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Part 1:

Thai Automotive industry ; Current situation



Thailand Automotive Industry Structure

Assemblers, Tier 1 and Tier 2 companies in Thailand
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Thailand Automotive Industry Structure
Strong Cluster &

= SUPPORTING INDUSTRY
Susl:;I::chﬁ::Zm (Machinery, Equipment & Devices, Mold Die, Jig Fixture)
SERVICE TIER2 & 3 TIER 1 ASSEMBLER
INDUSTRY SME Vehicle parts Passenger &
» Distribution (Local suppliers) (386 companies) Pick-up
« Finance (1,700 companies) Vehicle & (18 companies,
* Testing Stamping, Motorcycle parts 23 factories)
- Consulting plastics, (122 companies) Motorcycle
* Logistics rubber, » Motorcycle parts (8 companies,
- Banking/ machining, (201 companies) 8 factories)
Leasing casting, Engines, Drivetrains,
forging, Steering, Suspensions,
function, Brake, Wheels, Tires,
electrical, Bodyworks, Interiors,
POLICY & trimming Electronics and
SUPPORTING Electric systems
FgDY : Vehicles Assemblers
: Ags\/()ecrir;?c?:s/ Parts manufacturers (450,000 workers) (100,000 w_orkers)
Institutes Supporting industries (100,000 workers) Dealer, Service center
. Universities/ (200,000 workers)
Technical
Colleges UPSTREAM INDUSTRY

(Steel, Plastics, Rubber, Electronics, Glass, Textiles, Leather,
Chemicals, Qil, Coating, and Galvanized Metal)



Thailand Car Performance Jan - Sep 2024

Car Production Volume 5 g & M * Forecast Y.2024

1) Hamb ri ~N ~ 23 . . .

2) Thailand floods Dmmls =583 8@ g g July 2024, The Federation of Thai Industries
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b I 8 1.90 M units to 1.70 M units, decrease of 7.7%
from the previous year. There are 0.55 M units
for domestic sales and 1.15 M units for export.
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Source: Auto Parts Industry Club, The Federation of Thai Industries Corporate Planning Division



Thailand Car Performance Jan - Sep 2024

Thai Automotive Production Volume (X 1,000 Units)
Y.2022 - 2024
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Jan - Sep 2024

Thailand Car Performance

Production volume of January - September 2024 decreased by 19%

from the same period of the previous year.
-6.4%

Domestic sales decreased due to strict credit approvals from financial
institutions. Other negative factors include high levels of household
debt. The domestic economy expanded at a low rate. People are
more careful with their spending.

-25%

Production Domestic sales Export sales
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Thﬂilﬂﬂd Car Per for mance Jan - Sep 2024

Production by Category

Production by Brand K Units
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Thailand Car Performance Jan - Sep 2024

Domestic Sales by Brand Export Sales by Brand
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Thailand Car Performance Jan - Aug 2024

Export Sales by Top 10 Countries
Export Sales by Region
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Thailand Motorcycle Performance Jan - Sep 2024

Motorcycle Production Volume 1) Hamburger crisis (M Units)
2) COVID-19 pandemic
5 O o * Forecast 2024 Year
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decrease of 0.03% from the previous year.

There are 1.7 M units for domestic sales and
0.42 M units for export.
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Thailand Motorcycle Performance

-11%

Jan - Sep 2024

Production volume of January — September 2024 decreased by 12%
from the same period of the previous year, due to many negative
factors such as the economic slowdown, strictness of financial

0% institutions for an auto loan, and high household debt. These
factors cause customers to delay purchasing, resulting in decreased
market demand.

Production Domestic sales Export sales (CBU&CKD)
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Thailand Motorcycle Performance Jan - Sep 2024

Production by Brand Production by Category
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Thailand Auto-Parts Performance Jan - Aug 2024

Export Value
Export Value pe
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Part Manufactured in Thailand

Engines
- Diesels, Motorcycles
Engine Components
- Pumps, Filters, Hoses, Gears, Flywheel
Transmissions
- Gears, Rear Axles, Drive Shafts,
Propeller Shafts
Brake Systems
- Master Cylinders, Drums, Discs,
Pads, Linings
Steering Systems
- Steering Wheels, Gears, Columns,
Pumps, Linkages

Windows :
Roge Package ALS Pilars and Sunroced Headlmer e Doos
Paned
Windshield 4o ament

s lormp Assembly

Electrical/ Electronics
- Alternators, Starters, Speedometers,
Lamps, Motors, Flasher Relays
Suspensions
- Shock absorber, Coils, Ball joint
Body parts
- Chassis, Bumpers, Fenders, Hoods, Door
panels
Interiors/Exteriors
- Seats, Mats, Weather Strips, Console Boxes
Others
- Fuel System, Exhaust System,
Air Conditioning System

Main auto-part component of ICE

30,000 pcs/unit
Ref: http://www.nap.edu/read/21744/chapter/8#211
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Part 2:

* EV era vs. Auto-parts industry
* Supply chain impact






Legend: '

Global Zero-Emission Vehicle Mandates and 100% electrtied saes
Internal Combustion Engine Reduction or Bans s T

B e ban

100% zero-emission public bus sales
- 100% zero-emission public bus stock

Thailand Targeting on EV production or sale
Target produce Japan
30% EV in 2030
United States
m 1
United . Malaysia )
iceland Cabo Verde rget 389 Vietnam
Kingdom Ta getS :;?e/o ZEV
Ireland Singapore Canada Philippines
European
Norway Netherlands Ukraine United Mexico E

Denmark Ukraine Austria ClboVanh Chile Mexico H Dv
Ecuador Netherlands Chile Canada Costa Rica
S United Dominican
it Kingdom Republic
New Zealand Singapare Israel

Collected by Thailand Automotive Institute




30@30 Thailand EV Policy

30% of all vehicles made in Thailand will be electric by 2030,
according to a three-phase development plan for electric vehicle (EV) industry.

Phase I. 2021-2022 Phase II: 2023-2025 Phase IllI: 2026-2030
«  The government will * The EV industry will bfa :I"his/ phaselz_ 5 Sriven bg/ the.
promote electric developed to produce: 30/30 policy” to produce:
motorcycles and Support @) 225,000 cars and @) 725,000 EV cars and
infrastructure nationwide. pick-up trucks, pick-ups
o 360,000 motorcycles o 675,000 EV motorcycles.
o 18,000 buses/trucks This will account for 30% of
* By 2025, including the all auto production in 2030
production of batteries. and includes domestic

manufacture of batteries.

» This first milestone is designed
to deliver cost advantages via
economies of scale.
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y :
Status of xEV Accumulated Registration in Thailand. =

New Number of xEV Registration Between 2019-2023 New Number of xEV Registration in 2023
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BOI Investment Promotion for EV Key Parts

) EV Parts and components

« Air Conditioning System + BMS

« DCDC converter - DCU ’

» Front / Rear Axle for EVbus * Battery"

« Electrical Circuit Breaker * High Voltage A

« EV Charging Equipment Harness A
+ Smart Charging System * Reduction Gear

» On-board Charger » Battery Cooling

» Traction Motor System

 Portable EV Charger . Rege.nerative
* Inverter Braking System Pack Assemblv - CIT 5 vears

CIT exemption - 8 years Module Production - CIT 8 years
+ Incentive of 90% import duty reduction for raw and essential

Battery* CIT 5-8 years materials not available within the country for 2 years
+ Incentive of 90% import duty reduction for raws and essential =
materials not available within the country for 2 years Cell Production - CIT 8 years (No cap)

+ Incentive of 90% import duty reduction for raw and essential

: materials not available within the country for 2 years




ASEAN-China
FTA
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Export Zone

|
|
Imported Imported I
CKD CKD ¢ I
% Domestic Export to I
Market i r:;ift': . ASEAN/ |

+ .
Local made Excise parts (0%) / AUS I
tax 2% Local made By Zero |
Key Parts (ICE 15-30%) Key parts Customs :
=40% value :

Labor, Local facilities
Margin are included

Only few companies ASEAN countries

penetrate to supply chain - &

Mot = i AAP!CO SUMMIT A.Itl'.lll




ZEV Part

HEV/EV Passenger Car Powertrain Solution

= Core EV Parts

Electric Power Steering ECU Power Control Unit
- Battery Lithium Battery Pack with BMS : [ 'rsrgc?m ’:tn°t°" Inverter
; 1.5 kWh ~ 40 kWh /144 V ~ 380 VV : S nverter
- Traction Motor — Pt
- BMS (e { ii lf -{DC/DC Converter)
- DCU . _a

= Additional EV Parts
- Air Conditioning System/Part
- DC/DC Converter
- Front/Rear Axel for EV bus
- Electrical Circuit Breaker
- Portable EV Charger
- Smart Charging System
- On-Board Charger

DC/DC converter
1.5 kW ~ 3.0 kW

iy

Integrated Starter
Generator (ISG)

- Inverter

- EV Connector (Plug & Socket)
- HV Harness

- Reduction Gear

- Battery Cooling System

*AC/DC, AC/AC
Charging Station

5 kW ~ 30 kW

Hybrid Control Unit

Battery Charger
1.2 kW~ 3.3 kW

Traction Motor
5 kW ~ 100 kW

- Regenerative Braking System

Source: AiayaysenaunMsintEUagNIANZ11NTTU TALRTAIIULATHFAIAAAINTTY, WarA1AN 2021
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Jowauanisdulndou Part Transformation

70@30 FUTURE ICE

{ 1wu Competitive cost j
i WEnuRkaodudou

KiLuDMuaduayumsmidveua:
udanssutwalimswaasuddu
Udunungnao

lamuugnugudniso

T Supply chain Aesodu
Tier 1-2 wWwomsr Localization
""""""" 2. amaQainnssuY K1so

worh Matching
Aurkaadudousnusud

Uncompetitive cost

30@30

ZEV

WWaQBUdUING
supply chain Su

oNE FTTIN

P, AN G

TRANSFORMATION

OF AUTO PARTS SUPPLIERS

: )

Part Transformation
to other s-curve industries

2 I «andutAiiomssug OEM/
WP Tier 1/ Tier 2

‘ lasodwunasmsmuomy

insoBudbu (smes)  IWOTALQMS Localization

it

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

OEM

* Software in the Loop (SIL)
WudsmsnaaaulAauov
wUwatasutucusnuaud

1. 1A OEM gousSu Product
AuINAUlng

2 wauun Digital skill tAdiumamsAnu
¢ Hard Skill - Coding, Operating
System
¢ Soft Skill - Communication,
Problem-solving

wanduthsdudiugnuaudineusudd
daaawmnssualulnu
(Part Transformation)

Railroad

Auto parts car

Medical
device

@ Other
4 mg@
i business

" " TS G5 5 EE S5 G5 55 G5 S5 G5 55 G5 G5 G5 S5 65 65 G . . .

! Manufacturing (Product) i

e :
r—————————————————————-

. Non-Manufacturing (Perlod)l

L—----—-—------—------l

: * Raw Material
: * Labor
» Factory Overhead

]
P Marketnng expenses
: » Administrative expenses

LR R Y

miLuomolitnamsaadunu (15%)

’ o Wouumsdde Raw Material thuia

* 978 Technology mswaadugo
Waaadunumswaa

C

Cultural differences

* Language

* Product development
* Reliability

® Trust

, * WouuMmsusKIssaoMmsikaoandovnuadudovmsuavAmesneud wu Product Cycle
211 6 U Wu 6 1dau
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EV vs. Supply Chain

WInoows.
Faar Packge AL[S Fmars and Sun oot Hood Linor Itm:v Door
Sholt Struchual foam / Panel

O
rodover vaive
y Engiw Cow
Sh
Mokcdngs / Supporns
!‘:‘::n«:“n k: Cladangs Battery bos Acoustic abscrber
m o poned Fascin
-

Figure 2:

L]

Main auto-part component of BEV
3,000 pcs/unit (16 Module)

Ref: https://infograph.venngage.com/p/94610/technology-in-cars

Figure 1:
Main auto-part component of ICE
30,000 pcs/unit

Ref: http://www.nap.edu/read/21744/chapter/8#211
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EV vs. Supply Chain

» -ERgiles- "

- Diesels, Motorcycles
s Sngine Componanis

- Pumps, Filters, Hoses,

Gears, Flywheel =
. ..
- Gears, Rear Axles, Drive -

Shafts, Propeller Shafts
= Brake Systems

- Master Cylinders, Drums, =

Discs, Pads, Linings
= Steering Systems

- Steering Wheels, Gears, =

Columns, Pumps, Linkages

INVERTER

LITHIUM-ON
BATTERIES

Electrical/ Electronics
- Alormatore Ciartorc
Seeedemeters—
Lamps, Motors, Flasher Relays
Suspensions
- Shock absorber, Coils, Ball joint
Body parts
- Chassis, Bumpers, Fenders,
Hoods, Door panels
Interiors/Exteriors
- Seats, Mats, Weather Strips,
Console Boxes
Others
- Ruel-Systemr-Exdiatst-Systeri—
Air Conditioning System

nsoi wlauwmily BEV 100% )
v WNAadUFIUNIATUNANSTNLITAY
49 57un1s =816 usEn
w3991 326,400 au

AandIUNTSHAVUSUY
udnuw JIGS & FIXTURES
1asunanssnuanuIu 183 usdn

Service,

Lubricant & _ ""‘""“'{Nﬁﬂ"“ﬂ{u

Other Wansznu Full EV
122 ;
(15%)

TRANSMISSION [ T ENGINE &
136 ‘ . Related
(17%) > 418

> (51%)
BRAKE__
140

(17%)
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Part 3:
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Tier 2
and 3

Main goal:
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Which is possible next S-Curve for Auto-part maker ?
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Thai Auto-parts maker opportunity : REM

Accumulated car =2,000 Million units
Increasing Average Age of Vehicles Average age 9.5-11.5 yrs

The latest innovations have resulted in the increased average age of a vehicle and its
improved resilience. Over a couple of decades, the average age has gone up from 9.5
years to 11.5 years. Further increase in average age is inevitable in the coming years.

It is a boon for the aftermarket industry since older vehicles will need more auto parts to

be replaced and repaired. This demand will contribute to increased revenue of the
automotive aftermarket industry.
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ZEV Part

HEV/EV Passenger Car Powertrain Solution

= Core EV Parts

Electric Power Steering ECU Power Control Unit
- Battery Lithium Battery Pack with BMS : [ 'rsrgc?m ’:tn°t°" Inverter
; 1.5 kWh ~ 40 kWh /144 V ~ 380 VV : S nverter
- Traction Motor — Pt
- BMS (e { ii lf -{DC/DC Converter)
- DCU . _a

= Additional EV Parts
- Air Conditioning System/Part
- DC/DC Converter
- Front/Rear Axel for EV bus
- Electrical Circuit Breaker
- Portable EV Charger
- Smart Charging System
- On-Board Charger

DC/DC converter
1.5 kW ~ 3.0 kW

iy

Integrated Starter
Generator (ISG)

- Inverter

- EV Connector (Plug & Socket)
- HV Harness

- Reduction Gear

- Battery Cooling System

*AC/DC, AC/AC
Charging Station

5 kW ~ 30 kW

Hybrid Control Unit

Battery Charger
1.2 kW~ 3.3 kW

Traction Motor
5 kW ~ 100 kW

- Regenerative Braking System

Source: AiayaysenaunMsintEUagNIANZ11NTTU TALRTAIIULATHFAIAAAINTTY, WarA1AN 2021
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How does Thai Auto-part maker

penetrate into EV supply chain ?

Mechanic +Electronics Integration

®  Semiconductor technology

®  Start to supply CAV (Connected Autonomous Vehicle) first.

®  Enter to Supply chain of Battery, Motor, ECU

Past

CEMs compéte with one another JEMS compe ) complox market

Tier 1
Tier 1

Tier 1 OEM

OEM fr—

! . i
' ]

u \  Consumer !
\

, elecioncs

-------

SOURCE: Moirany

- —

BOI adds benefits for the
upstream manufacturing of

SEMICONDUGTOR

to cover the whole supply chain

Group 1
Manufacture of
Semiconductor

Fronf-end Semiconductor

Back-end Semiconductor

For exampie:
#* Watler SORT * Die Bank
* Assembly  # IC Testing

' " e with machinery
or example: tmw;z’\\g{* BN Invostment ?
* Eleclronics design Eaerpdca of at least
* Silicon Walers i
* Wafer FAB with machinery
investment
A 10-year of less than
Corporale Incorme Tax 1.5 billion baht

Exemption

recuting odwunced lechnology wnd inm uvaw

Group 2
Manufacture of Advanced
Printed Circuit Board (PCB),
including fiexible PCB or multi-layer PCB

For example:

with mochinery ¥ PCBFAB % FA Lab
> 8-year investment
e e of of leay

1.5 billion bail

with mochinery
investmen!

of lass thon

1.5 bitlion bah!

5 otsnens Footmews 60 ems

fer Movinasd
wwwbehgath o B Pesau | > Rl ORI

Group 3

Manufacture of Printed Circuif
Board Assembly (PCBA)

For example:
# Box build & Product Test

* Pack/Ship %

with machinery
investment ?
of atleast

500 million boht

with machinery
Investment ?
of less than

500 million boht

-y

< semiconducior projects
& with further investment
S inResearch & Development
(820)
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How does Thai Auto-part maker cop with this situation ?

Main process in Automotive and Auto-parts manufacturing

Car manufacturing process > Press > Welding > Paint > Assembly >

Auto-parts

( )

Metal forming

Machining

Surface
finishing

Assembly

J

Automation
& IoT

(supporting)

(
\

a . )
Automation

Basic

e Casting , Rolling
e Stamping
e Hot Forging , Cold forging

e Milling , Turning
elathe , Facing , CNC

e Heat Treatment  , Plating
e Surface Treatment , Paint

e Design , Welding
¢ Soldering , Tighten
e Rivet , Fitting
eBrazing , Adhesive

¢ Advanced PLC / SCADA
e Embedded command

e PLC , Sequence control
e Sensor / Relay / Timer
e Pneumatic , n1saanuuuiinu

N

Powertrain

Suspension

Interior

Hybrid Engine, Motor

Light weight, Motor brake

BMS, Invertor, DCU, LIDAR,
RADAR, ADS, Camera, Laser
Scanner, GNSS, , IMU, Actuator

Light weight vehicle

Electrical Air Conditioner
35



O Lastman Standing

. anudINIsalun1sudvusIusunuLiualsssasg 1Ay
— luguunisanssaumnuausalunisuasdiu Productivity, Efficiency, Automation
— AaIlATAUURIUUINNTFLIRNIUNIATAITII TAMIIANEHURZLIUAA I U

. gasnmsnsAiuguuuiaunaanssuranudeunsedu

— ulaunanliwduawiludadandidey dasfinsauulaunassasanniuagiiailnilassndalullssinea

c  AMUMINILAIUANAVUAUALAINUADIAISAUDIO RO

— Aadvdaluldsaindanay Alvitrudsanuiniulunisassaraanuidasuasnssadusguunisgvaan

— wdnsumsRvaanenuaus uaydusiu REM ldeilszinaisinislasa ICE / HEV
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's Transformation

i

AN pagrs ||

rYF

waTuladuazaliug : fudeamatuladdugonazanusluananningsy
uadassasamnunwenarnlunisiainganainnssuln

ANSAINURALAUNUNGY: a9 lddunuirvuannlunsidlauuiday Taadiaildanasu R&D
uaznsdfiiciaungseidauilualsassasdey

ANSL2NAYAANALRAZANN THLUUAUADIAINNGAIATT . LIEFNAI 9 LK
ngaaralnutazn1svinautdnlaauaadInN s Tuaa&11NITUNA LUAULAL

uAuANuvItalunisg
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® REM (After Market) /
Taiwan model

*  AUAAIALATANTAIILUSUA: NNTFHIINNTIUTLUNRUTUG LLagnT5Lndna1a after market
Tuszauian JanusAuatafy

. guanusINIsalunIsuuaIUaUNBULazA1THEAn: NsUTuaasunulunaia REM 1ilu
1929811 LUAINNIANNHLAITUIRITEUNY LREAITUAITUNTULLTY

. AsaiuguuaInsguIa narnstdulauanuinican: msafuauuindounseanniguia
uagnstvAulaulaualvivungau innuddasannudiisazasiuiaa REM
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Part 4:

 BEV trend Iin Thailand,
Opportunity vs. Challenges

» Auto-parts industry in next 5-10 years



BEV and HEV Sales Trend

BEV and HEV % change from previous year

World
150%
100%
50%
0%
2022 2023 DEC
U.S. — —Europe*—
%U.K, France, Germany
150% 150%
100% 100%
50% ‘ > e N~ 50%
0% —_— 0% — i -
-50% -50%
2022 2023 DEC 2022 2023 DEC

(Source) Marklines



Possible Future Scenarios of Powertrain by Region

_____________ China North America Million Units
Europe .~ ~ T -
:' 3117 3172 /
! 17.19 16.82 | | 26.74 ; ! 20.30 19.08 !
12.84 i | 5.35 14.03 16.49 i 16.41 ey i
i 1.54 10.66 i i i : 10.99
: 2.70 : ! ! : 3.65 :
! 15.98 4 1 1 : :
| i : 18.18 ! ' 13.78 3.00 :
. 77 3.95 i | > . 8.32 529 |
! 1.72 ! | / : :
\ ; 22 30 35 22 30 35 /
' 22 30 335 B gty ¢ g S A A -
-, ~ ASEAN
India Japan
-------------------------------- 3.10

. ‘. ( ‘:
l l i 4.76 !
i 782 2.09 / L 417 423
: 6.16 1.87 ! 0.75 1.05 ! 1.05 |
i 1.05 i — i 1.00 2.22 !
! 4.39 1.17 ! ! 1.71 ;
! : ! 1.88 1.75 1.73 i 1.80 !
i i ! 0.77 !
) 22 30 s . 22 30 35
22 30 35

ICE HEV | PHEV BEV]

Source: Global Data(LMC Automotive), Marklines



Basic strategy to earn Global Automotive Market

« EV share in the global market has expanded to 12%.

« It is expected to expand continuously. Of course, gaining this market is critical.
1) ICE, in particular HEV market is still huge globally
2) There are uncertainties such as the recent slowdown of EV sales in some regions.
3) Increasing competitiveness is key regardless of kinds of powertrain, in particular
decarbonization of production process.

Global Vehicle Sales & EV penetration

-Establishing EV eco system

eV EV such as stable supply chain
1.7% EV

11.5%

EV
Approx.
30%?

Non-EV

(ICE) \ -Earning ICE market as global
export hub

-Increasing competitiveness

2019 2023 2030



Thai Automotive Industry Vision 2030

Strong global production hub
with industry transformation

TRANSFORMATION OF

AUTO PARTS SUPPLIERS

ViSion Product Champion
‘ a'éa IOD! Railroad car
BEY : Batt _Uocu’( ‘;oﬂccln ‘ g
.l Medical devi
| | 1, 750 000 cars 750,000 cars Auto parts Q] evice
Total: 2,500,000-car production volume in 2030 u

m Other business
@

. . Aviation parts
situation <
; GLOBAL ASEAN EXPORTING SUPPLIER LABORS INDUSTRIAL
PRODUCTION  PRODUCTION COUNTRIES GDP share

Baspe OICA

©
Support ICE auto parts

Expand export market to GExpand export & domestic

: : markets to serve production
serve production capacity capacity

Currentg 10th 1st 170 1400 750,000 11% ;

- Issues o Py makers’ transition to
Increase international Create fundamentals t9 be new businesses
competitiveness ready for next-gen vehicle
Enabli : - Ease of doing business - Development of ecosystem for next-gen vehicles I
nabuns Py (i.e. regulations, processes) (Autonomous Vehicle, Digitalization) E
Factors | ' - Management of waste after a car’s lifetime - R&D to create readiness for next-gen vehicles !
b to minimize environmental impact - Labor skill : Mechanical + Electronics :
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Thai GDP seems to be slower growth !!

15.0
148
146 +----
14.4
142
140

13.8

) o ’ v
i s B B B B B

Ve NESDC

Thailand’s GDP Trends

THB bn
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1,800
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1Q14
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1Q17

I .
o v
/’a__ __________

- \

|

\/

/
w N (= -l ~ m m
~— — ~ ~ ~ ~N o~
g O o O g oo
- - -t -t - -t ™

Thai industry situation
« Slower GDP growth
« Aging society - Labor cost up
« Low Productivity / Efficiency
» Less competitive advantage
« China EV makers request

30% lower price part

Efficiency up only !!
Good quality
Compliance

Competitive
Advantage




Source : https://mackaycartoons.net/tag/climate-change/
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Low Carbon Society : EU (European Union)

Carbon Border
Adjustment Mechanism

ETS costs: €75 77";'7" cty Next
| S Fertilizer Automotive ?

Auto-parts ?

US CBAM
Will be
applied
soon

*ETS =EU’s Emissions Trading System

. CBAM
aunudvoonlnenoss
o gewceaw

+ CBAM (Carbon Border Adjustment Mechanism)
Ao asnsUSUSIMASUDUNDUTILWSUIIAUVDY

IWoanwans:nuUN:INAvU
luounAnrowduoonine

Thrt: SET Nose 00U /7505 Trrow4in CIAM Carton Border Adusiment Mactarism® ‘sosnwathadumems
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Thailand’s Long-term GHG Emission Development Strategy

NDC
Target 20-25% Q
by 2030

o@

Aims to reduce GHG
by 40% with
international support _ﬁ_

@©2030 d o

r 1ol
@® 2021 ; <

. %
.m Achievement of CO; @
g

Nationally Detormined Contribution
B removals of 120 m

@ Submission of
Long-term Low Greenhouse Gas 2037
Emission Development Stratogy

)

Thailand’s LS ]

Natlonal Improve Energy Efficlency and |‘\: \ : ,‘./ x--

Adaptation Promoto Enorgy Systom y ‘J 5
& \ e

0
Thailand is resient with adaptive WS aksal 69 /A

i "% o/
Plan (NAP) ""f‘“f‘"”‘"“f” i o 2035 M 25
5 share of slectric Acl o' .

capatity 1o chmate change impacts vehucles of new vehicles | \ - u/“ 3 .
o Dt S o) i a
nd 1 s towards sustainable 1 Y !
and moves towards sustainabl : ' while looking forward 1o enhanced
BVOIC 19
developmen International cooperation and

support on finance, technology,
and capacity-building to achieve
this ambition




TGO - #i89IUNITIUTBIazaYYIN [ lUAT MUY

ASUBUYAWI LYV IHANT T
CARBON FOOTPRINT OF PRODUCT (CFP)

Ralnanlansau
CARBON FOOTPRINT REDUCTION (CFR)

ﬂ'r%"uauw‘mu"%uﬁ*uadm?mffm-?ﬁLﬂwgﬁwxguﬁuu
CARBON FOOTPRINT OF CIRCULAR ECONOMY PRODUCT (CE-CFP)

ANSUBUWANTUNYDIBIANT

CARBON FOOTPRINT OF ORGANIZATION (CFO)

ANSUDUNANSUNYDINITAAITIUDLIUY

CARBON FOOTPRINT OF EVENT

Aalvun
CoolMode

U
mmEVENTSEm

S

/

-
[

NNS2AAL2AE

AsUAY

.Ca[l]ﬂﬂ\

ofiset /
-
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Greenhouse Gas Emission and Reduction Estimation

Emission Source

Scope I Standard

Direct Emission

(Stationary Combustion, Mobile
Combustion (On-road), Fugitive,
Waste Water and Fertilizer)

Scope II: S

Energy Indirect Emission

(Import Electricity from PEA) @) &
. Scope III:

M Other Indirect Emission

Emission Reduction Offsetting

*IPCC: Intergovernmental Panel

) ) on Climate Change
Basic Equation

UTinumsvdesuazganau e - T S ot 9 a T ¥
RreiSaunsan (tCO,eq) — YaUaNINIA ” ﬂ'lﬂ'ﬁ'Uﬂﬂﬂ 1YL UNTTAN ATANSANTNNN LNALANIDU |

. | X
s Activity Data (AD) Emission Factors (EF) Global Warming Potential
GHG Emissions and Removals
(GWP;00) —AR S5
EX. GHG Emission Electricity consumption 0.4999 kgCO,eq/unit 1
from EIectricity (kwh) Ref. Emission Factors, Ref. The IPCC 5t Assessment Report.
Thailand Greenhouse Gas Table 8.A.1 (2014) 50
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‘ Carbon Footprint Assessment ®

1 2 3
- purchased goods, services it
company facilities @ purchased electricity, and capital goods ﬁ
stealm hfeatmg & TR e processing of sold
cooling for own use 7
rolated activities \acser aesats products and use of
2 sold products
company vehicles
business travel and end-of-life treatment
employee commuting of sold products
: transportation,
e generated U distribution @ franchises
operations
: — P Upstream &
Reporting Company Upstream Activities Upstream Activities  pownstream
Scope 1: Direct Scope 2: Indirect Scope 3: Indirect
Greenhouse gas emissions Greenhouse gas emissions Greenhouse gas emissions from sources not owned or directly controlled by a company
from sources that are owned or resulting from the generation but related to the company’s activities.
controlled by a company. of electricity, heat or steam

purchased by a company.




j Carbon Footprint Assessment

Organization
Direct Emission
® Fuel Combustion
® Chemical Reaction
® Product Use/ Leakage
®* Waste Treatment
* Ete.

Raw Material Material Design & Product Installation &
End-of-Life
Extraction Manufacturing Manufacturing Use Stage
y




JUn

TGO 4.0 729814 - Climate Ambition of Japanese Automotive Manufacturers

Quansnsuddayndajduivitinuie
nmsluldos CO, naoar2ildquniu

duwaosnsuddanifcjuas:uindinisvdosiiviZouns:an
naoadaifdouniuBidnlinisaanisudoenisuoulaosonlad
MANEanAuNIa:3INNsS:ulauUNIsSWan

(Carbon Neutrality )

Factory Electric Vehicle & E a Factory Electric Vehicle a { i
Target Target H Target Target

e D B T s iy
by 2035 el Y459 by 2050 ] by 2025

SUZUKi
Carbon Neutrality W] 100% xEV sale ~ 70% xEV
oo SENEE U BN o suzu QI eororss
HONDA by 2040

_ /‘\ All models

oo N cssa~ B e co-aotwa W A = BO% ¥ sle
by N by 2030 by 2040 & by 2040

MITSUBISHI

MOTORS

. v - 100% xEV sale
EortzagnmNeuthy - ' - With 5% BEV CO, -40% vs 200 - ((Qj) . CO,-25% vs 2013
y s by2030 by 2030 by 2030

HINDO
I Neu?rolity ° 407% xEV sale *CV = Internal Combustion Engine with Corbon Neutral Fuel

by 2051 _ - by 2040 AUGYisgoaHnssuEnueudaleiny amUugnueud ~ & m'.;m":’
SUBARU st Pl g (&
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How to cope with Disruptive ?

GX

(Green Transformation)

Green
Climate Change

Impact to Product Impact to Process

Carbon Neutral
FCEV CFO, CFP

Hydrogen Drive Renewable energy
Carbon Capture

Transformation

Business
Transformation
v

REM
Rail Transport
Medical device
Aviation part
Added-on Automation
Reskill / Upskill

f

|
DX
(Digital Transformation)
v

Smart Factory
Operation Efficiency (cost down)
Business Process Transformation
Business model Transformation
Customer Value improvement (profit up)
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Thank You for Your Kind Attention

Auto Parts
Industry Club
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