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Low Carbon Buses PR China
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Plug-in Hybrids and BEBs Dominate
ﬁ%iﬁﬂ‘*ﬂt@mmlﬁﬂ:%

Plug-in hybrids basically 10-12m but also 18m
Diesel, CNG and LNG plug-in hybrids

BEBs basically 6 / 8 /10/ and 12m

Majority electric buses are BEBs plus some
trolleybuses; few opportunity charge systems
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Performance LCBs ik 21188

Energy usage 12m urban bus
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» Hybrids 20% less fuel
. consumption

18.0

Plug-in hybrids are not re-

- charged and thus operate as

12.0 hybrids

. BEBs use 3-4 times less
energy than diesel or natural

8.0 gas units
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GHG Emissions BESA&H
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Electric Bus Technology HLZ/A A

e Flectric trolleybus are not very frequent

 Opportunity charge only few systems

» Basically BEBs with battery set of 150-200 kWh for 12m bus and slow
charging at night plus fast charging during the day

e Many cities operate fast chargers of up to 400 kW with charging times of
10-30 minutes

e Battery swap is no longer used due to costs

» Battery guarantee today is for 8 years or 500, 000km and 80% SOC

e Battery recycling is made as well as 2rd life of battery in stationary
applications

e Buses in PR China are used in general 8 years, 400-500, 000km
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Economics of BEBs Zii Hi3l/A R E WL 5k
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Price paid by operator

M
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20-30% lower maintenance cost
but fleet size dependent

5-30% lower availability but
manufacturer dependent

Total cost of ownership of BEBs
in PR China still higher without
subsidies
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EV Market Overview HizZj228E T. i igHtk

EVs
* By 2017: 3 million electric and plug-in hybrid cars in the world
- 80% of all EVs being sold just in 3 countries: People’s Republic of China (PRC), the USA and Norway.
* By 2020: 4.5 million EVs could be sold i.e. around 5% of the global passenger car sales
e By 2030 : EV will reach over 20% of global vehicle sales.
Chargers
* In 2017 : around 3 million chargers installed
- 330,000 units were publicly available slow or fast chargers (2/3 slow and 1/3 fast chargers).
e 2-Wheels
* The PRC dominates the electric 2-wheeler market : estimated at 200-230 million units.
e Other countries in Asia with notable shares of electric 2- and 3-wheelers include Bangladesh, India, Nepal and Vietnam.
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EV Market Overview HizZj228E T. i igHtk

e-Buses

* In 2017 : 400,000 electric buses operating, with 99% of the total located in the PRC.
- E-buses in the PRC made up around 17% of the total bus fleet
- 22% of new bus sales, many cities will have 100% e-buses within the next few years.

e-Trucks

e Electric trucks only circulate in small numbers, but electric urban delivery trucks have recently surged as a viable
alternative

« After 2025 light and medium duty electric trucks could start to penetrate the market massively, Heavy Duty Trucks will
following later

e-Vessels (Boats)

» Still in experiment/pilot stage, Small boats have more opportunities

BB AR

« 20174F: JIRIXTHIHEBIALIEA0TTH, HA199 % L H
- E B AT A AT RS 17 %
- T AT E22%, VFZ IR T AE AR K LAE 100 % 1 F LB A 3L

B3 RE

o W REMAE/D, (BB s R EROY AT BT K

« 2025 JE, BAVHP R REK IR KB, HE R RERAEZJGHEN

HL B A

o UHESZER/AATIN B, MR R A AR



Projected Vehicle Sales per Powertrain
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CO, Emissions of Fossil Vehicles b7 #2238 T H — SAb i &

» Replacing 1 diesel
bus with an electric
unit has the same
impact as replacing
35 passenger cars or
300 motorcycles

: motorcycle 3tCO, o F1H I A1

: rickshaw 12 tCO, e AR LR T

: passenger car 26 tCO, B4 35%h e H % 5300
: urban truck: 198 tCO, MEFLE

A2 5: urban bus 918 tCO,

: long-haul truck 1,216 tCO,




Grid Factor kgC02/kWh
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EVs have lower GHG emissions
than fossil comparable vehicles up
to a grid factor of 1.2 kgCO,/kWh
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EVs will result in significant GHG
reductions if the grid factor is below
0.8 kgCO,/kWh.
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EVs and CO, Emissions H,z}j%
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Grid factor lower 20 percentile of DMCs: 0.35 kgCO,/kWh
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Facts:

EVs reduce CO, emissions
even in countries with
highly fossil grids

If the grid is > 0.8
kgCO,/kWh greening the
grid first is imperative to
reap substantial CO,
impacts
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GHG Reduction Potential with EVs BLZIFEB S BHEE D
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Based on carbon grid factor;

Green: high GHG reduction potential
Blue: moderate GHG reduction potential
Red: low GHG reduction potential
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Largest GHG impact by EVs: high
share of renewable electricity -
Armenia, Bhutan, Georgia,
Kirgizstan, Laos, Tajikistan and
Nepal

Countries with a high carbon
factor in electricity production -
India, Indonesia, Kazakhstan,
Mongolia and Turkmenistan will
only result in limited GHG
reductions by deploying EVs.
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Life-Cycle Emissions 4= & #iHE#
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Other Benefits of EVs Hi,zhZE ) H Al 25

e Lower air pollution levels (NO, PM, SO,): this is
especially relevant for cities

e Air pollution impact depends on current vehicle and
fuel emission standards

 Less noise: On average 50% lower noise level
compared to fossil unit
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Major Policy Options EEBE i &

e Subsidies or fiscal benefits (reduced tax) — fiscal benefits in
general favor private vehicles

e Charging infrastructure and electric price subsidies (public goods
partially) e.g. no power charge:; subsidized public fast chargers

o Set EV targets e.g. 10% of bus fleet electric by 2020

e Use non—financial incentives e.g. 10% more points in public biddings if
EVs are offered; free parking; unrestricted city access; new routes
reserved for BEBs:; new taxi licenses reserved for Evs
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Policy Actions BU5E{7Zh

Focus g It

— high-mileage vehicl & BFELEH
- cities ]

— large fleets preil N

Optimize HeAk — reduce fossil fuel EUEh L E
— charging 25 B EE R subsidies b Aa R4
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> = _reative incentive ‘ .
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AL HL Y e ORI B

— green your gric — include

infrastructure




Examples for EV Policy Options H,z1ZEBE i Kl

Focus on buses: leasing systems, large fleets, optimized charging
system

Focus on urban trucks: preferential access to urban areas, leasing
system, delivery trucks

Option for motorcycles: regulated phase out of fossil units -
economic incentives are costly and will not work well; do not go for
low—cost lead based units

Option for 3—-wheelers: ditto motorcycles; ask the question if you
really need 3-wheelers except for last—-mile connectivity (e—pedicabs)

Focus on cities with investments in smart public fast chargers which
can be used by buses, urban trucks and taxis

If grid is carbon intensive link with PV panel on rooftops of charging
stations, bus depots, bus stations
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EV Study Reports by ADB (Dec. 2018) {7 HZ)%
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Sustainable Transport Solutions:

Low-Carbon Buses in the People’s Republic of
China

October 2018
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EV Study Reports by ADB (Dec. 2018) {7 HZ)%
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E-Mobility Options for Developing-

Member Countries of ADB

AT & Fe v ol b I Y R 3l A2 T 58
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Includes:

* Market and technology overview

Environmental impact

Finance

Policies

Case studies in Asia: buses in PR China, car-sharing in Singapore,

motorcycles in Taiwan, 3-wheelers in Nepal

+ Country/city potentials for specific vehicle categories e.g. buses in
Yerevan/Tbilisi, 3-wheelers in Dhaka/Udaipur, urban trucks in Bangkok,
cars in Fiji etc.
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Further EV Study by ADB (2018-2019)
fFHE— 2 B ZEISE (2018-2019)

Electric Mobility Policy and Strategy for ADB DMC Cities
(18 Countries 23 Cities)

AT & R v BRI T FL B 3T UK 55 A
(18 B ZK23/MH )
Short overview of relevant national EV, energy and transport policies;
|dentification of actors within the city involved in EV promotion;
Prioritization of an EV intervention strategy for the city based on identified criteria (cost
effectiveness, environmental impact, policy priority, level of influence);
|dentify possible business models and financial structuring options;
Outline of the proposed EV strategy including actions to be realized, environmental
impact, grid impact, potential business and financial models, potential involvement of
local industry, required resources, and timeline.
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