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This strategy was presented to EF Chma board in Dec 2020, and subjects to regular updates
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more than 20 meetings internally and
externally with more than 20 organizations
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China has the world biggest pollution problems
but also the cleanest solutions in the tra




Context: the number of vehicles on the road will double or
even quadruple in the future without control
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Context: road transport accounted for more than 859%, of transport CO,
emissions and more than half of mobile source CAPs emissions

Focus of this strategy
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Context: weakened economy and Covid-19 slowed down the Chinese
auto market, but it is recovering

New vehicle sales in China (excluding motorcycles) Monthly sales of NEVs and ICVs in 2019 and 2020
w 30 3.0
c
(=
= 25 o 2.5
= o
= )
_______ o 2.0
20 = =
S ™
» 1.5 )
15 < %
10 z 10 o
0.5
5
0.0
O_oﬂmmﬁ-mwl\oomoﬂmmvmml\oom Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
QO O 0O O 0O OO A A ™d A ™~ ™ — —
slelelNelNeNeNeNeolNeNeNoNeoNoNoNoNolNoNoNoNe! - - i -
NIRRT R R R R R R IR R IR R R VIR Y L All-19  w All-20 =#e=NEV-19  ==NEV-20

NEV sales in September and October reached

Impacts on transport of China’s responses to Covid-19: _ T _
historic highs in 2020

* New investment plan for next-generation infrastructure
» Local cities raised license plate limits and provided vehicle purchase subsidies
« Fiscal incentive policies, including subsidies and purchase tax exemption, extended for another two years till 2022

« Growing people realize the importance of private mobility
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Context: 2020 NEV goals might be partially missed, but
ambition continues to be high

Annual registration of NEVs in China (insurance uAC poles (slow charging) = DC poles (rapid charging)
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* Fuel economy standards
« ZEV mandate policies
* NEV medium- & long-term development plan

Ministry of
Industry and
Information
Technology
Ministry of (MIIT)
Science and Ministry of
Technology Finance (MOF)
(MOST)
State
Administration Ministry of
of Market State Council Transportation
Regulation (MOT)
(SAMR)
: National
NEantlc:naI Development
Admai ergy and Reform
ministration Cohnicith
(NEA) Ministry of (NDRC)
Ecology and
Environment
(MEE)

« Climate and air quality targets
« Climate and air pollution control action plan
» Tallpipe emissions standards
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Theory of Change

Drivers & Enablers Initiatives

National AQ & Zero Emissions Road Transport

carbon motorcycles, cars, buses, trucks

targets
International

clean and zero emissions

climate Clean Non-Road Sector (technology)

targets airplanes, vessels, locomotives, machineries

Public health Sustainable
& CBA Transport

Green Efficient Transport Systems

consumption public transport, railways, micro-mobility less vehicles, mileage,

congestion, better social
fairness

(structure)

& stimulus

Data
availability, Future Mobility

Autonomous and connected vehicles,
mobility sharing

quality, &

transparency
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1. Supply chain readiness: mineral exploitation and production capacity, production capacities for raw chemical

materials, battery and electric, EVs etc.

2. Supply chain reliability and national security: production and international trade on nickel, lithium, and cobalt;

diversified energy vs electricity only
Oil and ICV companies transition: social cost, resistance for change
Talent capacity and social fairness: human resources needs and job losers

Safety concerns: growing fire accidents

A

Public acceptance and alignment

/. Impacts from decentralized truck manufacturing industry and operators, cheap dirty trucks for carrying coal, steel,

cement etc.
8. Charging infrastructure: land use and supply, urban planning, parking, building codes
9. Grid readiness: capacity, smart, clean

10. Technology choice: fuel cell vs battery electric
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Drivers

Public Climate change se auto rgy Gree_n
health mitigation y global urity con§umptlon and
protection obligations itiveness stimulus plan



Multiple approaches with synergies are necessary
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* Land use & urban planning

» Public transportation

* Infrastructure planning
& lifespan

LOW CARBON
CITIES

Y

Internal Cross-Program

CO ordination TRANSPORTATION a
Collaboration = INIC ot
CLEAN POWER COMMUNICATIONS ENVIRONMENT
«  Targets A
. Roadmaps
. Policies
: é?.rg san;';;'fyns electricity . *National air quality
« Smart grids LOW CARBON targets
*Local

air quality targets

INDUSTRY & COAL: Less demand for transportation
*International & national carbon targets

»Carbon targets for transportation
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Field collaboration and synergies: CCTP
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Transforming transport in China has impacts beyond just
China transport sector

e Significantly decrease battery and EV costs globally
* Accelerate global transport zero emissions transformation, including BRI countries
* Reduce global oil exploitation and supply

* Build a new growth story to support China’s economic development
® Support accelerating clean energy transition in China
* Help avoid building more power plants through V2G and increasing energy storage
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Economy and energy structure determine the freight
transport demand in China

Annual Production of Cement and Steel in China Annual Energy Consumption in China
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Freight volume continues to grow; coal and raw
materials dominate transport demand in China
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Freight volumes by modes in China
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China’s population is urbanizing and aging
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Population location and GDP per capita affects

passenger transport demand
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Railways are losing freight market while airways are

Increasing passenger market
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High-speed rail has strong competition capacity with
private driving and aviation

Unit: %
_ Lessthan 100  Around 100- Around 300- Around 500- Around 800- More than
Distance km 300 km 500 km 800 km 1200 km 1200 km
Driving 64 40 15 6 4 3
High-Speed Trains 17 43 68 /3 57 42
Inner-City Buses 13 14 11 6 4 3
Taxies 6 2 | 1 ] ]
Airplanes - 1 4 15 34 51
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HSR significantly reduces the demand for aviation

Average change in passenger activity on selected air routes after high-speed rail implementation

Distance
Paris-Strasbourg (2006-14) 400km
Taipei-Kaoshiung (2005-08) 250km
Brussels-London (1993-2010) 330km
Madrid-Seville (1990-94) 390km
Paris-London (1993-2010) 330km
Seoul-Busan (2003-11) 320km
Paris-Lyon (1980-84) 390km
Paris-Marseille (2000-14) 660km
Wuhan-Guangzhou (2008-11) 840km
® Europe Beijing-Shanghai (2010-12) 1070km
" Asia Madrid-Barcelona (2008-9) 170km
-100% -80% -60% -40% -20% 0%

Change in aviation passenger-km (%)

Sources: Xia (2016); Bérjesson (2014); Givoni (2013); Chen (2017); Commissariat Général au Développement Durable (2016).

Note: The periods of time vary from line to line in this figure, which needs to be taken into account when comparing these
elements.

Source: IEA, The Future of Rail

ENERGY FOUNDATION CHINA




Most vehicle categories have low electrification rates, but
city buses have achieved almost full electrification

NEV% by vehicle categories in 2019 in China Annual bus sales and electrification rates
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Transport energy consumption is underestimated,
especially for gasoline

100% 95%
90%
80%
70% 66%
60%
50%
40%
30%
20%
10%

0%

I
(0))]
N

12%

-
| | | I_—|

Gasoline Diesel Kerosine Fuel Oil Natural Gas Electricity

Transport consumption share of energy category in 2017

ENERGY FOUNDATION CHINA




CAPs from transport account for higher percent of total
emissions, while CO, is underestimated
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Mobile sources are increasingly creating significant health impacts

PM, 5 contribution from mobile sources in Chinese cities CAPs concentrations in 2019 in Beijing

60%

50%

40%

45 30%

J,sglzlo 20%

Beijin
= 327ianjin 10%

Shi Jiazhuangl
24

" 29 O%
27 Jinan l
28

24.8 l Nanjinl l Shanghai -10%
Wuhan
l 1 Hangzhaou 20%
Changsgzi PM10 PM2.5 CO NO2 03 S02
] wuuUrban  msw Rural Roadside e==Roadside/Urban
GuangzhouShenzhen

Roadside CAPs concentrations are 10-50% higher than urban averages
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~509, of cities have achieved China’s
NAAQS for PM, 5, but O; getting worse

City compliance ratio by PM; 5
concentration
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City compliance ratio by pollutants in 2019




Off-road vehicles are lagging far behind on emissions

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

diesel China Il China Il China V
LDV Gasoline China Il China Il China V

gas China Il China Il China vV

diesel China Il China Il China V
HDV  Gasoline China Il China Il

gas China Il chinat [ CHREEN

Twowhee! and

maped China Il China Il

Motorcycle three-wheel China Il China Il

Three-wheel vehicle China Il
Low-speed van China Il N/A
Diesel China Il China Ill
Nonroad
Gasoline China Il
Vessel

Emissions standards implemented by dates for different mobile sources
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Off-road mobile sources accounted for 449, and 769, of
total NOx and PM emissions from mobile sources
respectively in 2019

Mobile source CAPs emissions in 2019 in China
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Passenger car fuel efficiency keeps improving

CO, emission values (g/km), normalized to NEDC

Passenger car CO, emission and fuel consumption values, normalized to NEDC
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Enforcement is key

Split of VW’s settlement

_IEE-

Number of 590,000
vehicle affected
Jo fund NEV Economic cost  20.2 billion$ 31.7 7.03
e (127.4 billion  million million
RMB) RMB RMB

Fines per vehicle 45345 RMB 97239 64500
RMB RMB
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All transport: vehicle sector dominates emission

reduction potential

Projection of CO2 Emissions from China Transportation
Sector (Million Tons)
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CO2 Reduction Potential via Various Transportation Mode
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Compared to 2015, 759% CO, reduction and 909 CAPs reduction are possible by 2050

Source: EFC internal modeling and analysis
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Road transport: electrification and fuel efficiency dominate
carbon reduction potential

CO2 Emission Reduction Potentials from Various Policy Measures
(million tons)
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MSP: modal shift for passenger transportation

Source: EFC internal modeling and analysis MSF: modal shift for freight transportation
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Emissions reduction contribution from modal shift gets smaller
as electrification increases, but is still important in the near-
term and considering social cost, equity, and congestion

CO2 emission reduction potentials from various policy tools
(million tons)
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MSP: modal shift for passenger transportation
MSF: modal shift for freight transportation Source: EFC internal modeling and analysis
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