body) 10 years lifecycle

Selection of new generation aircrafts enables -

O High fleet growth rate of new generation aircraft

O Fresh confirmed unfilled orders provides new fleet for next
30 years for MRO services

L No MRO capacity exists for new generation aircraft hence
lesser competition

O Investments for new generation engine capacity is in
pipeline by OEMs hence easier to grab OEM investment
strategy

U Regional commonality in fleet provides larger fleet base for
MRO services

a must

Thailand local
component MRO
business (all aircraft

types) > $20 M / year
Landing Gear

"

-

(7
\L

i

U For component MRO services, it is profitable 0|:1Iy when Component
same component can be pooled across the region and then MRO
repaired hence components with larger revenue volume are

Unfilled Orders Unfilled orders
Local fleet base Regional fleet (A319/320/
(Thailand) base (ASEAN A321) neo

main countries)

Less competition
from other MRO
companies on new
generation engines

Engine
MRO CFM LEAP1A

CFM LEAP1B

RR-Frent 800, 1000

A 6\) RR Trent XWB
3 Qr £e
Engine Fuel Landing Gear j

& Control Wheels & Brakes
IAE V2500
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Targeted Aerospace Manufacturing segments

Easy/Difficult to

Future Market Competency of attract to Level of Industry Technology Dominance Market Synergy
Growth Potential Thailand in the Thailand Competition Margin knowhow of European / trend with
vertical (established and B&D us ‘ towa!rds Automotive
value chain) required companies Asia sector
v'  Selection of manufacturing segments — Primes *  Airframe prime X
Q Setting up aircraft prime and Tier 1 (Integration) * Engine prime ) 4
manufacturers is not feasible as it requires ) )

. . . * Airframe assemblies x
large scale assembly, testing, integration and Tier 1 . Avionics %
project management capabilities with strong (Assembly & Testing) «  Engine components %
govt. offset program or support + Components %

U Tier 2 manufacturing involves sub assembly, Tier 2 . A o N %
. . . C o . . ssembly, Design & testing
tes.tl.ng and fjerc,lgn & build aFt|V|t|es with (Design & Build) - Build (Manufacturing)
efficient logistics so as to bring together no. of

sub components and perform testing. Only the
manufacturing portion can be brought to Tier 3
Thailand (Build to Print)
U Tier 3 manufacturing is ideal for Thailand as
manufacturers are looking to cut costs and

< * Components & Parts manufacturing

e Materials

move to low cost countries purely on a “build Tier 4 > Steel X
to print” basis (Material <  Titanium alloys X
a Tler'4 is material suF)pIy and engineering . Manufacturing & o Aircraft Tires
services support which also have synergy with Subbort . Composites
Thailand’s automotive industry such as PP P
Processes)

composites etc.

* Manufacturing support services

tél;?« FROST ¢ SULLIVAN 1




Future Plans of Thai Aerospace MRO & OEM Industry

(

\ !
1. Formation of Thailand Aerospace Council &
Industry Coordinating Office

2. Formation of Aerospace Industry Group
under

the Federation of Thai Industries

3. Talent Development initiatives focusing on
industry awareness, vocational courses,

educational funds, skill development, English
competency, industry university collaboration

4. Supporting Domestic Aerospace Companies
through grants for new technology, adoption of
aerospace standards, promotion of local
companies; development of laboratories,
Research & Technology initiatives with industry

5. Feasibility of Offset- policy for aerospace
government procurements

N

w
c
=
=
o
3
20
Q
3

1. Tax incentives could
be provided for raw
material stockiest and
import duty exemptions
could be extended for
spare parts,
consumables, second
hand machinery etc.

2. Financial grants,
subsidies and funds to
be allocated to support
aerospace companies
for investments in new
technology, capability,
adopting quality
standards along with
long term leases and
low interest loan

Pillar 3

1. Revision of regulations related to
business equity ownership and
business management power.

2. Revision of Air Navigation ACT,
definition s which restrict
manufacturing of aero-foils due to lack
of clarit

3. Evaluating options to eliminate
import duty charged for certain aircraft
parts and elimination of dual taxation
on parts bought on lease

4. Revision of regulations related to
limitation of foreign employment &
property ownership by foreigners

Source: Frost & Sullivan Analysis
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New Policy Initiatives

No Aerospace Association in Thailand doesn’t have national level aerospace development

Thailand .| agency :
i » To provide guidance & direction for aerospace industry growth

Aerospace Industry Association is *  To co-ordinate with the relevant government agencies for the

a collective representation ofall i |  implementation of strategy. |

the aerospace industry players in

Thailand to collaborate and voice Structure ‘

out the issues hindering the
aerospace industry. [ preessssssessssseressaan, )

Key personnel from : Thailand R ibl
- ' ; : : ministries (Industry, : Aerospace Council espo.nSI. €
* Tosupport policy making & local | :Transportation, Education, : egenc'?s' o
aerospace industry development |  ;Science &Tech. Labor) - T g:c'fme '(\I/“.T.Stlfr)
. . : ice (Initia
through tralnlngs , gUIdance and I amesessssssssssssssssssssssssnny . v o Y
i | i : Key personnel from : | Thailand Aerospace Ministry of
supplier development. : government agencies under Industry Industry
'''''''''''''''''''''''''''''''''''''''''''''''''''''' : ministries, executives from: Coordinating Office v' Ministry of
- industry & educational : Transportation
Linstitutes
. Aerospace Industry Group to be .
| established under the Federation of Technical Technical Working Technical Working
' Thai Industries Working Committee 2 *ecp Committee N
Committee 1
Responsible Agencies: Technical Working Group consists of members from Government agencies,
v’ Civil Aviation Authority of Thailand aerospace industry stakeholders and academia who look after different
v' Federation of Thai Industries focus areas
5é§; FROST ¢ SULLIVAN 13
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New Policy Initiatives

Human Resource & Talent Development Initiatives

To attract youth to aerospace industry

* Create awareness about industry & career Ministry of
* Engage students through site visits & job fairs Education
* Scholarships & Students loans

* Specific aerospace courses to train students of 17-25 age group

Civil Aviation
Authority of
Thailand

Introduce more educational courses for aerospace Ministry of

Ministry of
Integrate English to subjects taught in schools Education y

Institutes like
Industry

Introduce Aviation English courses CATC
Vocational courses focusing on soft skills (English, Mid. Mgmt.) Civil Aviation (ffice of Vocational

& hard skills (Welding, CNC, NDT etc.) Authority of Education & Thai German
Conduct Guest lectures from leading aviation schools in the region Thailand Education Council Institute

Promote further studies of students in aerospace

Facilitate establishment of more Institutes focusing on aerospace education Ministry of Ministry of Ministry of
. Reserve lands for training centers in industrial & aerospace zone Education  Industry Finance
. Ensure there are more training schools & vocational institutes

Provide funds/ land / better lease terms for training centers Civil Aviation Authority of Thailand

Develop Skills Framework aed encoura.ge Unlvers!ty &.Indt.Js'try 'collabor.atlon Ministry of Ministry of National Science &
* To develop research, curriculum, training, practical site visits, internships . Technol
) : . Education  Industry Helnlnlettersyy
* Introduce Industry executives and experts. in University board Development
* Develop skills framework to provide information database on youth, jobs, skill gaps, trainings in industry Agency
* Ensure transfer of technology and know-how from skilled foreigners to locals with liberal foreign worker policy

Allocate Aviation funds Ministry of Ministry of Ministry of
. Scholarships, PhDs, Trainings, Rebate for exams, Initiatives to attract youth Education Industry Finance
. Subsides for training; salary subsidy for recruiting fresh graduates

«  Funds to purchase equipment for courses Civil Aviation Authority of Thailand

FROST ¢& SULLIVAN




New Policy Initiatives

Support Domestic Companies Aerospace Laboratories & Certification Programmes

* Lack of strong government initiatives

' to support domestic aerospace

, companies

|+ Lack of funds & grants 5
* Lack of strong guidance & direction for |
. SMEs |

..........................................................................

i * There is no testing laboratory for aerospace products

developed in Thailand

* Implementation of aerospace standards and certifications

' such as AS9100, NADCAP, EASA, FAA, CAAT are expensive
and need wider adoption

..............................................................................................................

Develop financial grant programme to support

domestic aerospace companies: Implement Aerospace Standards Development of Laboratories
v' To adopt aerospace quality standards & Certification programs v' Government could set-up a
v" To acquire new technology / equipment / v Develop appropriate testing laboratory for supporting
business expansion aerospace standards aerospace industry players in
v' To train employees adoption programme Thailand
v' Promote local companies on international v' Offer funding supporttothe ~ v*  Allocate funds and provide grants
platforms / trade fairs aerospace companies to to companies willing to establish
v' Support matchmaking with OEMs adopt the standards testing laboratories for aerospace
v' Low interest long term loans manufacturing and MRO specific
areas
Responsible agencies: Resp(.)r?sibl.e a.gencies: . v Initial focus areas: testing of aero-
v Office of SMEs v"  Civil Aviation Authority of structures, er.1V|ronrrTentaI testing,
Y B8Ol Thailand EZE;?,?S:NCUWE testing and metal
v CAAT v’ Office of Industrial v Collaborate with OEMs
v" Ministry of Industry / Ministry of standards - MOI

Transportation / Ministry of Finance

é;\ FROST ¢ SULLIVAN 15
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New Policy Initiatives

Research & Technology Development Offset Policy

* Lack of collaboration with industry players and To evaluate Offset policy guidelines for

' universities to undertake aerospace research i i aerospace and defence procurements by
. | . government in Thailand

* No specific Innovation Center to undertake aerospace '
! research and development

............................................................................

R Long term goal Develop Offset policy Guidelines:

v" Provide scholarships v' Establish Aerospace Innovation Center 7 ek susies pEeri v
to Thai for PhD to undertake research & technology as el PSR Ce .
studies in aerospace per the local industry needs 7 Wt e ussre ol @enen

v' Use the existing v" Encourage collaboration between 7 Eesuwang el and koswies
players in Thailand aerospace industry players and Sevelopment
such as Senior universities to develop research 7 Suppering elkbevaten of Bresad end
Aerospace, Rolls programs [ T
Royce to develop v' Partner with established OEMs such as 7 Gelern vesmee and RUimen ieseuis
aerospace R&D plan. Airbus, Rolls Royce which have already

. . . development collaboration
shown interest in Thailand

v' Support development of aerospace
Responsible agencies: research and technology through
government funding and partnership

Responsible agencies:

v" Ministry of Industry
v" Ministry of Science & Technology v' Ministry of Transportation
v" Ministry of Industry v' Ministry of Finance
v National Science & Technology Development Agency v' Ministry of Defence
éb\ FROST ¢ SULLIVAN 16
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Attractive Incentives

No incentive for raw
material stockist

Existing incentives are Lack of tailored No funds / grants for Limited Import

highly tax based

Proposed Incentives for Aerospace Industry

incentive packages

Extension of
tax incentives
& exemptions

Short Term

Financial
grants /

subsidies

Long Term

domestic / foreign

Deductions for
trainings and labor
expenses

Tax exemptions for
setting-up raw
material warehouses

Salary subsidies for
recruiting fresh
graduates

Provision of free

duty exemptions

Special incentive
packages for
domestic aerospace
companies

Tailored Incentive
Packages for unique
business needs

Financial grants for
investing in new
technology,
capability

Financial grants for

Import duty
exemptions on
qualifying aircraft &
related parts

Import duty
exemptions on used
equipment /
consumables

Funds to support
adoption of
aerospace standards
& certifications

Feasibility of Low

land / Long term 'F?VEStmﬁ 'é: interest - Long term
lease availability esearc Loans
Technology

development

Source: Frost & Sullivan Analysis
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Simplified Regulations

Simplification of foreign

employment restrictions

v' Exemptions on Thai to Foreigner
ratio of 4:1 on certain sectors
(E.g. Aviation Training,
Manufacturing)

v" Encourage foreign talent

Evaluation of Property ownership by
foreigners (Individuals & Businesses)

Dept. of
Employment
Ministry of Labor

Aad a

Dept. of Land
Ministry of Interior

{ RIS
)3 U
e

More favorable lease terms

Foreign
Business Act
Revision of Foreign Business Act, B.E.
2542
v' 100% foreign ownership
v" No restriction on management & Transportation

power Thailand Air
Navigation Act

Ministry of 7
Commerce [

Revision of Air Navigation Act B.E.

Eliminate Import duty / GST
v" on certain qualifying aircraft
related spares, parts, engine

Excise otc.
Department
Ministry of Eliminate Dual taxation
Finance v' Eliminate dual tax on parts

imported on lease

Customs
Department

N3ZN3IINNIAGY,

Recognition of Certifications from
Foreign Aviation Authorities

v' CAAT to develop Bilateral
Aviation Safety Agreement with
likes of EASA & FAA
Simplification of process to
issue certificates for Foreign
repair stations

CAAT
Ministry of Transport v

2497 p CAAT .
v No restriction on production Ministry of Transport
certlflcatg based on foreign equity Conversion of Foreign
ownership L . . .
. , L. . N Aircraft License
v" No restriction based on / Restriction to manufacture aerofoils S .
. R o o . v' Allow foreigners to
business management ‘ due to lack of clarity in the definition K . .
. . . ) . convert Licenses to Thai
power of major aircraft appliance stated in

the air navigation act.

FROST ¢
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Source: Frost & Sullivan Analysis
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Frost & Sullivan, the Growth Partnership Company, works in collaboration with
clients to leverage visionary innovation that addresses the global challenges and
related growth opportunities that will make or break today’s market participants.
For more than 50 years, we have been developing growth strategies for the
Global 1000, emerging businesses, the public sector and the investment
community. Is your organization prepared for the next profound wave of industry
convergence, disruptive technologies, increasing competitive intensity, Mega
Trends, breakthrough best practices, changing customer dynamics and emerging
economies? Contact Us: Start the Discussion

Amartya De

Associate Director

Australia, New Zealand and Asia
Aerospace & Defense

Public Sector & Government Practice

& P:+61(0)2 8247 8917 , M: +61 (0)4 2605 2795
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