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Key Drivers for Next Generation Mobility KM

Air Pollution and Climate Change




Key Drivers for Next Generation Mobility KM

2 degree scenario by International Energy Agency (IEA)
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Source: IEA (2012) Energy Technology Perspective

Note: 2DS/4DS or 2°C/4°C Scenario describes an energy system consistent with an emission trajectory that recent climate science research

indicates would give and 80% chance of limiting average global temperature increase to 2°C/4°C.
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Key Drivers for Next Generation Mobility KM

Sustainable Mobility
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Next Generation Mobility Technology KM

Connected Vehicle Autonomous Vehicle Shared Mobility Electric Vehicle

s



[ ]
.....

® o

.....

Electric Vehicle Technology KM

Type of Electric Vehicles

Hybrid EVs ﬂug-in Hybrid EVs / Battery EN Fuel Cell EV\
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Electric Vehicle Technology

Type of Electric Vehicles
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Electric Vehicle Technology KM

Battery Electric Vehicle

Electric Motor

Gearbox

i

Motor Controller & Inverter

Torgue [Nm]

Radiator for Cooling System y

High Voltage Battery

Charging Socket
Idling Speed Engine/Motor Speed [rpm)]
Onboard Charger g=p d =P P
—— Electric Drive Motor (a)
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Source: NATEF-Basics of Electric Vehicles

http://www.natef.org/

Photo Source: afdc.energy.gov
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Electric Vehicle Technology KM

Comparative life-cycle GHG emissions of a global average mid-size car by powertrain, 2018

t CO,-eq { Variability relative Effect of larger
45 L to vehicle size battery (+ 200 km)
40 M Tank-to-wheel fuel
cycle
35 y
30 m Well-to-tank fuel
cycle
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batteries (200 km)
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assembly, disposal
5 and recycling
5 B Vehicle cydle -

components and
ICE HEV PHEV BEV FCEV fluids

Notes: All ICE powertrains (i.e. including in the HEV and the PHEV categories) are assumed to be powered by gasoline.

Vehicle assumptions: vehicle power 110 kW, battery size 38 kWh (BEV with a range of 200 km) or 10.5 kWh (PHEV with a range of 55 km); battery
chemistry NMC111; annual mileage 15 ooo km; vehicle lifetime ten years. (Assumptions applicable to all powertrains unless otherwise stated).
Fuel economy assumptions (WLTP values): ICE - 6.8 litres of gasoline equivalent per 100 kilometres (Lge/100 km); HEV - 5.1 Lge/200 km; BEV - eTh/eLh:;’"“;i?c"hpi;‘;‘i“::is"e’r‘]fa"tticzvzztcr:’e":‘:_e;:‘:y h:frili?rset::: (’jf;:t’:;“er;edfl‘:;?;:g from natural gas (well-to-wheel emissions intensity of 3.2 kg CO,.
(200 k.m r'ange) 19.0 kWh/100 km (2.2 nglloo r_n)’ BEV (400 kn:l range) ?'9'4 kWh/loo_ km (2.1 Lge/200 km);_ F_CEV 3_'7 Lg,e/1°° km: P_HE_V is a Tﬂe rgan,ges suggestZd by the sensitivity baJrs represent the c);se gf sr:all cars (Io(tver bound) and of large cars (upper bound) - for BEVs, the lower
combination of ICE and BEV fuel economies, with 40% total mileage driven on gasoline and 60% on electricity (this utility factor is in line with bound of the sensitivity bar represents a small car with a 200 km range, and the upper bound represents a large car with a 400 km range. Al
WLTP provisions). The fuel economy of BEVs and PHEVs (for the electric powertrain) include a 5% penalty for charging losses. parameters relative to small and large cars are detailed in the notes to Figure 4.4.

Power supply CO, intensity in the fuel cycle is 518 g CO,.eq/kWh. This is representative of the 2018 global average and includes transmission ani  Sources: IEA analysis based on ANL (2018); IEA (2019a),(2019b).
distribution system losses.

Source: IEA, Global EV Outlook 2019




Global Electric Vehicle Stock KM

Global electric vehicle stock by region (left) and transport mode (right), 2010-2020
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EA. Al nights reserved.

Notes: PLDVs = passenger ight-duty vehicles, LCVs = light-commercial vehidles. Electric vehicles include battery electric and plug-in hybrid electric vehicles. Europe
includes EU27, Norway, Iceland, Switzeriand and United Kingdom. Other includes Australia, Brazil, Canada, Chile, India, Japan, Korea, Malaysia, Mexico,
New Zealand, South Africa and Thailand.

Sources: |EA analysis based on country submissions, complemented by ACEA (20211 CAAM (2021): EAFO (2021} EV Volumes (X021) and Marklines (2021),
Source: International Energy Agency (IEA), Global EV Outlook 2021.
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Global Electric Vehicle Markets

2020 plug-in electric passenger sales 2020 share of plug-in electric passenger sales
by CO U nt ry by CO u nt ry ;o#gxiszsv:g:ggreczrggjztssip.azrgz%tplug-in electric vehicles
I Largest markets in terms of plug-in electric passenger Norway 4= [ 74.8%
car sales in 2020" iceland 43 [ 45.0%
Growth vs. 2019 sweden {j I -
Netherlands & _ 24.9%

China @ 1,246,000 2 +15% Finland 4= [N 18.1%

Denmark £p - 16.4%

Germany .- 394,943 7 +263% switzerland © [ 14.3%
portugal @ [N 13.5%

i &=
United states < [ 328,000 2 +4% B
b < 5
e ' '- 185,71 9 ’ +202% Luxembourg - -11 4%
France () - 11.3%
United Kingdom iIE- 175,082 2 +140% Belgium () [ 10.7%
United kingdom % [l 10.7%
Norway 42 [Ji 105,709 2 +33% austria & [l o.5%
Ireland () - 7.4%
* including plug-in hybrids and light vehicl ludi ial vehicl chinaip il 2
including plug-in hybrids and light vehicles, excluding commerecial vehicles United sates @ [ 23%

Sources: ACEA, CAAM, EV-Volumes

* including plug-in hybrids and light vehicles, excluding commercial vehicles
Sources: ACEA, CAAM, EV-Volumes

@O statista % lole) statista %

Source: https://www.weforum.org/agenda/2021/02/electric-vehicle-market-global/ https://www.statista.com/chart/17344/electric-vehicle-sharef
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Global Electric Vehicle Markets

Global passenger vehicle sales outlook by
drivetrain — Economic Transition Scenario
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Electric Vehicle Technology KM

EV & Battery Price Outlook
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Source:

https://about.bnef.com/blog/battery-pack-prices-fall-to-an-average-of-132-kwh-but-rising-

commodity-prices-start-to-bite/ I

https://about.bnef.com/blog/electric-cars-reach-price-parity-2025/
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Standardization — perspectives for CSS
Charging times for about 400 km range
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Source: iEVTech 2019, BITEC, Bangkok
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Connected EV Vehicle

Vehicle to Home (V2H) & Vehicle to Grid (V2G)

Electricity Supply System from Battery = Optimizing electricity usage (LeaF to Home)
“LEAF to Home” V2H (vehicle to Home) Storage Solar Energy Peak-cut

=
= Contract Max

Max output: 6kW

Delivers enough power
to use main home
appliances at o

T Charoch

T
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= Electricity consumption Backup in black out

for 2 days
(Average JPN household)

(C) Copyright NISSAN MOTOR CO., LTD. 2011 All rights reserved.
(C) Copyright NISSAN MOTOR CO., LTD. 2011 All rights reserved.

Source: Nissan Motor Co.Ltd 15



24HAUP The first EV sharing in Thailand KM

Haupcar is the first service provider of “carshare” M - Reduce deb: No need to buy cars

SOt il Economic - Efficiency: High utilization rate
mobility platform including “electric vehicle” in T
Thailand to enable individuals to travel seamlessly . h" e e e em ey e
without the hassle that comes with car-ownership. G San Equity ~ Avallable anywhere:station natiomids
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muvmil e-Tuk Tuk on Demand KM

S MUVMI is the first ride hailing of “electric tuk tuk”
m U Vm | |~ 7| in Bangkok and Thailand. The first service area is
WE MUV TOGETHER located at Chulalongkon University which now
B " expand to several area in Bangkok.
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Collaborative Solutions KM
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Thank you

Yossapong Laoonual, Ph.D.

E-mail: yossapong.lao@kmutt.ac.th




