Office of National Higher Education
eeeeeeeeeeeeeee
and Innovation Policy Council

XAIZEITBCASE~NAIFT-A—F=2y 7L
IR TLOREF
Roadmap and Ecosystem Development
toward CASE in Thailand

XA SFABREMRA / N—2 3 VG

217

EZaE=EA (NXPO)

RFHh—> TF¥T4—24 LRBEKREME

20215

=1H28H




=%, 278 B /Contents

o RV ENA]

o CASENA)IT7-BIF L IR EMS
e O—Fvv7

o > 2T LB




=%, 278 B /Contents

o RV ENA]
o CASENA)IT7-BIF L IR EMS
e O—Fvv7

o > 2T LB




HRNLG ZELREEEFE &, 2030FIC@EITT=42 14 D20-35% MR H REBEBE

v NXPO

00 - % < o 2 Pt ' 3925 490
fé_,lzﬁfd: LRILDE Hf‘"f.’\ relative 1o 1850-1900
o 2HH B
ﬂ
& 80
#k
IR
@ 60 |
) 2016 / 20304 "BV R RHEH E D
. projection e BEREIREZE (NDCs)
&40 - O NV BETCED T
1 “ R BE AL D IR % 8@
;Hé \2°C
8 20¢
= P IR 2 LT
DHIRZ |X 5 H I
0™  FE-Tw3 0
0.9-2.3°C
Data: CDIAC/GCP/IPCC/Fuss et al 2014/Rogelj et al 2016
-20 , , , . , Y
1980 2000 2020 2040 2060 2080 2100

(FLrvPED) SLNLEEHYFUF EHE L, 1980FLIKHFRE D — vk EDHEH
(BukE) U E (R TOEOZHNIE (BED) TEAILNILEZE FEZEED

BEMICHZAoNSFIUFTHS

AT data from Le Quéré, C. et al. (2016) based on Rogelj et al, (2016); infographic can be found here.
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https://theicct.org/blog/staff/global-ice-phaseout-nov2020
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National governments
with combustion-engine
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vehicle transition
pledges by 2030

Bergen
2025 (combustion engines)

O]
N— Oslo

2024 (combustion engines)

Amsterdam
2030 (combustion engines)

Brussels
2030 (diesel)
2035 (gasoline, LPG)

Strasbourg
2025 (diesel)

Milan
2027 (diesel)

Rome
2024 (diesel)
2030 (gasoline)

Created with mapchart.net ©

Figure 2. Select local government targets for combustion-engine car bans as of Ap?il 2020.
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DENMARK
« Copenhagen ban on new diesel cars - 2019

NORWAY
« Banon internal-combustion engines - 2025

NETHERLANDS

» Banon new fossil-fuel passenger cars - 2030 GERMANY

« After a German court ruling aflowing cities to prohibit diesel cars,
German politicians remain unclear about whether they will pursue
bans on IC or diesel. Stuttgart, Dusseldorf, and Munich are all

__considering bans on diese for 2030.

UNITEDKINGDOM
« End sales of new internal-combustion cars and vans - 2040
» Banon cars that don't produce zerc emissions - 2050

* Oxford proposed ban on all non-EVsin city center 52020

USA e

« California proposal to ban all ) s
internal-combustion cars - 2040 )
‘O

CHINA

« Governmentwarns automakers
internal combustion ban is coming -
Sgi!l to be announced

MEXICO 20 ; ‘ » 2025 K
* Mexico City ban on diesel cars - 2025 ‘ ay, S on"m,..ll’"' P .'._09_‘9”'-,-'““5

INDIA K
* Non- bmdmg banon internal-combustion car sales - 2030

BRAZIL

« Banon diesel cars dating back to 19705 - Wsa'mfmum greenhouse gases - 2040

» Parisian ban Wredcars 2025
« Parisian ban onal Mmal-combustlon cars - 2030

SPAIN
« Madrid's city center moving to car-free zone - TBD
: « Madrid considers 2025 ban on diesel-powered cars - TBD ‘
ALSIANSISRISEY AREAS ARE THE WORLDS TOP 10 CAR MARKETS ' * Madrid considers higher parking fees on internal-combustion cars - TBD 6

https://www.forbes.com/sites/oliverwyman/2018/03/27/automakers-need-a-global-timetable-for-phasing-out-internal-combustion-engines/?sh=5e90250223c3
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NORWAY
« EV drivers given exemptions from purchasing taxes, no charges on toll

roads, free parking, access to public bus lanes and free charging

NETHERLANDS
« Battery-powered EVs exempt from registration and road taxes; plug-in
hybrids partially exempt from registration and road taxes

UNITED KINGDOM
* EVsare exempt from certain taxes, including London GERMANY
congestion tax ‘ «- Sale rebate on plug-in hybrids and battery-powered electric

{ivehiclesand an exemption from circulation taxes for 10years

USA
» Federal tax breaks from $2,500 1o

$7,500 for plug-in, electric-drive

JAPAN
» « Subsidiesof upto $7.8000n

vehicles, depending on the size of J EVs depending on price
the vehicle and battery capacity. ¥ difference with internal-
Sales rebates upto $3.000in combustionvehicles;
cernain states EVs exempt from tonnage and
circulation taxes
:FRANCE ' ' CHINA
+ Sales rebate based on carbon- » Rewardslonger-range EVs that travel 400 kilometers, or
dioxide emissions; regional breaks almest 250 miles, onacharge with subsidies worth
on ‘me around $7,900, but ends subsidies for short-range EVs
with a range of 150 kilometers (93 miles ) or less
. 10% dmwmspcoducuon must be EVs by
2019, and 12% by 2020
ChARG « EVs exemplﬁomen lottery in some localities
» Madrid, Barcelona, and other cities give EVs tax
IEINETIRIER] AREAS ARE THE WORLDS TOP 10 CAR MARKETS breaks, access to bus lanes, and free or cheaper parking .

https://www.forbes.com/sites/oliverwyman/2018/03/27/automakers-need-a-globaI-ﬁmetabIe-for-phasing-out-internaI-combustion-engines/?sh=5e90250223c3
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NYAIDREY 7 EPM2.5/ SMOG, PM 2.5 in Bangkok, Thailand

15U 2.4 awu

|
WEAAS
P Il

NN,
E
g
=
=
N
L
| 2

0~ TETRMREN RS

https://www.greenpeace.org/thailand/tag/cle



https://www.greenpeace.org/thailand/tag/clean-air/

=%, 278 B /Contents
o M7 E)[A)

o CASENIIT-BAF L IxERS

+ O—hF<v 7
. VAT LT




UF I LAF Ry T YU —OffitEFE v4 0Xpo

VFILAFT Ry T Y =Ny 78O INETEREL
(RE(MHE 2018F £ T HEZRFKFAL/¥AT7 Y FT77—)

Lithium—-ion battery pack price (real 2018 $/kWh)
1,400
'I,QOOA
1,000
Ao
800
A,
600 A, & 2024 implied 2030 implied
price $24/kWh price $62/kWh
400 A
A,
200 A — 1
O -_— eas e e o
2010 2015 2020 2025 2030
A Observed prices = == T18% learning rate
HFr : BloombergNEF "



EVaX boFHE AR (ICE)-/8v 7Y —EV (BEV) ¥ 74 NXPO

KEDITATLEITAY FDE

B {7 1 10002K L (2016%F)

50

45
40
35
30
25
20
15
10

5

0O

Ny TVY-—H
| NT7—pFLAYV

—— YT
R RAKERES %
STATLE

2016 2018 2020 2022 2024 2026 2028 2030

ﬁﬁﬁ E?[oc.mb.grg New Energy Finance. #%EE%IE . E%%ﬁﬁﬁ/]\%1ﬁ*§@%/ﬂu

16




BB EERORMTFHFE L S

v NXPO

FY—naR MERAEEH

10TWh

Semi Truck
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—ﬁsﬁ!l\’ v T J— 2755,000* I~ IDE EV Battery Luxury / SUV
Demand
N W, -~ 2 Compact / Midsize
ASE D72/ 0.1TWh small / RoboTaxi
%king 4680
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$/KWh 6x Power
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FZ4a—F427
EEIE(D 'f I R—gYv High Speed Motion Assembly & Simple Formation
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Metal+Water - Tesla Cathode | - l 150GWh Giga Factory = 1TWh Tera Factory
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Tesla Silicon : 1.2$/KWh 100GWh in 2022, 3TWh in 2030
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e o M China M Europe M United States ©© % O ftaod s
PSA Group I B18% 8m
Geely-Volvo Cars  EEEG_— 76% 7.17m
Daimler AG I 91%
GM | 4% /m 0.62
SAIC | -29%
GAC | 60% em
Toyota Motor Corp. |7 I -18%
BAIC T4% 5m
Ford NN 152%
NIO Inc. 85% 4m
Chery Automobile -58%
Tata-JLR I BEV mPHEV .38% 3m
Great Wall | 62%
CHJ Automotive I NA 2m
Geely Auto Group [l -82%
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2020

NyAY—FAVIFFrI—7—
250 km.

2021

Nyas—_5a—y 194 km.

2021

Ryay—FKFev 211 km.

2022

Ayas—Ey4ro—7
380 km.

Y ERE# (pp) Bffh

BERE (km)

=% iy 3 8
(1005 /78—)

1,181.5 816,647 |
1 Bangkok-Rayong 193.5 152,448 |
2 Bangkok-Nakhonratchasima 253 179,413
3 Bangkok-Phitsanulok 380 276,225
4 Nakhonratchasima-Nongkhai 355 208,561
 swyz-x | 499 | 308678 |
1 Bangkok-Hua Hin 211 94,673 '
Phltsanulok Chlangmal 214,005

—mx

Hua Hin- Suratthanl 235,162

2 Suratthani— Padang Besar 335 197,167
&% 2,439.5 1,557,654
HFRr  EEE

https://www.boi.go.th/index.php?page=railways
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HEV BEV
» Toyota o Mercedes-Benz * FOMM
_19.02billionbaht | 607 million baht 716 million baht
¢ Nissan o BMW
1096 billionbaht | /05 millionbaht
¢ Honda ¢ SAIC Motor-CP
_>82bilionbaht | 136 billion baht
¢ Mazda ¢ Mitsubishi
11.48 billion baht 3.1 billion baht

HEV=hybrid electric vehicle  PHEV=plug-in hybrid electric vehicle ~ BEV=Dbattery electric vehicle

EV parts & infrastructure

High-voltage batteries

* Beta Energy Solution 1.1 billion baht
* Thonburi Energy Storage Manufacturing 600 million baht
* Energy Absolute 2 billion baht
e Global Power Synergy 1.48 billion baht
o DTS Draexlmaier Automotive Systems (Thailand) 542 million baht
» Mine Mobility Research 130 million baht
e Nissan Powertrain (Thailand) 470 million baht
Air compressor

» MHI Automotive Climate Control (Thailand) (N/A)
Charging station

e Energy Mahanakhon 1.092 billion baht
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and Innovation Policy Council

Thank you for your attention.
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Contact

Dr.Thanakarn Wongdeethai

Senior Policy Specialist

Office of National Higher Education Science
Research and Innovation Policy Council (NXPO)
319 Chamchuri Square Building 14th Fl., Phayathai
Rd., Patumwan, Bangkok 10330 Thailand

Tel. +662 109 5432, Fax. +662 160 5438

E-Mail : info@nxpo.or.th; thanakarn@nxpo.or.th
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