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O Global Automotive Industry Situation A0UEUBUS
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- RECAP -
* The global automobile production trend remains stable, averaging 92 4 5
around ~ 90 million units per yeatr. Others,

Million Units

* Meanwhile, a major player like China, currently the world's largest
car manufacturer, continues to increase its production share,

resulting in a decreased share for other players in the industry. Mexico, 5%

India, 6% tSAITS

Japan, 9%

Data source: The International Organization of Motor Vehicle Manufacturers: OICA 4
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Raising Industry Competition

The rapid growth of China has reduced other industry players’ share

of production, intensifying competition within the sector

Figure: Global Motor Vehicle Production and Top-15 Key- Manufacturers
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Data source: The Intemational Organization of Motor Vehicle Manufacturers: OICA




s INSTITUTE
dniuugnusun

Global-Thailand Automotive Industry.ReCap and Future Directio.n 6//;// Hpleb el
Development of Thailand Automotive Industry
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Local Industry Disruption Goal
Motor Vehicle Production ad GDP:
g 3,000 o zEV production 3,500,000
o ICE production P
5 m
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'§ ...... GDP: Sale and repair of motor vehicles and motorcycles ..f'. """ 2.500.000 'E
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Thai Gov. promoted Product champion: 1 Ton Pick up Truck m XEV, CAV, Clean ICE

Value of Vehicle Manufacturing Industry is almost 350 5 000 MTHB (2023)

Data source: Source: Automotive Industry Club, The Federation Of Thai Industry and Office of the National Economic and Social Development Council
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Thailand's Automotive Industry Supply Chain
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Pars & Vehicle Marketin After Sale End-of-
R&D Component A 5 “ i g, fior : Life
MFG. ssemble | ale ervice e

Head 27 Motor vehicle 2 5 Motorcycle
Quarter Assembler Assembler

OEMs . i
PROTOTYPE/ Vehicle
PILOT Assemble :
PRODUCTION
5 3 9 1°! Tier Supplier

REGIONAL

DEVLOPMENT = Tiar 9.3 Parts & 1, 8 7 6 2" & Lower Tier Supplier

Component
4 Carmaker Manufacturing
Regional R&D —waeren
= Pure Foreign oint Thai Pure
Manufacturing

R&D Owner nationality ratio
Thailand has a strong automotive supply chain with key-players >2,300 companies

Thailand

Data source: Thailand Automotive Institute (2024)
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Global Motor Vehicle Production & Thailand’s Ranking
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Motor Vehicle Production (Units)

ekt

1 CHINA

2 USA

3 JAPAN

4 INDIA

5 MEXICO

6 SOUTH KOREA
7 GERMANY

8 BRAZIL

9 SPAIN 10%
10 THAILAND
11 CZECH REP.
12 TURKEY

13 FRANCE
14 CANADA

15 INDONESIA

Data source: OICA (2024), Global Production Statistics

Ranking of Thailand 2024:

10" of the World 5t of ASIA

Ranking
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Countries 2024
World 92,504,338
China 31,281,592
USA 10,562,188
Japan 8,234 681
India 6,014,691
Mexico 4,202,642
South Korea 4,127,252
Germany 4,069,222
Brazil 2,549,595
Spain 2,376,504

Thailand 1,468,997
Czech Republic 1,458,892
Turkey 1,365,296
France 1,357,701
Canada 1,342 647
Indonesia 1,196,664
Rest of World 10,895,774

2023 %YoY Growth
93,452,506 -1.0%
30,160,966 3.7%
10,639,140 -0.7%

8,998,538 -8.5%
5,852,143 2.8%
4,001,964 5.0%
4,243,597 -2.7%
4,109,371 -1.0%
2,324,838 9.7%
2,451,243 -3.0%
1,834,986 A99%
1,404,501 3.9%
1,468,393 -7.0%
1,505,079 -9.8%
1,553,758 -13.6%
1,395,717 -14.3%
11,508,272 -5.3%
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Thailand’s Automotive Industry Situation
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Thailand’ motor vehicle manufacturing remains in a slowdown, a9

€6 with this year’s key challenge being the declining trend in export

Thailand's Motor Vehicle Production - Sale and Export
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1,884
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Production

Production
2025 (Jan-Sep):

1,075,801

Domestics Sale
2025 (Jan-Sep):
447,969

(+2% YoY)

Domestic Sale

H 2022 2023 2024

Data source: Automotive Industry Club, The Federation of Thai Industries

Export
2025 (Jan-Sep):
689,031
+12% _ .
=| 2|l
=l © | 5
— ‘_" (@)
Export
2025¢

- RECAP -

The automotive industry
continues to face challenges,
particularly the slowdown in the
domestic car market, which led
to a decline in vehicle
production last year.

However, for this year,
production is expected to remain
at a similar level, supported by
the relaxation of conditions in
the domestic market, in coupled
with the offset production of BEV
according to EV3 measure scheme.
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Global-Thailand Automotive Industry Recap and Future Direction 6 PRpletliaiag
Policy Update & Balancing the Support Towards BEV & other xEVs

- [Jan 2024] Cabinet EV3.5 ’
=== [April 2015] To reduce energy --- [Feb 2020] The National Electric Vehicle \  approval of EV3.5 incentive
consumption in transportation sector, Policy Committee [EV Board], was set 1 package for BEV.
the Cabinet has made a resolution up by the Thai government on February 7~ [Feb 2025]:

for the Ministry of Industry, the
Ministry of Energy, and the Ministry
of Science and Technology to
collaboratively explore strategies to
target Thailand as a EVs

Ministry of Finance reviews
measure to Support production
and using “PHEV" in Thailand
by considering Excise Tax Rate

== [Jul 2024] EV Board”
launched the promotion
measure to support the
Transition to Electric Vehicle

7, 2020, has launched a masterplan that
by 2030, 30% of local production will be
ZEVs. (Thailand Future Mobility 30@30).

i o

: : Industry, focusing on the Based on its Electric Range
production hub of ASEAN region. -,_30,@30 /50@30 \ Drodisciion:of BN by e ative Jan 500> g
providing tax incentive based
2017 2021 2022 on the CO, emission level. 2025
® ® 8 ® @ >
2015 2020 i 2024 -~ [Apr 2025]:
! ! | | | Ministry of Finance launches
i i ! ' the 'Pickup’ with Government
~-- [Mar 2017] i : i Guarantee’ Measure Unlocking
|+ Cabinet approved the --- [Mar2021]  *-- [Feb 2022] -- [Dec 2024] | Access for SMEs to Obtain
| promotion schemes to produce Thailand BOI  Thailand’s EV “EV Board” has revised the | Hire-Purchase Loans for New
motor driven vehicles (xEV) launched Board launched promotion measure to ' Pickup Trucks
!« Target xEV production at 25% promotion the incentive support the Transition to !
! of total motor vehicle privilege for package to Electric Vehicle Industry by ;
| production within 2036. xEV package ~ encourage including MHEV. The -- [Jun 2025] . ,
: [EV2]. domestic market: e L Promotion measures increasing of
:;.--.[May 2017] Thailand BOI [EV3] b "Local Content” using in
. oth HEV & MHEV.

launched promotion Thailand: launched by BOI in

EV1 « privilege for xEV [EV1]. EV2 ' EV3 BEV, PHEV, EV parts and electric
—_— - / equipment industry sectors.

}
"

Data source: Collected and Summarized by Automotive Intelligence Department, Thailand Automotives Institute “




30@30 Policy : Target on ZEV Utilization/Production in 2030

30@30

Thai Government will keep on the policy to
achieve Carbon Neutrality to make
Thailand become the leadership of carbon
reduction in ASEAN. Government will

promote the manufacturing of ‘Zero
Emission Vehicles: ZEVs’ and
targeting to produce EV at 30% of total
within 2030

Data source: Electric Vehicle Association of Thailand (EVAT)
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Target

Classification

Volume of
ZEV (2025)

Volume of
ZEV (2030)

Utilization

Passenger
Car / Pickup

225,000 (30%)

440,000 (50%)

Motorcycles

340,000 (20%)

650,000 (40%)

Production

Bus / Truck |18,000 (20%) |33.000 (35%)
Passenger
Car / Pickup 225,000 (10%) |725,000 (30%)

Motorcycles

340,000 (20%)

675,000 (30%)

Bus / Truck

18,000 (35%)

34,000 (50%)




PP SUPPLY SIDE:

* |nvestment promotion of ZEV Platforms,
including BEV / FCEV

* Production of Important Parts for BEV Assembly

Government Measures to

Promote ZEVs According V
to 30@30 Policy DEMAND SIDE:

Measures (EV 3/3.5) to provide an
incentive for BEV purchase includes Cash
Subsidy, Reduction/Exemption of
Customs duty and Excise Tax etc.

INFRASTRUCTURE:

* Promote EV Charging Station Investment

* Promote EV Battery Swapping Station Investment
* Promote EV Charger Standard Development

* Automotive Parts/Battery Testing Facility: ATTRIC

Data source: Deloitte {2020}, Impact to Automotive Supply Chains in Thailand
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New Entry o

fBEVM

Investment Started or Expected Location Capacity
(Million Baht) Production Line (Unit/Year)
MG 50,000 Nov 2023 Chonburi 100,000
GWM 22,000 Jan 2024 Rayong 100,000
NETA 3,500 Mar 2024 Bangkok 20,000
BYD 20,000 Jul 2024 Rayong 150,000
GAC 6,000 Jul 2024 Rayong 20,000
Wauling 200 Aug 2024 Chonburi 6,000
Foton CP 1,000 ‘$ ?ﬁm Nov 2024 Chachoengsao 3,000
CHANGAN 8,800 May 2025 Rayong 100,000
CZEZY’Eggg*DA 5,000 Tentative Q3/2025 Rayong (w:fl?i’n 020 0028)
Total 116,500 579,000

Data source: Electric Vehicle Association of Thailand: EVAT and * from https://autolifethailand.tv/chery-omoda-jaecoo-factory-investment/
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44

BEV Manufacturing

Investment Value up to
116,500 Million Baht

With the Production
Capacity almost

580,000 Units/Yr.

Reported by EVAT
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Thailand’s XxEV Registration & Share of ZEVs
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PC & Pick-Up Production Proportion
By Fuel Types in 2022-2025 (Jan-Jul)

2,000,000 5%
o — T 3.8% 4%
£ 1,600,000 AE—) — 4%
° 3% 4
> 1,200,000 | o B
5 | | Bl o
Z 800,000 e B 2% 2
| 2% &
3 0.7% I o O
© 400,000 T ol I 1%
) _ ) 2025 0%
2022 2023 2024
(Jan-Sep)
A Volume of Volume of
BEV - 164 9,688 41,408 Target Classification ZEV (2025) ZEV (2030)
e PHEV 8,081 8,990 7,981 15,802
HEV 84,665 146,150 190,837 154,408 C';?;?,?g(i’p 225,000 (10%) |725,000 (30%)
wm |CE Pure 1,699,270 1,679,682 1,260,491 864,183 - /
Production
% of BEV Motorcycles (360,000 (20%) (675,000 (30%)
0.00% 0.01% 0.66% 3.85%
to total prod.
Bus / Truck |18,000 (35%) |34,000 (50%)

Data source: Automotive Industry Club, FTI
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Thailand’s Motor Vehicle Registration with xEV Proportion
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The proportion of BEV registrations to overall registrations grew up dramatically from only 0.14% in 2020 to 10%

in 2024, that it still be the challenge for Thailand to meet the target of 50% domestic sales of ZEV by 2030.

PC & Pick-Up Registration Proportion
By Fuel Types in 2018-2024

xEV Portion: 27% 38% 55% 95% 204% 29.2%
5 100%
=
o~
2% eou
&ﬁ—-\
c©  60%
s
T — 0
Z o 40%
oy L
gz 20%
S 0%
2019 2020 2021 2022 2023 2024
BEV 0.1% 0.2% 0.3% 1.1% 9.0% 10.1%
mPHEV 0.0% 0.1% 0.9% 1.3% 1.4% 1.3%
HEV 2.6% 3.5% 4 4% 7.1% 10.0% 17.8%
ICE 97 3% 962% 94.5% 90.5% 796% 708%

Remark: BEV Motor vehicle including Passenger Car and Pick-up
Source: Department of land transport: DLT

Data source: Department of land transport: DLT

——————

2025
(Jan-Sep)
16.3%
2.8%
19.6%
61.2%

Registration Volume {Units)

PC & Pick-Up BEV Registration Number

in 2019-2025 (Jan-Sep) +58.2%

YTD

- T
o

100,000
90,000
80,000
70,000
60,000
50,000
40,000
30,000
20,000
10,000

0

87,716

+689%

9.674

691 1,958

1,288

2020 2021 2022 2023 2025

(Jan-Sep)
EV3.5

2019 2024

EV3

Cumulative Registration (As of July 2025): 229,562 units*
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Thaiand’s xEV Market with Key Market Players - amuueueuR

Thailand's xEV automotive market features a relatively diverse set of players,

with Chinese car brands currently leading especially the BEV segment.

HEV Brands . ’ .
Thailand’s xEV Domestics Market BEV & REEV Brands

w suzuxu@ HYiNm e
@ ’ U . HEV 2023 53 @ u?ﬁ%; O

TOYOTA Mnsuwsm S ‘s— 2022 27 HONDA ; CHERY
s LA KU @ () KESE
A ” | GWM
BEV 2024 67 f—\
& 2023 74 NUI..ING. @
PHEV Brands 2022 9 LEAPMOTOR
. RE EV { NS T/:lmm ' :“//“‘
3 oLT XP:NG GEELY
TOYOTA @ @ 2024 [2 o
0.6 @ a éb
\J TOYOTA W
2 Mercedes-Benz

. PHEV 2023
@ @ ® @ 2022

Mercedes-Benz GWM e 4 e \ ZEEKR . x@:
0 25 50 75 100

Sale Volume (in Thousands units)

Data source: Automotive Industry Club - The Federation of Thai Industries “
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Consumer Preference on The Next Gen. Automotive

In 2025, ICE dominates SEA market with nearly 70% share in the Philippines, growing exceptin

Malaysia; Thailand exhibits the most balanced drivetrain preference in the region.

Consumer Preference for Type of Engine in Next Vehicle in
ASEAN Countries (2024) ICE 2023

eritpines | % ol 72
Mateysio [ 6% 9% o Bl se
indonesia | % e 7@ sow
viewnar O % % e B eo
Singapore | 31% o% 12 [ 34%
P
Thailand [ 17% 21% 20% | 36%5

0% 20% 40% 60% 80% 100%
m Gasiline/diesel (ICE) Hybrid Electric (HEV)
Plug-in Hybrid Electric (PHEV) Battery Electric (BEV)
m Others

o natural xak: athanct and hydrozmn Surveyed by

Note: Other includ eNicies with Engine types sudth as compre al £a85, etnNanol, ano yOroge uef celis
. o
pPercentages may not 300 up to 100 gue to rmunding
221 What type of engine would you prefer in your naxtvehicle? e OI eo

plesize: n= /63| Indonesia); 856 [Philippines od [SINgapore); o7 viaiaysia, Ut | Ihallang;, ass [Vietn

Data source: 2025 Global Automotive Consumer Study - Key Findings: Southeast Asia / Picture from Freepik
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NEVs Sale in Potential 5-ASEAN Countries
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EV market continues to grow strongly in the ASEAN region. Currently, Thailand becomes potential EV market,

driven by government measures to stimulate the market and strong domestic consumer acceptance

. . : Philippines (2%
EV Sale in 5 ASEAN Countries (by Volume) Singapore (2%) PRINGS (%)
140 130 v i
B 126 Malaysia ‘*
c 120 The EV marketin
8 ASEAN countries has = 100 - +78% /- (12%)
o 100 been growing rapidly | == -
= over the past five years. +215%
80 -~ CAGR 7
60 - = Share of EV sale PN
40 among 6-ASEAN -
22 , N
20 — +53% Countries in -
- 0.42 1.10 2.29 jo— Indoreain 2024 Thailand
0,
2019 2020 2021 2022 2023 2024 2024 2025 (33%) (52%)

(Jan-Jul) (Jan-Jul)

Thailand Indonesia M Malaysia M Singapore Philippines Total

Data source: MarkLine
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Thailand’s Opportunity to be BEVs Regionall Export Hub
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Chinese Carmakers set up NEVs Production Bases in Thailand,
aiming to establish Thailand as “Hub for EV exports” to Global Market

In April 2025: GWM (Thailand) has
begun exporting the NEW ORA

Good Cat (BEV), Thailand'’s first @

locally produced EV to Brazil,

Oceania. Earlier, SUV and HEV GWM
models were shipped to ASEAN

countries. J

In August 2025: Chinese auto
brand BYD has exported its first

batch of Electric Vehicles from
its Thailand factory , boosting the
kingdom's strategy of buildingan

EV production hub for the left-
hand drive mode.

Data source: ev.iphonemod.net/byd-shenzhen-undocked-in-china/ and www.autospinn.com/2025/04/gwm-gwm-export-car-142596

EV Board approves
revision of BEV production
criteria to support

compensation

1:1.5

EV Board has approved a revision of the EV
production criteria under EV3/EV3.5 schemes,
allowing export-oriented production to be
counted as 1.5 times for subsidy calculation,
in order to incentivize the private sector to use

Thailand as an export base. /'
o

-
—

— : " THAILAND

Source:
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Thailand’s Motor Vehicle Registration with xEV Proportion
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SAVE EARTH

70@30

The government has maintained to
promote Traditional Automotive
Technologies, that Thailand has a
strong supply chain and technical
experience. However, it has become
necessary to Improve Technological
Efficient, by reducing GHGs and
pollution emissions to environment.

PARTS
LOCALIZATION

SAFTY SYSTEM

Data source: Deloitte (2020), Impact to Automotive Supply Chains in Thailand
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Supporting Towards The Clean Energy Technology Transition by Reducing the Excise Tax Rate for Hybrid Vehicles

Excise Tax Rate
(1 Jan 2026 — 31 Dec 2032)

H EV CO, E;‘r;i/is[:]o)n Rate

Not Exceeding 100 g/km 6%
101-120 g/km 9%

| The new manufacturers are required to make the actual
N investment: From 2024-2027 at least 3,000 million baht.

From 1 Jan 2026 onward:
: \9 Must use battery packs produced in Thailand.

From1 Jan 2028 onward:

Must use key parts produced in Thailand align with investment proportion.

Investment Budget
at least 5,000 MB.

Investment Budget

Localization Parts Using 3,000-5,000MB.

Select 3 pieces of high value key-parts. v v

(OR) Select2 from 3 pieces of high value key-parts

and 2 from 8 piecesin medium value key-parts. ! X
(OR) Select 1 from 3 pieces of high value key-parts J X

and 4 from 8 pieces in medium value key-parts.

s*Remark * High value key parts: Integrated Inverter, Traction Molor and Reduction Gear
= * Medium value key parts: BMS, DCU, Elecirical Circurt Breaker, Compressor for Aw condion m EV, DC/DC Convertor
High Voltage Hamess, Battery Colling System and Regeneration Braking System

Advanced Driver Assistance
40 Systems“ADAS”

S (Must installed at least 4 systems)

+ Forward Collision Warning (FCW)
« Autonomous Emergency Braking (AEB) ¢+ Lane Centering Control (LCC)
» Lane Departure Warning (LDW)

CO, Emission Rate Excise Tax Rate

MHEV

(g/Km) (1 Jan 2026 - 31 Dec 2032)
Not Exceeding 100 g/km 10%
101-120 g/km 12%

The new manufacturers are required to make the actual
investment. From 2024-2027 at least 5,000 million baht.

From 1 Jan 2026 onward:
> Must use battery packs produced in Thailand.

> Must have 4 from 5 pieces in producing process of key-parts:

+ Cylinder Head * Cylinder Block + Crankshaft

+ Camshaft » Connecting Rod

And must have at least of the processing about Machining Celender Head,
Cylinder Block and Crankshaft in Thailand.

From 1 Jan 2028 onward:
Must use key parts such Traction Motor or any equipment
enhancing propulsion, produced in Thailand.

» Lane Keeping Assist (LKA)

» Blind Spot Detection (BSD) AL: BOI
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Promotion Measures of “Local Content” using in Thailand
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“Promotion measures increasing of “Local Content” using in Thailand”:
Aproved by BOI in the industry sectors of BEV, PHEV, EV parts and electric equipment as following details:

v

Project or Local content using proportion. Corporate Income Tax (CIT) Additional
Product Type (all of material value) Exemption Condition
BEV More than 40% //
50% Reduction for MiT Certified / &
M than 45%
sl ore fhan 457 2 more years. by FT.I.
EV Parts More than 15% HIES 55 Tatend

Data source: www.thaigov.go.th/news/contents/details/97946
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Consumer Preference on The Next Gen. Automotive
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Over half of ASEAN consumers are open to switching vehicle brands when purchasing a new car. However,

having a manufacturing facility in the country remains a key factor influencing their brand choice.

Importance of next vehicle to be manufactured locally

Singapore 22% 7 25% 43%
Malaysia 14% 7728% 34% 25%

phitipines [N 30% 31% 16%
Indonesia 35% 4 31% 11%
Vietnam ' 36% . 20% 17%
Thailand 3% | 23% 6%

0% 20% 40% 60% 80% 100%

mVery Important mImportant Somewhat Important Not Important e

ourve ve d D‘,'
Note: Percentages may not add up to 100dueto rounding

- ~
- b
Q5S3: How far would a fully charged all-battery EV need to go in order for you to consider acquiring one? e o‘tte - =
Samplesize: n= 714 [Indonesial; 828 [Malaysial; 837 [Philippines]; 678 [Singapore]; 728 [Thailand]; 679 [Vietnam) ol ‘ / ‘ ’

Data source: 2025 Global Automotive Consumer Study - Key Findings: Southeast Asia / Picture from www.channelnewsasia.com
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SDVs Ecosystem & Market Challenges _— amiuonueus
SDV IS DISRUPTING THE SUPPLY CHAIN

TODAY FUTURE

/——\‘ Valeo anElle
N

Jar
Ese ems  ER
VECTOR D> il

Google  TiTech

Valeo
N——
& DOSCH (il t
CAPTIV: DINSO

|Z!:|

¢ €8 o Ay SIERRA ST, D
wll LeccarTech e =
Getineon &7 ETAS EB TomTom ¢* Valeo Biricun: G
E;"-': - VECTOR > {1 moscH @ DENSO
N CAPTIV. (D) (i@ RENESAS
“AnviDIA A ERAL Go gle =
Groen Hills
Ollll:ol.... med' -------- o ’
i ©seory  EBYoulube

e © srean

Data source: https;//www.valeo.com/en/everything-you-need-to-kno w-about-the-software-defined-vehicle-sdv/
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Smile Curve of Automobile Value Chain

High
t , E New Energy Vehicle
- Value Chain
. Traditional Automotive
Value Chain
Added
value Vehicle
2 = sales
Electrification- |
related parts N e e e e
, Software
services
Intelligence-
related parts Traycl
services
: Traditional Vehicle
Low . Parts manufacturing
>
~ Automobile industry chain >
Data source: Yu, Hui & Li, Ying & Wang, Wei. (2024). Does the dual-credit policy promote the technological development of new energy vehicles? An industry chain reconstruction perspective. Heliyon. 10. e31009. “
10.1016/j. heliyon.2024.31009.
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Future of Thailand Automotive Industry by 2030 C/
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SLEN | SLEN 4
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Partial

ADAS L:\::l'; Active S E EN 2 S E E N 3 Semi-Fully Autonomous

Safety Technology Technology

!E XEV 30% mManufacturing/ Supply

xEV ratio to production

Data source: msSarhuwuithmoms3dsuaweuuninalulagianumsWautnaaamnssuenusudatelsl wasavsugnsmaaSuovlsanalneiuvden 40 uanaa”
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Price Competition: Unbalancing Demand and Supply

anuugugun

Increase of Gap between Production and Sale Reflecting the

- . i Limit of Market Unbalancing of Market Demand & Supply Side
‘ Rising rapidly of
‘ Production
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M Production Sale =®=Gap of Production-Sale

Data Source: OICA, Statista and MarkLines, Modified and Graphic by TAl
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Chinese EV Companies towards 2030

amuusgusaum

200

500
400 Chinese EC companies
cased operations 2018-2025
" — o m&gm U xizom SEmS 500-100 carmaker survive the
“' 6 Py shake out toward 2030
. s S  BANIO [\ | ZEEKR
g o EV brands > xPr=NG @ China sets the pace
. went bankrupt - CHERY
é or ceased operations ,j i e Li Auto « EVs are already cheaper thar
- . gitvr:llo‘:::em speed is

r~—
- - . —
— BYTON ==

(l’HsPhi

BORDMRIN
o @

WIL‘.I::‘I;TUR solLEEr L: LeECO

7/ * n unmatched: 18 months to
@ R JCE develop a new car in China
P T * Superb technology and

(digital) driver expenence

2018 2020 2022 2024 2026 2028 2030 e EVBoosters ™

Year Powering eMobility adoption

Data source: https://evboosters. com/ev-charging-news/400-chinese-ev-companies-ceased-op erations-between-2018-2025-on ly-a-few-will-do minate-towards-2030/ “
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Research - Development and Market Alighing
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€€ Research and Development Under Increasing Time Pressure 99

The change to new car models
is happening more quickly, so
research and development of
parts must adapt faster to
meet the demand.

Volvo S80 - 50 months

Volvo 850 - 60 months

Lead time for development of a new car model: 1991, 1888, & 2012, & the target for 2020 (courtesy of Volvo Cars)

Data source: https://www.researchgate.net/figure/Lead-time-for-development-of-a-new-car-model-1997-1998-201 2-the-target-for-2020 _fig1_337073505
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Change in Economy of Scale
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Businesses must possess a high level of flexibility to accommodate changes 59

in the economy of scale and respond promptly to market demands

==

202 4. Ratio:
E SmWhn §e
Production: 92.5 Million Units i 63'(
- No. of Models: 1,450 models Units/Model
| How can businesses
H

B survive amid changes in
~ 66K the economy of scale?
Units/Model High agility and rapid

adaptability have
therefore become key

2014:

Production: 90.2 Million Units
No. of Models: 1,352 models

U EEw oww e ——

-l 3

. Ratio:
L04_' . factors in determining
Production: 64.5 Million Units ~ 71 K ; y
No. of Models: 901 models Units/Model business survival.

Data source: Production Statistics from OICA and number of motor vehicle brands from Mark Lines “
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Effects on Automotive Supply Chain from EV Industry Transition Q////_/-/ XG‘T%'MLOATR/[@
Trends in Automotive Parts Demand

Rise of Electric VVehicles threatens to Decimate Smaller Traditional Manufacturers?

Components: ICE vs. EV

2000

Data source: https://www. teamiplastics.com/ev_takeover_doesnt_have_to_spell_disaster/
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Effects on Automotive Supply Chain from EV Industry Transition 6/ ILTT%LALOAT{\\I/[E)
Vehlcle De5|gn for Cost Savmg Cell to Body or CTB

Integrated Battery Upper Cover

8 \ill, i' I
-

./
W,
7\

Binder = —
Cell ? ]

Binder ~

Tray ﬂ -

0) TEK : kL5

The first claim to do this in production is BYD with the BYD Seal built on their e-Platform 3.0
The CAD generated images from BYD show a rectangular flat pack. This approach is a fundamental step to simplifying the

design and reducing costs.

Data source: https://www. batterydesign.net/cell-to-body/
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Effects on Automotive Supply Chain from EV Industry Transition 6///_-// Rptethctl
Vertical Shifts in Automotive Value Creation Until 2030

2012 (vs. 2002) 2017

Suppliers OEMs Suppliers Suppliers

Chassis %’*
Drivetrain %

)
H -'?'8
2 ©

»n

.Illo
m
=
n

ICE/aux.
Systems g =
(nc. ba : | — [
(incl. battery)
I’ T
structure
soror g [ B K=
meror— FF [ = K
= = My K i |

Data source: Oliver Wyman (2018), Future automotive industry structure until 2030
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Implications on Vehicle Contents anUueUEUR
HEV PHEV REEV BEV FCEV
ADDITIONAL Fuel Cell
PN ORENIS Hydrogen tank

Electric heating/cooling Electric heating/cooling Electric heating/cooling Electric heating/cooling
Electric brake power assist  Electric brake power assist  Electric brake power assist  Electric brake power assist

HV wiring (incl. plug conn.) | HV wiring (incl. range ext.) HV wiring HV wiring
PE (incl. charging electr.) PE (incl. charging electr.) PE (incl. charging electr)  PE

Gear box integration Gear box integration Fixed gearing Fixed gearing Fixed gearing

E-machine (<60 kW) Electric machine (<120 kW) | E-machine (50-200 kW) E-machine (50-200 kW) E-machine (100-113 kW)
Battery (<2.5 kWh) Battery (<18 kWh) Battery (16-33 kWh) Battery (22-90 kWh) Battery (<2 kWh)
REDUNDANT Bricaures Starter motor Aux. systems (incl. starter)  Aux. systems (incl. starter)

COMPONENTS Electric generator Electric generator Electric generator Electric generator
T o cngne

(Full) gear box (Full) gear box

Coong [ Cooing

Fut suply ank, ..
cvous ssom

Add. components: Redundant components:

As in previous stage . New compared to previous stage As in previous stage - New compared to previous stage

Data source: Oliver Wyman (2018), Future automotive industry structure until 2030
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Plastics in Next Generation Vehicle
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. Easy and flexible for properties modification
\

Higher designability than other materials

Why Plastics still . Weight reduction which improves fuel efficiency

Important material t
Wide range properties

for the Next Gen.
- ( Good choice for End-of-Life management
Vehicle? Ay
|
\—
Easy processibility

‘.
(
=

Data source: Thailand Automotive Institute
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Weight Reduction Strategy in Vehicle Development an0ueuEUs

OEMs’ Weight Reduction Strategies: Weight Change ln the Vehicle (World), 1970-2011

(4)% l Replacing Hydraulic Power Steering with Electric Power Steering

(10)% l Redesign of certain systems in a car. Example: Redesign of suspension system in Mazda 2
Weight decrease

A ~(100) kg

(20)% l Downsizing of engine by 30% and adding turbo-chargers
(4)% I Changing vehicle dimension. Recent Example: Mazda 2

(8)%' Use of Magnesium, Plastics and composites® :

(33)% . Use of Aluminium*

* Applicable on differens systems based on the cost feasibility E

< are the fractions of the fotal "
. (21)% ' Use of HSS/AHSS (Systems: Powertrain, Chassis, Body, Interiors and others) -

The pevcentage mentoned

5% l Adding emission treatment systems

Weight Increase over

- : 5% . Adding performance improvement systems for better acceleration, handling and braking
a period of time

¢ Adding occupant safety systems like Airbags, pre-tensioners and so on
| SEE Bhase .. IR

+
A ~750 kg 1 Adding special features like infotainment and other electrical systems

'.-.-'0--~-‘

\)

1 Adding comfort systems ~ air-conditioning, Seats

__ Increase in vehicie strength stiffness ~ For improved Noise, Vibration, Harmess and handling
§ : ; Increase in vehicle dimension - Longer, wider and taller cars

The percentage mentioned

are the fractions of the fotal

0 Woiht incroase(750kg) .
S o Sy 's
~N -
@ 750 kg '.7; Potential areas of weight reduction
0 500 1000 1500 Note: All figures are rounded; the base year is 2008.
Weight (kg) Source: Corus Steel and Frost & Sullivan Analysis

Data source: Ref: Schade et. al. (2017)
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Technological Changes per Vehicle Modules
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The Advancements in automotive technology & design concepts have driven improvements

in the functional properties of components, enhancing their efficiency & vehicle compatibility

HEV PHEV EREV BEV FCEV

Fuel safe tires

"‘\ Chassis

Electrical power steering/Electrically driven brake power assist

Q." Drive train E-machine integration Decrease of complexity/omission of gearbox

: ICE/auxiliary Omission of starter motor Omission of ICE Omission of Fuel cell, H,
] systems Dimensioning Range extender ICE tank
, E-Drive
, " (incl. battery) Electric machine/battery/power electronics/HV wiring

( 77, Body

Lightweight construction
L3 2
E 4 ,7; structisie Adaption for hybrid drive system Front section (RE B@- m
s Body
( .4'% (exterior) Lightweight construction
\ SR Interior Lightweight construction/heating/AC
4 ‘ E'Z(t:gr':‘::,' More complex engine management and Omission of generator/engine management/simplified
et A y : wire harness [/t I CLG e drive electronics
N4 electronics
Increased value creation compared to ICE Value creation comparable to ICE ] Decreased value creation compared to ICE

Data Source: Oliver Wyman (2018), Future automotive industry structure until 2030
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Effects on Automotive Supply Chain from EV Industry Transition Q////—//

Factors Driving the Choice of Brand for The Next Vehicle

Rep. of South-
Factors China Germany India Korea east Asia

Concern for the environment

Concern about personal health 31% 18% 44% 12% 16% 39% 21% 20%

I Lower fuel costs

Less maintenance 29% 29% 45% 18% 42% 24% 30%
Ability to use the vehicle as a . - s )8% "l , o >k
36% 22% 48% 28% 17% 40% 18% 25%
backup battery/power source ; ' ” : - ;
Peer pressure 8% 5% 10% 5% 6% 9% 4% 3%

Driving experience

Government incentives/

40% 19% 206 35% 39% 23% 27%
subsidies/stimulus programs
Potential for extra taxes/levies
applied to internal combustion 27% 19% 31% 12% 20% 26% 19% 18%
vehicles
Potential ban on sale of new
internal combustion vehicles 18% 22% 30% 8% 12% 18% 28% 179%

B Top reasons

=
o [ (]} 4 (-3
Q42. Which of the following factors have had the greatest impact on your decision to acquire an EV? Please select all that apply.
Sample size: n = 567 [China); 466 [Germany); 364 [India); 285 [Japan); 448 [Republic of Korea]; 2,097 [Southeast Asia); 563 [UK); 297 [US)

Data source: Deloitte (2020), Impact to Automotive Supply Chains in Thailand
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Effects on Automotive Supply Chain from EV Industry Transition Q////_,/—/ AUTOMOTIVE

Top Reasons to choose an EV as Next Vehicle

Rep. of South-
Drivers of brand choice China Germany India JETED Korea east Asia

Previous sales experience

Product quality

rand aavertising

Brand image

Brand affiliations (e.g.,
sponsorships, partners)

Brand familiarity

Quality of overall ownership
experience

Vehicle features

Availability of battery electric
vehicles/hybrid options

Vehicle performance (e.g., fuel
efficiency, battery range)

Price

B Most commonly cited Deloitte
Note: Sum of the percentages exceed 100% as respondents can select multiple options. Surveyed by ®

Q29. What are the most important factors driving the choice of brand for your next vehicle? Please select all that apply.
Sample size: n = 939 [China); 1,306 [Germany]; 882 [India); 637 [Japan]; 906 [Republic of Korea]; 5,028 [Southeast Asia); 1,315 [UK]; 937 [US)

Data source: Deloitte (2020}, Impact to Automotive Supply Chains in Thailand
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Consumer Behavior Trend

|
j_/
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Present -

Data source: Thailand Automotive Institute
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Consumer Behavior Trend

Present -

Data source: Thailand Automotive Institute
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Factors Shaping the Next Generation Design & Development
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Software Defined
Vehicle Innovation

Cost/ Process

Reduction Sustamablll.ty
: Supply Chain
Automotive
Designh &
Development
Consumer Fast:r model
Perspective change

High Product
Quality Required

Data source: Automotive Intelligence Center / Automotive Institute of Thailand
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“5S” Vehicle Development Philosophy AUUEUEUP

“g G Vehicle Development Philosophy

Data source: Thailand Automotive Institute
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Data source: www.plastivision.org
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Changing
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v High Agility



Z~— INSTITUTE
amuusgusaum

Challenges of Plastics Industry amid the Transition to the Next Gen. Automotive Q_//_/ Rptethctl
The Changing of Business Philosophy

Fast, Good,
or Cheap

EXPENSIVE SLOwW

NOT

The Iron Triangle POSSIBLE
Weighing the opposing forces

. Low
of quality, speed and cost QUALITY

against each other.

Data source: https://www. business.com/articles/fast-good-cheap-pick-three/
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Automotive Intelligent Center,
Thailand Automotive Institute (TAI)

4™ Floor, Bureau of Industrial Sectors
Development Building, Soi Trimitr,
Kluaynamthai, Rama IV Road,
Klongtoey, Bangkok 10110.

Tel: +66-2712-2414

www.thaiauto.or.th
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Analyst
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Sustainability Department
| Plastics Institute of Thailand
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Analyst, Plastics Intelligent Market Research and Sustaina
Rlastics Institute of Thailand
mail: Kanchanok k@thaiplastics.org
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- Thailand Plastics Industry Structure -

G

anduwanadn

Plastics Institute of Thailand

20 Companies
%‘? Polymer «-----

Machinery Maker --------- -

26 Companies

: :
69 Companies . MOUId & Die Maker ------ i i

2540 L ___. ! =li=%  Convertor ij """"""""""""""

. Additive Supplier 53 Companies

v
Compounder

119 Companies

Companies -

l Semi Finish Product

l Finish Product

W* 1‘3 Consumer

Finish Product

Source: Plastic Intelligence Unit (PIU), Analyzed by PIC, PITH Plastics Institute of Thailand

+ Packaging
* Auto-part
+ E&E

* Construction

Medical
Agriculture
Housewares

Etc.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
U

- —— — —— — —— - — -

438 Companies

4
f/ \u
ElES Recycler
W 4 \
A

PLasTics
| NTELLIGENT
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aaamnssuudssusnusuad Wuaaun 4

yaAnsuUussunaasicunwana@nuovaaaiknssugnuaud datduardun 4 vaaaiknssulldasioyanindi 99,022.8 aruuin

- Thailand Plastics Conversion Value -
PACKAGING
12 OTHERS
. 16,9236 MB (17%)
.« 879 KTA (15%) ‘ ‘

* 236,139.3 MB (24.3%)
* 2,407.8 KTA (40.6%)

11 AGRICULTURE v = E&E APPLIANCES
* 21,4925 MB (2.2%) ”~ « 216,912.7 MB (22.3%)
* 1814 KTA (3.1%) V4 \ « 8746 KTA (147%)
F . / Op \
ILAMENT(NON-TEXTILE)
1 e 23,6104 MB (2.4%) — I \ CONSTRUCTION
« 3577 KTA (6.0%) —t , I * 113,514.7 MB (11.7%)
S 2024 CONVERT TO 208 KTA (157%)
RECREATION & LEISURE
- PLASTICS PRODUCT ' U

+ 27,3443 MB (2.8%)

« 1022 KTA (1.7%) VALUES: 972,914.9 MB

VOLUME: 5,993.6 KTA

99,022.8 MB (10.2%)
363.5 KTA (6.1%)

FOOTWEARS
a1 Rl \ SAFETY & SECURITY
982 KTA (1 ;7) g m ~ - 69,9893 MB (7.2%)
' . = - 1496 KTA (25%)
HOUSEWARES

52,469.3 MB (5.4%)
2371 KTA (4.0%)

\/ 6 MEDICAL DEVICES
4 . 63,6175 MB (6.5%)
[Ifl « 1435 KTA (25%) +0.0% YoY

Source: Plastics Institute of Thailand, Analyzed by PIC, PITH Plastics Institute of Thailand 57
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23.67%
Large Size

2615%
Medium Size 5018%
Small Size

AL AUSasaULINADDDSY:aaIKNSSUWaNEaN, Us:udanaua:3ins1zkdoya lae Plastics Intelligent Center Team
KUBKQ: 1. Us:udawaoinmsaisoous:naumsnadnastolidayadiudu 2,673 ustn tu Sun 30 JoriAu 2568
2. YUNQUDYRUS:NDUMISLUDNUAIDINAAIUIED DULNQUDYIEKNDYD DA IUNVIUFVIESUSEIKADYLIANAIVUA:UUIQ

gou (ddd.)

WUs:naumsluaaarnssugiusuddutnodidu SMEs

pINNMsdsootul 2024 wud yunanomsuavyus:noumswaradningtupaaiknssugiugudidurgus:nounisuunanalua: uanoaau (SMEs)
aononmsaaah 76.33 uas uJqus naumsumcﬂhmnsaaa 23.67 ELI‘IE)UZHlhUI)'IE)OETIHI"\SSUEJ'IUEJUOUE)\)US lnFﬂna1Uuac1a1hnssunnaumo

& = — P
I & anduwanadn PI el

L\ Plastics Institute of Thailand CENTER

Over 75% are SMEs
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mnmsensaauauamuaumsmomuZuamamnssuwawamnIna wud2 h'lﬂWD'lSfU'ltUUC'IUE)Dﬂ'lSD'\\)\)'lUC‘IE)USUnﬂDﬂ’ISﬂ'lSllUSSUUUHDU
anuaumumsmomumausunnaonao IOEJET\)G\) 313 Au a:NoufivADIWBUBDULA: n:nunamhawua\wua:)unmaowacﬂhmsomun:numaoms
UE)\)QC'IE-T'IHF'ISSUEJ'IUEJUCI

AVERAGE LABOR
PER COMPANY

126 I PACKAGING
106 [ HOUSEWARES
247 N £iE
313 I AUTOPART

o5 I CONSTRUCTION

ss N AGRICULTURE

105 I RECREATION
69 Il FOOTWARES::
170 I FIAAMENT o
111 [ ~epicat

PERSON 90 [ SAFETY-& SECURITY

AU AUgasauLNADDASY:AaKNSSUWaIEaN, Uszudanaua:31As1Adoya lae Plastics Intelligent Center Team
KUBKQ: 1. Uszudawaoinmsaisooius:naumsialastothdoyadiudu 2,673 usun tu Sufi 30 §oniAu 2568
2. PUS:NDUNISUIDSIEDIDTNMSHAARAANTUNALINNDT 1 NFURAaIKNSSU Joladvo1obmsuus
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aszucumsaawuns:udunissanntstunisHaasuausasua

NS:UDUNMISAQLNULUWUW (Injection Moldnng) wJuns: u:)umsnanntv?umswamvuaauwmamnmhsuamamnssumuaummnnao Wiovon
12{8RE aunumswamvuaaunusdnsouuuau maomsn:nuuuousouuum ua: anLnsnwacﬂuUsmtuLnnIoaanouUs ansSnw Ioanauvua:)u
Interior ua: Exterior Part aoumsmummaluao WiovoNtBIanviusnsuAFUQIULA:SOUUATWWA

Thailand’s Plastics Processing in Automotives Sector (Data from surveyed in 2024) Plastics Manufacturing in Automotives Sector (Data from surveyed in 2024)

Number of Plastics Convertors in Automotives Sector (by Product)

Interior Part 31.10% (88 companies)

Exterior Part i 25.80% (73 companies)

Engine Part | 12.72% (36 companies) 78.45%

Number of Plastics Convertors in Automotives Sector (by Process)
Injection Moulding _ompanies} )

Profile Extrusion 10.95% (31 companies)

96.82%

Calendering . 5.65% (16 companies)

Furniture 6.71% (19 companies)

Thermoforming .83% (8 companies)

Foaming Body Part [} 2.12% (6 companies)
Total 283 Companies

Total 283 Companies Other 21.55Y% In Automotive Sector

Compression Moulding T i e T
[ [
150 200 250
companies

150 200 250
companies

AU AUgasauLNADDASY:AaKNSSUWaIEaN, Uszudanaua:31As1Adoya lae Plastics Intelligent Center Team
KUBKQ: 1. Uszudawaoinmsaisooius:naumsialastothdoyadiudu 2,673 usun tu Sufi 30 §oniAu 2568
2. PUS:NDUNISUIDSIEDIDTNMSHAARAANTUNALINNDT 1 NFURAaIKNSSU Joladvo1obmsuus 60
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waraanduducdamswaungiusudasgntku

wa1acmaonmdu3aonunmuamtgmamswcuuma Waasudoucvayovsnoud luaomnunmauumumumm gangugo NUNISAAaNSDU La:
UusUIoma Tagtawitusngudalwwh hgduaathKkunuaztwius: ansmwuaouummas mtmwus g:MoluMmsJudld wawacmntﬁtusnaumunwu
WoAWDSADALLIVISY NUNU waznucaAUSau TagdustnNKkana avd

o Us:innuavwaraanntstusagua

Jssinnwaladn AtuduUALGU msidviukan

PC (Polycarbonate) ULIvUSY NUCDUSVNSLNN  NSzPNWATUSIVY KavATwW
IJsvoudo lwo$ haoalwhin

ABS (Acrylonitrile GKUNWUY NUUSYNS:UNNG  ADUTBANATY AUBU LLWD

Butadiene Styrene) wunda

PA (Polyamide KSo® nuAWSpula:ansiAlay  nalod WiAsaulAdDLaUd

Nylon)

PBT (Polybutylene tWuauoulwwha nuAdU W1ASDUNS:DNUDVLUID

Terephthalate) Sou Jocinlwwh

ASA (Acrylonitrile nusvd UV ua:anwdugo  dodvomeuansosud

Styrene Acrylate)

PP (Polypropylene) S1AIQN thktinuu nucio WWVUS:Q UWOAUNSEULNN
astai

AU 1. Uoyaon AUTOMOTIVE MATERIALS PLASTICS IN AUTOMOTIVE MARKETS TODAY, sousau ua:vam
lo® Plastics Intelligent Center Team

2. Vardaan Chauhan et al. / Procedia Manufacturing 39 (2019) 502-508 61
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dadulhninuavwaradnngnidivuiulusogud | yaFiaarawaraanlanlugaannssuenusud

nDTanmomsmmswlomnwanamn?uamamnssumuaum
o:idulaadasta: 7.9% dudouct 2023 2030

tud 2025 momwawacma gdadouds:=uitu 20% UD\)U‘\HUﬂ
sSQouUA ua: uuuatuulwuuumnlnsuomswcuu13aou1numu1
(Light Weight Material) aowathwawamnuTamamuquoqo
dougnvgvAvisludduds:NoudiAtyuDVLSOYUQA

Automotive Plastics Market

Percentage of total vehicle weight

Billion USD

1970 1980 1990 2000 2010 2020 2025
Estimate

m Plastics Rubber m Metals Others

Au: AT. Kearney analysis, doyall 2025 Us:uicumisuazSarlag  Plastics Intelligent
Center Team

|

|

|

|

|

|

l

|

|

|

|

|

|

14 14 17 18 18 20 23 |
I +7.9% CAGR

|

|

|

I .
2 7 I :

"R EEEER

b | .

I

|

|

|

l

|

|

|

Au: UoyaoIn Maximize Market Research, sousouua:sarmlae Plastics Intelligent
Center Team 62
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T - T g S Sy TS g anduwenadn
wawarxdan PP uanaaua'mtgnaqna'mnssu'(ng C Pl

wawaidaén PP Aatdudadouus:uicu 30% Uaomswému.a:msu§Tnmﬁowawaﬁnﬁonucﬂudsunn sotoldudadrunduudAcycofAnaniwiu
MWSsOU TagNWIULIAANYNISKAADLUDTUUKAQC tuytu:ANISUSTNAtuUS:LINATNISUENaLIanUDe

Thailand Production Share in PP vs. Others Resin Thailand Production in PP vs. Others Resin
6,000 5,437 5,637 5,451 5236 5187
c 4,000
2024 2 CAGR 2020-24
Total Resin : 2,000 PP -35%
Production . o
7.092 KTon 1 Others Resin -“12%
plopie) 2021 2022 2023 2024
m PP @ Others Resin
Thailand Demand Share in PP vs. Others Resin Thailand Demand in PP vs. Others Resin
6,000
4 000
A 2,941 2,976 2 887 2,955
2024 2 & 2,571 CAGR 2020-24
Total Resin X 2.000 PP +25%
Demand
4,389 KTon Others Resin  +01%
(0]

2020 2021 2022 2023 2024

m PP @ Others Resin

AuY: Data from PEIT, Gathered and Analyzed by Plastics Intelligent Center (PIC), PITH 64
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suddoughusuaduaarananvoaviia PP ’
sudsugnusudilukiviuaarakanitaida PP vavlng tWBlunaissudouiwsitiininiul udousy ua:dususie gosaathkinsn tWuUs:ansmw
wavvIu uazdoasunuinsudauguag Ntk

2024 Thailand PP Demand by Industrial Sectors 2024 Thailand PP Demand by Industrial Sectors

Other Other
Safety & Security Safety & Security
Houseware Houseware
Agriculture Agriculture
Medical Devices Medical Devices
Filament non-textile Filament non-textile
Footwear Footwear
Recreation Recreation

Auto Part _ Auto Part #

Construction Construction | | I |
Packaging Packaging
E&E E&E

0 500 1,000 1,500 2,000 KTon 0% 20% 40% 60% 80% 100%

m PP Demand @ Others Resin Demand

*Significant in consumption volume and ratio

AU Plastics Intelligent Center (PIC), PITH 65
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AWADVNMIStS PP tusudiusnugudlngusneddcaotiin e e
Kuyuaaradvoaon

nmumaoms?v PP tudud usiusudinoidulands 2.5% CAGR ciol umwvmusonooumntn:)oua SWWaNgLBUKEQE:ON ncisuWuUcODIN
nistdaus:inAua:zulguvggaolasy EV muuammsmtumws:)u WU31 misdvoondudduils PP 18U wwous: Q NUBU wa:zAUlsa uuamnm
200,000 ahuuncaU a:npuunuindintyuov PP tukovlgpaainnssugiuguding

PP Demand in Thailand’s Automotive Part Thailand Trade in Automotive Parts that Use PP as Material

250 555 Bsudousnusua*
% 198 195 201
200 300,000
i T 200,000
£ 100 =
50 S JOCICOONNNEEE T Ny . o ! [
s
0 i I m
2020 2021 2022 2023 2024 By o b Pl o

B e T KUNBIKQ: *H.S. 870829 uwvUs:q, 870899 Aaulsa, 870810 Ausu

Import Export M Net Trade

AuY: Data from Ministry of Commerce, Gathered and Analyzed by Plastics Intelligent Center (PIC), PITH 66




. " Y TN e : . ¢ amiuwanadn
Insuagusudgatritswaradnuinuniunwaaamsuasunsudu G Pl

tnsudwanadntugugudgatku Wunmstdyaquuitwaaathkninsn uwaladniddaadsutiv 50% vovdsuias udbikuniweo 10% vovNvAU
¥o2gaamsiBwaoviu aadunu uaz:aamsdanansuau

* From 2012 to 2021 the average mass
plastics in an automobile increased by
16%, to 411 |b. (186 kq).

 Those 411 pounds make up less than 10%
of an average vehicle’s weight yet
account for approximately 50% of its
volume, greatly improving fuel efficiency
and, in turn, reducing costs for drivers and
carbon emissions from transportation.

4 \

o R ¢

Performance Fuel efficiency Safety

fAu: www.plasticstoday.com/automotive-mobility/automotive-trends-electric-vehicles-drive-greater-use-of-plastics
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« EVs are sleek and lightweight as
traditional steel materials are
replaced with thermoplastic
polyolefin and other polymer-based
materials, and glass in headlamps

has been replaced by polycarbonate.

 EV interiors are more ergonomic and
quieter with polymers in the external
and interior parts.

A enkunststoffe.de/a/specialistarticle/electron-booster-for-electric-vehicles-1297621

waradntusa EV winammanuuumuassAaas

sasgudalwwh (EV) usUanumlwsaauwua dhkdniun wsa: manuuuoolounnununo:)a Thermoplastlc Polyolefln dowathsugaunmetu
anmsnaanuuucnunanassmams’[amauu uonNoINT MstBwanadinognv PP golwudungvcattipo tWipvonuKkUNul nuADIWSDU NU

— = PLasTics
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Connectors Gear wheels

Bellows

Cables Fixing elements

68
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Dnvduusudwasutny: waadnssurWusinanuuwanadnlugiusua 'C Pl

wustnnanthunumnmsvauuuuwams Wasulku” vINJu WS o:lkhaldsimMgnav KBy ua: u?maanhamhawmuaﬂmanmaoms aomo
mammquaauua uamnmutmmaluao waxaan PP aouunmnawnmtuamamnssumuaum WiovoINmuINUNISKAABUdOUNAUNUALUI
wdousy uazusuvatlsuiaoundudovns

In the Past

Repair & Maintenance

Opportunity:
— Replace & Repurchase Plastics is the suitable
—-E material for

Present

* Reduce of repair shop
 Replacement Equipment
Market Expand

Au: sousouuasdarhlaws PIC, PITH
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AU aondugnusud

Brand Owner Dwhrnstumsiig Carbon Neutrality

dogUs:1Gududvinadouin3Anusulsvia:naduaaarnssuMswaatunnaaaknssunalandu ns:Aulk Brand Owner uopvenugudransn
Fe PanuIUs:mAthruedu Carbon Neutrality LWDTULAEDUMSHAASNYUGUDVAIIVIREDASUAUNS:LE AONE1D

e I

2030 2035 2040

100% EV \(\‘LI/'

30%
50% EV
100% EV

100% EV

100% EV

100% EV

% EV dwnunodos

— = PLasTics
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2045 2050

Uodsadhacgunlugdithrnue Carbon Neutrality

«  msaamsyUaauad® Green House Gas (GHG)
aadardvlsBaumumsHaasaguc

«  MsUsshgawavviu uataamswowimsis
WwoIwavwaasda _ : =

- mslswaradnlusuddusasud iwoaalhkunuas
uT\'ruUs:_a‘m§mwuaouuc1ma's' IWDLWUS:8:NVIU
MSUUT

Al
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AUsInAlngldondosnaudIwwinINsORVIDAIUWAVVIU FV1UD0dDU uaus:aumsnidud a:fiaundulatodondwgodu MIkMstS Eco-
material 1Bu wara@nslsiAa wa: waaadndomw Dlonmaidulatugaainnssuenuauc

AU Deloitte, 2025 Global Automotive Consumer Study, 2025, sousouua:samlag Plastics Intelligent
Center Team

Lower fuel costs, Concern for the environment, and Driving experience are top 3 drivers of
vehicle adoption in SEA and Thailand.

Top reasons to choose an EV as next vehicle

Factors

tiowsrteicoss |

|

Top reasons

@& 2025 Deloitte Touche Tohmatsu Jaiyos Co., Lid. 2025 Global Automotive Consumer Study - Key
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WaaAYvEU

ora

«  wWosalswaradnslsiAaoinudads:uitu 12 wuaiuudacinl
Bolnagus:=uitu 250 udacdsnguaKnlvAu

« tuntBluBudoucdiv a yovsngud wu wHudovnuldnoosn
Ua:uWUNUNUYDVAD

Aun : media.ford.com

N - - P
& anrduwaradn PI | NTELLIGENT

L\ Plastics Institute of Thailand CENTER

KUs:N2UMSIUROEIKNSSULIUSUAISUKULILIWANAANSTELAAUIIBIUNS:UDUMISWAASNYUCA LWDAOWaNs:NUciDdvUDQdDULAzATUAYUNS

. léantﬁjaqmnqa:wawaﬁn‘s’lmﬁaﬁ'l§8ﬂ:)'1 Econyl
dnsSurmwsuywuuazsudsuanucondntumwaolu
snguasutnu _

« Jaguar anudomatuadgdaqsisiAa gowaaoinuda
waradnslsiAa 53 udacoAu
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« Moluvovsngud SUV su XC60 wvovdoalduununu
AdWSaUlaWIns:IUsvAMDINIdulgna:waradnslsiaa
AldNoouLaBananyan

« uonoInd d0al3ldus:mAAIULLOU3T Metul 2025
p:ldwaradnnwaaoindaaqslsiAatusnsudikldosno
Uog 25% upowanddnnorua

Aun : media.ford.com

wanaanslsinagnistuaaainnssugiusua

KUs:N2UMSIUROEIKNSSULIUSUAISUKULILIWANAANSTELAAUIIBIUNS:UDUMISWAASNYUCA LWDAOWaNs:NUciDdvUDQdDULAzATUAYUNS

f? aniJduwanadn P I | NTELIGENT
‘ Plastics Institute of Thailand CENTER

laledhlaweuunwaradnslsiAawiAuvnizond1 TSOP
TSOP #So Toyota Super Olefin Polymer 1Uu
wanadnslsiAasdawiAy awisniinauuisinula
waraanuslialQnooNUUUUILWDIREINISNADUEUD D
AdIUADVNIsAIUdUsSauluytu:tdgdINUAdUIUayU
ADWLOUUYDLUSENTUNSADLESUADIUEVEU

Recycled Material

Ecological Plastics

74
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waraansluiAagnidlupaannssugiusud )

NUS:NDUMISTURAEIKNSSUEIUYUAISUKULILIWAIAANSTsLAAUTBlUNS:UDUNMSKAASNBUA IWDAaaWans:NUcpdvIDadDULa:aUUaUUNS

WaaAYvEU

.  mstdwaradnoinoduduuaiinn BMW weuultnAaluladsisiaawaladnoinodudulaiuastéonn:za 1Wonaasuaou
meluta:meuonsngud lagisutdtusu BMW iX ua: BMW X1 N
« BMW t5udouwanadnsisinaUs:unnu 20% tusnguddonuu uazduwuwudadoudiduns 40% metul 2030

Aun : media.ford.com
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BMW soudanuamsnow UBQ Materials tlumswauunwanadin
BomwoinueluAsIISaU Buansalsunuwaradnointlasiaguiu
Ns:uduUMsaadusy
 Saqiomwiausarinduiwy Wau rn3atstumiuwuw 3 0a
«  usnduuuulwwa Vision EQXX Tmistddaquikiniuingvéiu
lwu
«  UpduUs:qQ waaontelkudomw (Bio-steel fiber)
UJvusOLNIKAN
«  wsuwusn montdutaliiWsisiAa

Aun : sousoulas PIC, PITH

Bio-Based Plastic anlstuaaannssusnugudlaginansotred

waagugudsulinlanisvWweuula:ts Bio-Based Plastic tududouciiva uovsngud twoaamswowinswoinswodda twumwanual

— — PLasTics
aniuuwanaan | NTELLIGENT
Plastics Institute of Thailand CENTER

RENAULT

+  Renault 1W0udnaasnsudglsusiousniid Durabio
tuuwortnda wa:dudouanuciometu

« 15 Durabio warad@ndomwiNvu3AdNSSU AWCUUN
1ag Mitsubishi Chemicals wacaoinaisonwusid
ADIUNUNMUCciDADIUSDULA=ENMWDINAONIN
waiaannaiu
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Bio-Based Plastic anlstuaaannssusnugudlaginansotred G P

waagugudsulinlanisvWweuula:ts Bio-Based Plastic tududouciiva uovsngud twoaamswowinswoinswodda twumwanual

W
AIWFOUOQIDU UA=FS10AUIVEIUNADADVDSMISHAC

. gouMtaantdwaraadndonw Durabio uov
Mitsubishi Chemical dnSumadaddavua:zns=onniin
saualapslsA X-ADV .

. waaan Durabio waaonlwluwos Isosorbide N
anaonsastnoatuwys wnu BPA tulwamisuaiua
Luuldu ucgoAvAIULTVUSVLIASULAY

sn Hyundai IONIQ 5 t33aqniludasciodvusadouneno
sau _

* BWnooNdule bio-PET Aldon dosuaztidlwa

¢  BUWONU UI: LazWSISDOYWUSO

Aun : sousoulas PIC, PITH
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MIStsDuGIUBSWWagLIBU ¥OEUULAIDUMSIS Eco-material

mquaauTnsoasmuwwawwuas UULASDUY (Ecosystem) muld SDV ¥29liA OEM wWhiogwaadaqlalagaso Wamoth Eco-material 18u
waraanslsinaua=:somw lmavua:)umuaucﬂomnuu apulongudanssuLa:AUevEU

SDV IS DISRUPTING THE SUPPLY CHAIN

j Car T
SOFTWARE =
SR

|

4

' —y’ —
LeddsrTech

\ / iyy ¢
o R /v "'__'.'*'-'T.')
) - .L? ETAS TOMTOM ¢* Y AMVIDIA. (QUALCOMM
(inteld  tenEsAS
: il
oA NVIDIA
(QILALOOMAA ech o —
.. > seotify ([ YouTube

.|rt~l' - -
j— 9 STEAM

AU amUugnusud, https://www.valeo.com/en/everything-you-need-to-know-about-the-software-
defined-vehicle-sdv/, sousouua:zdarlae Plastics Intelligent Center Team 4
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rovlgaumuwagu: gUsS:NDUMSADVWSDU

msiaguulavuavkovlgauniugaougvduna:dousadau mikRUs:naunsAavisowauuinAlulad NS:UDUMSKWAQ ua:MSsUSKISYaNS LWo
JsudomuuudAa “Supply Chain Adaptation Concept” ognvidUs:ansnw

N [ —
IJ: anduwanadn PI ey

Plastics Institute of Thailand CENTER

Low Carbon and
Cost Saving Environmental
but High- Concerns

quality

End of Life
Management

Social
Responsibility
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AUaut>Dwulau

Monthly Situation Report

2 : . Thailand Plastics Industry
www. pic.thaiplastics.org e

January 2025

Thailand Plastics Industry

Hihusn uuzthamou usms goas duutnuasausy awndlkaa ansn

PITH ANALYSIS

THAILAND PLASTICS INDUSTRY
MONTHLY ANALYSIS °

ABOUT PLASTIC
INTELLIGENT CENTER

dreusmisdiudoyanHaNHAeUDY “Aualiisyana:sve
aalagaainnssuwanadn (Plastics Intelligent Center:
PIC)” o=tdetfmufidiunnmsiJasundacusy
DOAHASSU Waadin tASavliDuwns u anunew
dremsaduauunasufidudiedpyaa: NAtydams
Us:npums soufivun3iasiAiuds:iqudoa Athauld ua:

USAIS3980AINEVANNVLILIUUAUUMISIIUNUSSADIG

>December 2024

pg1wasIHLY

e it C o JiC =2 \ Crnimesans

S eeeeeeeeeee—— The GCC’s Next Move, \ Situation and Trends in the msBauioungooliouwnd ' Trump 20: Opportunity or Crisis

What Happening on Global Bioplastics Industry \'| | | for Thailand's Plastics Industry?
PetChems. Market 5 . N p R

e VA " Ll e
L anman— 5 )

L e e
R o e
Apr 2025
Vol 057082025
Vol 071052025

>The GCC's Next Move, >Situation and Trends >mistSsutiisuingoo >Trump 2.0:
What Happeningon in theBioplastics dauwndaHsudasua: Opportunity or Crisis
Global PetChems. Industry uyud for Thailand's Plastics

Market Industry?

Email: info@thaiplastics.org
Phone: 02-391-5340 ext 312
https://pic.thaiplastics.org

Plastics Institute of Thailand 81
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PLASTICS RUBBER | MEDICAL DEVICE
INTELLIGENCE UNIT INTELLIGENCE UNIT INTELLIGENCE UNIT

O cryEuhemm
uudigu
QaaHnssulnSavlsuwng
ua:anwd AU

-m«uu'a‘gijynﬁu mEyEg

http://plastic.oie.go.th/ https://rubber.ocie.go.th/ http //medicaldevices.
oie.go.th/

Plastics Institute of Thailand

— = PLasTics
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BIO
INNOVATION LINKAGE

(B - R = =

Bio Innovation Linkage smsdibiotobel  ahdamnl bl ool

Bio-Plastics Bio-Chemicals Bio-Pharmaceuticals

https://bioinnovationlinkage
.oie.go.th/
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P A CHOICE FOR FUTURE VEHICLES
Aolkugaaarrnssuaueaucilne

AtUOQWa asn1sAn

Technology Engineer
Innovation and Technical Support Department
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Corporate Highlight A

1 Reaching NO.T PP capacity in ASEAN
MILLION |
TONS

N
I\LYB/l LyondeliBasell

. Themost advanced PP
‘ through LyondellBasell's Spheripol and Spherizone technologies

F-T Globdal market presence PP Products exported worldwide

The Largest company by

market share in SP/DP in Thailand

\\.

covering Specialties and Differentiated applications

N,
§_§7 Wide range of products
| <

@ . leaderof Sustainable PP
\ 4 products and solutions

www.hmcpolymers.com | 1



204

HVIC Polymers

/

\ 100 KTA /

1983 : Founded on December 8" by \
Himont, Metro (Srikrung) and Bangkok Bank
1987 : Construction start of HMC Polymers’

first plant - first PP manufacturing facility in
Thailand.

1989 : First plant completed in September.
Production startup in Nov. for “Pro-fax” -

e 2001: PP Line 2 debottlenecked to 250 KTA

e 2002: PP Line 1 debottlenecked to 165 KTA

» 2006 : PTT became shareholder. Invested in PDH plant completed.
and PP (Spherizone) Projects — 300 KTA each

k 2007 : PDH and PP Line 3 construction started/

Long Heritage of Achievement

e 2022: PP Line 4, the most advanced PP

e 2023 :40th Anniversary - The Largest

K PP Manufacturer in Thailand == /

1990s

2000s

* 1995: PP Line 1 debottlenecked to 125 KTA
Investment in Rayong Olefins. / PP Line 2
construction started.

e 1997 : PP Line 2 startup with 200 KTA and
Impact Copolymers capability.

* 1999 : ISO 9001 (1994 version) & 1SO 14001

certification. /

N

2010s |
—»

2020s

2010: PP Line 3 completed

20711 : PDH completed

2015 : Debottlenecked PP Line 3 to 360 KTA
2017 : Transfer of PTT JV ownership to GC

www.hmcpolymers.com | 2
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HVIC Polymers

Strong & Aligned Shareholders

6GT

) GC leverages HMC Polymers as a flagship
for Polypropylene (PP) to broaden its product
range to encompass high-performance goods.

) Ensure security in competitive feedstock, utilities,
logistics, and ancillary services.

) Disseminate sales and marketing expertise across
the Asia Pacific region.

) LyondellBasell is recognized as a global leader
in Polypropylene (PP) technology and catalyst
development.

) The second-largest PP producer globally.

) Sales and marketing activities worldwide, offering
a range of global grades and brands.

Original founders include

Bangkok Bank
SWHIRTSNFanmn

@( HUA KEE COMPANY LIMITED

establishing robust connections
with industry and financial institutions.
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Spheripol
& Spherizone

Specialty &
Differentiated
(SP/DP) grade

Our-Focus-Segments—.

Healthcare & Hygiene Medical | Spunbond

W

acl”

------

www.hmcpolymers.com
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WHY PP?

MATERIAL OF CHOICES FOR
AUTOMOTIVE

S04

HVIC Polymers




4

Lightweight

PP has significantly
lower density than
other materials

KEY ADVANTAGES OF POLYPROPYLENE

Impact
Resistance

PP has good impact
and well
compatibility with
modifiers

Cost
Effectiveness

PP is relatively
inexpensive to
produce and
process

a

Chemical
Resistance

PP delivers superior
durability with
remarkable
resistance to diverse
chemicals

S04

HVIC Polymers

Recyclability

PP is thermoplastic
material with
recyclability




S04

HVIC Polymers

TREND

AUTOMOTIVE INDUSTRY




Automotive Industry o, M

Trends in PP compounds for ICE / EV Car components

Weight reduction by Metal replacement with glass filled compounds

Weight reduction by downgauging of vehicle parts: High flow grades
with good stiffness and impact balance

Reduction in amount of filler in compounds: High stiffness grades
that can provide good stiffness, gloss and scratch resistance

Lower total volatile content : PP grades with lower TVOC

Sustainability: Recycled content in final product and/or bio-circular
component :




HMC POLYMERS

KEY HIGHLIGHT PRODUCTS

S04

HVIC Polymers




High stiffness Homo PP ey
for compounding

Superior stiffness PP for compound building block

Adstif HA1152

Adstif HA1152

* Spherizone’s breakthrough — pushing the limits of Homo Polypropylene
performance by delivering extreme stiffness (2000 MPa) without nucleation
* Better choice of building block for stiffness improvement with high

Stiffness

33%

Improvement

flowability
* Application:
* Interior and exterior automotive parts such as dashboard, bumpers
and cover
* Appliances such as housing

Supporting the trend:

Conventional Homo PP HA1152

* HA1152 provides superior stiffness to compounding:

1. Possible to reduce filler contents leading to weight
HA1152 has better stiffness improvement

around 33% compared to conventional PP reduction

2. Possible to downgauging parts while maintaining thﬂ

roperties X
10 prop :



Super high flow HECO PP S04

HVIC Polymers

for compounding

Flow adjustment for compound building block

Processing Temperature

* High flowability with MFR 110 g/10min = ~ 10 = 15°C
* In response to low VOC, EP542V is designed as an ex-reactor grade —
polypropylene with high MFR.
* Less odour concern thanks to the absence of visbreaking agents
* Part of building block increasing final MFR of compound to improve :
flowability in process. Cycle Time
Supporting the trend: ~ 8% saving

1. EP542V provides higher flowability to final compound resulting in
downgauging in final produce

2. EP542V is designed to be ex-reactor grade supporting low VOC trend

11



for automotive

Hostalen PP HP1886T

Hosta/enppHmsssTQ

» Step change in creep resistance, especially at elevated temperatures vs
incumbent PP solutions
* While incumbent reference materials fail under the accelerated test at

10,0

High creep resistance surge tank Y

HVIC Polymers

Hexene modified random — unique technology push

= s0 HP1886T
130 deg C after 50 hours and 150 hours respectively, the tests with g o
Hostalen PP HP1886T was still on-going after 1000 hr ) |
* High chemical resistance, especially under long term immersion in |
coolant 4.0
0000000000000 000000000000000000000000000000000000000000000000000000000000000000° strain
at
2.0 break

Supporting the trend:

1.HP1886T is purely virgin PP without filler to achieve excellent mechanical

properties which is ease of recyclability. Creep resistance test at 130°C, under pressure at 3.5 MPa, HP1886T

12

Time [h]

Source : LyondellBasell

still survives over 1000 hours continuously



Moplen RP2965

800

7:00—

00

High creep resistance PP oA
for automotive parts

Hexene modified random — unique technology push

Moplen RP2965

* Superior creep resistance with medium flowability (MFR 20), suitable for
complicated parts preformed under high creep condition
* Success stories in Europe:
1. Underhood parts such as coolant system connector, coolant fan,

Tensile Creep Test at 130 °C
test stress =3,5 MPa

6.47
6.12

500

4-00

pulley

= Raco-C6 MFR20
———HOMO MFR10

Elongation, %

400

3.00

200

]
(==]

2. Glass filled compounds for inter-material replacement such as nylon
replacement

3. Long glass fiber reinforce (LTF) compound for metal replacement

13

0.00 0.01 0.10 1.00 10.00 100.00 1000.00 10000.00

Supporting the trend:

Time, h

1.RP2965 has success stories in EU to replace metal and nylon supporting on inter-

Creep resistance test at 130°C, under pressure at 3.5 MPa
RP2965 survives severe condition up to >1000 hours, while general

LU el G I I OIS 2.RP2965 is purely virgin PP without filler to achieve excellent mechanical

material replacement

properties which is ease of recyclability.
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SUSTAINABILITY SOLUTION

S04

HVIC Polymers




%%O S04

Sustainable solution = M
for automotive applications

Growing Challenges Promising Solutions

Fuel Economy ¢ a I —® Weight reduction by Replacing Engineering Plastics / metal
Moplen RP2965 : C6 PP copolymer with good creep resistance at elevated temperature

Hostalen PP HP1886T: C6 PP copolymer with good creep resistance at elevated temp.

Cost Reduction i/.‘ P

e Weight reduction by eliminating filler
Adstif HA1152 : High stiffness PP Homopolymer (FM 2000 MPa)

Recycling ‘l J. -—
—*® High Flow compounds to reduce part Thickness
Moplen EP542V : 110 MFI PP copolymer as building block of PP compound

2

Carbon e
ofiyds -~

Emission
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HVIC Polymers

Our-Sustainable:-PP-Segments

exporting to Asia and Australia continental i
@ I ©
PP Production

Less
carbon footprint

Circular
Economy

Engage

e Adva nce Recycl 1 ng pp 7 circular economy

made from PCR mixed plastic wastes
through pyrolysis process.

made from second generation Bio-Based
feedstock based on waste and residues.

ISCC

Imernations) Sustasmatility
& Carban Gertsticatian

Global Recycled = -
\ Stan ard v ;

- N
Certified number CGI-700274 <w = {5}




_SGS

ISCC PLUS Certificate

Certificate Number: ISCC-PLUS-Cert-DE100-15572125
SGS Germany GmbH

Europa Allee 12, D-49685 Emstek

certifies that

HMC Polymers Co., Ltd.

1-1 Road Map Ta Phut 6 Map Ta Phut Industrial Estate, Map Ta Phut, Muang
21150 Rayong
THAILAND

ol of system

ISCC PLUS

and Carbon

Place of the sudt:
see abave

This is valid from to

The site of e system user is certfied as
polymerization plant, trader with storage

The scope of the certficate includes the following chain of custody options:
mass balance

SGS_ .\ X
Emstek, 31/07/2025 g IQ

Place and date of Issue mp. Signature

The issuing Certification Body is responsible for the accuracy of this document.

Version / Date: 1 (no adjustments) / 31/07/2025 ‘ E

[ e sy oy s S ot e
TR e

5
3
e T
o S e o £ S P T
e s e e S
S
o e e e o e

Bio-circular and Circular PP
ISCC Plus Certification
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HMC Polymers

VN

HVIC Polymers

ustainability Certificate

vl 1180 onscal Sres Clean
Melbourne, VIC 3000, Australia G | o b e

+61 881214151, certification@cleanglobeint.com

SCOPE CERTIFICATE

ope Certificate Number CGI-700274-GRS-2025-01
8cope CQrtmeah Version Number CGI-700274-GRS-2025-01

Clean Globe International
certifies that

HMC Polymers Co., Ltd.
Textile Exchange-ID (TE-ID): TE-00110473
Clean Globe International Client Number: CGI-700274

20/F, Sathorn City Tower, 175 South Sathorn Road, Thungmahamek,
Sathorn, 10120
Bangkok — Thailand
has been audited and found to be in conformity with the

Global Recycle Standard (Version 4.0)
Product categories mentioned below (and further specified in the product appendix) conform with the standard(s):
Processed post-consumer materials (PC0035),
Processed pre-consumer materials (PC0041)

Process categories carried out under of the above menti ization for the certified products
cover:

Trading (PR0030)
“The processes marked with an asterisk may be carried out by subcontractors.

This certificate is valid until: 2026-09-26

Place and Date of Issue Stamp of the issuing body Standard
Melbourne, 2025-09-27 P

~ .
Last Updated: 2025-09-27 . N
Status: Valid h (?’) \  Global | Recycled
= w__Stan

phort.

Ishara Amarathunga | Certifier

Licensed by: nge : Licensing Code: CB-CGI
010-01

SLAB;
Inspection Body: Clean Globe Intematonal (Pty) Lid
proof:

This scope any Dy s holder are GRS carfied. Proot of GRS corticaton
of goods deivered is provided by a vaki transaction centficate (TC) covering them.

The issuing body may itexpires f s no longer guaranteed

This scope certificate can be authenticated by emailing to

This electronically issued document is the official version
TE-ID TE-00110473 page 10f5

Mechanical Recycling PP
GRS Certification

Certificate Number:
TGO CFP FY26-4

THAILAND GREENHOUSE GAS -
MANAGEMENT ORGANIZATION > 4
TGO

CONGRATULATE

HMC Polymers Company Limited

For
Successfully meeting the requirements of
the Carbon Footprint Label Scheme for

PP resin : Moplen EP542V 1 kg

B2B Scope: 2.15 kgCO%e

as certified by TGO

2.15KgCO,e

»
N 2

Registration Date: 8 October 2025  Expiration Date: 7 October 2028

(Nake & w.

Mr.Nakorn Tangavirapat
Execuive Director

Carbon footprint Product (CFP)
Certified by TGO



HMC
POLYMERS

PP TOGETHER: Preferred Partner for

a Sustainable Future
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Product
Catalogue

Contact Information

Jatupol Surakarnkha
Technology Engineer
Innovation and technical support

Email: Jatupol.s@hmcpolymers.com

Thammasiri Chusakcherdwong

Senior Sales Representative
PP sales

Email: Thammasiri.c@hmcpolymers.com

S

HVIC Polymers
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