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1. Jaiduamsmikuaddenaduazithkuiemsaviasunazwewneiusudaals Kuvavdssinalng

SsunadssmAaulawall “Ussinalnedu 'Su' Ko AudnawmswaneusudiWwh{uaugsu”

mscithkne (igualiimsdvltifitme Challenge)

iwudadrumsiHthesusudnlaaslaidoc (Low Emission Vehicle : LEV) ua-ivlld snusudndaas
vama:Jusiug (Zero Emission Vehicle : ZEV) (dun Battery Electric Vehicles, ua: Hydrogen Fuel
Cell Vehicles uazyuweuuninalulagidiu Autonomous, Connected, Electric, Shared Vehicles : ACES
WagrelumsanaddiHauazmsidezinoinmsauwnay fagdmsmHsuauwunthmciald

U 2030

e gnusudlUndoBadadvloamassiazeusudiRusms
asistu: (Officer Vehicles ua: Public Fleets) nasidu
ZEV 100% wausuiusniusuonomsIogadodnuas
{RUSMSans1STU:

e sonoMs KU luUsinandsiduenusudty ZEV Tudinh
15% ua-nsiJuenusudaaiudc AV Level 3 60%

e Helansisounndvla Arstsuiulichngy 10,000
K9 MUs:neA

U 2040

e sonoMmsHhelulsainandsiusnusudtiy ZEV lidind
100% ua:=ndsiJusnusudaniuds AV Level 4 80%

e ulhansiscunnGgeld asdsuulichnit 40,000 Ky
MUszinA




2. amumstumwsluanaisnssugiusud “Automotive Hub of Southeast Asia”

1. GDP amannssuenusud U 2561 1.74 swuawuun 3. Insvaswanaunssugusud U 2561
‘ mswu 850,000 au (5.5% vaumsiaanuluaianknssi)

Yy
iy 17
Tier 1 Suppliers
Foreign Thai (710 auto part companies)
majority majority
58% 39%

APoWsode
S0 HD@DLOI

$suvzui avamAnA ] Kawasaki

= ¢ 9

EnugUc 10.7% Ao 7

lADNCUN 8.5% 1 — L
| LS ® o ommml
o i v o i Iuwuamuds=naums
a\7 n a/lﬂ Sa\] U\7 H LJ 4 . 8 A ' ?d:i rs e: 2 179 O 550,000 1. Ayto assemblers 27 (18 Car and 9 Motprcycle companies)
b} ! ‘ 1 y Employment 2. T!er 1 Suppher; 710 (Auto part companies)
| L @ 3. Tier 2+3 Suppliers 1,700+

GDP Us:insilned 2561 GLJth 16.3 awawuun Au1: Thailand Automotive Institute ta=Thai Automotive Industry Association 2019
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2. yasmmumsm U 2561 4. flsie R&D vavmaensuluanenusud Us=hd 2561
e gwaududu 12 vavlan 1.94 duau 0.95 Huduun (2559) ¢ midie GERD vavdstina Aadu 0.78% GDP
* douutvuanalan Sawa: 2.06 - 113,527 au. (vayad 2559)
e avmswan neluds:=na 1.0 dwudu dvaan 1.1 ausu (e2561) - A(59e R&D vav anaknssuenusud (Motor o -
Thaand Atometie nusty ankig R ~ Vehicle) malnsuavnu 18,855 dwuwn (nndu - VT
0 » [ — - 5lfﬁU 1 Uaoqmawhn_ssunwsviém) lwalfl“mmua: AGHe R&D
b Eofne g, -  USudsunszuaumswansnaud Wi, aswawnunadau
ownpeupPros  § e ~ sngudt @ayann 1,041 usin, dayad 2560) L-434 1875420
P oo B f ¢ yaansinuIveldiuna 6,840 au (FTE)
in the world In 2016 ° ' . == N M=191 65 au.
: 1 EE * unansivudveluutusl 6,971 au (HC)
Automotive Producer EESREERIREEREE
in the world in 2016 8 3 3 S — 435 \ 36 au.

Cars [l Commercial Vehicles™

An: Bloomberg and International Energy Agency (IEA) Ministry of Commerce, OICA, 2017  fiu: @. 2562



2. amwimmenndymvamenvaimsauazaliaing uasmswasuwiu Tech - Pain Points

mswWasulavamwndaims U A3UAIUSOU AZUADIUKLND MSMaisuauwigninusUlsygy thiiugu thideda duwans:nucio
rsugiintaauauiduaguuniuranswunmian anaknssuenusudidukivluanrsguavmsdaasisiSauns:an

Wu PM 2.5 logdayamnnsumunuuaruiioninmsnaaswiaenumntu: losenuwikuzidiute 40%

aUfikamumsdud medudu 1 vavian 36.2 sweiataudsznsusanalng foslud 2559 @33 22,356 au gruyidsulsnnss
500,000 awuin

SsuraavnuaswsolWih Novunaeon 400 nu. wailudurmsodialu nnu. (Nnu. sndadudun 3 vavlan) agvlsAaMSNREUNIIN
usasrSawunnagiaaniulgsnwitu dvnamsisauciaszuu First Mile ua: Last Mile wa:nanaumvuvasadu su. nio:tv
S=uUSOIWAN

ns:EnaULEY msudvdudumsweuuninalulaguavanasnssuenusudian Wasuwulldenusudatalsy (Revolution and
Transformation) Tuduswusv (Accelerating)

u U 2561 i saavanudsusonliiddasuany (ZEV) ludsuinalneitasuin wu saavan:0susnaudtivaiuunna solWwuuaioas
0.02%, soansenusud 2 dalWwhuuaeas 0.01% vavsaausnus:ng

wUsznaumslneimsavnudumsiveua:weuntiaenin tdodu 0.5% wWaisunuchunatulng
omsinssumsunainsamsugusudaislit udu Autonomous, Connected, Electric, and Shared Vehicles (ACES)

JIOMSUSUIMISSEHIWHLIBNUMASS MAnsu Mamsinudde umsikuathHnsiawanaulfinomstdasuxnulgenusudads Hu
8




2. dauivvaumsweun ZEV ua: ACES - Usuindlne (Gap Analysis)

O snaavaa (Two-Wheelers)
= snlyuauauavtiaia 1 AuMW ANULNGato ad@ingdudu 1 ua: sawimsEnuainmass
QO snawdandav (Three-Wheelers)
= Uszansmwa Gonns:dsumsaan-ouNa Bouiny msBanuaunus:ass 1a: gogtimsdnuainmass
Q snsudivdiuuana sad soladwuassnaunUs:avs (Passenger Cars, Vans, Pickups & Utility Vehicles)
= noulsnsdumsns:GumsBau simgvae lnsvaswinugiugolingay ta: wanthmsEuonmass
O soud (Buses)
= Guliduesmsuly Ddamviaavls:ansmin 21gmsBau s:suIdadod ta: aanthmsEuanmass
Q amiidaus=alWih (Charging Stations)
= amisausaWih THhuulinsaunauiuns:H3IWWae taismsaviasumstacivaiuunna
3 szuuiinad (Eco-System) ua: Value Chain dhumsweuuninafulad

= msavnudulasvaswwuguatuayumsddsua-neuuninalulag (R&D) uazunansiu ACES Gliiieuwa
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https://www.khaosod.co.th/politics/news_2099098

mscvitKue

2015 - Usandlne duithkinelumsaomsdaadadasig CO2 iwagisaadyricnumsiuasundavamnndaine
(Climate Change) ta:latanendulumsaomsuaaudas GHG av $asa: 20-25 mafut 2030

ULTRAFINE PARTICLES
<100 nanometers In diameter

2015 - ns:nsaawauu [adthKnensBausaiWmdsuua:ay 1.2 dudu 2036 (3n 17 U) 5 |

2017 - asu. AuthAe waneusudlm xEV 3wuiu 25% ut 2036

4/ <2.5microns In diameter

2019. - usy. &MsBRUIEBNIUNINEITDIIOMIWUS=E:aU-NAW-6717 IWauAUtYMIJaNENIIaIMA

"HUMAN HAIR

50-70 microns
in'diameter



https://www.khaosod.co.th/politics/news_2099098

2. ms(inudAyiugnarnssueusudais (Huvavssuna
Y y 8 [ A

N9ENSY

ISNSIIIWEIITUY

NSNS0

NSENSROWARVIIU

IWHIITY N9EnS9y
- \

9 August 2019 wegSe: JusaiSauio 29 August 2019 wgaussad ausdsivd
$suunS3msnsznsivanaknssy (an.) [Gosoo  SSUUBSIIMSNS:NSITWAIIU
BEUAINVLIASUST90NKNSSY (3Aa.) tauau  Wawsmerduduls:sulunBauuIuAIIUSIUTD
ulsueisvgundauwuweutnguasnssuke  fasums JnsenusudlWwiuas 5 wsouuauuloune
(S-Curve) Ml [duaurnelt ara. dudums  Bms IWahrhewaausdedszinalng (nWw.) 51 ms
gundau 4 auamnssuithsne (S-Curve) da duduulsungdaasumsBenugudinm(d3)uds:ns

11 August 2016 ns:znsdv

- e poaaulsusludundmsautumsiuud wsau  cuuwuweuLmavmswaciwwoavds:inalne (WG

WAL SOURURLUDBNUNINEITaY O -~ S -
“ 5 Uit ki L9 December 2018, CU durthiauaulsnsanaknssulkbiauaewams  2018) nimaie:i 1.2 dwdutasanvuwu foe
VaUAQUIZIENUBUAIWA KN TOYOTA Ha:mo \nuunay WOULN taswanaunasmsikinadugamsanu Savidanidumssiudanusareshend
Gindualuas MIUgUssuIa cwa500 Tasumsudvdusofu (0eluauanknssuenueud a:MmMsnuNIUESMS  NSENSIVMSASY NSENSINGUAIHNSSY Ua:
AYSO8UA sadndn Beheeusutlihanasn aliuayumswansnsudnduindaudiswavnu @ linnuacuznssumsaviasumsavnu(fala) wo

< = e L o TWahmeludsainaaativayulinomsdusiums SIVWEULNIWUEIESUMSTS aluayumomuma a:
SOVNSENUBUG WSBUHUU (ool ngu True Hnsativayu p . o PPN ,

d3adssaluih 100 o b /" wanenusudlWwhluds:ing wiau gns:du Anomswanuds:=na “Simanv:tuauidoyn
dmuaauszginm ?Sm WVLVW'\E/Oli ljj eK'Bom auaHNssususutidanasnssuenusudadstiy duasumsidsnd3ulsnAudu KavNAiMS
dmi AL O TTLO LT RLS A-C-E-S (Autonomous-Connected-Electric- soulariuktienudunaindy fiodguddhiorils

Shared & Services) Uszinalnadunitiwavnimalunis@sadd 3nddy”


https://www.youtube.com/watch?v=LmEo1rduKDg

2. Avwavuanunams PM2.5 ;annisauuiny

vehicle and number

300 250 200 150 100 50 0
of passangers
Note: The figures have been estimated with an average number of passengers per vehicle. The addition of more passengers results in Source: EEA report TERM 2014
fuel consumption - and hence also CO2 emissions - penalty as the vehicle becomes heavier, but the final figure in grams of CO2 per eea.europa.eu/transport
passenger is obviously lower. Inland ship emission factor is estimated to be 245 gCO2/pkm but data availability is still not comparable to
12

that of other modes. Estimations based on TRACCS database, 2013 and TERMO027 indicator.
w1 : The EEA's annual Transport and Environment Reporting Mechanism (TERM). EEA Report No 7/2014.



2. msundeysivawungnugud : msusimassamsaasasud ICE, Tuchuds:inga

20172018|2019| 2020 |2021|2022|2023|20242025|2026|2027|2028|2029|2030| 2031 | 2032 | 2033 | 2034 | 2035| 2036 | 2037 | 2038 | 2039 | 2040

Country

aa'w.

Scope Selectmty

China Gasoline or diesel  [New vehicle sales
@ Rica — H (Gasoline or diesel  |All vehicles
Denmark H Gasoline or diesel  [New vehicle sales
France E’EI -Gasoline or diesel  [New vehicle sales
Iceland Gasoline or diesel eemeehrlecgllesiaa\lin fsollowed by mcremental phase-out of existing ICE
India o (Gasoline or diesel  [New vehicle sales
Eﬂd _l | Gasoline or diesel  [New vehicle sales
Israel E (Gasoline or diesel  |mported vehicles
Ftherlands [= (Gasoline or diesel ~ [New vehicle sales
Norway I-l. - Gasoline or diesel  [New vehicle sales
United Hingdom =] (Gasoline or diesel ~ [New vehicle sales
Sri Lanka (] (Gasoline or diesel  |All vehicles
Sweden == - Gasoline or diesel  [New vehicle sales
2
Population Capital City or iy 20]20|20]2020]20|20]20]20|202020[20 0120/ 20|20/20120/20/20, 20120, 20|20 e el
(Legal Population) | City Territory A 16[17(18]19(20|21(22|123|24(25262728 2|30|31132/33|3435/36/37/38/39/40
9
1.20 million (2018) [N Brussels Belgium H Diesel All vehicles
4.84 million (2017) British Columbia Canads mam Gasoline or Diesel |All vehicles by 2040, 10% ZEVs by 2025
2.26 million (2016) Vancouve Canada : (Gasoline or Diesel All vehicles, electric buses by 2025
9.26 million Hainan China |l Gasoline or Diesel |All vehicles
/77,218 (2019) Copenhagen Denmark mmm (Gasoline or Diesel All vehicles, electric buses by 2025
2.65 million (2015) Quiitg Ecuadoni= (Gasoline or Diesel All vehicles, electric buses by 2025
2.23 million (2013) Parid Francd il B Diesel All vehicles
160,601 (2017) Heidelberg German I I (Gasoline or Diesel |All vehicles, electric buses by 2025
664,046 (2012) Athens Greecq ﬂ Diesel All vehicles
.87 million (2018) Rome [taly] m— Diesel All vehicles
1.40 million (2018) Milan Italy — (Gasoline or Diesel |All vehicles, electric buses by 2025
3.92 million (2016) Mexico Cit Mexicogg Diesel All vehicles
866,737 (2018) Amsterdam Netherlandy == Gasoline or Diesel All vehicles
1.70 million (2018) Auckland New Zealand == (Gasoline or Diesel All vehicles, electric buses by 2025
3.74 million (2011) Cape Town South Africel = (Gasoline or Diesel |All vehicles, electric buses by 2025
3.22 million (2018) [ Madrid Spair| Sg= Diesel All vehicles
1.13 million (2018) Balearic Islands Spain B= (Gasoline or Diesel |All vehicles
1.62 million (2018) Barcelona Spain BE= Gasoline or Diesel |All vehicles, electric busesby 2025
40, 84261288 D) Modified from Wikipefiziaeehs Jpéadvikigeas. org/wiki sil_fuel Gasoline or Diesel Al vehicles linitially during daytime hours on six sireets
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2. snaud BEV a:iisymenniisa ICE Tutl 2025 owns i Battery nanavasidaliiav

anf sywavuninas (US$) dwsusnsud danladaimiuve kwh, 2010-2018

Electric-vehicle battery prices per kWh, 2010-2018

Per unit of energy, electric-vehicle batteries are getting cheaper very rapidly. Prices are expected

to get even lower as technology advances.

2010 2011 2012 2013 2014 2015 2016

Prices in constant 2018 dollars.
Chart: The Conversation, CC-BY-ND - Source: BloombergNEF Battery Price Survey - Get the data

2017

2018

U.S. medium segment vehicle

Thousand 2016 $
50
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30 .

l
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2016 2018 2020 2022 2024 2026 2028 2030

o O

A1 : Bloomberg New Energy Finance. Note: Estimated pre-tax retail prices

mum Battery
= Powertrain
mmm Vehicle

ICE medium



0% wvavsnlnu ud 2030
47 ¢ ' -
« o '// /

Mexico Supporting CEM

i & Becricy
1
1ea

Netherlands Norway  Sweden India




. Ussuieumissaavigsa XEV wwdudu 2 iy ;nulsue EV30@30, 2018-2030

New Policies Scenario

EV stock {(million vehicles)

2018 2020 2025 2030

300

250

200

150

100

50

0

EV30@30 Scenario

2018 2020 2025 2030

BPLDVs-BEVY WPLDVs-PHEY BLCQ/s-BEV MBLCVs-PHEVY WMBuses -BEV  MBuses - PHEV B Trucks - BEV M Trucks - PHEV

In 2030, global EV sales reach 23 million and EV stock exceeds 130 million
vehicles in the New Policies. Scenario (excluding two/three-wheelers).

In the EV30@30 Scenario, EV sales and stock nearly double by 2030: sales
reach 43 million and the stock is larger than 250 million.

Au : Global EV Outlook 2019 Page 120.

Note :

PLDVs = passenger light-duty vehicles;
LCVs = light-commercial vehicles;

BEV = battery electric vehicle;

PHEV = plug-in hybrid vehicles



2. Ussnumseaaiesa XEV ludszinafus:maulsuis EV30@30

100%

80%

B60%

I
o
&

Market share (%)

o
=]
ES

o
=S

100%

80%

60%

40%

Market share (%)

20%

0%

2/3 Ws

2/3 ws I

China
3 3% =28 3%
o = = @ =
MNPS EV30@30
mEBEV |PHEW
Japan
. I I i
= @ = = = T =
338 2332878
(= a] — F‘:l“ (=] —
MPS EV30@30
HmEEY W PHEV

100%

80%

60%

40%

Market share (%)

o
=]
S

o
ES

100%

80%

60%

IS
o
£

Market share (%)

20%

0%

2/3 Ws

2/3ws [N

LDVs I
Buses [l
Trucks |

Europe

LDVs Il

Buses
Trucks |

NP5
M EEV

Lovs I
Buses NG

Trucks |

2/3 ws I

EV30@ 30
PHEV

United States

NP5
HBEV

2/3 ws I

LDVs I

Buses Il
Trucks [

EV3I0@30
W PHEV

100%

Market share (%)

Market share (%)

B0%

B60%

40%

20%

0%

100%

80%

B0%

40%

20%

0%

India

China and Europe maintain

leadership in the EV market in
both the New Policies and the
I EV30®30 scenarios.
™1l
o 9 = 3 en 9 - =
~ = = ~ 2=
NPS EV30@30
mBEV PHEV
Rest of the World
Notes:
NPS = New Policies Scenario;
EV30@30 = EV30@30 Scenario;
2/3Ws = two/three-wheelers;
LDVs = light-duty vehicles;
I I BEV = battery electric vehicle;
- N _ a PHEV = plug-in hybrid vehicle.
= E E J";1' = E E _l;: Source: IEA analysis developed with the
(13 B | ot el m o0 — ..
o~ = o - IEA Mobility Model (IEA, 2019a).

NPS EV30@30 .
WEBEV  EPHEV Aun : Global EV Outlook 2019 Page 125.



2. msUssmsthinegavwansasudsisltey - sn XEV Light-Duty Vehicles (LDV)

ASIA
+ Toyota More than 10 new models by the early 2020s and 1 million BEV and FCEV sales around 2030.
« Honda 15% electric vehicle sale share in 2030 (part of two-thirds of electrified vehicles by 2030, globally and by 2025 in Europe).

* Renault-Nissan-Mitsubishi 12 new EV models by 2022. Renault plans 20% of the group’s sales in 2022 to be fully electric. Infiniti plans to have all
models electric by 2021.

 Mazda One new EV model in 2020 and 5% of Mazda sales to be fully electric by 2030.

* Maruti Suzuki A new EV models in 2020, 35,000 electric car sales in 2021 up to 1.5 million in 2030.
* Hyundai-Kia 12 new EV models by 2020.

« BJEV-BAIC 0.5 million electric car sales in 2020 and 1.3 million electric car sales in 2025.

- BYD 0.6 million electric car sales in 2020.

« Chonquing Changan 21 new BEV models and 12 new PHEV models by 2025, 1.7 million sales by 2025 (100% of group’s sales).
« Dongfeng Motor CO 6 new EV models by 2020 and 30% electric sales share in 2022.

*  Geely 1 million sales and 90% of sales in 2020.

« Other Chinese OEMs 7 million sales in 2020.

* Mahindra & Mahindra 0.036 million electric car sales in 2020.

EUROPE

* Volkswagen 0.4 million electric car sales in 2020, up to 3 million electric car sales in 2025, 25% of the group’s sales in 2025,
80 new EV models by 2025 and 22 million cumulative sales by 2030.

* Mercedes-Benz 0.1 million sales in 2020, 10 new EV models by 2022 and 25% of the group’s sales in 2025.
Daimler quitting development of ICE’s (Announced on 19 Sep 2019)

- BMW 15-25% of the BMW Group's sales in 2025 and 25 new EV models by 2025.

* Volvo 50% of group’s sales to be fully electric by 2025.

AMERICA

* Tesla Around 0.5 million sales in 2019 and a new EV model in 2030.

* FCA 28 new EV models by 2022.

- GM 20 new EV models by 2023.

* Ford 40 new EV models by 2022.

« PSA 0.9 million sales in 2022. @

A1 : Global EV Outlook 2019
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Chinese EV Brands (2019)

B 0 e b

12

24

10.
11.
. Chang'an

13
14.
15.
16.
17
18.
19
20.
21.
22.
23.
. Changan Ford
25,

Adways

Alibaba (Roewe)
Aoxin

BAIC

Baidu Apollo
Baojun

BMW Brilliance,
including Linoro
Bordrin
Borgward

BYD

Byton Auto

Automobile Group
ChangJliang
Chery

Cowin

Denza
DEARCC
Detroit Electric
Dial EV
Enovate
Everus
Faraday Future
FAW

Guangzhou
Automobile
GroupCo, Lid.
(GAC / GAC
Motor) - Karma
Automotive.

26.

27.

28

29

30.
31
32

33.
34.
35.

36.

37.

38.
39.

40.

Geely, including
London Taxi
Company and Geely
Zhidou

Great Wall Motors
(GWHM) and WEY
GreenWheel EV
(Shenzhen
Greenwheel Electric
Vehicle Group Co.,
Lid)

Guangzhou Tovota
(GAC)

Gyon

Haima

Han Teng
Automaobile Co.,
Lid.

Hawtai

Hongqi

Horki (Dongfeng-
Yueda-Kia joint
venture).

Hozon Auto
(Zhejiang Hezhong
New Energy
Vehicles)! NETA
Human Horizons
JAC Motors
Jiangling Motors
(TMC)

Kandi Technologies

41.
42.
43.
44.
45.
46.
47.
48.
49.

50.
51.
52.
. OFA (GWM ORA)
54
55.

53

56

63

66.

Karma

Eawei
Leopaard
Lifan Group
Lucid Motors
Luxgen

Lvnk & Co
SAIC Maxus
Mhin‘an Electric
Automobile Co
(Minan Auto EV)
MG Motor
NEVS (SAAB)
NIO

Polestar
Qiantu

- Qingvuan Auto
57.
58.
39.
60.
61.
62.

Qoros

MNoble

Roewe
RAYTLE

SF Motors
Singulato Auto
{Zhiche Youxing
Technology Co.,
Ltd)

. Sinogold
64.
63.

SiTech

Sokon Industry
Group.

Soueast

67.
68.
69.
70.
. Dongfeng Venucia
72
73,

!

74.
75.

76,

77
78.

79

Suda (Henan Suda)
Techrules

Thunder Power
Traum

Weichai Enranger
WM Motors
(Weltmeister )
WindBooster
Xiaopeng
Automobiles,
Internet car
company.

Wema Auto,
Sichuan Mustang
Automaobile Co (a
Fulin Group
company).

Yudo Auto

Yu Lu (Dongfeng
Luxgen JV)

. Youxia (Kitt)
80.

Lotve Auto (Zotye
International
Automobile Trading
Co., Lid)

At @ https://en.wikipedia.org/wiki/List_of_automobile_manufacturers_of_China

Joint ventures

A foreign car manufacturer is allowed at most

Foreign Auto . .
Joint Ventures (with)

Brilliance Auto (BMW:-Brilliance)

2 joint ventures in China.

BMW .
Fiat .
Ford .
General .
Motors (GM)
Honda .
Hyundai .
Jaguar Land -
Rover

Kia .
Luxgen .
Mazda .
Mercedes- -
Benz
Mitsubishi -
Nissan .
Peugeot .
Renault .
Suzuki .
Toyota .

LW A | P

GAC
Changan
SAIC, FAW

GAC (Guanggi Honda), Dongfeng
Motor Group (Dongfeng Honda)

BAIC

Chery (Chery Jaguar Land Rover)

Dongfeng Motor

Corporation (Dongfeng Yueda Kia)

Dongfeng Motor
FAW, Changan

BAIC (Beijing-Benz), BYD (Denza)

Soueast

Dongfeng Motor Group (Dongfeng

Motor Co., Ltd.)
Dongfeng Motor Group
Dongfeng Motor Group
Changan

GAC (GAC-Toyota), FAW

Al I"A\AI




2. thagw sn ZEVs dwand Adveludestu ua:luaunn
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oy |
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N} e B 27 AT

TOKYO0 2020

Smaﬂsju e sUIHLe95y Honda uatsudn f
UssgdnsumsBanutuidon 154 usahld sim
26,000 ¢s sanvav 40 000 fu —e TYOTA

Baojqn E100 snsudlihoniu j
sMEUAUlIEe 200,000 uin 2019 BYD Yuan EV360 Now On Sale In China A1 @ @23y., 2562 * sausdusumwanusavdaya websites [JuthaghaiiaGlumsuiaoaiuduniw




2. thogw snusudavslsuuuu ZEV - Made in Thailand

3 EV Prototypes, by MINE Mobility,

Thai Company, Mar 2018.
(4,558 Ordered in Apr, 2019)

05777

First One Mile Mobility

3 EV Prototypes, Mar 2018
by FOMM, manufacturing

in Thailand (1,666
Ordered in Apr, 2019)

WELTMEISTER
L

PTT ua: WM Motors o:saunudnuanudull(a
umstduyunuisihesnsudiWihoay WM Motors
losv:dugugnavavaansnsud WaHSURSUNEL
Us:nAlu nguiaideasSusanidevld wa:desiuiia
FsuazweuLIUItas SSusnsudini

21




2. tagv susudalskuwu ZEV wuaavds - Made in Thailand

Beyond Mobile
l e

WWW.KAPOOK.COM

10 E-Motorcycles Test, by PTT, EV Platform, by DTAC.

Thai Company. Cost 70,000 B. Cost 95,000 B.
(3,000 Ordered in Jul, 2019) range 200 km. (Feb, 2019)




2. thagw snusudavslkuuuu ZEV ua: AV - Made in Thailand

BANGKOK

28 August, 2019 wngaussSad dusdsivd Ssuunsinnis
NS:NSIVWAWIU NWW. Yuilausznaums 12 g duiasy
Isumsanssusudidiinwas 5 duthdioaain da: 21,000
AU HVUsHIaM Beld Ja: 183 au.

RUSNaUMS NautnuAISILTD

N - o . EV Autonomous Car \u3vgsiu
fasumisdnsenusudiWwiuas 5 5uu 12 swe

s8N saga wawas alsy S, nahe NB-loT (Narrow Band Control Vehicle annsuinwe ua: avuan
usén ladou 1uA o, loT) M msdaasuuulSae s:e:my 950 nu.

. UsENn dusav (nswaud) 1Mo, -

10. ustn avsaw (Inguaud) 1Mo, Us=ansmm

11. usln ams 8 (Us=inslng) $na

12. usun 3 asau Wawas yna 23

1. USHN WWassa aald Swwane M, STHII UH1INgNagduyaiunsuns

2. UsEn Bunsa ned o, ta= AlS ls5tunu AIS Digital 18 August 2019 0s.35nd WEUNSE

3. USBN suwWasa Laltias o, Intelligent Nation 2019 saunv SsUUSIIMSNS:NSIVMSaAUFANU

4. usen ld N3u BUWIST SNa, - o o= . et o -
5. usan chog (Ussnalne) 10, ulsuanazweuun Smart City doe Snenmans Jeuazuionssy [0vAU snaud
6. usun nfwasau vaimas o, inalulad loT, Big Data ua: Al aog I$Audu vav u.a. Wus:uu 5G Remote

/.

8.

9



2. Mag shusua EV-Conversion, ZEV - Made in Thailand

-

m transformers

FMTIRATHAI PANUS”

umw?lu
500 [

- .
21 0.9, 2560 nWw. atuauusudssneulumsive 25 au. uas

any. atuayuaudsntu 35 duun “asemsivewnsads:nau
snlWhaaulaviasAdadaudav (EV Kit & Blueprint Project)’

BLISS-ggggsg

PANUS Ground Service

Equipment (GSE) — All Electric
Pushback Tractors .
TIRATHAI. EV-Conversion incl.

Battery start: 2~400,000 B.

nilw Sunausneue WW nW-gand. iIEV ann
aana. fiuyusuulas 200,000 B. Excl.
Battery sividil 2563 wananaludswiciaed



2. thagw EV Business vavustnuiuna=tulusiaidvav aun. ua: Us:inslne

* InsUyay uSENUBUSNETHN [GUSUNaansinavnulussianedtlaviuwdanuiWii nasa Value chain undu
lamamsavnuyagwus:naumsnenvlugsiathiuia:ssiodue WasnsudWrhasavtaiainiu wu msavnulu
amiis1SolWwh ssioslaiauuniaas ssivnuuuawasnElky (reuse) 1a: msavnulu Startup Mineddav

Autucnaassnsud W ludvds=ina (Judu

ﬁqnamnmmaonu atiar i Naasnuun‘lﬂﬂ‘lua Startup wmaTulain
waativhnasnu uuana’ uardawiy | #ai/alesal 193 | Startup mATuTadn aeans miimsasaoudiih sudu ninmicnauaiviia
MAUNY WA Tauuainvh inmAusnuua v
[ MOU Au 6 nsnnuﬂaa
<‘> ‘Esmuauwunaaumtaas snnumu!wumamnn

watuladsaaudinmh

a direct *'E.m :' oBILImTY flunuva license msuda V
oy ecne 'gl( PSR G~ ‘na’o’l uuALaasasau
P — ) - agemaster f‘,‘ ﬁ,j. anui2oAwigNiaEaNdn '\/ V
) Lightsource ® storeDot // Euel .L y — \/

suReo

o (\ newmotion "‘ -
LCON BANE / S
=2 s M A LONTY flg== X
& a ﬁum:jatmguﬁuaq nantususaoualih

nNatron Energy chargepoind
7 3 l a - &
Im uuuu:;am:m;\:ﬂaa uantuausaoudvh

® o.

{

25

A : msIrsilas SCB Economic Intelligence Center (EIC) :ndayauagusin tasdting1d



2. SwusasudiWwi BEV ua: PHEV daamiissalWwh siedszina U 2017-2018

HUDE @ Autia 1 ami

Tne 62.3

uasted [EIEGEGEEEEEEEEE 3.5
gusgv I 16.6

D uanistiaoNuSENtulng uSEnlussiodu o (Guenams
' aunuiamsKusmMstiwasavsumsiaulawavsnsudinih
gusnzaranndns I ©.90 BUNU 21N 8W @daad rMMstatINSavNSIAIKSUSnBU

IWAKUNS U 813U 3taWou 21 awn Wasavsumsinuiu

Wsoias I 7.4 yavsneudiWmuatnan ta-tauauavtialaWalnduagand

Al 7.1 NNN&u taao 24Fu:1fu\1 Uiy Kwlstudu, |
TCC Group, slugusmssasud A.C.T. ua: Cockpit
Su I 5.7 AdiacvaminSs W luWuntiwayensmsusSMs Hiianm

tasiiu M 4.5

wsasuaus [l 3.6

A - msaasitlas SCB Economic Intelligence Center (EIC) :ndayavav IEA nsumsyuavmaun tazanausugudiinng 26
rNake: UssinAlnaidudayavaed 2018 daudsanAau o Wudayavat 2017



2. fasumismiswviuweuundunuusiusudinwi asei 1 (EV CUP 2018)

fondgmisududiu: Weuun = —
duuusniWih 3-4 3 5 | ==
NHSUNGUYHSIWNMS
WatBin3auniunun
IWKWE
Wiwhsufonssy: 321
Au 33 fiv 19 amuu
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1. wnsuldsumstenaa
ANUSOUEUEUAIWLAINNT
250 au

2. inansaniuautamusnu
gudlWWivau 1271 au 2n
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fvau 10 duuuu
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2. miandmswWeuunszuu Advanced Driver Assistance Systems (ADAS) aausiufiu ZEV

»>

”~ e —
Adaptive Cruise
Control
~ e —

’ Self Parking

ADAS is one of the fastest-growing segments in automotive
electronics. Made up of different technologies ADAS is designed
to avoid collisions and accidents by warning drivers or taking
over control of the vehicle whenever hazards are detected.
ADAS relies on inputs from a variety of sensors that allow the
systems to “see” what is happening around the vehicle.

Million S

;_.._-—-—“.

j‘:—ﬂL —.__4.——_'

T T 1 T 1 1 1 1 T 1
2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

== United Kingdom -9= France

== Spain = |taly == RUSSIa

The ADAS market in Europe is projected to grow at a CAGR
of 20.41% over the forecast period of 2018-2026. Luxury,
sport and autonomous cars are three majorly observed
categories employed with advanced driver assistance systems
(ADAS). This driver safety technology is directly proportional
to the number of autonomous and luxury cars produced.
Since Europe boasts of world's biggest automobile industry,
the ADAS market is booming in this region. .




2. msmHuas=auadwawisagavsn AV ewnassiu SAE J3016.

Snevmans FiusauSanssuurnG

LEVEL3 LEVEL4

A No Driver
wareness Intervention

Longitudinal or Traffic for Take Over
No Active Transverse Control

Assistance Guide

System 23 Take Over
Longitudinal Request

Longitudinal or and Transverse
Transverse Guide

Guide

Hands On Hands On Hands Temp Off Hands Off Hands Off Hands Off
Eyes On Eyes On Eyes Temp Off § Eyes Off Mind Off Driver Off

-t

Autobahn (SA) § City (Ride Sharing) |
-_. L

A : hitps://medium.com/venture-capital-think-tank/in-recent-years-autonomous-vehicles-have-become-a-hot-topic-for-investors-worldwide-d5dcd2045a76

No Take Over
Request




2. udiudncyuavsnsuddundaudalulc

Under the bonnet

How a self-driving car works

* (Global Positioning System (GPS)

Signals from GPS (global positioning system) Lidar (light detection and ranging)

sat;l:tes are a:mbined with readings from sensors bounce pulses of light off the
tachometers, altimeters : ndings. Th lysed to | i i
i i €D * Light Detection and Ranging
more accurate positioning ) o——— edges of roads
than is possible with ’ (|_|DAR)
S ke - \::deo cameras detect trafﬁcflights.
S — road signs, keep track of the :
Radar Eoadiion Bl athe: vabicias s look * (Cameras (Video)
sensor = . out for pedestrians and obstacles
on the road .
¢ U ltrasornc Sensors
-
N . C
) —— entral Computer

e Radar Sensors

» Dedicated Short-Range

\/s \\
(,_) H )

\gJ)

Communications-Based Receiver

Ultrasonic sensors may
be used to measure the
position of objects very The information from a
close to the vehicle, of the sensors is ana
such as curbs and other by a central computer that
vehicles when parking manipulates the steering,
accelerator and brakes. Its

(not pictured)

software must understand Radar sensors monitor the position of other
the rules of the road, both vehicles nearby. Such sensors are already used
R e formal and informal in adaptive cruise-control systems .

A : Autonomous Vehicles: Navigating the legal and regulatory issues of a driverless world. MCCA Global Tec Forum.



2. msaamsaisagud AV T3wuiu 15-60% ut 2030 ua: 80-95% Tud 2040

[ ] High=disruption scenario
for conditional or betier |
autonomy (L3 )

L ]
{% High=disruption scenario | >
High-duration scenario entails for full autonomy (L4)
& - = Regulatory challenges overcome in key markets
« Safe and reliable technical solutions fully developed
o « Consuners enthusiastic and willong to pay
_ﬂ'. L ]
Low=disruption scenarko
o for conditional or better e,
ot v autonomy (L3 +) |
E}% L ]
Ramp up as Technical and regulatory Slow consumer uptakes
AN ﬂu’ﬂllatl"l'l'ﬁ' narmriers I:IE|-H"' commercial driven III"' I valua
EFII'EEI:IE- dinss scale Introduction of FITI:IFII:IE-H.'IDI'I ar I'IEI;E'H'.I'E
e popUlar customer autonomous vehicles publicity following .
madEels oritical Incidents
A *  Commertial Manufacturing Mass market Low-disruption scenaria |,
introduction of full E-HFI-EE“."" for lgadars for full autonomy [Ld)
autonomy by now tech players introduce full S
tech players and ramgs up autonomy /’
4% *  premium OEMs gradualhy .
o
-'-..-
By ® i o
* — e _____'-'—___-‘
* & —— - —i— E— _l_ ‘
2020 2025 2030 2035 2040
31

A : McKinsey&Company - Automotive revolution - perspective towards 2030



Some AV Companies/

« EasyMile

* Navya

* Next-Future
« Olli

» RDM Group

» GATEway Project

» Parkshuttle

+ Texas A&M

» Apollo (Apolong) -
Baidu/ Kinglong

» Transurban

https://en.wikipedia.ore/wiki/Vehicu

lar_automation

 Taxis

» Healthcare, Car repair, and Car insurance
* Rescue, Emergency response, and Military
* Interior Design and Entertainment

» Telecommunication and Energy

* Restaurant, Hotels, and Airlines

» Elderly, Disabled, and Children.

Road Attributes
60°
80
t 90km/h
Located at front

and rear, detect
proximity of obstacles

Speed: Limited to 40km/h
10 help ensure safety

C activated N\
80km/h

Rotating sensor

sssss 180m distance
through 360" to generate
3D map of surround —.'
o Engine: 160km-range
W'"d“'ee'“;e” WY o0 ctric motor - equivalent

11§ to one used by Fiat's 500

Advanced driver assist system
(ADAS) map visualization

Car would be
mmmmmm d with

ladlsd usEnamsSnawdys@adiou
SUTRUSMSYUAAUAAIBSOUSSNN
WaWUlSU Ai-waa vavlaulsa
Juna 26 duualandunumsyady
Jumiv 60 WasiBud Warsuru
MsEnusnussnNdBawsauAUTU

A 1 3023, 2562 * sausausUmwannirasdaya websites iduiathviwa B lumstaaaBidum

Ford : Self-Driving
Commercial Vehicle
Wasanttaithavnu 500 Surssny
023aSAULSENAMSNIWANAL
soussnnWaUWAN uarsse 3alu
S-g:H3oNT US-NaUMSYUEVEUA
chvgnnaduiaos:gznaimsyuay
aamsUaasmaizauns:=an ta=mav
IWdtydoyKiunaunauwdnviugusn

Domino's Explores Driverless
Pizza Delivery

Toyota Research Institute Rolls-
out P4 Automated Driving Test
Vehicle at CES January 2019.
Pony.ai and Toyota partner to
build self-driving cars and services

Lyft ride-hailing company
piloted its autonomous
ride-sharing vehicles, in
Boston, 30 AV in Las
Vegas CES January 2018.

> S

Uber iust revealed a new self-drivin
car that it will use to take on Tesla
and Waymo in the RoboTaxi Wars


https://en.wikipedia.org/wiki/Vehicular_automation

2. Areas of Innovation and Key Technologies

O Autonomous Driving: Navigating a vehicle without human input from passengers using sensory (LIDAR), control, and

-
Ke) navigation equipment that responds to the environment when traveling.
)
©
8 O Driver Assistance: Enhances vehicle systems for safety and improved driving when the driver is in control. Technology
= includes blind-spot detection, pedestrian detection, lane-departure warnings, intelligent braking, traffic-sign recognition,
- automatic braking, and adaptive cruise control.
O
L O Telematics: Includes telecommunications, vehicular technologies, road transportation, road safety, electrical engineering
D (sensors, instrumentation, wireless communications, etc.), computer science (multimedia, Internet, etc.), GPS technology,
< DSRC, V2V, and V2l.

O Artificial Intelligence (Al) - In order for the AV to operate in a full range of environments with millions of changing
L aspects that will need to be accounted for, it will require Al, which will allow the base level software to be developed
&’ and tested with a self-learning capability.
5’,, O GPS - These global positioning systems will be a critical link for AV to determine their location as they move.
O
8 O Dedicated Short Range Communications (DSRC) - The ability for vehicles to communicate with each other (“vehicle-
S to-vehicle” or “V2V") and infrastructure (“vehicle-to-infrastructure” or “V21I").
@
|_
>& [] LIDAR - LIDAR is a radar system that emits a laser in a pattern similar to a rotating radar, only in more discrete and
:qc’ densely-spaced increments. The reflected laser light is used to provide the AV information on the distance for each

33
A« https://www.herrmanandherrman.com/blog/vehicle-vehicle-communication/

discrete laser emission.



2. Connected and Autonomous Vehicles (CAV)

Autonomous car data vs. human data

In 2020, the average autonomous car may process 4,000 gigabytes of data per day, while the
average internet user will process 1.5 gigabytes. That means...

Two-thirds of senior industry leaders are confident
that Connected Autonomous Vehicles (CAVs)

will be on UK roads in the next five years, and they
think the benefits will go beyond safety.

L)

>

9.5

" 77A : ’ 7 -
RS AT
o] S\ o -ré.‘%‘v'}ﬁ
1 autonomous car = 2,666 internetgdusers

A : hitps://www.smartcitiesworld.net/news/news/leaders-eye-autonomous-vehicle-benefits-beyond-safety-36 26



3. nosmsuazdatduauuzdeulsure (Policy Measure & Recommendation)

Lasmistiazdaiguauuzvuisuie (5 dw)

1. msmHruaddenatuazwWhruieidgaiudau 10 d 20 U

2. msens:audonduansnyavanaitnssuazpus:naunmsluds:ing
(Industry/Local Capability Building)

2.1 ZEV and ACES Technology and Innovation Development
2.2 ZEV and ACES Personnel/ HRD
2.3 R&D/Lab, Testing Infrastructure
2.4 Standard, Law & Regulation
3. Charging Infrastructure
4. Incentives
S. Awareness



3. nasmsuazdaiguauuziduulowe (Policy Measure & Recommendation)

UIISMS NS08V INERTaVNURUDENIUSENUDE 12 NSNSV

drununenssuuns (BOI)
NS:NSINSWEINSSSSUBIALA:duIadal
NS:NSIVALUNAL

NStNSIVWAWU

NStNSVANAHNSSUY
NS:NSIYMSAUANET INeAMdns Jveuazuianssuy
nsznsvaINaNaIAsusnaua:dony
NStNSIVYNISAAY

NS:NSIVWITUBE

10 NS:NSANWISNS

11.ns:=nsavusvaiu

12. ns:hsavnishiavinevuazin

WEONOUIAWNR
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1. Jaiduamsmikuaddenaduazithkuiemsaviasunazwewneiusudaals Kuvavdssinalng

SsunadssmAaulawall “Ussinalnedu 'Su' Ko AudnawmswaneusudiWwh{uaugsu”

mscithkne (igualiimsdvltifitme Challenge)

iwudadrumsiHthesusudnlaaslaidoc (Low Emission Vehicle : LEV) ua-ivlld snusudndaas
vama:Jusiug (Zero Emission Vehicle : ZEV) (dun Battery Electric Vehicles, ua: Hydrogen Fuel
Cell Vehicles uazyuweuuninalulagidiu Autonomous, Connected, Electric, Shared Vehicles : ACES
WagrelumsanaddiHauazmsidezinoinmsauwnay fagdmsmHsuauwunthmciald

U 2030

e gnusudlUndoBadadvloamassiazeusudiRusms
asistu: (Officer Vehicles ua: Public Fleets) nasidu
ZEV 100% wausuiusniusuonomsIogadodnuas
{RUSMSans1STU:

e sonoMs KU luUsinandsiduenusudty ZEV Tudinh
15% ua-nsiJuenusudaaiudc AV Level 3 60%

e Helansisounndvla Arstsuiulichngy 10,000
K9 MUs:neA

U 2040

e sonoMmsHhelulsainandsiusnusudtiy ZEV lidind
100% ua:=ndsiJusnusudaniuds AV Level 4 80%

e ulhansiscunnGgeld asdsuulichnit 40,000 Ky
MUszinA
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NUIUMSWaasn (auAu)

Jwau ZEV, AV (%)

= . y 2040
3.0 mstuchrnelud 2040 du ZEV 100% (hagan - . L
- nansnauaun 3.0 dudu o
_____________________________________________________________ o e e — _ 100%
Clavmsaamsdaasmauany PM2.5 aomsidgadin 20— B
o - - . HAMTDATUIY 2.6 AuAl 0
- 9NQUAIKY taaluayulRinomSAtLINgOaIknssulias 5539 S B 87.5%
; . o Y o ZEV
2.5 inalulagnaaaluds:ing NARINATUIL 2.5 G %-100°
- 20 Scenario#3 | S‘K‘; Ll\(/)gﬁ’ 75%
Environmental
% o . 0
,,,,,,,,, 2020 2 1fFwew o —" .| TargetDriven B 62.5%
2.0 AuAu
. (0]
0 — Scenario#2 | 65%-75% N BN B8 5 OA’
—— Current Policy
35%-45% 37.5%
Scenario #1 559%
o BAU | -uu-fE B B B - B - e - o
ZEV L
ZEV 5% 4-! ! l 12.59
ZEV 5%
----- ZEV - AVLV2 B
0.05% o . VL s%2s% =
AVLVL — AV LV3 0%
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
2020 2021 2024 2025 2030 2040
+ Oxford, UK+ Costa Rica - Norway * Battery <100 - Denmark, Iceland, India, Ireland, Israel, Netherlands, Sweden anidnnswansa ICE « France. India anidnnnswaasa ICE
aALlNAT  BALRANTS amdnas  USD/KWh  « vinlindaludssinandnsa ZEV ‘laatnoidien . sinSalugTsiudasa ZEV adnoidion
Wamnsa ICE walmsa ICE wansa ICE® 91A130 « Campaign EV30@30 1u 9 dszine Canada, China, Finland, France, India, Japan, “ ’
At a0y, 2562 ZEV<ICE Mexico, the Netherlands, Norway, was Sweden



1. Jaiduamsmikuaddenaduazithkuiemsaviasunazwewneiusudaals Kuvavdssinalng

d asu. vativ Atuznssumsaviasuuazweuuaaaiinssy ZEV uaz ACES (Joint-Ministry
Committee 0ol usu. K39 sav usu. WuUs:s1U LA-IRINUIINNSNSIVKAEN asmABNEU
WJunssums) MKA :

MruauazwanauBomsus:ma whewe ZEV ua: ACES Wt 2030 ua: 2040
vamuiosmsaviasuuazweuun ZEV uas ACES

JarhuwuAthmedumsweunaaaknssy ZEV uasinalufad ACES ol
wUssnaumsineens-aullawwanlus:=au Tier 1 Tu 5-10 T (ACES Technology
Roadmap & Commercialization)

<umsiweuuninalulaguaudnnssunaaulangainud@avnisyavaana
AacnuiazussiguwamscntuanutiduUenuithkunenmkuo
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1. msmKuo3denatuazWhHuehdaudaau - nisutvdvatuznssuNsiulndau

UIUI2A6
(International
Know-how)

- &oniusatiiinain
evdsyine
AAlandu ilavA
AuLaznATuiall

uiui

*  MINAFAU UIATFIU

*  ATUWNRIUN/
aranaatnatuladl
LagavAAIUNg

AU @21y, 2562

Va. aen”mmi’“
@ WmAatuiad

-

N

@ AU DINITUINANAUALHUIINA
(Market Demand)

+  AsaETvaRInNIATs (Government Procurement)
*  AMUAAYIAITUAINNATE ANALaNAU
+  AsaEFvavAmmIuNaWIuInATuladuavlssing

\

@

AOLENSSUNNSAILES
HaznsNUIaNHI1UNSTU
ZEV uwaz ACES

AaANNUSUIsaAaILSEINA )

v

(Thailand Local Capacity)
fn'lnama'mn'isu N ((aansdnen )
(Industry) (University)
BUYRNNAUIR _ =
.  SMEs * UWINENAE

. LFEs » gantuinalulad

+  MNGCs

l.u.l'\'lm'mﬁ'nr_i AA3an

+  Automotive Industry R h
J «  Electrical/Electronics Ind. (Research)

«  Energy Industry « aanluivanadg

(5) wasns (Outputs)

n1sUszn@ wihvuna ZEV uaz ACES Tuil 2030 waz 2040
NesAsRILESULAzAIUT ZEV uar ACES .
uuumimesunIsieIgasunssuuazinatulad ACES iialv
Wiusznaunisinaanseaulugrnanluseau Tier 1 Tu 5-10 1 (ACES
Technology Roadmap & Commercialization)
nalansWaiuwmaluladuazuinnssuninaulandanudasnsuadnaie
Asiaaunazlseiunanisafivulvitdulueuihvunaidivues

™\ « ICT, Telecom Indust « aMiuidaiansduy

%ogistics Industry t

tladtda (Enabling Factors)

o o as

+ A EV (1n39a daimaTulad avaiia)
+  Tassaswiugumsiaiuvmalulag EV
1ASIASWNUFIUNITAR1ISET /)

_




1. Jaiduamsmikuaddenaduazithkuiemsaviasunazwewneiusudaals Kuvavdssinalng

O mswWeuunuwinwasu Platform Tu 3 dwdiy inamsdundauldgithune

» mswewun R&D Juwuniwamsens-aumsweutninalulad Technology Platform
wau Shared Platform atiuauulinus-naums tiinatulagndudunaaen(u
rlavaaciald ¥san Ave. vavrus:naums aswAusiuba Research
Collaboration 1a:msri R&D iwaweuuinalufaduazusanssu

. msaanuuuulsuismsaumna Wunufwamamsita-mruaulsnsaruaulunca:s
SpNIBrER

» msativauumsiduowavananssy ta=msquasay End-of-Life Battery

O msaliuauunmsweuundannuaiisavay Wusznaumsludiundiaunmsusud
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2. Industry/Local Capability Building

0 msdwasumsase ZEV and ACES Consortium fumsweuun RDI Platform wiufudhu
« ZEV Technology Platform
« Battery Technology
« Connected and Autonomous Vehicles (CAV), and Software Systems Platform
o aluayumsaswinsagieanusiuiia (Networking) msweuuninalulaguianssu (lu/chauszina)

o aluayu Matching Grants ua:iFuaanidechidovduay HBRugUs:NauMsaINSOUENsssiv
ta=weutninalulad
a mswewuninalufad
» rhrua National Projects fnua Spec. sn ZEV, ACES tWawtuu naaavduuuu taztilutsuuase

«  Jal0unnsmsauiasy Technology Transfer, Technology Localization éhu ACES iu Core
Technologies, Deep Technologies

»  aliuayumsdaciv ASEAN Center of Excellence on ZEV and ACES Development

¢ alivayumsweuunus:znaums Mu System Integration (SI) NGANEMWUNSNEULNSOAULUU NOAdY
N0dau WacUALa-usmsHous-ansmwraslasunssiu h



2.1 ACES Technology and Innovation Development

A rHuauazavasumsduiu xEV fusduuuciwe (Product & Technology Applications)
« PHEV as the long range application.
« BEV as the short range application.
» Hi-Power 2 wheelers electric scooter for metro people movers.
» 3 wheelers low speed for the tourism carriers.
« 4 wheelers 2.5 tons Van or Pickup for logistic services.
A wewnlilnedugitiwae ASEAN daumsidenauuua:ms@aiu ACES (Value Proposition)
« ASEAN Center of Excellence on ACES Development
« Mobility as a Service Demonstration Hub.

Q aduayumswauunluoauionssumussiio (Business Model Innovation)

 Mobility on Demand (MoD) Rideshare Mobility as a service.



2.1 gaiduanasmsaviasu Technology Localization

Phase 11 €Y (Year 2+3)
» System Integration (SI)
Manufacturing Prototype

Deliverables: «  Prototype Ver.1 Test (Pilot Batch)
* Prototype + Feedback & Evaluation & Report )
 Product » Prototype Improvement - Product 5 E g‘ x
. Di : + Design for Pilot/Mass Production —
Pilot/Mass Production =~ _ % TMass Production % N g'y S F
» Money for Tech Localization (Commercialization) Py
: olution: Sale/Service
Government OEM (Thai) —» Products / —»> Market/
—>|  Manufacture, : Customers
Support, Funds » Manufacturing |« : :
Subcontractor . (in Thailand)
Ph Mass Production| phase1 @)
Phase I Phase II asel —(Year 1) . —— . Prod -
o P - Analyze Customer’s, and Thai Company’s Pain Points * Product Demonstration
Gov : Private Gov : Private « Finding Product Solutions, Success Cases * Operation Research
50: 50 25:75 . Apply to the Program * Market/Customer’s Feedback &
Pain + Invite Technology Company (Foreign) Evaluation
Point + Contingent Commitment
» Acquire Technology (Hardware, Software)
» Eco-System Development
* Foresight ) ) )
« Program Management Joint Engineering Team |«
* Supervise and Support 3
Phase 1 9
. < » | | Technology Research Research Institute|| -+ Bring Market/Customer’s Requirements
Company <— Institute «—= and University into New Design (Prototype)
Deliverables: (Foreign) (Foreign) (Thai) * Technology Localization
« Joint Project Collaboration ¥ + System Design (Part, Component, Module)
- Joint Project Training » Develop Technology (Hardware, Software)

« R&D, Testing, Design, Advise 5

» Tech Transfer dong
. NSTDA
AL @2y, 2562 « Tech Localization
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2.1 uwuanmsautiuviu : ASEAN Center of Excellence on ACES Development

Cooperative Four main fields of action, proposed by the Fraunhofer EV team:

Partners Prolocis Results . ‘ ‘ .
’ O Holistic Software Systems for infrastructure integration, fleet management and
billing processes for electric mobility infrastructure
- IEX N _ O Inductive Charging solutions for public transport focusing on the needs of Bangkok

” O O
utomotive
Supplier O O .

pilot project center

city (focus: E-Bus)
Individual Mobility in Bangkok such as E-Tuk-Tuk
BV

Prototype O Full Electric Conversion Kit for existing ICE cars with the objective to provide a cost-
efficient solution (e.g. for taxis)

cture I
U

Energy Network

specific infrastru

>

e Further actions identified, which can be supported by Fraunhofer:

Pilot O Test facilities for battery systems and electrical vehicles, using existing
InTEASHEuS infrastructures
O Innovation Clusters fostering the networking processes between relevant

@ 2@,
]!

90O

pilot project center
E stakeholders. The clusters will promote a better information exchange in order
Fraunhofer % to match the demand and supply of products and services between all
//\E stakeholders

Bt "X N® i a Zﬁg}gﬁfﬁ:rn?,:m(i::;rgiﬁﬂitﬁzs of EV combined with PV, stationary storage

O sine
Ma’};’f%?ge"* 1 pilot projgi Oegr e For a mid-term approach the establishment of a collaborative research center on EV

is favored to ensure a close cooperation between E-Mobility related stakeholders.

The strategic positioning, concept development and establishment of such a center

Legal Framework / Financial Commitment
can be supported by Fraunhofer. .

AU : @278, (@nu.), Fraunhofer Institutes 2560



2.1 daiduamisauuayumsweuunwds:naunms caiu System Integration (SI)

@ati onal Program/ Policy Natlonal. Carppalgn. consoll.d.ates envlronrnent/ transportation/
economics/ incentives policies & regulations.

Value Proposition, Champion & Stakeholders

Y

Local Government I Local Government regulation push/ incentives pull to > Userafuiintes Sandbox

regulations/ incentives create the market demands. ASUNSTIAAS LRSS
Demonstration Project Initiation Lead by Policy Maker O A A .
Sl-industry to
develop products/ fleet

Sl-industry to develop the innovative biz-model, > Waly S| AldnennaLesULUUSSAT

products/ demonstration/ fleet/ operation system. wawiann Future Mobility s vaaes
Demonstration by the Operation Champion lufufitindes (matching erants)
Component-industr ,
P Y Component-industry to develop key components and

to develop
standard interface

l

cluster.
Cluster Lead by the Innovation Park Champion

PPP to build Expand the scale of economics through biz model > atfuayunsimun Supply Chain uas
Infrastructure & improvements and investment. Scale Up gsfauasusnislussiiuiiaus
to expand scale PPP Expansion

A 4
[ Private owns sustainable business ] .

AT : Modified from Jet PH. Shu, Taipei Tech, TARC, DolT MOEA, 2018




2.2 ACES Personnel/ HRD

d miswouuinavau

duasultiimsun EV Open Platform wu LSEV Skateboard,
Open Software Design inweutntiagaaunguiniSauta:undnu
lotam: nduFIsFn

Yalumsinausy souremsUSurangas iwawuninu: (Re-skill,
Up-skill, uaz New-skill) wiu Interdisciplinary ahu Mechanics,
Mechatronics, IT, Electricity, Software Engineering, System
Integration, Big Data, Data Analytics, Artificial Intelligence (Al)
INaaSwuaaNssavsumsieuun Autonomous, Connected,
Electric, and Shared Vehicles (ACES) saunu mansu las
amUuuMsAnuEaamuuIveNNMv luls:InALasthaus=ine

duiasy Soft Skills mavausulku(ko Dreams, Creativity,
Innovative Thinking, Leaderships, and Entrepreneurships.

LSEV Skateboard.EDU targets

Maker Faire/Hobbyist

ALY : mwan Infineon, 2019
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2.3 R&D/Lab, Testing Infrastructure

O msweuuninsvaswnusiunsndu
« mstugugivsua:weun (R&D Center) vaumansu SouiuyUs:naumMsvluds:inatasthads:ing

« Havnaaav Kavhadau auwnaasau du ZEV ua: ACES wamsit R&D (Risuiununingawatiannuy

(laumsUMSWeuthdanNUaInsnau
o Software Simulation : noaav 31K nodaulosmsayaduuuucive MENSUAUMWUS:ANEMW aom Bisuasnan
o Battery : ms3dg Aavnaaavua:nadaumss=da msnadauus:=ansmw (Efficiency) msuinl(@ Second Life
nssuUMshangbanuaangms @y tasmsthndunBky Recycle Battery
Drive Train : 398 nN0@avla:naaaus:uuaumauduindau ualtas (1a:nmsnadauualtasus-ansmnay a:ualtasriavay
Crash Test (Large Scale), Fire Retardance Test, Explosion Test, ua: Aerodynamic Test dgaoms@waonu
(v : Advanced Materials, Light Weight udouse (awlW (ilaaddasansivulusn nadaumsdusy
ssuumsdaussy Charing uuudiatolutu tazuuudiocvansiscus @ suiuumsssy (High Power), wu Wireless,
Dynamic Charging, Quick Charge, Swapping Battery, Efficiency, Safety (IWlk), msigauloonu Smart Grids
o ssuumsmruachurtiv Navigation, Positioning, Timing : Maps, Sensors, Satellite iwiamsthlJt& U AV nciaums
ANbudugngu Signal Quality - Authenticity - Integrity
o msnadau EMC for AV, High Frequency Test
o I8 MunnsIs mstindudammnniums@saldauu, Map tWeu, ouuldmudiu 5G auudtoaltikgaNUROagN S

O O O O

« msiFaucialasvasoiugudumsdaans dlonuEIaghutiag 5G asavsumMseuLE:Bau AV,
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2.4 Standard, Law & Regulation

d Janaan nns=idsuHSannHUIe

e Jarhs:0gusavsumsoan:idou enusudalds it Category ndvliineimssanzdsuwnau uas
aueaNua:adn (Kimsvan:Douldag sals?

« Uandan Two-Wheelers uuu ZEV : aowisach Low-Speed EV (LSEV) acaUgikanivouu
 Uaadon Three-Wheelers uwuu ZEV : Quota misaan:idsou, uazmsthn (dviunuuaiunds:ava
d mswounassiu

«  msdyanunssIu Waativauumsaaulavsnsudnds:uudundautuuduiduUds:uuduinaaulWi Ko
nisond1 EV-Conversion logrruauinssiucihveg indsul@kous:ansmwia-nnudaaans

 msdarnuossuduaunmnwuazanulaaane (Safety) iWasausu ZEV and ACES
d masmsvadavanvnnss
e szgzdu atuauumsaauday EV-Conversion snsudiansisousautiidu ZEV

e SrgINaWASEE MKUBIMSsIaFadanvsausmsansistu: ZEV and ACES Public Fleets
La=(souuu ZEV sngudvauuazdvvav, Car Sharing mus:ina Awaa(uidavlne nu E-Scooter,
E-Bus, E-TukTuk, E-Car, ua: LSEV 4




3. Charging Infrastructure
Q HwelWwhnwideld (Charging Points)

mdelWwhuuusssuan (Normal Charge) - Boaxmsaaus:y 5-6 vu.
mdelWihuuus) (Fast Charge) - [Bnaimsaads:y 20 i Battery DowmsBauduay

stuuadunueeas (Battery Swapping System) - Boaymsaduuucimas 2-5 i duagnuaunayay
weneas loguuaasnaanuuundirsuBlumsadu 1 fau ddunaanuy 1.3 KWh Guawnsn@nu
snlWrhus=innaulaae laaisianisnaanuuuaiuns:uuiWiivae soafiaeas snaudaldih snddautnadn
BEnuuaasiuuadu Share aunsti@lasaunu

msrualiasy amidadssalWrhansususudinim 1a: anls:uvaduuuoinas S1LouNINataIMs
atuauutiinams@au EV Fleets Wus:naums EV Fleets uds:inslnosandsimugenin dee:i Spec.
yunagaviuedsnitHoguin SvdanusudundavmsaausalWinus:k v IuFediovas o RO e Wihuas
amus:ulaauIuNItaS (KASaUAQUINLUNCITUMS

s:uuMsHSWTRaes:uU KU msdads=auuulsane msaadszauuulauniing ua:dus AIsiMsFnuIa:
N0aauMS [BU LUV 1I3:MSaaNIUU INaSauSUMS BUN:(UaLnAC
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3. Charging Infrastructure

Q rsuaithsnegsuumieliWwh@uyanatass:uuaduuuainasithield

U 2030 ufdelWiauuanaldudodiuagtiaariniu Huugiduihuavuavenusudais ki
HSadwugavamsiwaasa WU Condominium AWNa e TwWnands 6 Au NEstWwuy
BEV aasvgagwtas 1 fse (1:6) mindms@sanniuansa@uaiiongay Condominium
NI WhiNadwsANua:adn, thu 1 kae OsolWwuuu BEV 3 Au (adunuld) adsimog
Whagolas 1 K

U 2030 stuuadunuaimasnindeld Tiuuaadudodrurmauiuugugudatskunvan:zdeu
aghulas 1:1,000 wu E-Scooters Adszgzmalumsiutiamsnsaliikivnse 80 km o=l
snE-Scooters awnsnvldnaiu K39 ansoBlAsuaSITNUSIUS-ULEAUILNILNES SHUMUENUEUG
asluUsannaus wu E-TukTuk, Low-Speed EV (LSEV), MicroEV dudiu nldaanuuun(iE
Nuuaeasng Spec. ta: Size @enu
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4. Incentives
Q JariHuauazusvgvlonmumi (Tax Incentives)
«  gndu miaanzsusa (No Registration Tax) : ZEV [dSumssniu
«  gnodu mayasuau (VAT) : sugudndadasuany O g/km : ZEV [aSumssniu
« gniu mdanadsu shemidsasiet : susudnldasuanutiosni O g/km : ZEV [GSumssniu

e aluayumsdasn losmslasumsan mEdulduanasssua mawuldtdivana (Income Tax,
Corporate Income Tax : CIT)

0 ms¥rendaatiuayuiu (Aids/Subsidies)
«  ms(d madau Ws (No Road Toll) : ZEV [GSumseniu
« 9aasawWs (Unasistu: (Free Parking Places) wu asudaas nvaasnlure : ZEV [@Sumssniu
. msnSolWwhunusseasistuzws (Free Charging in Public Parking) : PHEV, BEV

Q Jarhkuauazusvavlnlilinemsidu (Non-Financial)
«  ZEV [63n5ums Wsaumunmisasiassadudednusala k3aiansumsninuninald
«  rrualRD Wufvaasn HSURE ZEV

3 atiuauumsavnuusduuums Joint-Venture s:r3wussnhenuchvndluananknssy ZEV ua: ACES

52
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4. Incentives

Q HelWhnwideld (Charging Points)

MruosMWArAUlUE9IU WagelantRaulussoliWmsimoniudivnal Off Peak (ansncuna
NinSa9$a(0) 1azietikaniasvmsnsanwsauniulunal Peak Time (d

gy Fwan Wi eaug Awac WhonwdenusuuBeu (Bu wasnuad tavanad (ulowa lulowioa)
awnsanelih FHrusonh tassnansonslidihnduidngs:uu Vehicles to Grids, Smart Grids

ativauulosms AamilWsiAgn ugie 3 Jusnwavmstiaciy Charging Points iwatduusvgaly ta:v:du
S WWUNG KawINUu

atuayus iFiedumsdacvidslWw fouia-Arhau (AUl Public Chargers) lagatuayuagig
Uasamunna: 1 msein logansathaBhemumstacvlUinmeunnasssumrsametfiunna s
Y:fiavimstiacloomnrsthngdiincyndluauta digaunsaitasinSavdomunuALIOSSIUNMASSIKUG
a-gmsrvansliWiazkiaudaonannsnsassumsssy iWhndanudaaansa:(dsuunossu
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5. Awareness - nishadauta:mssviu ZEV, ACES

0 msliaulumsnaaav (aavioasvgn)

e WalBlumsnoaauwaantuAtil (Testing) msaswuazweuuninaiulad msnadauds-ansmwms@Gau
assiunnulaaans msweuin ZEV ta: ACES (Technology Sandbox), laggiuliiciavian
nNHe(UduAU uunnaaav (Regulatory Sandbox)

QO rhsuauitiisae (Muszing)
« TBmsatuauu Tasumshinmsweuuuaztih Fleets, Shared Vehicles, New Biz Models, First
Mile, and Last Mile {og@enuwkuzuuu ZEV 1a: ACES Bonumetutass:siowun u 1-3 U a1
o amuimAss WU AUISIBMS KLDBIUSIMS NN HUNNUTIHIO UHINds
aMUUIVLYISE ANLUINENANANS ANENUIHIANE damUNraviNgd aunuiudavss Wunuav

HUdsnuehsIvtanks Wudy, uaslasadashu
o dmuivavmAalnNBu BU FMuasswaui Wunusen Hyou raulanaginaanamasalwwh Wudu

Q Jacvwun/iijavdiutuu
o (Jununuavbava:ana@sowuu ZEV wu mruals EEC, EECH lagssaunudulnsvasougiu amiaa
Us=9(FAsaunguiNLNNaSuuANUWSaY msaswanuas:kun ta:msast Demonstration
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5. Awareness - thagy nismHuaWuiinaaay Clean Zone yavcivus:ins

qvdarkua wn. tsundmsudasmmsusuicuch (Low Emissions Zones) saldasfsinununieguenulsinuiisildas

Clean Zone Promotion Plot

Central & Local

Solution Providers

Govern:ments Clean Zone Drive EV Fleets & Technology
Policy EV Industrv G th Products
Regulation naustry Grow SR
Infrastructure
- » Selecting Clean Zone » Setting Clean Zone EV Goals
Taéﬂ)itelnl_gozlegtrlsuttle - National Parks « Clean Zone & EV Fleet %
. Delive (?oo ds « Science Industrial Parks « Operation Authorization
ery . - International Exhibits » Vehicle Purchasing Incentives
* Touring & Sharing . City Center - Refueling & Infrastructure
- Government Related Vehicles . In-Plant Subsidy
Stage 1. Policy Planning Stage 2. Demonstration Stage 3. Legislations

- A A & A A &R A

Public Hearing Announcement Experiments SmallScale Large Scale Policy Review Legislation

Focus team strategy & missions Policy planning, design review, and drafting Clean zone promotion
: i i : & Incentives
Clean zone selection Demonstration review & policy strategy deployment
Fleet & biz model planning Steer demonstration project Promote fleet operation
Product development alliance Industry Develop Fleet Products
Building Infrastructure Infrastructure plan, technology and system development
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