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Background of EV development
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China Defining
New Energy Vehicles

Fuel = Gasoline and/or
Fuel = 100% Gasoline Fuel = Gasoline Electricity from Gnd
Engine Engine Engine

-

=y  p

1 5 5% IR B 55 e

WORLD RESOURCES INSTITUTE

Fuel = 100% Electricity
from Gnd

Electric Motor

Y\ Eloctric
Motor
Battory Fuel
[ [ = ||
FillUp Plug in at home at night;
uso gasoline for longer trips
Gasoline |« } } } { »| Electricity

1. Conventional 2. Hybrid Electric 3. Plug-In Hybrid 4. Battery 5. Fuel cell

Vehicle (CV) Vehicle (HEV) Electric Vehicle (PHEV) Electric Vehicle (FCEV)
AER PHEV (BEV)

NEV includes: (All Electric Range PHEV)

BEV (Battery Electric Vehicle)
PHEV(Plug-in Hybrid Electric Vehicle)
AER PHEYV (All Electric Range PHEV)
FCEV(Fuel Cell Electric Vehicle)

Other types named as Energy Saving Vehicle (HEV CNG LNG...).
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2018 NEV Sales in China (1.25
Million, 4.4% of all sales)
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Source: China Association of Automobile Manufacturers 2018
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2018 NEV Global Sales
and Growth Rate
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NEYV Sales in Vehicle Types
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2.98M NEV cumulative
sales in Chinatill to 2018
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Targets for Three Stages

2"d Pipeline Period
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3rd Scaling Period

All Cities to promote NEV
2 Million Annual Sales
5 Million Cumulative Sales
20% New Annual Sales by 2025
Energy Density:
260 Wh/Kg by 2020; 350 Wh/Kg by 2025
Cost:1 RMB/Wh by 2020
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Public Chargers Operated
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Systematic Policies Tools

Technological
innovation
policy

Macro
comprehensive
policy

Subsidy policy
for consumers

MOST: National 863 program: Energy Saving and New Energy
Vehicle Key Project

State Council: Automobile industry adjustment and
revitalization plan

MOST: National Key Technology Support Program: EV “Science and
Technology Development” Key Project MOST: National key research and development plan: NEV pilot projects

MOF&MIIT&MOST: industrial technology innovation project

State Council: Energy Saving and New Energy Vehicle Development Plan

State Council: NEV is one of the strategic emerging industries

State Council: Industrial transformation and upgrading planning

MOF&MOSTE&MIIT&NDRC: 2009-2012 First round demonstration

and popularization

MOF&SAT: BEVs and FCEVs are not in the excise tax scope

State Council: Speeding up the guidance of NEV popularization and Application

MITT&NDR&MOST: Medium and long term planning of auto industry
(2017-2026)

MOF&MOST&MIIT&NDRC:2013-2015 Continue to
carry out the work of popularization and
application

MOF&MOSTEMIIT&NDRC: 2016-2020 Programming the application of financial

support policy (revised in 2017 and 2018) ’\
Y, 200
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MOF&MIIT&MOT: Operation subsidy for urban bus (oil subsidy)
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Systematic Policies Tools

» By 2050, in the stated policy scenario: 1. CAFC&NEV credits, 2 tax exemption, 3 subsidy by 2026
* Electric passenger vehicles: 55.4% of the total passenger vehicle fleet-480 million
* Light- and heavy-duty freight trucks: =0.2% of the total light- and heavy- duty trucks-27 million

2050 Provincial-level Electric Passenger Vehicle

Penetration Ratio(%) //flf :?\ Difficulties
~ / Heavy-duty trucks

Long-distance coaches

Private cars

Light-duty trucks

Urban freight

Public service vehicles

Targeted vehicle types

Business cars

Taxis
Source: CARTARC 2018 Buses
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Systematic Policies Tools

Fiscal Incentives

Purchasing subsidy (phasing out)
Exemption of vehicle purchase tax
Double credits

Non-fiscal Incentives
A 200 N . . A 200 N

LEZ and other traffic restriction exemptions
Green-color special license plate for EV

Zero Emission and Blue Sky

To deploy 100% e-public fleet and commercial in key cities

NEV new car sales requirements
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Systematic Policies Tools

Demand-side non-fiscal policies will become the main focus of China’s EV policies in the future:
» Beijing and Shanghai are leading the uptake of electric passenger vehicles, due to private vehicle

purchase and registration incentives.
» Shenzhen is leading the adoption of commercial electric fleets, such as electric buses and electric
urban freight, thanks to fraffic restriction, registration incentives. operational subsidies, and political will.
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Source: ICCT 2018
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Benchmarking £
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Energy System Impact
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+ Goal: By 2050, China’s EV will constitute 5% of the total electricity consumption. By 2050, renewable energy would
account for 86% of the total electricity consumption (including hydrology, solar, wind, biomass, and geothermal).

Bottom renewable energy consumption
provinces in Chinain 2017

Annual consumption
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Energy System Impact

* BAU scenario: 90-80% EV penetration, slow-charging is the mainstream
* Aggressive scenario: 80-100% EV penetration, prevalent adoption of fast charging (avg. power 200kW)

Suzhou 2050 Daily EV Load Curves Beijing 2050 Daily EV Load Curves
s Base Load(MW) e [\/ L0ad(BAU) mmmm Base Load = [/ load(BAU)
—F\/ Load(Aggressive) e [\ l0ad(aggressive)
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Vg
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Time of the Day/ h Time of the day/h
»  Electricity demand: 1.6-3.1%total demand(industrial, *  Electricity demand: 3.0-4.6%total demandindustrial,
agnculure, residential) agriculture, residential)
* Power generation: additional 801- 1700 MW - Power generation: additional 965 - 1692 MW

Source: WRI 2019 (ongoing)
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Energy System Impact

Suzhou Daytime and Night-time Charging hotspot Beijing Daytime and Night-time Charging hotspot

July 2017

Mar 2018

Even the distribution network in Chinais very robust(max. load factor=70-80%), it still takes some hits now:
+ 10kV distribution system will be mostly affected
»  110kV distribution system would be sometimes affected

Source: WRI 2019 (ongoing)
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Energy System Impact
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Energy System Impact

Country-specific context: novel business model and user cases are entailed.

+ Users’ side: Utility pricing structure in China favors residential usage; few provinces have
adopted differential utility pricing mechanisms; Cost elasticity and market acceptance to
smart charging/V2G are unknown.

» Aggregators’ side: which party and what business model

» Some dense commercial areas and residential neighbourhoods leave little room for adequate
distributed solar PV deployment.

Average Price of Electricity to

Ultimate Customers | v/
(US Cents per kWh) - ‘»
20
15
: 1 =
- | .
; [
Residential Commercial Industrial
mUS mChina

Source: WRI summarized based on EIA and NEB databases, access in Dec 2018
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