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Electrified Vehicle Types in Thailand

Bigger Battery
= BEV

[ | P H EV Mercedes-Benz C350e PHEV

= HEV

§ Engine = |CE /suzu D-max

Pure electric motors
ICE + electric motors
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Factors Supporting XEV Growth
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Global Warming

Is hail a sign of Global Warming ?

PARIS2015

UN CLIMATE CHANGE CONFERENCE
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Conference of Parties (COP) Timeline -1

Government officials from around the world assess progress in dealing with climate
change and establish legally binding obligations to reduce their greenhouse gas emissions
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New cars in the EU will have to pass stricter emissions tests

RDE tests for all Euro5 / Euro6 vehicles, resulting in higher costs

THE REAL DRIVING EMISSIONS (RDE) TEST ? : :
Key point Detail
\ Measurements All ICE

y W Diesel have to be fitted with

= /, JJJJJJJJJJJJJ Lean-NOx SCR
cat LIE

N \\ m .
o3 7 RDE Step 2 Jan 202_0 onwards, applied to all
> @ @@ vehicles exported to EU
L Higher Euro  RDE test will be deployed with

’ Standards the Euro 6 standard

Image: http://www.caremissionstestingfacts.eu
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OEM Investment in XEV

Push from OEMs required to make XEV become a reality
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Thailand’s Pollutant Emissions - 2012

= Transportation was a major contributor to CO2 emissions

= Almost all NOx and black smoke was created by diesel engine

2012 CO2 Emissions
0
0.3% __5.2%

Agriculture
m Manufacturing
m Residential
m Commercial
® Transportation

m Other
7.2%
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Thailand’s Pollutant Emissions - 2018 -l

= Data of CO2 emissions released by industry categories during Jan-Mar’18

= 2012 vs. 2018 found CO2 reduced by 6.8%
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The impact of a high fuel consumption -1

« Thailand imports about 80% of total domestic oil demand (1 mn barrels/day)
* More than 60% use in transportation sector

2017 Fuel Consumption by Type

(Million B) i
000000 H Other Petroleum E Crude QiIl A%,
800000 9% ® GASOLINE
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2015 2016 2017 * Diesel is the most dominant fuel type in Thailand
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The government’s s-curve program -I

Smart
devices

Robotics

Biofuels
&
Biochemicals

10 S-Curve Biotechnology
Industries

Integrated
Medical
Health Services

Tourism -
Aviation

Food & .
Processing Logistics

© 2018 LMC Automotive Limited, All Rights Reserved. Source: Office of Industrial Economics 12




Robust Competitive Advantages
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18 Car makers, mostly
multicultural companies :
JP, DE, US, CN

500 Tier 1 suppliers, mostly
non-local corporations.
100% Thai companies <40%

1,700 Tier 2 & Tier
3 Suppliers, mostly
local firms

Source: KBANK’s Economy & Industry Analysis , and FTI
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Challenges to current exports of Thai auto parts -1

« 2016: 40% of auto parts exported are powertrain components
=» Japan is the main destination and leading investor in Thailand’s auto industry
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Future demand in core components “1
Composition of component demand will change in line with the demand for new technology

powertrains.

Electrical
parts

Powertrains Suspensions

Chassis & BD
structure

Cooling
system

Coloring
& graphic

Control
unit

Interior :

. Accessories
] Wiring
Suspension harness
Exhaust

system

Steering

Electronic

Lighting

Wheels [- Expected to be impacted ]
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The government has released a new policy supporting XEV manufacturing

HEV Already
closed (2017) Cut 50% of excise 1) Battery
tax (battery)
2) Traction *
motor
PHEV Exempt
machine 3) BMS*
St it y ocu-
¢ Excise tax reduce to _
BEV 2% (battery) (Exemption for
CIT)

*CIT. Corporate Income Tax

IT
N/A
Exemption start from

3-6 years

Exemption start from
5-10 years
(year 9th — 10th :
technology transfer)

Source: BOI



List of key components receiving incentives

1). Battery \ﬂ
@o

2). BMS s
@

3). DCU N

4). Traction

motor

5). Smart

charging system

6). Portable xEV
Charger

7). Fr./Rr. Axle
for XEV Bus

8). On-board Charger

9). DC/DC Converter

10). XxEV Connector
w/Plug & Socket

11). Electrical Circuit
Breaker

12). Inverter

13). A/C system/parts

Source: BOI




Electrified vehicle costs: It's all about the battery “1
-Battery costs estimated at 200 USD per Kwh now and 120 USD in 2025

2017 2025

30,000 - ' .
Estimated price at $ 26k i I\iewdengSSIon
-------------- standards
: Estimated price at $ 22k
|
| i it m Battery pack
20,000 - I
:
|
! ® EV powertrain
|
|
10,000 - ! _
! m |C powertrain
:
|
: = Body, chassis,
0 - : interior
|

ICE HEV BEVw ! ICE HEV BEVw
50 Kwh 50 Kwh

© 2018 LMC Automotive Limited, All Rights Reserved. Source: LMC Automotive 18



Challenges to XxEV growth
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Technology Costs (USD) -l
* Average total cost of development and manufacturing ‘m \
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Anxieties Impacting XEV Purchase
* The below factors influence a customer’s intention to buy an xEV

* To achieve more XEV growth, we need to reduce this anxiety

Price subsidy

Charging stations

Cost of ownership

Confidence

© 2018 LMC Automotive Limited, All Rights Reserved.
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Global CO, targets do not mandate xEV
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Liters per 100 kilometers (gascline equivalent)

=  EU 2021: 95

= Korea 2020: 97
= China 2020: 117
= India 2022: 113
= Japan 2020: 122

« XEV not required
until CO, target
drops to 70g/km

Source: International Council on Clean Transportation (ICCT)
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Stricter emission standards. But not enough ... -1
= XEV not required until CO2 target drops to 70g/km

= Even some of the most fuel-efficient engines, Mazda SkyActiv D, still emits 100g/km

€CO

sticker
3 8 annsluiilos *
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L/100 km BNITMANLIDY *
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ANITIIN * L/100 km
(combined)
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ASEAN 2011 |2012| 2013 {2014| 2015 |2016|2017{2018|2019|2020|2021|2022| 202320242025

Thailand

Indonesia

Malaysia

Philippines

Euro3

Euro 2

Euro 2

Euro 2

Euro 2

Euro 4 Euro 5 (TBD)

Euro 4
Gasoline Q4#2018 & Diesel Q1#2019

Euro 4 (TBD)

Euro 4

Euro 4 Euro 5 (TBD)




SWOT Analysis for Building XEV Ecosystems -l

'+ Lack of skil manpower )
Lag of IT knowledge to
integrate with smart logistics
& SCM system

Lack of R&D investment
Complexity of tax structure
Political crisis is chronic

Lack key XEV infrastructure )

(. High workmanship quality
* Experienced more than 4
decades in auto sector
« Strong physical supply chain
+ Good location to do business
* High reliability in auto industry
« Ease of doing business

\» Good basic infrastructure
—

Lack of price subsidies h

Lack of raw mat’l like cobalt,
lithium or nickel to produce
battery or cathode

Competition from Malaysia
and Indonesia

Government promoted sector \ @] SSelRTiTTITIES
Good opportunity to create new

business lines
© 2018 LMC Automotive Limited, All Rights Reserved. Source: LMC Automotive 25

« High potential to grow for XEV
« This is the global trends

/




Thailand xEV PV Sales Outlook -I

= 8% of PV before 2022, pushed by Thailand’s XEV program

S 700 14%
(4]
wn
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|_
500 10%
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S 200 49
100 20
0 0%
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= |C Only wmmm PHEV mmmmBEV HEV —o—%XEV
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Opportunities for Thai Auto Sector “1

’ XEV new business model
* Make the difference: software, data network, tracking system etc

* New services providers: Battery swapping or battery leasing

‘ XEV key components
* R&D in core technology: battery, traction motor, BMS, DCU etc

* Strong supply base: OEMs and suppliers develop local supply of XEV parts

» XEV infrastructure
* XEV charging stations

-
N

NN

* XEV Grid and power supply: Increase capacity — new jobs available
* Manufacturing Standards: Specific equipment, testing, calibrations

© 2018 LMC Automotive Limited, All Rights Reserved. Source: LMC Automotive 28



HYBRID (HEV,PHEV) BEV

: * Relatively high, but more * Very uncompetitive, require
Price . : : . :
competitive with policy support high subsidy
. . Depreciation and TCO * Low resale value & TCO
concerns * Low technology acceptance
* Require investment in charging
Infrastructure « Lower investment in core stations and grid system
& equipment components like battery
* Readiness of 13 BEV parts
Government o Lack emissions regu|ations G ConSid.erable lack Of emissions
Policy regulations & penalties for ICE

on road and tax benefits

TCO: Total Cost of Ownership
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