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Global EV Trend
Globally, electric vehicles are gaining rapid consumer adoption
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Global EV Trend
The world has begun to embrace this highly disruptive innovation

Number of EVs in 2016

Europe

North America

Japan

China

Source: Evannex, 2016
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Global EV Trend
The world has begun to embrace this highly disruptive innovation

Number of EVs in 2016

THAILAND

Source: Evannex, 2016
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Thailand Future Outlook
Both the public and private sectors are promoting EV in Thailand

GOVERNMENT INITIATIVES PRIVATE INVESTMENTS
. PHASE 1: 20162017 +(55> -

Use 200 electric buses and —— -

develop charging facilities N HONDA
‘ PHASE 2: 20182020

Research and develop EV TOYOTA I S U 2 U

batteries and establish tax ‘ ‘ _

incentives and legal regulations Major Japanese automotive companies

related to EV3s intend to make Thailand their most EV

important production base  in Asia

‘ PHASE 3 20212036 ANissan plans to make Thailand its

Have 1.2 million EVoE_%’eXB thb oads

and 690 charging stations onda plans to make Thalland its

developed R&D center

Source: Royal Thai Government, 2016
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(" IMPLICATION
»

EV will become an unavoidable disruption
i n Thail andds automotive i ni



Impact on PTTGC
PTTGCOs business units wil!/l be i
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Source: Team Analysis 7
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Impact on PTTGC
PTTGCOs business units wil!/l be i
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REFINERY
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THREAT AT DOOR

INSIGNIFICANT THREAT
Threat is not impactful because PTTGC will only lose 4.6% of its sales
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Opportunity to export to

CLMV market

Lo [5] &

% FUEL 95.4%

Aviation, industrial,

USERS & normal auto vehicles

Source: Team Analysis & Case Material
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Impact on PTTGC
PTTGCOs business units wil!/l be i

POLYMER  SPECIALTY  PHENOL

I
OPPORTUNITY AT HAND

CAPABILITY TO PRODUCE LIGHTWEIGHT EV PARTS

PTTGC currently has business units which supply
plastic parts for automotive manufacturers

Source: Team Analysis
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(" IMPLICATION
>

The EV trend in Thailand presents more opportunities
than threats to PTTGC



Executive Summary

PTTGCOs success can be eymashiuepsid t hr c

GOAL QUESTIONS RECOMMENDATION IMPACT
How to GEAR UP .
L achieve Barnarwith s 2.85 Billion
Ma.lntaln lightweight composite ' ‘ : Uly=
position as material? company to gt incremental
Thail a commercialize ol net profit
leading materials
petrochemical
company while ‘
capturing How to GLIDE AHEAD/ 40% of EV
growth through ensure Produce plant. - o parts will be
the EV trend sustainability baced bicf’plastic o o L produced
of EV parts ensure sustainable y . from '
production? supply : bioplastic
Source: Team Analysis 11
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GEAR UP

Partner with composite
company to commercialize
materials



EV Adoption
I PTTGC has opportunities to capture growth in EV market

Barriers to adoption

Charging

Low Price Long travel distance Infrastructure

Battery Life Lightweight bodies

Auto Company mc (‘5 .
- G"OBHL CHERICRL Group

Source: Team Analysis
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("‘ IMPLICATION

PTTGC has opportunities to supply lightweight
plastic materials used in EV production



Uses of Raw Material

PTTGC can provide raw materials used in EV production

Display Board

. Polystyrene (PS)
Engine Cover
Polyethylene
Terephthalate (PET)

Bumper
Polypropylene (PP)

Source: PTTGC, Craft Industries
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EV Supply Chain

PTTGC must capture knowledge in lightweight plastic

Synthetic Plastic Automotive
Polymer Resin Composite Parts

EVs

Raw material to be Combine polymer Mold and dye Assemble car parts
further converted resin with other composite into car to form finished EV
chemical to form parts

lightweight
(‘) ptt composite
GLOBRL CHEMICAL

Source: PTTGC Annual Report 2015
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Partnership Selection

PTTGC must partner with CSPH to introduce lightweight plastic

POTENTIAL PARTNERS

SELECTIVE CRITERIA

AKSA
Products to the automotive industry and
aftermarket companies

Continental Structural Plastic
Lightweight advanced composite materials

Formosa Plastics Corporation
Supplier of plastic resins and petrochemicals

Crosby Composite
Carbon fiber engineering company
supplying customers worldwide

L2

Source: Vision Gain

Product Portfolio:
R&D and knowhow in
lightweight plastic

Company Performance:
Market share and revenue
contribution from lightweight
plastic

Strategic Alignment:
Parallel vision, mission, and
strategic positioning
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EV Partnership

EV production partnership will benefit both PTTGC and CSP

PARTNERSHIP WITH CSPH VALUE PROPOSITION

Benefitto PTTGC:

0 Knowhow in lightweight plastic
composite production

9 Further integration of value chain

e Capability to capture EV trend

Continental Structural Plastics Benefit to CSP:
WHO | Fulkservice supplier creating lightweight
advanced composite materials 0 New revenue stream

Exceptional R&D e Access to new market

WHY | 50 patents and 120 materials
formulations e Increased global presence

TCA Ultra Light Technology

Source: GPSC
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