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PREFACE

Climate change has posed significant threats to our planet, which is evident from the observed global
warming, the melting polar ice shields, the rising sea level, and more frequent and severe extreme weather
events. These alarming changes have caused extensive damage to cities, rural areas, and the rest parts of
ecosystems worldwide. Intergovernmental Panel on Climate Change (IPCC) has concluded that human
influence on the climate system is clear. To address climate change and ramp up the actions and investments
needed, the global community adopted “Paris Agreement” in December 2015. Its primary objective is to limit
the global temperature rise this century well below 2°C above pre-industrial levels and strive to keep
even lower at 1.5°C. To have the goal within reach, global greenhouse gases (GHGs) emissions need
to peak before 2025, decrease by 45% by 2030, and achieve net zero by 2050.

However, the current actions are neither broad, nor bold, nor fast enough. In 2020, the Arctic and the
Antarctic continent witnessed record-breaking temperatures of 38.0°C and 18.3°C, respectively (WMO,
20214, 2021b). As this warming trend continues, 2023 is set to be the hottest year on record at many places.
Notably, Beijing experienced a scorching temperature of over 41.1°C, significantly higher than the previous
records for the same period (Shi, 2023). The Middle East also endured an extreme heat index of 66.7°C,
reaching the upper thresholds for human tolerance. Meanwhile, the Southern U.S. grappled with an
exceptionally intense and extended heat wave from California to Florida. Phoenix City hit 43.3°C for 31
consecutive days (Patel, 2023). Furthermore, the return of El Nifio has set the stage for soaring global
temperatures and intensifying damaging weather patterns. It underscores the urgency to accelerate
reductions in emissions.

China is the world’s second largest transport carbon emitter only after the U.S. Although currently,
China’s transport emissions account for about 9% of the national total (IEA, 2021, 2023a, 2023c), they are
comparable with many countries’ economy-wide emissions—three times that of the UK, twice as much as
Canada’s, and almost equal Japan’s. China’s transport sector could come into the sixth place if it were a
country. In China’s quest for zero emission transport, electric vehicles (EVs?') is always the first one that people
give credit to. Globally, China has ranked first in both EV production and sales for eight consecutive years
since 2015. By the end of 2022, the country has seized 58% of global EV sales and 56% of total EV stock
(IEA, 2023b). However, China's large population, growingly concentrated people in cities, and diverse
economy mean that China's passenger transport cannot rely solely on cars. To ensure safe, equitable,
convenient, economical, and clean travel for 1.4 billion people, China must seek sustainable ways beyond
cars. Therefore, China prioritizes the development of public transport and active mobility? and keeps
improving the service. There are also detours, some of which may serve as references for future development
in China and other countries.

This report aims to present China’s initiatives, progress, insights, and lessons learnt in the pursuit of zero
emission urban mobility beyond cars. It will be elaborated from the aspects including buses, urban rails,
shared bicycles, and electric two and three wheelers (E2/3Ws)3 . The information and discussions in this
report could be valuable to countries at different stages of transition who seek to accelerate the advancement
of zero emission urban mobility.

vo and three wheelers, which are commonly used in rural
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Executive
Summary

China's transport sector emitted 9.46 million tons of CO:2 in 2022,
accounting for 9% of national total carbon emissions (IEA, 2023c). This
makes China the world's second largest transport carbon emitter only
after the U.S. Urban mobility represents a major emission source of
China’s road transport, which contributes about 80% of China’s transport
carbon emission and about 7% of China’s national total carbon emission.
Therefore, zero emission transformation of urban mobility is critical for
China to achieve its carbon goals.

China has been making efforts to reduce urban mobility emissions,
especially through its unprecedented and world-leading development of
EVs. By the end of 2022, China accounted for 58% of global EV sales and
56% of EV stock (IEA, 2023b). However, China’s transition to zero
emission transport requires more than just EVs, due to its large population,
vast territory, complex terrain, diversified and imbalanced economy, as well
as growing travel demand coming along with fast urbanization. China must
develop a high-capacity and comprehensive urban mobility system beyond
cars to provide safe, equitable, convenient, economical and clean travel for
its 1.4 billion people.
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hina operates one of the world’s largest and
cleanest urban mobility system

Bus and urban rail accounted for 72% of nationwide revenue urban passenger volume in 2019. Same year, 93
billion passenger trips were carried by bus and urban rail in China (MOT, 2014-2023), over nine times of the
volume in the U.S. (APTA, 2023).

In 2022, China led the global bus market with its fleet taking a quarter of the world’s buses. In terms of new
bus sales worldwide, 83% of BEV and 96% of PHEV were in China (IEA, 2023b). As of 2022, China’s bus
stock was 703,200 (MOT, 2014-2023), which was 9.8 times of the U.S. (APTA, 2023). Among these buses,
77% had already been electrified and the remaining 23% fossil fuel buses are expected to be fully electrified in
the coming few years (MOT, 2014-2023). This shift is facilitated by the fact that over 99% of the newly
purchased or replaced buses in China by the end of 2022 are new energy vehicles (NEVS).

Globally, China has the largest urban rail network, in terms of length and the number of cities with urban rails.
By 2022, 41 cities in China have had metros with a collective length of 8,448 kilometers. The daily ridership of
China’s urban rails hit 53 million passenger trips in 2022 (CAMET, 2014-2023).

In addition to its strides in bus electrification and urban rails, China has also been at the forefront of Bus Rapid
Transit (BRT). By 2022, China had over seven thousand kilometers of BRT in operation. In 2019, BRT lines
and vehicles per million inhabitants in China reached 4.4km and 6.7 buses (MOT, 2014-2020), surpassing the
U.S. by fourfold and fivefold, respectively (APTA, 2023).

China also owns the world’s largest bike, 2/3Ws and E2/3Ws system. Sixty percent of bike ridership comes
from shared bicycles. By 2022, the nationwide fleet of shared bicycles was 14.9 million, with the services
covering 400 cities (Wei, 2022). Meanwhile, 81% of 2Ws and 20% of 3Ws were electrified (CCCM, 2023, and
iResearch, 2023). China’s electric two and three wheelers (E2/3Ws) stock had exceeded 420 million by 2022,
1.3 times of China’s national car stock and about 1.5 times of car stock in the U.S. and EU.

he push for zero emission transport: tackling
climate, air, and health

Despite carbon emissions, reducing criteria air pollutants for air quality and public health also motivates
China’s transition to zero emission transport. Passenger transport, including urban mobility, contributes about
12% of national total Nitrogen Oxide (NOx) emissions (MEE, 2022, 2023). High concentrations of PM2s and
ozone correlate with high vehicle stock. Fifty-six cities with large vehicle stock fail to meet both PM2s and
ozone national standards, posing harm to the health of over 330 million people (about 24% of China’s
population [IPE, 2023c¢ and Fuzhou University]).




hina is decoupling the travel demand growth
with emissions

In the past 50 years, urban built-up areas in China’s major cities expanded 7.5 times, increasing people’s
commute distances (Liu et al., 2021). In 2022, the average single trip commute distance in Beijing, Shanghai,
Shenzhen, and Guangzhou was 11.7km, 9.8km, 8.5km, and 9.1km respectively, increased by about 5%,
10%, 12%, and 5% from their 2020 levels (Zhao et al., 2020 and Wang et al., 2021, 2022, 2023). With a
targeted 70% urbanization rate in 2030, 980 million people may live in cities, which will bring growing travel
demands (NBS, 2023d). The demand could go even higher if China’s urbanization rate reaches 80%, the
same as that of the UK and the U.S. Over the past two decades, China has been making efforts to decouple
ridership growth from emissions by developing EVs, adopting cleaner internal combustion engine (ICE)
vehicles, optimizing transport mode structure, and managing transit demands.

- Both fuel efficiency and criteria air pollutants emissions of ICE vehicles are
continuously significantly tightened

China strengthens the emissions reduction of ICE vehicles by phasing out the yellow sticker and old cars and
raising standards for fuel economy, fuel quality and vehicle emissions. China Phase lll fuel economy standards
tighten urban bus fuel consumption limits by 15.9%, compared to Phase | standard (Jin and Wang, 2011,
Wen et al., 2014, & Wang et al., 2018). According to China V fuel quality standards, the most stringent
globally by far, over 99% sulfur content in diesel and gasoline need to be reduced (TransportPolicy.net, 2018).
Nitrogen Oxides (NOx) and particulate matter (PM) from buses dropped as much as 94% and 97% by China
VI vehicle emission standards, compared to China I. And China has also moved to lead-free gasoline since
early 2000s nationally (Science and Technology Standards Department, 2001, Environmental Standards
Institute and Jinan Automobile Test Center, 2005, and Chinese Research Academy of Environmental Sciences
et al., 2018).

« Public transit is the most prioritized urban transport mode for development

China has legally prioritized public transit over all the other modes since 2005. Consequently, China’s bus
ridership and vehicle mileage reached 69 billion passenger trips and 35 billion kilometers in 2019 (MOT, 2020),
about 15 times and 9 times the U.S. levels respectively (APAT, 2023). Public transit development, especially
urban rails, brings down the use of cars. Annual private car vehicle kilometers traveled (VKT) is reduced by
2.5% per year in the past decades in Beijing, Shanghai, and Chengdu, despite their growing population,
urban built-up areas, and vehicle stock (EF China analysis, Xiamen Environment Protection Vehicle Emission
Control Technology Center, BTI, Shanghai Urban Rural Construction and Transportation Development
Research Institute, Chengdu VECC).

- Shared bicycles and E2/3Ws play a unique and critical role for short-distance
private trips and connection to public modes

Eight out of ten Chinese people choose bikes and two and three wheelers (2/3Ws) as one of their primary
choices of urban mobility because they are affordable, convenient, flexible, congestion-free and can serve as
a very pleasant “last-mile” solution. E2/3Ws replace 23% travel of trips previously by cars (ITDP, 2022).
Fifty-five percent of shared e-bike trips connect to urban rail transit. The “bikes and E2Ws + urban rail transit”
model has become popular among the citizens, expanding urban rail access.

« TOD is highlighted as a new development model to encourage public
transport

Transit-Oriented Development (TOD) was first introduced to China around 2005. A number of localized TOD
models have been created and practiced since then, including “rail plus property” (R+P), “integrated hub
station development”, and “metro station-centered complex development”. All the models emphasize
integrating transit and land use planning, thus reducing the travel demand and travel distances.
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hina takes systematic approaches to

integrate policies and technologies together
with stakeholders' alighment building,
implementation and evaluation

Policies play a vital role, but there are also implicit drivers, including vision or long-term goals, proactive
government, strong implementation, alignment across stakeholders, and to continuously improving
technologies and products on the market.

- Vision guides long-term actions and strengthens market confidence

An ambitious vision guides the different stakeholders toward a shared goal. This will build market confidence,
create economies of scale, and enhance the competitiveness of advanced technology and products.

« Alignment across stakeholders to build consensus

A wide range of government departments, including MOT, MOHURD, NDRC, MIIT, MEE, MPS, SAMR, MOF
and etc, oversee urban mobility management. Other stakeholders along the industry chain include urban
planners, investors and operators of bus lines and urban rails, vehicle manufacturers, consumers, drivers, and
charging service providers. It is crucial for all these stakeholders to build consensus and enhance
collaboration.

- Proactive policies to ensure implementation

China has been steadily expanding its bus and urban rail networks as well as electrifying its vehicle fleets to
reduce emissions. Ministries and local governments enacted supporting policies on subsidies and Dedicated
Bus Lanes (DBL). China rolled out national pilot programs on full-scale electrification of public vehicles,
including buses, taxis, sanitation vehicles, postal and urban logistics vehicles with the targets to achieve an
80% market penetration rate for NEVs by 2025. All these efforts not only speed up China’s pursuit of zero
emission transport, but also strengthen China’s R&D capability, manufacturing efficiency, and supply chain
resilience.

mbracing innovation and new business

models: advancing planning, financial
sustainability, localized policy, future technology,
and accessibility

- Overarching planning

China needs to integrate multifunctional land use into urban planning, in order to improve job-housing balance
and reduce commuting distances.

- Financial sustainability

Currently, both buses and urban rails heavily rely on subsidies. China should conduct a detailed analysis of
cost structure to refine subsidy policies, which will ensure necessary financial support while also boost
operational revenues.
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« Localized policies

It is important to avoid “one size fits all” approach, particularly concerning E2/3Ws, which have experienced
rapid and unregulated growth over the past two decades. Coordination is essential among authorities,
industry associations, companies, and users to govern the 420 million E2/3Ws. This approach enables their
orderly development and emission reduction potentials.

« Future technology

The future of transport technology is experiencing rapid growth. Autonomous vehicles, for instance, are
poised to bring about significant changes in the mobility services market, impacting the environment,
economy, and social welfare in the coming decades. China should capitalize on the opportunities presented
by future technology to reshape urban mobility, making it more inclusive, safe, and environmentally friendly.

« Transport accessibility

Considering China has about 85 million individuals with disabilities and 210 million people aged 65 or above,
barrier-free mobility is gaining importance. Accessible facilities and services can provide equitable access to
transport, employment, social activities, and personal fulfillment for different vulnerable groups.

Developing barrier-free mobility will promote public transit use while building a more inclusive society.

In summary, by refining policies related to overarching planning, financial sustainability, contextualized policies,
and inclusive accessibility, China can advance its progress toward zero-emission mobility. Leveraging
demographic trends can also reinforce public transit priorities. China's comprehensive approach and updated
policies can offer valuable experiences for sustainable mobility transitions worldwide.
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LIST OF ACRONYMS AND ABBREVIATIONS

pg/ms
ACEA
APM
APTA
BEV
BMCT
BMSTC

BRT

BTI
CAMET
CATARC

CAUPD
CCCM
CFR
CNG
CO2
CRAES

DBL

DG MOVE
DTl

E-Bike

EC
E-Moped
E-Motorcycle
E2Ws
E3Ws

EU

EV

FCV

FYP

GDP
GHGs

Glz

GVWR
ICCT
ICE
ICE2Ws
ICE3Ws
Km/h
KWh
IEA

IMF
IPCC
IPE
ITDP

Micrograms Per Cubic Meter

European Automobile Manufacturers’ Association
Automated People Mover System

American Public Transportation Association
Battery Electric Vehicle

Beijing Municipal Commission of Transport

Beijing Municipal Science and Technology
Commission

Bus Rapid Transit
Beijing Transport Institute
China Association of Metros

China Automotive Technology and Research
Center Co., Ltd.

China Academy of Urban Planning and Design
China Chamber of Commerce for Motorcycle
National Fire and Rescue Administration , PRC
Compressed Natural Gas

Carbon Dioxide

Chinese Research Academy of Environmental
Sciences

Dedicated Bus Lane
Directorate-General for Mobility and Transport
Departing Time Interval
Electric Bicycle
European Commission
Electric Moped

Electric Motorcycle
Electric Two Wheelers
Electric Three Wheelers
European Union

Electric Vehicle

Fuel Cell Vehicle
Five-Year Plan

Gross Domestic Product
Greenhouse Gases

Deutsche Gesellschaft fur Internationale
Zusammenarbeit GmbH

Gross Vehicle Weight Rating

International Council on Clean Transportation
Internal Combustion Engine

Internal Combustion Engine Two Wheelers
Internal Combustion Engine Three Wheelers
Kilometer Per Hour

Kilowatt Hour

International Energy Agency

International Monetary Fund
Intergovernmental Panel on Climate Change
Institute of Public and Environmental Affairs

Institute for Transportation and Development
Policy

LDV
LNG
MaaS
MARA
MEE
MEM
MIIT

MNR
MOC

MOF
MOHRSS

MOHURD

MOST
MOT
MPS
Mt
NAAQS
NBS
NDRC

NEA
NEV
NOx
OECD

PATH
PHEV
PM

PM2.5
PPM/ppm
R+P

RPK

RMB
SAMR
SMP

Sqg Km/ km?2
uirp
usb

el

VKT

WB

WDI
WMO
WPR

Light-Duty Vehicle

Liquified Natural Gas

Mobility as a Service

Ministry of Agriculture and Rural Affairs, PRC
Ministry of Ecology and Environment, PRC
Ministry of Emergency Management, PRC

Ministry of Industry and Information Technology,
PRC

Ministry of Natural Resources, PRC

Ministry of Construction,
PRC (restructured as MOHURD in 2008)

Ministry of Finance, PRC

Ministry of Human Resources and Social Security,
PRC

Ministry of Housing and Urban-Rural Development,
PRC

Ministry of Science and Technology, PRC
Ministry of Transport, PRC

Ministry of Public Security, PRC

Million Tonnes

National Ambient Air Quality Standards
National Bureau of Statistics, PRC

National Development and Reform Commission,
PRC

National Energy Administration, PRC
New Energy Vehicle
Nitrogen Oxides

Organization for Economic Co-operation and
Development

Ozone/Trioxygen

Port Authority Trans-Hudson Corporation
Plug-In Hybrid Electric Vehicle

Particulate Matter

Fine Particulate Matter

Parts Per Million

Rail Plus Property

Revenue Passenger Kilometers

Renminbi (Chinese Currency Official Name)
State Administration for Market Regulation, PRC
Shenzhen Metro Group

Square Kilometer

Union Internationale des Transports Publics
United States Dollar

Vehicle Grid Integration

Vehicle Kilometers Travelled

World Bank

World Development Indicators

World Meteorological Organization

World Population Review
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KEY FACTORS determining
China’s urban mobility

demand and international
comparison

China has the third largest land area and the second biggest human population in the
world, making its transport system ranking the top by many indicators. The first
keyword about China’s passenger transport and urban mobility is huge.

But it is equally important to underscore other attributes of this system, including but
not limited to diversified, strong growth complicated, substantial emissions, and
racing towards zero.

Unlike other major economies, which has relatively stabilized mobility demands,
China’s urban passenger transport keeps growing steadily and rapidly, which makes
its pursuit of zero emission urban mobility one of the most challenging.

China operates one of the world’s largest public

urban mobility systems

Figure 1 In2019
Bus and Urban Rail Passenger Volume of China and U.S. (2011-2020)

~ Passenger Volume ( Billion Trips )

100
- passenger trips were
delivered by bus and urban
rail* in China in 2019.
60
>9 5
“ xU.S.
20
O (o] ®© 3 (o] 3 (o] 3 (o] 3 (o] 3 ®© 3 © 3 (] (]
c 0 c v c 9 c 9 c 9 c 9 c 9 c c N c N
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2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
s Bus mmmm Urban Rail

Ministry of Transport of China (MOT, 2014-2023), American Public Transportation Association (APTA, 2023,
Table 1 & 3)

Figure 2
World’s Top 10 Longest Municipal Metro/Subway Networks in 2020 H a If

v Total rail transit (Km)

of the Top 10 longest
municipal metro/subway
networks are in China.

700

600

o0 By 2022, subway systems in
40 41 cities of China had a
- collective length of 8,448km
(CAMET, 2023).
20
10
0

Shanghai  Beijing Seoul  Chengdu Guangzhou London Shenzhen New York  Tokyo — Moscow

o

o

o

o

o

UITP Secretariat (2022a)

“Urban rail” in China refers to the public transport system that uses rail structure for load-carrying and guidance. This system installs fully or partially enclosed
dedicated rail lines to transport large numbers of passengers using train sets or single rail cars. The main urban rail types in China include subway, light rail, monorail
tram, maglev, automated people mover system (APM), and commuter rail. The "Urban Public Transport Classification Standards" (CJJ/T 114-2007) provides definitions
for each urban rail type based on factors like the right-of-way, capacity, speed, track position, etc
rail modes of urban transit, such as heavy rail, commuter rail, hybrid rail, light rail, and streetcar.

The urban rail number in the U.S. includes all fixed-guideway

09



200B

Revenue passenger
kilometers (RPK) by urban
rail occurred in China in
2019.
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96%
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Figure 3
Urban Rail Passenger Turnover of China and U.S. (2018-2021)

¥ Turnover (Billion RPK)

250
200
160
100
50

, 0 | |

China us. China us. China us China u.s.

2018 2019 2020 2021
— Metro . Other Types of Urban Rail

Metro System Passenger Turnover of China, EU and U.S.
(2018-2020)
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China Association of Metros (CAMET, 2018-2021), APTA (2023), DG MOVE of EC (2022, Part 2.3)

5 The U.S. metro statistics uses the definition of “heavy rail”, a term similar with “subway” and “metro”, which refers to electric railways on dedicated rights-of-way that
transport large volumes of passengers. It mainly includes three types: (1) tracks in subway tunnels; (2) tracks on elevated structures; and (3) fenced ground-level tracks

without road-crossings.

" Numbers of EU metro include both metro and tram; other types of EU urban rail statistics is unavailable.
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China’s vast land and diverse topography require a

comprehensive transport system

The vast land areas, extensive north-south and east-west distances, varying altitude, and intricate
landscapes pose challenges for transport in China. Meanwhile, each transport mode has its economic
operation range. Cars, subways, buses, electric two-wheelers, bikes, and walking are suitable for different
distances, ranging from tens of kilometers to hundreds of meters. For flights and railways, they serve even
longer distances from hundreds to thousands of kilometers. Therefore, a comprehensive transport system
is a must.

Imbalances of economy and population intensify

demands for highly diversified transport choices

Individuals select their preferred modes of transport based on factors such as affordability, travel efficiency,
comfort, and convenience. The imbalances in economic development and population distribution drive the
need for a wide range of transport options.

Fast urbanization pushes an increasing

travel demand

The rapid expansion of cities and urbanization have extended people’s travel radius in cities, leading to
increasingly high demands on travel time/efficiency, punctuality, high-capacity urban mobility, etc.

The passenger turnover grew rapidly, with China’s urban rail passenger kilometers increasing by 77% between

2015 and 2019, representing a year-on-year growth rate of 19% (CAMET, 2020). While the demand went

down during the Covid-19 pandemic, it made a robust recovery in 2023. This reveals the increasing need for

longer distance commuting as urbanization develops and cities expand.

Figure 4 The most crowed city in

Total Population and Density of Selected Major Cities in China and China is Shenzhen, with a
World?® population density that is

~ Total Population (Million)
-
0 5 10 15 20 25 80 35 40 1 = 5 tlmes

i
Shanghai of London.

Beiing A

Chendu S

China
Shenzhen I
Xi'an
Shenyang  mr m——
Tokyo I
New York I N
Pari U
aris A The World
London
Bogota
0 5,000 10,000 15,000 20,000 25,000
Population Density (People/km?) «
mmmm Population of Chinese Cities mmmm Population of Foreign Cities Population Density

Zhou (2022), Alfonso (2016), Shenyang Municipal Statistics Bureau and Shenyang Municipal Ethnic and
Religious Affairs Bureau (2023), Party History Research Office of Shenyang Municipal Party Committee
(2023), Liu (2023)

Figure 5
Population and Urbanization Rate of China (2013-2022) M

~ Population (Billion) Urbanization Rate (%) ~
people may live in cities
16 70 when urbanization goal is
. 65 achieved, which will
60 result in growing travel
12 - demands.
10 50 The urbanization rate has
45 increased from 55% in
8 0 2013 to 65% in 2022.
. i, The national aim is to
reach 70% by 2030,
4 S0 meaning more urban
30 transit and more
2 25 long-distance intercity
o . travel. If compared with
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 the urbanization rates of
_ . o 80% in the UK and the
mmmm Urban population mmmm Rural population ——— Urbanization rate U.S., the dernand could
NBS (2023d) go even higher.
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Huanyong in 1935.
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9 Year of city data: Bogota, 2016; Tokyo, Paris and London, 2019; New York, 2020; Shanghai, Beijing, Chendu and Xi'an, 2022; and Shenzhen, 2023.

Figure 6
The Proportion of Population Aged 65 or Above (2013-2022)
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Figure 7
China Average Annual Per Capita Disposable Income (2013-2022)
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5%

of the population in China is
over 65 years old.

China has become an aged
society since 2021 and is on
the path to join the
super-aged in 2030s. The
aging rate climbs very
quickly, which places high
requirements on transport
system accessibility.

China’s urban area income

=1.3X%

national average

=2.4X

rural area in 2022

Per capita disposable
income in China is
geographically imbalanced:
Zhejiang’s statistic in 2022
was 2.6 times higher than
that of Gansu, representing
the highest and lowest
among provinces (NBS,
2023b).
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China has

105

cities with population more
than

1M

Urban built-up areas
expanded

7.5

times in 50 years

The ever-expanding urban
area has increased residents
in cities and commuting
distances, which collectively
place higher demands on the
urban transit system.
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Figure 8

Chinese City Classification
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Figure 9

Remote Sensing Monitoring on Urban Expansion of Typical Chinese
Cities (1972-2020)
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Figure 10

Average One-way Commuting Distance of 15 Chinese Major Cities
(2019-2022)

Changsha
Jinan
Shenzhen
Hangzhou
0 2 4 6 8 10 12
+ Distance/km
2019 2020 2021 2022

Zhao et al. (2020), Wang et al. (2021, 2022, 2023)

ALL

monitored major cities have
increasing commuting
distances.

In 2022, the average single
trip commute distance and
time in four major cities were:

Beijing:
11.7km, 47 minutes;

Shanghai:
9.8km, 40 minutes;

Shenzhen:
8.5km, 36 minutes;

Guangzhou:
9.1km, 38 minutes.
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KEY DRIVERS for China to

move towards zero emission
urban mobility

The primary drivers behind China’s shift towards zero emission transport are carbon
emission reduction for addressing climate change, pollutants reduction for improving
air quality and public health and leapfrogging its auto industry for sustainability and
competitiveness. Urban mobility plays a critical role in achieving these goals. As
transport demand stays high, the key challenge lies in decoupling economic growth
from carbon and air pollutants emissions.

Transport is a major source of carbon emissions in cities. For instance, transport
sector contributed 34% of Beijing’s carbon emissions in 2019 (Beijing Transport
Institute [BTI], 2022), making it the second-largest contributor only after the buildings
sector and surpassing the industrial sector. To reduce transport emissions of carbon
and air pollutants in cities, China has strived to electrify vehicles since 2009. Between
2015 and 2022, China has held the top position worldwide for EV production and
sales for eight consecutive years.

Traffic congestion is another pressing issue in densely populated Chinese big cities
and is widely regarded as a serious “big city disease”. In 2022, the average travel
speed in the 36 selected major cities'® across China was only 22.7km/h during
weekday peak hours. Eighty-nine percent of these cities suffered with moderate
congestion with road vehicles moving at 18-25km/h (Wang et al., 2023).

The development of public transit and active mobility not only provides an alternative
to driving but also effectively reduces congestion and emissions.

19 The thrity-six selected major cities include Beijing, Shanghai, Guangzhou, Shenzhen, Tianjin, Chongging, Dalian, Qingdao,
Ningbo, Xiamen, and 26 provincial capital cities (Harbin, Changchun, Shenyang, Shijiazhuang, Hohhot, Lanzhou, Yinchuan,
Xi’an, Urumaii, Xining, Lhasa, Taiyuan, Jinan, Zhengzhou, Nanjing, Hangzhou, Fuzhou, Hefei, Wuhan, Changsha, Nanchang,
Kunming, Guiyang, Chengdu, Nanning, and Haikou).

Figure 11
Carbon Emissions from China’s Transport Sector (2005-2022)
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International Energy Agency (IEA, 2021, 2023c)
Figure 12
NOx Emissions by Sectors in China (2021)
Transport Sector, 76% Freight, 64% @

Non-Transport
Sectors, 24% Passenger, 12%

Ministry of Ecology and Environment of China (MEE, 2022, 2023)

9%

national carbon emissions
come from the transport
sector.

In 2022, carbon emissions of
China’s transport sector was
946 million tons, accounting
for about 9% of China’s
national total, in which, about
3% comes from passenger
transport.

76%

of national NOx emissions
come from the transport
sector.

Passenger transport is not
the major contributor to
PMz. nationally, but it
contributes 12% of the NOx
emissions and concentrated
in cities with a combined
population of 910 million
habitants.

17



More than one third of China’s population lives

in non-attainment areas, with either PMz.:s or Os
exceeding NAAQS in 2022

Approximately

33%

national population, totaling

464M

people, live in

89

cities where PMzs levels do
not meet the current national
standard of 35 ug/ma.

Approximately

41%

national population, totaling

571M

people, live in

88

cities where Os levels do not
meet the current national
standard of 160 pg/ms.
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Figure 13"
Population in China Exposed to PM2.5 in 2022 (Million)
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Figure 14"
Population in China Exposed to Ozone in 2022 (Million)
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@ Cities with high vehicle stock tend to have high

concentration levels of PM2.5s and O3

Figure 15

Vehicle Stock, PM2.5 and Os Annual Avg. Concentrations in Cities of
China (2022)
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56

cities do not to meet both
PM2sand Os national
standards.

24%

of national population and
large vehicle stock.

It is critical to electrify these
vehicles and encourage
more passengers to take
buses, urban rails, and active
mobility options.

In Figure 13 and Figure 14, cities are grouped according to their annual average concentration (in pg/mé) of PMzs (ranging from <5, 5-10, 10-15, 15-25, 25-35,
to >35) and Os (ranging from <100, 100-120, 120-160, to>160). The center point of each bubble in both figures represents the average PMz.s or Os concentration

of the particular city group.
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Progress of zero emission

urban mobility beyond cars in
China

For over two decades, China has been making efforts to decouple the emissions from
ridership. In addition to all efforts to clean up the car fleet, the country has also
progressively raised the fuel economy standards for commercial heavy-duty vehicles
(HDVs) from Phase | to Phase IV, and the emission standards from China | to VI. In
terms of structural development, public transit is the most prioritized, and active
mobility? is highly encouraged. Moreover, the electrification of buses, 2/3 wheelers,
and rail systems is propelling the transition towards zero emission transport.

Keep upgrading standards for fuel consumption

limits, vehicle criteria air pollutants emissions, and

fuel quality

Figure 16

Fuel Consumption Limits for HDVs Tightened under Phase I-11l
Standards

~ Reduction Rate (%)

Coach Urban Bus
0
-5
-10.5%
-15.9%
-10
-15
-12.5%
-20
-25
mmmmm China Phase | - I (07/2012-07/2014)  mmmmm China Phase Il - lIl (07/2014-07/2019)

Jin and Wang (2011), Wen et al. (2014), Wang et al. (2018)

China Phase Ill standard

tightened the fuel
consumption limits
respectively by

23%

for coaches

and

15.9%

for urban buses

compared to Phase 1.2

China Phase IV standard for
HDVs fuel consumption limits
is waiting for official
adoption. Phase IV standard
for light duty commercial
vehicles (LDVs) has finished
the public commenting of
the first draft.

12 These reductions represent the arithmetical averages of 12 defined grades in standards, which are based on the Gross Vehicle Weight Rating (GVWR) of commercial

vehicles. The estimation does not take into account the market share of each GVWR category.
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China VI standard requires a

7%

reduction in NOx emissions
and a

94%

drop in PM from HDVs, as
compared to the earlier
China | standard.

Sulfur content is reduced by

9%

in diesel and gasoline.

China has adopted
lead-free gasoline
nationwide since early
2000s. The sulfur content in
diesel and gasoline have
both significantly dropped
from 2000 ppm and 1500
ppm to 10 ppm, complying
with China |-V fuel quality
standards, which is by far
the most stringent globally.
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Figure 17

Reductions of HDV Emission Limits on NOx and PM under
China I-VI Standards
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Automobile Test Center (2005), Chinese Research Academy of Environmental Sciences et al. (2018).

Figure 18
Reductions of Sulfur Limits on Diesel and Gasoline under China |-V Fuel
Quality Standards

Sulfur Reduction (%)

-40

-46

‘47%

-52

-58

+ Sulfur Limit (opm) 64 Sulfur Limit (ppm) ~

-70

2000 2000

-76

1800 1800

-82

1600 1600

-88

1400 1400

94

1200 1200

-100

1000 1000

800 25 800
600 600
400 400
%
3%
200 200
0 S 0
s Diesel = Reduction in Diesel s Gasoline Reduction in Gasoline

TransportPolicy.net (2018)

The public transit plays an increasingly bigger role

Public transit has gained growing importance in China. In 2004, the Ministry of Housing and Urban-Rural
Development (MOHURD) issued the “Opinions on Giving Priority to the Development of Urban Public
Transportation”. Moreover, bus electrification has been a priority since the 2009 “Ten Cities x One Thousand
Electric Vehicles" Pilot Program, with cumulative purchase subsidies around 200 billion RMB ($3.36 billion) .*
The government provides substantial support for public transit, as the result, the public transit becomes
cleaner despite the growing scale, although since 2023 China has stopped the NEV purchase subsidy.

Table 1

Major National Fiscal Incentives for Public Transit

. . Annual Average Cumulative Amount . .
Major Incentives @ (Billion RMB) (Billion RMB) @ Provider Period

Vehicle purchase tax 20 2007

exemption for all NEVs Central Government 2014-2022

Purchase subsidy for all NEVs 15 200° Central Government 2010-2022
Bus operation subsidy 100 / Local Government in 2019
Subway operation subsidy'* 110¢ / Local Government in 2020

a: Zhou (2023), b: Shang and Yu (2023), c: Jia (2023), d: ThePaper (2023).

About 77.2% of the buses on the road have already been electrified. By the end of 2022, over 98.7% of newly
purchased or replaced buses are NEVs!. It is evident that the transit bus fleet on the road will achieve full zero
emissions in the coming few years.

Figure 19 Bus and urban rail
China’s Urban Transit Structure by Revenue Ridership (2013-2022) collectively account for

~ % of Passenger Trips E /:

100%
90%
500 of revenue urban passenger

° . e .

volume in cities with the
70% service in China.
60% :

’ The share of urban rail rose
50% by 17% while bus dropped
40% by 13% from 2012 to 2022.
30%

20%
10%
0%
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
. Bus mmms Urban rail . Taxi mms Ferry Boat

MOT (2014-2023, Part 3.6)

3 The average exchange rate of 2010-2022 was used here, which was 6.55 RMB to $1.
14 Both bus operation subsidy and subway operation subsidy are the sum of local subsidies nationwide.
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Green mobility'® accounts for

74%

of Beijing urban passenger
transport in 2019.

1.7M..

bus routes across China
equals

4 1 rounds

of the Earth's Equator

By the end of 2022, there
were 708,200 transit buses
running on a network of
78,000 routes, covering
almost all the cities in
China.

Figure 20
The Mix of Transport Modes in Beijing (2012-2021)
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Figure 21
Number and Length of Transit Bus Routes in China (2013-2022)
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5 Green mobility consists of walking, bicycles, buses and urban rails.
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Figure 22
Transit Bus Stock by Fuel Types in China (2013-2022)
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Figure 23
Fossil Fuel and PHEV Bus Stock by Emission Standards (2021)
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l Other

PHEV 23.3% PHEV 5.8%

Note: The total percentage may be less than 100% due to rounding and the category of
“others”, which refers to fuels with a share less than 1%.
EF China Analysis (2023)

The share of fossil fuel buses
in the bus fleet decreased by

64%

in only one decade.

In 2013, diesel, gasoline and
LNG/CNG buses made up
87% of the bus fleet, but by
2022, their total share had
plummeted to 23 % while
NEVs’ surged to 77%,
making a strong contrast.

93%

fossil fuel and PHEV buses
comply with China V and VI
vehicle emission standards.

China retired almost all the
old buses compliant with
China | and Il emission
standards. Among the
remaining fossil fuel and
PHEV buses, 50% and 3%
meet China V and VI
standards, while 18% and
29% meet China lll and IV
standards.
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In 2022, China accounted Figure 24

for Sales and Stock of BEV Buses in China, EU and the Rest of the World
(2013-2022)
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IEA (2023b), Bloomberg (2018)

@ Develop the urban rail for passenger transport

The rapid expansion of urban rail, which is 100% electrified, has replaced a considerable amount of road
transport.

Figure 25
o Urban Rail Ridership of China (2013-2022)
o ~ Turnover and Volume (Billion RPK or Trips) Urban Rail Share in Total Transit (%) ~
200 30%
urban transit'® trips in cities 180 279
with the service are made by
) 160 24%
urban rail.
140 21%
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assenger volume increased
0 : ; ; 100 15%
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129
2022. 80 o
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MOT (2014-2028, Part 3.6), CAMET (2013-2023)

6 Urban public transit includes transit bus, ferry boat, and urban rail.

26

G Micro mobility’s zero emission transition has

entered a new stage of optimization.

Micro mobility refers to short-distance transport provided by low-speed and light-weight vehicles such as
human-powered and motorized 2/3Ws. In China, micro mobility transport is mainly composed of bicycles and
2/3Ws (E2/3Ws and ICE2/3Ws). Eighty percent of Chinese favor micro mobility as their primary choices of
urban mobility, revealing its significance in the transition toward zero emission urban mobility.

- The focus of shared bicycle market is shifting from scaling up the bicycle
numbers to higher turnover rates per bicycle

Bicycles are an eco-friendly mode of transport, making it crucial for steering urban mobility towards a greener
future. China has been actively promoting bicycle sharing program by improving bicycle lanes and adding
dedicated parking spaces. With the introduction of dockless shared bicycles'” (hereafter referred as “shared
bicycles”) in China around 2015, the travel rate of bicycle travel doubled from its lowest point, resulting in the
deployment scale of 23 million shared bicycles and a greater presence of bicycles on the streets.

China's efforts to promote cycling go beyond merely expanding the scale of bicycle fleets. Since 2017, local
governments have been urging shared bicycle operators to strategically deploy and schedule bicycles based
on travel demands, while also placing limits on the size of the fleets. This aims to enhance the turnover rate of
individual shared bicycles, serving a larger urban mobility demand with fewer bicycles. Taking Beijing as an
example, the daily turnover rate increased from 1.1 times per day in the first half of 2019 to 3.3 times per day
by the end of 2022.

- Two and three wheelers have successfully embraced electrification and are
now committed to delivering high-quality products and sustainable development

Following China's urban motorcycle restrictions, E2/3Ws experienced rapid growth as substitutes for
ICE2/3Ws, with over 84% of 2/3Ws now being electric. However, due to the lack of technical standards and
regulations at the early stages of E2/3Ws development, a majority of E2/3Ws on the road are non-compliant
with safety risks. For example, E2Ws became heavier and faster, resembling motorcycles. Occasional
collisions may result from their quiet operations combined with unpredictable driving in vehicle lanes.

Since 2019, China has introduced new national mandatory technical standards for E2/3Ws products with
clear product definitions and categories, enabling authorities to manage E2/3Ws under existing regulations to
reduce accidents. Non-compliant products will be required to quit the market within a specified period.

These standards not only address the issues with product classification and definitions, but also encourage
product improvements from the perspectives of safety and environment protection. For instance, the new
standards for e-bicycles now mandate a maximum weight of 55kg, encouraging manufacturers to adopt
lithium batteries, which have higher energy density, lighter weight, and more importantly, pose no risk of
leaking harmful substances like lead sulfate and sulfur dioxide. In 2022, the penetration rate of lithium
batteries in the E2Ws sales market reached 25%, nearly doubled since 2018. Undoubtedly, this rate is
expected to continue rising and the current widely used lead-acid batteries will be phased out.

'7 Since 2015, dockless shared bicycles have replaced docked bicycles as the predominant part of China's shared bicycle program
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0%

of the Chinese respondents
prefer 2/3Ws for urban
mobility, ranking the highest
willingness in the world.

In 2022, Beijing’s shared
bicycles fleet was

9%

of the size in 2017, yet
served

19

times more trips.

The government has
optimized shared bicycle
deployment. From 2017 to
2022, cities with shared
bicycle doubled, but number
of deployed bicycles
decreased by 35%.

'8 Figures may not sum to 100% because of rounding.
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Figure 26

Micro Mobility (Mainly Composed by 2/3Ws) Preference by Country
(2021) *
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Heineke et al. (2021), EF China Analysis (2023)

Figure 27
Shared Bicycles Deployment and Operations (2017-2022)
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Figure 28
Stocks of 2/3Ws in China (2022)
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Figure 29
Market Penetration of Lithium Battery-powered E2Ws (2018-2022)

~ Proportion of Lithiumion Battery-Powered E2Ws in Annual Sales (%)
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China has around

S00M

2/3Ws, with over

4%
being E2/3Ws.

Most local governments
have established transition
deadline for non-compliant
E2/3Ws by the end of
2023. However, in areas
with weak supervision,
non-compliant E2/3Ws may
still exist.

The penetration rate of
lithium batteries in new
E2Ws sales has reached

9%
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WHAT'’S the scale and

emission of transit bus system
in China?

As the most cost-efficient and flexible form of public transport, transit buses are highly
popular and widely used throughout China. The country, which initiated its first bus
route in 1906, has successfully established and operated the world’s largest and
cleanest bus system.

e Over just one decade, China has significantly reduced the use of fossil fuel buses.
The total share of diesel, gasoline, and LNG/CNG buses in the fleet had
plummeted to 23% by 2022, from 87% in 2013 (Figure 22). Moreover, China owns
the world’s largest NEV bus market and fleet, no matter BEV, PHEV or FCV.

* Continuous efforts have been made to enhance fuel economy, lower vehicle
emissions, and improve fuel quality to world-class standards. Limits on fuel
consumption per 100km of new coaches and buses decreased by 23% and 16%
between 2012 and 2019; NOx and PM emissions of new HDVs decreased by 94%
and 97% between 2000 and 2021; and the sulfur content in diesel and gasoline
both reduced by over 99% to 10ppm by 2017 (Figure 16,17 & 18).

* China is one of the pioneers who practice Bus Rapid Transit (BRT). By 2020, over
seven thousand kilometers BRT networks were in operation across China (Figure
34).
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Figure 30
Transit Bus Stock of China and U.S. (2011-2020)
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MOT (2014-2023, Part 2.5), APTA (2023, Table 21).

Figure 31
Bus Ridership and Vehicle Mileage of China and U.S. (2019)
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In China,

703,200

ransit buses are in service by
2022

=9.7 x u.s.

China’s transit bus fleet grew
by 55% during the decade.

China’s bus ridership
reached

69B

passenger trips

=15 xu.s.

China’s bus mileage reached

BSBkm

=9 xu.s.
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717%

of the transit bus fleet are
electrified.

By 2022, the shares of BEV
and PHEV in total transit
bus stock were 65% and
12%, respectively.

The EV share of EU bus

fleet is about 1% (European
Automobile Manufacturer’s
Association [ACEA], 2022).

China’s share in the world’s
NEV bus stock:

95.7%

PHEVs:

98.9%

Figure 32
Transit Bus of China by Fuel Type!® (2022)

Gasoline
0.5%

LNG/CNG
13.2%

MOT (2014-2023, Part 2.5)

Figure 33
Global BEV and PHEV Bus Stock (2022)

EU1.6% EU 0.8%

Rest of the world Rest of the world
2.7% 0.3%
BEV PHEV
IEA (2023b)

9 Other fuel types include hydrogen, dual fuel, and trolly.
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Figure 34
BRT Development in China (2013-2019)
~ Ridership (Million) ~ Length of Lines (Km)
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Figure 35
BRT Ridership and Growth in China and U.S. (2014-2019)
~ Ridership (Million) ~ Growth Rate (%)
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MOT (2015-2021, Part 3.6), APTA (2023, Table 1)

6,150km

BRT lines in China is in
service by 2019

BRT system length increased
123% from 2,753km to
6,150km in six years.

BRT of China carried

1.7B

passenger trips in 2019.

=27 xU.s.
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In 2019
Length of BRT lines:

4.4km

per million people

=4 x u.s.

No. of BRT vehicles:

6.7 buses

per million people

=5 xu.s.

Significant potentials of
BRT systems exist.

Champion Cities of China
fall behind Bogoda
by BRT indicators:

Guangzhou:

38% by throughput
Xiamen:

32% by speed
Beijing:

27% by lines &
68% by stock
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Figure 36

BRT Lines and Vehicles Per Million Inhabitants of China and U.S.

(2013-2019)

~ No. of Km/ Vehicle
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mmmm China

- US.

MOT (2014-2020, Part 1.6 & 2.5), APTA (2023, Table 21 & 50)

Figure 37

BRT Scale and Operation in Select Cities
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Far East Mobility (2023)

WHY does China

prioritize the zero emission
transformation of buses?

Bus is one of the best choices for mass urban transit when taking into considerations
on air pollution control, congestion mitigation, financial capacity, social fairness, and
operational flexibility.

Besides, buses could be the pilot vehicles for new technology demonstrations, which
can help scale up the zero emission transition of other vehicle categories. Like other
countries, China prioritizes bus development mainly because it is naturally greener as
a mode of public transport. On average, one bus is capable of replacing at least 30
cars on the road (ACEA, 2022). Due to this low occupancy of roads per passenger,
developing buses can free up road space and help ease traffic congestion. It will also
reduce fuel consumption, carbon footprint, and air pollution per passenger.

36



@ Transit bus is a green transport mode by nature

Theoretical carrying
capacity:

1 bus

3 O
e
cars

ACEA (2022)

Buses play an important role in new technology

demonstrations

As a public mobility service provider, the transit bus operation company maintains close ties with the
government. Government subsidies are crucial for supporting bus purchases and operations. Therefore, bus
operation companies often stick to the government’s guidance. In light of these, buses have always been at
the forefront, leading the way in implementing mandatory end-of-life vehicle rules and emission standards, as
well as piloting demonstrations of cutting-edge technologies.
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“Ten Cities X One Thousand Electric Vehicles” Pilot
Program

China launched this program in 2009 and deployed over 27,400 NEVs in
25 pilot cities within three years, 84% of which are public service NEVs,
particularly buses (China Automotive News, 2013). Three types of new
technologies, including BEV, PHEV and FCV were encouraged. China’s
EV market took off afterwards.

Orderly Charging and Vehicle-Grid Integration (VGI)

VGI and orderly charging allow EVs as responsive mobile energy sources
to either take energy from and/or supply energy to the power grid when
needed. China has set up policies and pilot projects to support VG,
especially in regions with rapidly deployed EVs, like Shanghai, Beijing,
and Guangdong province. For instance, Beijing has a VGI pilot program
for BEV transit buses, fully shifting bus charging to off-peak hours. It
demonstrates the value of VGI operations for peak shaving (Li et al.,
2022).

Mobility as a Service (MaaS)

MaaS aims to provide an alternative for private cars that may be as
convenient, more sustainable, less congested, cheaper, and with larger
transport capacity. MaaS integrates different forms of transport and
related services into one comprehensive and on-demand mobility
service. Maa$S offers end-users the added value by letting them access
mobility through a single application and payment. To meet a customer’s
request, a MaaS operator provides different transport options, including
public transit, active modes such as walking and cycling, car/bike
sharing, taxis, car rentals, or a mix. Beijing launches China’s first MaaS
platform, which includes buses, subways, shared bicycles, ride-hailing,
walking, and driving (MaaS Alliance, 2023).

Customized Bus

In order to meet different transit demands, China introduced a new model
of customized buses, which is between the traditional buses and taxis.
People who work and live in the same area with similar commute needs
can group together to order a customized bus. The route, frequency, and
schedule are tailored to meet this group’s specific needs. Besides routes
designed for daily commute, new products are emerging. For example,
Shanghai launched medical-themed customized buses in August 2022
to take people to their desired hospitals and help make doctor
appointments on the bus. A new “bus pooling” model was also launched
in Shenzhen in July 2022. By 2021, 94% of provinces, autonomous
regions, and municipalities-including Beijing, Hebei, and Shanxi-had
customized bus routes, totaling over 5,400 routes that generated 180
million passenger trips annually (Sun & Deng, 2021).
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Beijing:the pioneer city for zero emission buses

Beijing was the first batch of pilot cities in China’s “Ten Cities x One Thousand Electric Vehicles”
Pilot Program, starting with 50 BEV buses in 2010 (Zhang, 2010). By 2022, over 90% of Beijing’s
bus fleet has been electrified.

By 2022, Beijing had 1,524 bus charging point distributed at 225 bus terminals (Li, 2023).

Beijing launched the Maa$S platform in 2019. By May 2023, more than 30 million people had
registered for the platform. It serves no less than six million passenger trips daily, saving at least
400,000 tons of carbon emissions and facilitating the trade of 120,000 tons of voluntary carbon
credits (Fang & Ran, 2023).

Beijing launched China’s first customized bus route in 2013. By 2022, it had 396 customized routes,
providing personalized transport service for 20,000 citizens daily and helping them save 30%
commute time (Beijing Municipal Commission of Transport, 2023). Beijing also arranges customized
school buses (BTI, 2023).

Beijing piloted one of China’s first bus VGI projects at a transit bus charging station in 2021(Li et al.,
2022).

Beijing developed 1005km DBLs by the end of 2022 (BTI, 2023).

Figure 38

Power Curve of A Bus Charging Station in
Beijing Before and After Piloting VGI
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Li et al. (2022)
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HOW does the policy

motivate the changes?

Policy plays a vital role for the zero emission transit buses,
both strategically and tactically.
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e Elevate public transport as a national

priority

China has established public transport as a national priority through institutionalized policies and specific regula-
tions.

e The first national level initiative on proposing public transport as a social welfare measure tied to national
economic progress and livelihood improvement was the “Opinions on Giving Priority to the Develop-
ment of Urban Public Transport”, issued by the former Ministry of Construction (how MOHURD) in 2004
(MOC, 2004). In 2005, General Office of the State Council circulated this opinion and enhanced it with 22
recommendations focused on public transport planning, infrastructure, operations, rights of way,
incentives, and supervision (MOHURD, 2005).

e Guiding Opinions on Giving Priority to the Public Transport in Urban Development by the State
Council officially elevated public transit priority as a national strategy (State Council, 2013a).
MOHURD and MOT issued opinions on economic policies (MOHURD, 2006) and other implementation
measures (MOT, 2013).

* In 2007, Legislative Affairs Office of State Council started to solicit suggestions on Urban Public
Transport Regulations/Directives. This marked the first legislative effort to formally clarify the public interest

nature of China’s public transport system. MOT is actively pushing for the official release of these
regulations in 2023.

Establish transit buses as pioneers and leaders

with quantified goals in reducing carbon and air
pollutants emissions

Air quality improvement has been a major driving force to scale up NEV buses in cities since 2013. This impetus
has been further strengthened by carbon peaking and neutrality goals.

¢ |n 2013, China implemented the Action Plan for Prevention and Control of the Air Pollution (State
Council, 2013b), which mandated that at least 60% of new and replaced buses in Beijing, Shanghai, and
Guangzhou must be NEVs or clean fuel vehicles.

¢ In 2018, China released Three-year Action Plan for Fighting to Win the Battle Against Air Pollution
(State Council, 2013a), which mandated at lease 80% of new and replaced buses, sanitary trucks, post
office trucks, taxis, light logistic trucks to be NEVs in key air pollution areas. It further required 100% new
and replaced buses in municipalities and provincial capitals in these key areas to be NEVs.

e |n 2021, State Council released the Action Plan for Carbon Dioxide Peaking Before 2030 (State
Council, 2021), which re-emphasized developing green and low-carbon public transport and
electrifying vehicles used for urban public services.

e In 2022, China reduced the share of diesel buses in the transit bus fleet to only 9%, while ramping up the
share of BEV buses to 65% (Figure 32).
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Provide fiscal incentives to support electric

transit buses

The public transport priority strategy establishes financing mechanisms for transit service providers, including
a set of subsidies and preferential taxation policies. Accumulatively, around 200 billion RMB in purchase
subsidies were provided through the “Ten Cities x One Thousand Electric Vehicles” Pilot Program and
afterward (Zhou, 2023). In 2019, the government provided subsidies totaling 100 billion RMB to support
nationwide transit bus operations (Jia, 2023). For all public transport operators, the value-added tax is
exempted. NEV transit buses receive exemptions from vehicle and vessel registration tax and vehicle
purchase tax as well.

Preferential taxation policies save spending for NEV owners

e Since 2012, NEV buses have been exempted from vehicle and vessel registration tax. This policy was
updated three times in 2015, 2018, and 2022 to increasingly tighten criteria on fuel efficiency, mileage range,
and emission reduction so as to further encourage technology development.

* Since 2014, NEV buses received a vehicle purchase tax exemption. Tax exemptions for all NEVs (buses,
passenger cars, trucks, etc.) totaled 200 billion RMB from 2014 to 2022, and are estimated to reach 115
billion RMB in 2023 alone and 520 billion RMB between 2024 and 2027 (Zhou, 2023).

National and local subsidies helped electric buses kick off

Favorable subsidies for procurement and operations of NEV buses are provided to partially offset the high
cost of NEV buses.

e Subsidies for procurement from central and local governments: From 2010 to 2022, national NEV purchase
subsidies are estimated to reach 200 billion RMB in total (Shang & Yu, 2023). Municipal governments of many
large cities also provided additional local subsidies. For example, since 2015 Beijing has provided the local
purchase subsidy at the same level as the national (Beijing Municipal Science and Technology Commission
[BMSTC], 2015), and since 2018 half the ratio (Li & Yao, 2020).

* Subsidy for operations: A key policy is transitioning bus operation subsidy from oil to electricity. In 2015,
the central government began phasing out its “oil subsidy” and shifting to an “electricity subsidy”. This
incentivized the initial market for BEV and PHEV buses in China. By 2019, the fuel subsidy fund for fossil fuel
buses had been reduced by 60%, compared to 2013 level. Besides, operating subsidies for NEV buses are
provided on a yearly per vehicle basis (Ministry of Finance [MOF] et al. , 2015). Many large cities have also
provided local subsidies for the operations of NEV buses. For example, Beijing provides an annual operating
subsidy of 80,000 RMB for each qualified BEV bus (Zhev, 2015).
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Figure 39

National Subsidy Criteria for
NEV Bus Purchase
(2009-2022)
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20 It was provided in the form of electricity subsidy, which was shifted from the oil subsidy provided since 2010.
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2008B..

NEV purchase subsidies are
provided for passenger cars,
buses, trucks, and other
qualified vehicles by
technical criteria to
encourage technology
advancement.

Operating subsidies are also
provided for NEV buses with
an annual mileage of 30,000
km or above between 2015
and 2019.

Table 2

Subsidies in Beijing, Shanghai, and Shenzhen

Beijing

Shanghai
(2021-2023)

Shenzhen

@ Purchases
(RMB/vehicle)

Operations
(RMB/vehicle/year)

Since 2015: Same of national subsidy
(BMSTC, 2015)

Since 2018: Half of national subsidy
(Li et al., 2020)

BEV buses: 80,000

BEV and PHEV buses: 350,000
to 500,000

BEV: 90,000-140,000

PHEV: 10,000
FCV: 800,000 FCV: 70,000
BEV: 90,000 Based on annual

* Shenzhen only subsidize BEV buses

operating mileage

a: Zhev (2015), b: BMSTC (2015), c: Li & Yao (2020), d: Shanghai Municipal Transportation Commission

(2021).

Cities offer local subsidies
to support preferred
technologies.

Dedicated Bus Lanes (DBLs) provide important non-fiscal incentives

Non-fiscal incentives are used to achieve optimal results with minimal effort. DBLs were designed to give
transit buses priority on the road. They are exclusively for bus use during specific hours, such as the morning
rush hours from 7-9 am. Non-bus vehicles are discouraged from using the lanes, with penalties for violations.

In June 2023, Ministry of Public Security (MPS) made amendments to optimize the efficiency of DBL while
maintaining the right-of-way of transit buses. The adjustments include modifying time slots for exclusive bus
lane use, allowing non-public vehicles access during non-exclusive hours, and potentially permitting other
public vehicles such as shuttle buses and school buses to share DBLs during exclusive hours (Ren, 2023).

Figure 40 The length of DBLs grows
Length of Dedicated Bus Lanes in China (2013-2022)

~ Length (km)

20,000

times to

19,900
y km
10,000 from 2013 to 2022.
Beijing alone has 1005km
5,000 DBLs by the end of 2020
(BTI, 2023).
0

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

MOT (2014-2020, Part 1.6)
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URBAN
~ RAIL

21 Based on the definitions in Footnote 4 and 6, “urban rail” in China, excluding the commuter rail and tram which account for 12% and 5% of the system
length in 2022, is similar to “metro” globally and “heavy rail” in the U.S. China’s light rail is not same as its U.S. counterpart. It is more similar to the
~_international “metro” or “subway” based on standards in China. This principle also applies to China’s monorail, maglevand APM. ——— ——
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WHAT makes urban rail

favored over road transport?

Initially, bus development took off before urban rails in China due to the country’s less
developed economy. But with rapid economic growth and urban expansion, travel
distances increased and higher speed and better efficiency were needed. Also, the
exploding urban population required higher-capacity mobility to handle massive
passengers. Buses could not meet the demand for speed, reliability and capacity
anymore.

With over 900 million urban residents, traffic congestion has become a huge problem.
In 2022, road vehicles in 89% of 36 major cities across China move at 18-25km/h
due to congestion (Wang & Cao, 2023). Urban rails pull ahead as the first choice over
struggling road transport.

@ Urban rail has magnificent transport capacity

Figure 41
Daily Ridership of Urban Rail, Bus and Taxi in China (2022)

Daily Ridership Daily Ridership
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Figure 42

Urban Rail Daily Ridership Nationwide and in Major Cities in China
(2013-2022)

v Daily Ridership (Million Passenger Trips)
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China’s urban rail
transported

53M

passenger trips daily in
2022.

25

cities in China have urban
rails, but

48%

ridership happened in

4

major cities: Beijing, Shanghai,
Guangzhou, and Shenzhen.
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B Emm Figure 43
e IJ I ng and The 10 Busiest Urban Rails in China and Comparison with Global Cities

(2019)
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Shanghai

urban rails are among the
global busiest, with daily
ridership over Tokyo®

Shanghai
1 O M Guangzhou

New York?

0 2 4 6

Beijing

Shenzhen
Chengdu
Wuhan
Nanjing
Chongaing

Xi'an

Hangzhou

CAMET (2020), Statista (2022), MTA New York City Transit (2020), Port Authority Trans-Hudson Corporation

(PATH, 2020), APTA (2020).

22 The number covers both Tokyo Metro and Toei Subway
28 The number covers MTA New York City Transit, Port Authority Trans-Hudson Corporation, and Staten Island Rapid Transit
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@ Urban rails are faster and more reliable

Faster than road.

Urban rail in China averages 36km/h (CAMET, 2023), about 58.6% faster than the
average travel speed in the 36 selected major cities and 44%-100% faster in
medium congestion cities (Wang & Cao, 2023).

High frequency.

By 2022, the average departing time interval (DTI)?* is shorter than 290 seconds.
Approximately 25% of lines depart within 180 seconds. The interval is shortened to
under 120 seconds during rush hours in megacities (CAMET, 2013-2023);

High punctuality.
The average punctuality remains above 99.9% in years (MOT, 2023a);

Long operation hours.
On average, China’s urban rails operate 17 hours daily, up to 18.7 hours in Beijing
(CAMET, 2013-2023);

Enhances habitability.

Urban rail has become an indicator of the quality of life, attraction, competitiveness,
and prosperity in cities. A new model, known as “rail plus property” (R+P) or
“integrated hub station development”, helps to recover costs and enable financial
sustainability.

0
_|l
.

24 DTI measures the time from one train fully leaves the platform until the next train starts moving in. The interval between trains can be even shorter than the DTI.

Urban rail is preferred by city dwellers as it allows passengers to travel farther and faster with high punctuality.
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HOW BIG and FAST does

urban rail develop?

China leads the world in urban rail infrastructure, especially the network length and
number of cities with urban rail. Metro systems dominates China’s urban rail,
comprising 88% of length and 95% of passenger turnover. From 2013 to 2022, the
number of cities, lines, stations and vehicles with urban rail grew robustly at 190%,
261%, 280%, and 336%, respectively (CAMET, 2014-2023).

Figure 44 About

Number of Metro Vehicles, Stations and Length in China, Europe, U.S.
and World (2020) 3 O O/
~ No. of Vehicles & Stations System Length (km) ~ o
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160,000 16,000 stations are in China.
140,000 14,000 By the end of 2020, China
had 44,000 metro vehicles
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100,000 10,000
for 32% and 30% of the
80,000 8,000 world’s total, respectively.
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. World mmmm China N Furope m— US.

CAMET (2021), UITP Secretariat (2022), APTA (2023,Table 21, 49, 51)

Table 3
World Metro Regional Distribution

rY
ﬂaﬂ mn
Number of Cities | Population Served
(million)
World 193 N/A
Europe 46 52
2020
u.s. 13 23
China™ 38 421
2022 China 41 450

CAMET (2021,2023), UITP Secretariat (2022), APTA (2023, Table 21, 49, 51), World Population Review
(WPR, 2023a, 2023b), Office of the Leading Group of the State Council for the Seventh National Population
Census (as cited in Chen, 2022), Liu (2023)

25 Numbers of China include subway only, instead of all urban rail systems.
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Development of urban rails brings down the

mileage of cars

Figure 45 Beijing, Shanghai, and

Annual Driving Mileage for Private Cars in China’'s Mega Cities Chengdu have seen over a

~ Mileage/km o
0 5,000 10,000 15,000 20,000 25,000 30,000 2
|

annual drop in private car
vehicle kilometers traveled

(VKT).

Even as China’s mega cities
see their population, urban
built-up areas and vehicle
stock numbers go up,
private car mileage is
actually decreasing steadily.

HOW does urban rail

contribute to ease the traffic
and reduce emissions?

With all the advantages mentioned above, urban rails have been picking up more of
the traffic load and easing the burden on the road. In 2022, urban rails took 26% of
China’s urban transit passenger volume, increasing from just 9% in 2013. The
increase mainly comes from replacing the use of cars and transit buses.

W Beijjing s Shanghai mmmm Chengdu

EF China analysis, Xiamen Environment Protection Vehicle Emission Control Technology Center, BTI,
Shanghai Urban Rural Construction and Transportation Development Research Institute, Chengdu VECC
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Figure 46
Top Cities’ Share in China’s Vehicle Stock and Metro Mileage
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EF China analysis, Xiamen Environment Protection Vehicle Emission Control Technology Center, BTI,
Shanghai Urban Rural Construction and Transportation Development Research Institute, Chengdu VECC

Urban rails are zero emission because it is

100% electrified

Urban rails consume energy for traction and non-traction purposes like air conditioning, lighting and platform

screen door system. The energy efficiency of urban rail stays stable between 0.1 to 0.2 kWh/person kilometer
(MOT, 2023a).
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WHAT kind of policies

enable such development?

As an essential part of public transport, urban rail benefits from the national strategy

to put public transport as the priority. Besides, the encouragement on
Transit-Oriented Development (TOD) as well as muti-functional integrated transport

hubs also create an enabling environment for urban rail development.
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@ Governmental subsidies support the sustainable

operation

The investment and operation cost? of urban rail systems are notably high. Although the cost varies across
cities, on average, the construction of every kilometer subway means 700-800 million RMB investment and
often exceeds 1 billion RMB in the megacities. Taking Shanghai and Beijing for example, the estimated
investment per kilometer reaches 2 billion RMB for Shanghai Metro Line 20, and 1.5 billion RMB for Beijing
Subway Line 25 Phase 3 (Rail-stdaily, 2023). Estimates show that subway investment payback in China
requires at least 29 years (Wu, 2017), based on the average level of costs and revenues.

The fast expansion of urban rail networks and the affordable ticket prices are largely attributed to government
support. Similar to buses, governments provide significant subsidies to the operations of urban rails. In 2022,
the nationwide total subsidies for metros, a primary category of urban rails, surpassed 110 billion RMB. At the
city level, Beijing allocated over 26 billion RMB in subsidies in 2022. Some other cities, including Hangzhou,
Chongaing, Zhengzhou, Suzhou, Qingdao, Chengdu, Ningbo, and Nanjing also provided subsidies over 5
billion RMB (ThePaper, 2023).

@ Encourage TOD as a new development model

In 2018, General Office of the State Council issued Opinions on Further Strengthening the Administration
of Planning for Construction of Urban Rail Transportation, emphasizing the importance of establishing
viable financing models and internalizing land value to cover urban rail system costs (State Office, 2018).

To reduce reliance on subsidies, urban rail companies proactively explore to establish their own
“self-restoration” mechanisms for financial self-sufficiency. TOD, provides a promising approach. By applying
the TOD model, developers can engage in high-density property development around rail stations, generating
revenue through real estate to support subway operations. Successful global examples include the new World
Trade Center in New York, the Grand Front in Osaka, the Kowloon station in Hongkong. These TOD projects
are financially self-sustaining while benefiting urban development and mobility improvement.

China actively promotes TOD to effectively manage its rapid urbanization with the development of public
transit networks. Localized TOD models include “R+P”, “integrated hub station development”, and “metro
station-centered complex development”, emphasizing multifunctional mixed-use of land and integrated urban
planning around transit hubs. Shenzhen leads mainland R+P. In 2022, Shenzhen Metro reported a revenue of
16 billion RMB from station-city integration. In the same year, Beijing Investment, the operator of Beijing
Metro, had a total revenue of nearly 6.3 billion RMB from its real estate development and primary land
development. Chengdu Rail Transit Group received 6.2 billion RMB from station comprehensive development
revenue. Rail transit in Hangzhou, Qingdao, Ningbo, Nanning, Guangzhou, and other cities also reported
significant income from real estate-related activities (ThePaper, 2023).

2 The investment cost includes land acquisition and resettlement, civil engineering, road occupation and diversion, pipeline relocation, vehicles (rail cars), mechanical
and electrical equipment, etc.
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Shenzhen metro: best TOD development with least
subsidies and highest revenue

In many cities, TOD is practiced as “Development Oriented Transit” or “Transit Adjacent Development”,
where the transit systems and the surrounding development are independently planned with poor
connectivity.

Shenzhen Metro Group (SMP) distinguished itself by introducing mainland China'’s first R+P TOD model
with the development of Qianhai Depot Station in 2008. In this case, SMP maximized the utility of depot
land for commercial property and social housing development alongside metro infrastructure. This
enabled Shenzhen Metro to become financially self-sustained and reduce its reliance on government
subsidies.

SMP has successfully applied the R+P TOD model to 34 metro projects, developing a comprehensive
value chain consisting of metro infrastructure, operations, integration of urban development and transit,
and property management. In 2022, SMP earned 16 billion RMB in revenue from integrated development
of metro and property, the highest among all metro companies in China. Meanwhile, SMP received only
531 million RMB government subsidy, among the lowest subsidies for all urban rail systems in China
(Song, 2023).
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e Promote multimodal transport hubs integrating

urban rail, city bus, railway, and airports

Multimodal transport hubs can reduce transit distances and improve efficiency. The State Council issued the
“Outline of the Plan for the Development of Road Transport Industry during the Period of the 12" Five-Year
Plan” in June 2012, setting targets of developing 42 national-level transport hubs?” characterized by
zero-distance interchange and seamless connections (State Council, 2012). This kicked off the development
of a multimodal transport hub in China.

In the following year 2013, “Guiding Opinions on Promoting the Development of Comprehensive Transport
Hubs” detailed design principles, key tasks and safeguard measures to stimulate the planning and
development of the 42 hubs. Social capitals investment and participation in the development and operation
was encouraged. Multi-purpose and mixed use of land ensured the sustainability with diverse financing and
well-designed business models (NDRC, 2013).

The Central Committee of the Communist Party of China (CPC) and State Council (2019, 2021) further
emphasized the commitment to building robust, multi-level, integrated transportation hub systems in the
“Outline for Building China’s National Strength in Transport” and “National Comprehensive

Three-dimensional Transportation Network Planning Outline”. MOF revised the rules to allow the use of funds
generated from vehicle purchase taxes for the construction of comprehensive transport hubs (Jin et al., 2023).

27 Forty-two national-level transport hubs are in Beijing, Tianjin, Harbin, Changchun, Shenyang, Dalian, Shijiazhuang, Qinhuangdao, Tangshan, Qingdao, Jinan,
Shanghai, Nanjing, Lianyungang, Xuzhou, Hefei, Hangzhou, Ningbo, Fuzhou, Xiamen, Guangzhou, Shenzhen, Zhanjiang, Haikou, Taiyuan, Datong, Zhengzhou, Wuhan,
Changsha, Nanchang, Chongging, Chengdu, Kunming, Guiyang, Nanning, Xi'an, Lanzhou, Urumgji, Hohhot, Yinchuan, Xining, and Lhasa.
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Shanghai Honggiao Transportation Hub: the pioneer
of integrating multiple transport modes

Shanghai Honggiao Transportation Hub consists of Shanghai Honggiao International Airport, the intercity
high-speed Shanghai Honggiao railway station, three metro lines, buses, taxis, and a maglev station.

In 2019, the hub witnessed an average daily passenger throughput exceeding 1 million, reaching a peak
daily flow of 1.5 million. By 2021, the annual total passenger volume had exceeded 300 million. Because
of the convenience, 48% of inbound passengers arriving at Hongqgiao Airport or railway station take
metro lines to their destinations in the city. The hub encouraged more outbound passengers to choose
railways, with the share increasing from 61% in 2011 to 74% in 2019. The overall passenger volume of
Hongaiao railway station in 2019 was 253% of the level in 2011. The overall passenger volume of
Hongaiao Airport in the same year was 135% of the level in 201 1(ThePaper, 2019). Honggiao Hub has
become the most important transport hub in East China, laying a solid foundation for the integration of
urban functions and driving the economic prosperity of Shanghai. In addition, it serves as a vital facilitator
for the economic activities of the entire Yangtze River Delta region by providing substantial support for
regional transportation centered around Shanghai.

As the first of its kind in China, the Honggiao Hub model has been followed by other cities, including
Hangzhou, Guangzhou, and Shenzhen. Going forward, China should see more “Honggiao Hubs” to
improve the efficiency of passenger transport.

& Shanghai Metro Line 2
Shanghai Metro Line 1
Shanghai Metro Line 1

Screenshot of Amap
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Since the 2000s, ICE2/3Ws faced extensive restrictions in urban areas across China,
primarily due to environmental concerns and their association with illegal activities like
robbery. Growing traffic accidents of management challenges were also part of the
concerns. At the same time, China started to encourage private cars. However,
private cars are still not the preferred choice due to their high purchase and
maintenance cost. In 2022, the median disposable income per capita in China was
31,370 RMB, while only 3,195 RMB (NBS, 2023€) was spent on transport on
average. People are eager to seek affordable, personalized, and efficient

transport modes.

WHY are shared bicycles and

E2/3Ws so popular?

@ Shared bicycles and E2/3Ws seize a significant

market share for urban mobility

In the 1980s, China’s cities were characterized by compact layouts, resulting in
short-distance urban passenger trips and low demands for urban mobility.
Meanwhile, the motorcycle and auto industry in China was still at an early

Shared mode is leading bicycles back to cities

In the 1980s, private bicycles were widely used in China with a travel rate
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development stage, and most people could not afford to buy vehicles. This made
bicycles and buses the preferred choices for urban mobility.

When China’s cities began expanding in the 1990s, there was a noticeable increase in
the travel distance for urban mobility. Supported by increasing income and a more
developed motorcycle industry, a growing population chooses motorcycles to meet
this demand change.

Moving into the 2000s, public transport and motorcycles became the primary
solutions for urban mobility, while private cars also made their entrance. Meanwhile,
bicycles experienced a significant decline in market share due to insufficient parking
infrastructure and dedicated bicycle lanes, easy theft risks, and limitations for
long-distance trips.

Because public transport could not provide quality high door-to-door service and
family income levels still prevented the majority from purchasing a car, ICE2/3Ws
became prevalent in personal urban mobility. This was due to their superior
maneuverability compared to bicycles, flexibility compared to public transport, and
affordability compared to cars.

However, the widespread use of cheap motorcycles also resulted in some
unexpected issues, including an increase in motorcycle-related robberies and traffic
accidents in early-developing cities like Guangzhou. These issues had negative
impacts on the city’s image and public safety. After careful consideration, Guangzhou
Municipal Government made a difficult decision to ban the use of motorcycles in
downtown areas.

exceeding 50%, earning China the title "Bicycles Kingdom." However,
under the dual forces of urbanization expansion and automobile industry
development, the travel rate of bicycles had dropped to 5.5%. When
shared bicycles emerged around 2015, the travel rate of bicycles doubled
to 11.6%, with shared bicycles contributing to approximately 60% of this
increase (Beijing Tsinghua Tongheng Planning and Design Institute &
Mobike, 2017).

E2/3Ws have been the preferred choice for urban
travel and delivery

E2Ws reign supreme in urban individual mobility. For example, e-bicycles
accounted for 20% of urban transport in Shenzhen, and nearly 1/3 in
Nanning in 2022 (Wang,Y. , 2023). Regarding the delivery service, E2/3Ws
also demonstrates dominance. Take Jiangsu Province, one of the top
three regions for logistics services, as an example. In 2022, there were
86,500 delivery vehicles (Jiangsu Road Safety Association, 2022), of which
87% were E2/3Ws, including approximately 64,000 E3Ws and 11,400
E2Ws.
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Table 4
Bicycles and E2/3Ws for Various Demand of Urban Mobility Distinctive advantages drive the expaHSion of

shared bicycles and E2/3Ws

Product Technical Standards Comparison

Product
Design Speed Curb Weight Attribute Driver License
private
bicycle
_ . . Economically affordable
Bicycle / / Non-motorized Not required
shared E2/3Ws demonstrate its cost advantages whether for intensive commercial utilization or daily personal travel.
bicycle Their annual operating costs remain within 27% of ICE2/3Ws, and even more affordable compared to private
cars.
priv_ate e Acquisition costs. The acquisition cost of mainstream E2/3W models is 50%-60% of ICE2/3Ws with
e-bicycle comparable performance. However, it is noteworthy that E2/3Ws have lower durability—with similar usage
. , , intensity, E2/3Ws have a lifetime of three to five years, whereas ICE2/3Ws commonly last around eight
E-Bicycle <25km/h <55kg Non-motorized Not required years
shared
e-bicycle e Energy consumption. E2/3Ws have only 4%-9% energy cost of ICE2/3Ws for the same mileage, due to
electricity-gasoline price differential and energy consumption differences.
20km/h - 50km/h / e Maintenance costs. E2/3Ws have a maintenance cost advantage because of their simpler structure and
cheaper components. For instance, replacing the battery on a 3000 RMB E2W costs around 400 RMB,
E-Moped _ ) while replacing the engine in a similar performing ICE2W would cost approximately 1000 RMB. Moreover,
(2w) Motorized Required in contrast to ICE2/3Ws, E2/3Ws do not require regular maintenance costs such as oil changes and filter
replacements.
<50km/h >40kg
E-'(\ge\?)ed <50km/h <400kg Motorized Required
Congestion-free
E-Mo;orcycle ~50km/h / Motorized Required o Utilize nor?-motorllanels. Despite their maneuve.rabmty, ‘E.2/3.Ws are typically classified as
2w) non-motorized vehicles in road management. This classification enables them to access less congested
non-motor lanes.
E-Motorcycle . ) o Compact size. Compared to private cars, both bicycles and E2Ws occupy only a quarter of the road
(3W) >50km/h <400kg Motorized Required space, and ESWs take up just half. The compact size of E2/3Ws allows them weave through congested
roads more seamlessly, especially when traffic rules may not be strictly enforced.
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Convenient and flexible

e Easy to charge. All E2/3s sold in the market are equipped with portable chargers, and the batteries can
be easily detachable. With stable voltage and widespread access to electricity in China, people can take
the batteries home or to workplaces for charging conveniently. Although indoor charging is prohibited due
to potential fire risks, enforcing this restriction is challenging. Many people still take the risk for the sake of
convenience.

e Easy to park. The compact size of E2/3Ws facilitates flexible parking. It will save time and parking costs,
especially for instant delivery and express logistics scenarios which often require frequent stops for
door-to-door service in residential communities and narrow alleyways.

¢ Easy modification. The simple structure of E2/3Ws allows for easy and cost-effective modifications to
meet individual requirements, whether for passenger or freight transport, such as adding a canopy for
protection against rain.

e 24/7 service. Compared to scheduled public transport, bicycles and E2/3Ws not only offer door-to-door
service, but also cater to mobility demands outside public transport service hours.

Low entry barriers

It addresses the flexible travel demands of vulnerable groups, notably the elderly over 60 years old,
who normally have less income after retirement and prefers low speed mobility for short distance trips,
especially in cities without good bus service. They accounted for 19.8% of the national population by 2022.

» Easy to master driving skills. Individuals with bike riding experience can quickly master driving E2/3Ws
without extra training.

* Low driving qualification requirement. E-bicycles, classified as non-motorized vehicles due to their low
speed and lightweight, do not require licenses. E-moped and e-motorcycle do require corresponding
licenses. Nevertheless, lax enforcement, particularly in suburbs areas with limited supervision, has led to
many unlicensed individuals on the road. It facilitates the accessibility and popularity of E2/3Ws among a
diverse range of users.

Environmental and climate friendly

» Zero emission. Powered by electricity, E2/3Ws produce no gas, smell or other emissions during operation,
contributing to cleaner air and safeguarding people’s health.

* Higher energy efficiency. E2Ws, when fully loaded with passengers, demonstrate only one fourth of the
per capita energy consumption of EVs, and E3Ws have less than half of the energy consumption of EVs.
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Table 5

Annual cost comparison of E2/3Ws and ICE 2/3Ws 2

Purpose

Vehicle type

Vehicle cost (RMB)

Freight-Express logistic

Passenger-Commute

License price
and tax (RMB)

Lifetime (Year)

Annual Mileage®(km)

Energy consumption
per 100km

Energy Price (RMB)

Annual
Insurance (RMB)

Annual Cost (RMB)

TIRR TRIR FRRIR
IRR Adaa Aaa Adaa
3 8 5 8
29120 29120 5824 5824
5.6kWh 4L (gasoline) 1.6kW.h 2.5L (gasoline)
0.5/kWh 8.12/L 0.5/kW.h 8.12/L
/
400 400 120
2 T T ] ]
g SSBe e S
2910 11036 647 2006

EF China analysis (2023)

28 Based on market prices and operating costs of mainstream E2/3Ws models.

For business use, EBWs
annual cost

<27%

of ICESWs

For daily personal travel,
E2Ws annual cost

<33%

of ICE2Ws

The cost advantage of
E2/3Ws is even more evident
if comparing to private cars.

29 Assuming the daily average mileage for 3Ws used in freight express is 80km, and for 2Ws used in passenger commute is 16km, considering a year as 364 days.
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E2/3Ws energy efficiency

> 3« Evs

Figure 47
Energy Efficiency of Different Transport Modes
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35% 280 99.9%

shared e-bicycle cities had national average
ridership serves established battery power supply

connection to rail swapping stations reliability provide
transit accountable
infrastructure

WHAT impacts do shared

bicycles and E2/3Ws bring
to urban mobility?

The emergence of shared bicycles and E2/3Ws not only encourages people to shift
away from high-emission transport modes such ICE2/3Ws, but also serves as a
substitute for short-distance public transport or walking. In addition to solving “last
mile” urban mobility demand challenges, their combination with emerging industries
like instant delivery creates new mobility demands.

Therefore, shared bicycles and E2/3Ws have complex effects on the zero-emission
transition in urban mobility.
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Replace higher-emission modes of travel

e £2/3Ws have a noticeable impact as an alternative to car

Following motorcycle restrictions, taxis and private cars have gradually become one of the predominant forms
of personalized urban mobility. As direct alternatives to conventional options, E2/3Ws exhibit a remarkable
substitution rate of 23% for car travel (Institute for Transportation and Development Policy [ITDP], 2022).

e The electrification penetration rate of 2/3Ws continues to increase

China possessed the world’s largest ICE2/3Ws fleet with the stock reaching 100 million in 2005. By the end of
2022, E2Ws accounted for 81% of new 2Ws sales, securing absolute dominance. However, the fact of 3Ws
is complete opposite. The rise of last-mile freight delivery is increasing the demand of 3Ws, but the
penetration rate of EBWs in new 3Ws sales witnessed a noticeable decline to 20% from 29% in 2020. The
main reason is that around 2020, local governments started imposing restrictions on non-compliant E3Ws in
urban areas, but the regulations for compliant E8Ws have remained unclear. Consumers are worried that the
new E3Ws they purchased might be affected by new restrictive regulations. They tend to prefer ICE3Ws with
more clearly defined regulatory requirements. In the contrast to consumers, manufacturers have positive
expectations for compliant EBWs and are translating these positive expectations into action. 84% of the newly
approved 3Ws models in 2022 were electric, with 94% being high-powered models rated at 800W or above,
aligned with freight ICE3Ws products. Therefore, the electrification transition of 3Ws is expected to grow in
future, once regulations for compliant E3Ws are defined.

E-bicycles replaces Figure 48

2 3 o/ Transport Modes Replaced by E-Bicycles (2022)

travel used to be conducted
by passenger cars.
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l Private Car 19% Taxi & Ride-hailing 4%,

O Bicycle 24%

ITDP (2022)
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Figure 49

Penetration Rate of E2/3Ws in New 2/3Ws Sales (2020 and 2022)
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In 2022, Figure 50
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Nationwide, bicycles and E2Ws accounted for over 20% (Tsinghua Tongheng & Mobike, 2017) of mobility
around urban rail stations. In cities with extensive rail networks exceeding 300km, this share was over 30%. In
Beijing, with the country's longest rail system, it reached an impressive 40%. In 2022, 55% of shared
e-bicycle rides were used to connect to rail transit. "Shared bicycles/E2Ws + urban rail transit" model could
be further promoted by providing non-motor facilities around urban rail stations, such as dedicated parking
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WHAT are the key findings?

Two and three wheelers have emerged as solutions due to their advantages of low
cost, convenience, flexibility, and congestion-free. They have become the most widely
adopted and fastest-growing mode of urban mobility in China, a trend could also be
observed in many developing countries.

What distinguishes China’s approach is the significant progress made in the
electrification of 2/3Ws. This development had a profound impact on the
transport system, positioning 2/3Ws as an active driver in the shift towards zero
emission urban mobility.

@ The restriction on fossil fuel motorcycles

created market opportunities for E2/3Ws

In the early 2000s, the fossil fuel motorcycles (including 2Ws and 3Ws) was one of the major transport
modes in China, accounting for 33% of global demand at around 16 million units per year (Marklines, 2017).
However, many cities initiated motorcycle restrictions due to concerns on safety, congestion, and pollution.
Measures included halting new motorcycle licenses in provincial capitals and establishing area-specific
restrictions. By 2020, more than 30% of China’s cities had implemented varying degrees of “motorcycle
restriction”, gradually pushing motorcycles out of urban areas (Wang, S., 2023).

However, urban mobility demand still needs to be satisfied. Technological advancements in key E2/3Ws
components like motors, batteries, chargers and controllers significantly improve their load capacity, climbing
ability, and range. Consequently, E2/3Ws emerged as replacements, filling the gap left by motorcycle
restrictions.

Traditional motorcycle production hubs like Jiangsu and Zhejiang rapidly transitioned to E2/3Ws production.
From 2001 to 2010, E2/3Ws business grew rapidly, adding over 240,000 new companies (including
manufacturers and supporting companies). The average annual growth rate in this period was 33%, 17 times
that of 1991 to 2000.

While the E2/3Ws industry underwent rapid growth, the entry barriers for manufacturers and products failed
to keep pace. Without effective quality supervision, low quality products flood the market. Consumers are
unable to assess the quality of E2/3Ws on their own. They tend to buy E2/3Ws based on affordability, high
speed and long range. Yet, these products often suffer from poor quality and pose potential safety risks, such
as the risk of frame breakage or spontaneous combustion.

9 Standards and regulations drive the E2/3Ws

industry towards sustainable growth

The imposition of the “motorcycle restriction” resulted in a surge in demand for E2/3Ws. However, this
increased demand was met with a flood of substandard “motorcycle-like” products, leading to pressing safety
concerns, such as spontaneous combustion, over speeding, brake failure, and chassis fractures. Outdated
product technical standards failed to keep up with the market, leaving E2/3Ws on the road without clear
classification and legal basis. E2/3Ws experienced uncontrolled growth due to these regulatory gaps.

To address these challenges and steer the sustainable development of E2/3Ws industry, China introduced
two national mandatory technical standards in 2018 and 2020 —the “Safety Technical Specification for Electric
Bicycle (GB17761-2018)” and the "Safety Specifications for Electric Motorcycles and Electric

Mopeds (GB 24155-2020)”. The primary significance of the new standards is to clearly define product types
for different E2/3Ws, allowing local governments to manage E2/3Ws based on existing regulations and
eliminating regulatory gaps. Another purpose of the new standards is to enhance critical elements such as fire
safety and speed limits, guiding manufactures to produce high-quality and environmentally friendly E2/3Ws.
The mandatory requirements of the new standards are transitioning from partial to full enforcement. It
demonstrates the regulatory authorities' ambition to guide the sustainable transformation of E2/3Ws industry.
For products that do not comply with the new technical standards, different regions set transition periods
ranging from three to five years.
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By 2022, as the transition period for non-compliant E2/2Ws came to an end in most regions, these vehicles
were phased out from the sales market. With quality control improved, regulations now aim to expand
oversight across the entire E2/3Ws lifecycle, addressing issues of sales, traffic regulations, parking and
charging, and recycling.

e Sales and traffic regulations
Compliant E2/3Ws must be licensed for road use, while non-compliant ones require temporary licenses
and after the transition period they are not allowed for use or storage in public areas. Enterprise information
is also captured during business-oriented E2/3Ws registration to ensure corporate responsibilities for traffic
safety, especially for instant delivery and logistics vehicles.

e Parking and charging
Regulations now restrict E2/3Ws parking and charging in building corridors, stairwells, safety exits, and
even homes to prevent fire accidents. The development of centralized public charging infrastructures is
underway to address the charging demands.

¢ Recycling
Retailers are encouraged to implement trade-in programs and collect non-compliant E2/3Ws. Local
automobile industry associations can facilitate the compensated removal of non-compliant E2/3Ws.

@ Accelerating the construction of safe and

convenient charging facility

Fire incident is one of the primary concerns with E2/3Ws. Approximately 80% of E2/3Ws fires occur during
charging (Shi & Sun, 2021), stemming from subpar batteries and electrical components, the absence of
short-circuit protection in early models, and unsafe charging practices like using improvised wiring and
overcharging.

As all E2/3Ws are equipped with portable chargers and limited dedicated parking and charging spaces in
urban areas, people often charge their E2/3Ws in public areas like stairwells, hallways, and near emergency
exits. It would obstruct escape routes in the event of a fire. Morover, people often bring the entire E2/3Ws or
detachable batteries home for charging due to anti-theft and convenience. However, these conveniences
come at the cost of significant safety risks. If a fire occurs, it could lead to more severe casualties and
property losses.

To improve the safety of E2/3Ws usage, authorities have introduced a series of regulations promoting
centralized parking and charging facilities equipped with safety features. For example, Beijing residential areas

had achieved full coverage of such facilities by the end of 2022.

For high-frequency charging industries like instant delivery and express logistics, battery-swapping models are
encouraged. By the end of 2022, over 280 cities had established battery swapping stations (Yuan, 2023).
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Enabling infrastructure of road and power grid

provides a solid foundation

Paved roads ensure smooth ridership

After decades of construction and updates of road, more than 99.98% of China’s road network
(ENNweekly, 2019) in both urban and rural areas is paved with asphalt or cement, which enable smooth
ridership of E2/3Ws.

Stable and massive power grid ensures the accountable charging

China's power system holds a world record for over 30 years without major widespread outages (Zhao,
2023). By the end of 2022, China's national power generation capacity exceeded 2,560 GW, equivalent to
total G7 capacity, with the national average power supply reliability of 99.9% (China Electric Power News,
2028). In addition to reliability, the accessibility of the power grid is also a crucial factor, China had already
achieved 100% electricity coverage in 2013 (WDI of WB, 2023d). Even remote regions like Tibet, Gansu,
and Qinghai, now have solar photovoltaic systems to ensure accessible electricity. In terms of affordability,
with prices significantly lower than OECD countries (40%), the U.S. (60%), and emerging economies (71%)
(State Grid Corporation of China, 2021). China's affordable electricity also makes E2/3Ws highly
cost-effectiveness compared to ICE2/3Ws.

76



Beijing: shared bicycles and E2/3Ws environmentally
address developing mobility demands

Shared bicycles become the popular solution for “last mile” challenge of urban
mobility

In Beijing, the average travel distance increased from 5km in the 1980s to 10km in 2021. The travel rate of
bicycles plummeted to a 12% between 1984 and 2014. However, the trend reversed after 2014, primary
due to the emergence of shared bicycles.

Figure 53

Average Travel Distance and Travel Rate of Bicycles in Beijing City
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e Growing urban rail travel has increased the demand for short-distance urban mobility connectivity

As public transport networks expand to serve mid-to-long distance travel in cities, substantial connectivity
demands are generated around transit stations. It is commonly referred to as the “last mile” challenge. In
2016, Didi, with 80% of the ride-hailing market share in China, reported that over 20% of the orders in
Beijing had trip origins or destinations within 500 meters of subway stations (Sha, 2016). The statistic
means 278,000 daily ride-hailing trips connecting to urban rail. This scenario presents a seeming
paradox: Why would people choose more expensive and potentially congested taxi or ride-hailing
services over bicycles for the last mile? The reason lies in the usage costs of private bicycles, including
anti-theft measures, storage facilities, and maintenance, making them less favored.

e Sharing mode helps cyclists get rid of the usage cost

Shared modes effectively separate ownership from usage, making bicycles convenient for “pick up and
go”. People can enjoy the flexibility of bicycles without the cost of private ownership, thereby renewing
the appeal of bicycles for short-distance mobility.

e Dedicated bicycle lanes safeguard the safety of cyclists.

Beijing removed select roadside vehicle parking spots, and added ground markings to safeguard the
rights of cyclists. These efforts established a 3,200km interconnected bicycle network (Sun et al, 2020),
significantly improving cyclist safety and overall convenience in urban areas.

In 2022, Beijing recorded 950 million shared bicycle rides, representing approximately 42% of the city’s
total rail transit ridership. During peak hours, 44.7% of the shared bicycle trips were connected to or
from urban rail stations (Kang et al, 2023). It demonstrates more and more people choose shared
bicycles to connect the rail transit “last mile”.

E2/3Ws satisfy the majority of door-to-door mobility demands from both
personal travel and livelihood purposes

Figure 54
2022 Beijing City Residents’ Travel Purposes
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* E2Ws have a great potential to satisfy over half of personal travel demand

In 2022, the average commute distance in Beijing was 11.7 km, a range that E2Ws can easily cover.
Compared to public transport, E2Ws provide on-demand, door-to-door travel without the issue of
overcrowded vehicles, satisfying the flexible and time-saving travel needs of commuters. The prevalence of
E2Ws during peak commuting hours is the best evidence.

e E3Ws address aging population’s travel demand

In 2022, aged 60 and above made up 21% of Beijing’s population, many of whom engage in daily activities
including transporting grandchildren to school, visiting hospitals, or going shopping. This aged population
needs flexible, effortless, and people-carrying transport options. However, private cars were not their first
choice due to cost considerations and the requirement for a driver’s license. In 2021, only 6.5% of the
population aged 60 and above had a motor vehicle driver’s license nationwide. Non-compliant ESWs,
which remain unaffected by motorcycle restrictions, emerged as an ideal choice for the elderly seeking
convenient and license-free urban mobility. As the transition period for non-compliant E2/3Ws comes to an
end by 2023, the mobility demands of the aging population once again become an issue that needs to be
addressed.

e £2/3Ws became the first choice for instant delivery and logistic express

In 2022, Beijing processed approximately two billion express orders. Last-mile delivery is typically carried
out by couriers with their own transport. As a tool for couriers to manage their earnings, the delivery vehicle
needs to be highly practical and cost-effective. Timeliness and door-to-door service are at the core of
last-mile delivery’s value. Moreover, the delivery fee per order typically ranges from 4 to 6 RMB (Lian,

2023). The low usage cost makes E2/3Ws the preferred choice for last-mile delivery. In 2022, Beijing had
43,845 E3Ws dedicated to delivery services, and instant delivery services were predominantly carried out
by E2Ws.
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@ Vision, mission, and actions

[t is fundamentally important to guide development with a clear vision, strong mission, and swift actions.
Different stakeholders can align their actions toward a shared goal. For example, the recent national pilots on
full electrification of public vehicles aim to achieve an 80% market penetration rate by 2025 for NEV buses,
taxis, sanitation vehicles, postal and urban logistics. In addition to the clear policy signals and targets, China’s
enormous domestic market of 1.4 billion people also plays a significant role by attracting industries to invest
for technology and product innovation. This market size could create economies of scale, reducing costs and
boosting the competitiveness of advanced technology and products.

‘ Proactive government and consistent and

sustainable policies

A proactive government is vital for driving development in the public sector. Endorsed by State Council and
supported by different ministries and local governments, China takes steady steps to expand the network of
bus and urban rails to attract passengers, and electrify the fleets to reduce emissions. Over the past two
decades, China issued at least four medium- and long-term plans and dozens of fiscal and non-fiscal policies
to encourage the development of comprehensive transport network, new energy vehicle industry and
hydrogen energy. These policies integrate the infrastructure, vehicle, battery and alternative fuels as one
system for achieving zero emission passenger transport. By August 2023, at least 23 provincial level
governments have issued incentive policies to promote NEV bus development.

@ Consensus and alignment across stakeholders

The shift to zero emission passenger transport involves many stakeholders, including government
departments like MOT, MOHURD, NDRC, MIIT, MEE, MPS, MOF, SAMR, urban planners, investors, bus and
urban rail operators, vehicle manufacturers, consumers, drivers, and charging service providers. This list can
extend further when considering local differences across China. These stakeholders may have different
perspectives on the changes. For example, urban rails are thriving in major cities, while bus companies face
tough challenges. In the case of E2/3Ws, the market is growing with concrete demand, but it also poses
serious challenges to road safety. Therefore, it is crucial to establish the consensus, form collaborative efforts,
align with potential partners to solve the challenges.
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@ High-efficiency and low-cost manufacturing

along the supply chain

China is the only country in the world that has industrial capabilities across all categories listed in the United
Nations Industrial Classification. This has allowed China to develop the most complete and largest power
battery industry globally, covering R&D, production, recycling, and equipment support. Key raw materials of
negative electrode, electrolytes and diaphragms are largely import independent. The localization rate of lithium
battery equipment and other key processes equipment has surpassed 90% and 80%, respectively. This
complete industrial chain enables extremely efficient manufacturing at relatively low costs. But critical minerals,
especially cobalt, could become a bottleneck for sustainable development. Despite this, the Yangtze River
Delta has successfully implemented the coordinated development of industrial clusters. A NEV manufacturer
can acquire the required supporting parts within a four-hour drive, creating a unique “four-hour industrial
circle” that is currently unparalleled outside of China.

@ Overseeing, evaluating, and improving the policy

goals

To stay current with the changing technology, passenger demand, and market dynamics, China regularly
reviews, assesses, and updates its development goals and related policies. For example, the 2021 Action
Plan for Carbon Dioxide Peaking Before 2030 set a goal for around 40% of vehicles to be powered by new
and clean energy by 2030. Two years later, with NEV development exceeding forecasts, the government
adopted a new policy in 2023 to pilot full electrification of public vehicles. It requires 80% of newly purchased
and replaced buses, rental cars, sanitation trucks, postal office trucks, and urban logistics trucks to be NEVs
in the pilot areas. This adaptive approach to policy development releases the potential for a zero emission
transformation.
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Strengthen overarching planning

Urban planning and transport planning have mutual impacts on each other. Strengthening their integrated
planning is the key to creating positive synergies. During the urban planning stage, mixed-purpose and
multifunctional use of urban lands should be applied to promote job-housing balance. The coordinated
distribution of urban transit networks and land functions is crucial to improve commuting efficiency, ease
congestion and reduce air pollution. Moreover, connecting and coordinating transport modes planning will
maximize benefits during public transit operations. These planning principles were poorly practiced in China
for years and require serious attention in the future.

Improve the financial sustainability of public

transport

After three years of the epidemic, people began to prefer non-public transport like private cars and active
mobility. The sharp drop in ridership and revenue made operations difficult. For years, most bus operations
have to rely on government subsidies. Local governments subsidies for public transport average tens of
millions annually per city, and billions in megacities. However, economic downturns amplify the pressure on
local finances. Moreover, the NEV bus operation subsidy phased out in 2020.

To address this challenge, public transit subsidies should be used more wisely and policies should be refined
to improve the financial sustainability. For example, differential fares could be applied to various social

group —maintaining discounts for vulnerable groups but reasonably raising fares for others. The expenses of
transit bus or urban rail operations should be analyzed and reasonably split between parts deserving
subsidies and parts coverable through improved market operations.

Moreover, the rise of private companies providing public transport service with few subsidies requires the
government to reconsider its role of subsidized transit in the face of competition from private entities and
mobility services.

@ Avoid “one size fits all” policy for E2/3Ws

management

e While new national standards and local regulations for E2/3Ws are in place, this marks only the first
step in the management of E2/3Ws. Numerous issues in the full lifecycle management of E2/3Ws
are urgently needed to be addressed

The new national standards have explicitly included E2/3Ws in the scope of the Product Quality Law of China,
outlining manufacturer and seller responsibilities for product quality by clearly defining product categories.
Through enhancing technical specifications and safety requirements, the new national standards aim to
ensure the quality of E2/3Ws entering in the market. However, it can only guarantee compliance at the time of
production and sale. The anti-tampering design of E2/3Ws can be easily circumvented, providing a foundation
for illegal modifications.
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The inherent flaws in the anti-tampering design have triggered chaos in the aftermarket of E2/3Ws. In order to
satisfy consumer demands for enhanced speed, range, and comfort, various unqualified components flooded
the market, such as illegally modified batteries, canopies, etc. People can easily obtain these unqualified
components online or offline at a very low cost. Taking E2/3W batteries as an example, some small
businesses and home workshops produce “new batteries” by illegally assembling used batteries. Although
these batteries are at low-cost, they pose significant safety risks, such as spontaneous combustion. However,
some cost-conscious consumers accept the risk to save money, considering the eager for range and
charging efficiency. Beyond accessible unqualified components, there is also widespread availability of illegal
modification services. The structure of E2/3Ws is simpler than that of ICE2/3WSs, with a low threshold for
modification technology. Consumers can even find step-by-step modification tutorials online.

The management of E2/3Ws' usage behavior also faces significant challenges. Flexibility and convenience are
key reasons for the popularity of E2/3Ws, as they can navigate streets and alleys freely and park and charge
anywhere. However, these advantages enable intrusions into lanes and sidewalks, violating parking and
charging regulations. Take charging behavior as an example. Although local governments have explicitly
prohibited indoor charging for E2/3Ws and have supplemented it with community management agency and
property management companies, and promote centralized public charging infrastructures to address
charging demands, indoor charging persists. The main reason is that the violations can happen anytime,
anywhere, making enforcement difficult. At the same time, centralized public charging infrastructures are still in
the early stages of promotion without large coverage.

e Corresponding to these E2/3Ws issues is management dilemma, which arises from three crucial
contradictions

The contradiction between the rapid growth of the aftermarket demand for E2/3Ws and the outdated
product standards and regulatory systems. Regulators lack the basis and measures for effective
supervision, allowing illegal modifications grow uncontrollably within regulatory blind spots.

The contradiction between the widespread E2/3Ws demand for road access and limited road
resources. China currently has 330 million cars, while there are 500 million E2/3Ws. Though E2/3Ws have
compact size, their demand for road resources cannot be ignored. The predominant road design in China
centers around vehicles, leading to frequent violations by E2/3Ws entering motor lanes or sidewalks due to
limited road resources.

The contradiction between the massive regulatory subjects and the limited oversight capacity. With
500 million E2/3Ws in China—a number still rising—their usage scenarios are pervasive in various aspects of
life. The existing regulatory heavily relies on on-site supervision by law enforcement officers, which evidently
cannot be adequate.

¢ Precise management can both address mobility demand and promote sustainable development

Presise regulations and measures can address existing management challenges of E2/3WSs, enabling them to
play their rightful role in the transition to zero emission transport.

Adopt differentiated management for the aftermarket and usage phases of E2/3Ws. E2/3Ws are
popular primarily because they satisfy various mobility demands, resulting in diverse usage characteristics. For
example, E2/3Ws used for logistics express may seek modifications to increase cargo space. Such
modification can be allowed on the basis of safety, but the corresponding requirements should be imposed on
driver qualifications and vehicle insurance.

Optimize the scale of E2/3Ws fleets through the sharing mode. Introduce shared e-bicycles in areas with
limited road resources and high E2/3Ws frequency, such as main city arteries, leveraging the advantages of
the sharing mode to reduce the presence of E2Ws and ease congestion.
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Milestones of China's Urban Mobility Development beyond Cars (2007-2022) UbanRail @) Bus @ Active Mobiity Walking, Bikes, E2/3Ws & E-bikes) @ Target @ Fact

Apply digital technology for the "unmanned supervision" of shared bicycles and shared e-bicycles.
Implement electronic fencing technology to define permissible parking areas and restricted areas. It is not only
able to effectively regulate parking behavior but also significantly reduce the need for on-site supervision.

[r— Target at 1,000km & Over delivered the Target at No. of cities with Over delivered NQ. of cities Raised target Urban rail No. of cities Over delivered No. of cities Target at 10,000km
2,500km urban rail 2> 1,000km a 3,000km &> urban rail systems & the3,000km % with urban & from2,500km &Y length &> Wwith urban rail &> the 6,000km &Y with urban rail @ urban rail network by 2025
Seize the oppo rtu 1] ity of futu re tech nology to : < network by 2010 & 2020 in network target set urban rail in service network target ir:‘lsZﬁfems urban rail network exceeded systems in network target systems in in the 14" FYP
* the Medium-and Long-Term in 2007 by 47 % network by sezzazg 20) in the 12 EYP eEsed (set in 2007) to 5,000km senvice in the 13" FYP service
a q . . 2015 in the 6,000km by exceeded 40 by 10% Realized the 10,000km
provide more inclusive, safe and environmental - o ST AT . by 10% 30 o pxeecded 5O :
m == Comprehensive Transport 12"FYP 2020 in the 13 2025 target set in the 14
transport services D Network (2006-2020) Subway length FYP No. of urban rai FYP ahead of schedule
p m exceeded Sz
== 3 2 700km SORES 35 @ Target at 72% NEVs in
q ! ’ exceeded :
overtook the bus fleets by 2025 in the
With the rapid development of information technology, the future of transport is already entering into people’s : U.S. to be 14" FYP
daily life. In 2022, penetration rate of new passenger vehicle equipped with advanced driver assistance n m Bus route Dedicated Bus World No.1 Target at 35% BRT route BEV buses Nearly double Bus route NEV share in bus flests
functions has reached 34.5% in China. : mileage topped @ Lane (DBL) mileage NEVs in bus mileage hit stock @ delivered the mileage @ reached 77% . achieved the
i 500,000km hit 5,000km fleets by 2020 in 5,000km reached 35% NEV bus opped 1.5 2025 target of ’the 14" PYP
Future technology will revolutionize the current transport supply and demand. For example, shared : Q the 13" FYP 300,000 share target in million km et of cohece
autonomous taxis can provide more precise and convenient transport services, allowing vulnerable groups to — NESEIERS tion the 187 PP BRT route
. . L - Bus route in total transit (actural share mileage hit DBL mileage hit
enjoy more comfortable, personalized, and door-to-door travel; autonomous deliveries can offer more efficient - o
) ) ) ) i mileage topped buses topped 66 A)) 7’500km 1 8,000km
and cost-effective freight services to address the “last mile” delimma. ST 50%
@ Electric bicycle BEV share over EEV and NEV @ Total E2/3Ws in circulation
It is a great opportunity to reshape urban mobility to be more inclusive, safe, and environmental. However, DBL mileage hit products were 50% in total refcefeztoc oxceeded 400 million
new technology not only brings opportunities but also challenges. The introduction of new transport services 10,000km included in the Bl 9.5 o
. e e 0 China fleets 400,000 No. of shared bikes in service
requires a new management system and a clear division of responsibilities, such as determining the BEV proportion in and hed 15 million
o ) ) ) S } ) ; Compulsory 500.000 reache
responsibilities for autonomous vehicles’s behavior. Furthermore, pursuing improvements in automation total transit buses S )
i inati i i i i i i i i hit 25%
performance without coordination with environmental protection efforts will result in a continuous increase in management @ Ve
energy consumption. E2Ws reached 81% of
all motorized 2Ws
Faced with the irreversible future trends in transport development, the government needs to proactively
address challenges by guiding the development of new transport supply to meet the demands of urban
mobility, seizing the opportunity to create a more inclusive, safe, and environmentally friendly urban mobility
; 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
system.
y i i i i i i | i i i i i i | i i
AC C ESS F OR ALL' Yearly passenger Share O].( passenger. Yearly turnover Passenger Turnover Share of Share of passenger
L] @ volume exceeded @ volume in total public @ exceeded @ Vvolume @ exceeded @ passenger volume in total public
. b . f b I . t —JL 10 billion transit exceeded 10% 150 billion exceeded 20 200 billion volume in total transit exceeded 25%
exceede
km
m 20%
. . . . . . . q @ Transit bus passenger Transit bus passenger First Transit bus 94%
China has made great improvements since 1980s, but the barrier-free door-to-door trip remain challenging m volume hit 50 billion trips volume hit 70 billion trips customized passenger provinces &
due to insufficient facilities, poor design, damages, blockages and so on. Efforts are needed to improve the bus route volume municipalities
facilities, but more importantly, increasing the employment of people with disabilities will directly enhance : § el peaked at operated
. . i operation in 78.2 billion customized
supply, testing, design, and usage of facilities. _— )
U Beijing trips bus services

Barrier-free mobility enables equitable access to opportunities. Incomes of persons with disabilities remain

low, about 30% of the national average. Improved accessibility is estimated to benefit at least 500 million

people yearly, almost 35% of national population in China. Moreover, growing demand for accessibility may .
push public transport improvements. Most cities are designed for people without disabilities and prioritize
vehicles over the needs of pedestrians, cyclists, or transit users. There is a greater need to build more

inclusive, walkable, cyclable neighborhoods around accessible transit hubs.

Registered shared-bike

users topped 400 million,
and daily ridership reached

45 million trips
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Major Policies of China's Urban Mobility Beyond Cars (2003-2023)

® Bus @ UrbanRail @ Active Mobility @ Urban Mobility @ Overall Transport

National Comprehensive
Three-dimensional Transportation
Network Planning Outline
(2021-2035)

Medium- and Long-Term
Development Plan for Hydrogen
Industry (2021-2035)

Medium- and Long-term
Development Plan of the
Comprehensive Transport Network
(2006-2020)

Medium- and Long-Term
Development Plan for the
Automotive Industry (2017-2026)

Outline for Building National
Strength in Transportation
(2019-2050)

Aiming to promote high quality development of

hydrogen for a clean, low carbon, safe, and
efficient energy system.

Aiming to develop China as one of the world's
top auto producers in ten years.

Aiming for a world-class transport system in

China and empahsizing on green growth. Aiming to build a modernized high quality

national transport network to support economy

Aiming to build a modernized comprehensive
development.

transport network with reasonable layout and

i Targets by 2020 and 2025:
i optimal modes structure to enable convenient,

- Several Chinese NEV brands enter world's
Top 10 in production and sales by 2025;
- Annual production and sales of NEV reach 2

Targets by 2035 and 2050:

- By 20835, a strong transportation network is
basically built, with environmental factors
integrated into transport infrastructure planning,

Targets by 2025:

- Annual CO2 emission reduction reaches 1-2

smooth, safe, and reliable transport by 2020. i Targets by 2035: l o ) 1 |
! - Greenize the lifecycle of transport infrastructure  © Million tons; ; !

construction; - Annual production capacity of green

Strategy

Targets by 2010 and 2020: million by 2020; construction, operation, and maintenance; h .

, ‘ ) . s . - ; ydrogen reaches 100,000-200,000 tons;
- 1,000km & 2,500km urban rail by 2010 & - Penetration of NEV sales exceeds 20% b i Continuously decrease transport energy ;
2020; 2025. o transport energy structure greenized by fully intensity to realize significant reductions in - Stock of FCVs reaches 50,000 associated

electrifying or using clean and new energy fuels
in the urban transit and logistic delivery vehicles;
and public awareness of low-carbon travels
increased by implementing green travel
initiatives;

- By 2050, strong transportation network is fully
built with world-class environmental
performances.

with a suitable number of hydrogen supply

carbon emission compared to 2020 levels;
stations;

- Strengthen pollution source control based on
technology progress;

- Transform transport energy towards high
efficiency and low carbon/pollution solutions;

- Improve the transport infrastructures and
services for diversified and personalized travel
demands.

- 42 national comprehensive hubs by 2020.

Medium- and Long-term Targets:
- Encourage a complementary development
model for BEVs and FCVs.

14* Five-Year Plan for National
Modern Comprehensive
Transportation System
(2021-2025)

14t Five-Year Plan for Green
Transportation (2021-2025)

13t Five-Year Plan for National
Modern Comprehensive
Transportation System
(2016-2020)

Aiming to basically build a safe, convenient,
efficient, and green comprehensive transport

12t Five-Year Plan for National
Comprehensive Transportation
System (2011-2015)

11%* Five-Year Plan for National
Comprehensive Transportation
System (2006-2010)

Aiming to initially form a green and decarbonized
development pattern for the transport sector,
from infrastructure, equipment to operations, to
support the national transport development
strategies from environmental perspectives.

Aiming to initially formulate a comprehensive
transport system with improved layout,
structure, capabilities, and quality to alleviate

Aiming to initially form a "five vertical and five
horizontal" comprehensive transport network,
with focuses on highway and high speed rail

Aiming to realize the integrated development of
transport system, make breakthrough in green

transport stress and support networks. system, and some areas lead in realizing and intelligent growth, and progress in overall
z % socioeconomic development. transport modernization. Targets by 2025 transport capacity, including service quality,
Targets by 2015: - . " . ) efficiency and economic performance.
Transport Sector B S ban Al netor oF 8 000K Ta?aif kza?tzcoa%gé)n intensity to be reduced b bg ?ggggelgtigsgg;)o;:gagg%lcles s
Five- Year Plans - Energy intensity of rail and road transport to be - 42 national transport hubs; 7%; P Y Y - NEV share in transit buses, taxis & ride-hailing Targets by 2025:

- Urban rail network reaches 10,000km;
- 72% NEVs in transit bus fleet.

reduced by 20%:;

- Subway and light rail networks jointly reach
1,000km;

- Build key transport sections in "five vertical
and five horizontal comprehensive" networks.

- Air and noise pollution and carbon emission of

’ cars and urban delivery vehicles to be increased
tranpsort continuously reduced.

to 72%, 35%, and 20%;

- 60 pilot cities in progress to enable 70% urban
travels carried by green mobility (public transit,
walking and bicycles).

- Urban rail network of 6,000km;

- 35% NEVs in transit bus fleet;

- A network of Dedicated Bus Lanes covers all
the cities with a populuation over 3 million.

Five-Year Action Plan for
Building China’s National
Strength in Transportation
(2023-2027)

Action Plan for Carbon Dioxide
Peaking Before 2030

Air Pollution Prevention and
Control Action Plan (2013-2017)

Action Plan for Green Travel
Creation (2020-2022)

Green Travel Action Plan
(2019-2022)

Aiming to promote green travel and reinforce
"prioritizing development of public
transportation" by creating enabling
environment for green mobilities.

Three-year Action Plan for
Fighting to Win the Battle Against
Air Pollution (2018-2020)

Aiming to largely reduce major air pollutants
such as PM2.5 together with GHGs
emissions, and improve ambient air quality as
well as number of days with blue sky within
three years.

Implementation Plan for
Synergizing Reductions of
Criteria Pollutants and

Carbon Emissions (2022-2030)

Aiming to peak carbon emissions by 2030
through optimizing energy and industrial
structure; with carbon intensity per unit of
GDP reduced by 65%+ than 2005, and
non-fossil energy share increased to 25%.

Aiming to reinforce implementation of the
Green Travel Action Plan.

Aiming to improve the national air quality and
significantly reducing days of severe air
pollution within five years; gradually eliminate
days of severe air pollution within ten years.
Identified NEVs as one of the key measures
to build on the goals.

Aiming to make solid progress during the
initial phase to implement the “Outline for
Building National Strength in Transportation”.

Aiming to develop effective patterns and
experiences in synergizing reduction of air
pollution and carbon emissions by 2025,

Targets by 2022:
- Guided the public to prioritize green

Targets by 2022: mobilities and reduce car use;

» — - Improve public transport service quality; _-no, N ® Targets by 2030: and substantially improve the synergized
= . - Optimize active mobilty sveterns: ‘70 @ Qf travel by green mobility in 60% of the ) g Y : ) ) management capacity by 2080, Targets by 2027:
* Targets by 2017: Targets by 2020: ptmiz IV bility sy ; pilot cities; NEV and clean energy vehicle penetration Over 75% trasit b g 35% taxi
Action Plans - Require public and sanitation sectors as well - Over 80% of newly purchased and { Implltément 3ﬁ§rentlated management of - Over 80% satisfaction for green mobility reaches 4O%j. ‘ ) Targets by 2030: éreVNeIrEVs- o bR AR oven S e
as government departments to take lead in replaced buses, sanitary trucks, taxis, etc. to ravel aemandas; services. - Green mobility carries 70%-+ urban travels in - Accelerate d .I t of NEVs i b P t’ ih FNEV h —dut
i i Vi i be NEVs in k i Iluti g - Foster green travel cultures. iti ith lati 1 million: Ccelerate deployment o s in public romote the use o eavy-duty
using NEVs, and incentivize NEV consumption e S In key air poliution areas; cities with a population over 1 million; Sectors such as transit buses: trucks:

- 100% NEV buses in municipalities and
provincial capitals in key air pollution areas.

- Oil consumption of road transport peaks
before 2030;

- Reduce carbon intensity of revenue transport
by 9.5% and energy intensity of rail transport
by 10% compared to levels in 2020.

by individuals with subsidies and issuance of
license plates;

- At least 60% newly purchased and replaced
buses in Beijing, Shanghai, and Guangzhou to
be NEV or clean fuel vehicles.

- Establish a long-term mechanism for the
National Transit Metropolis Demonstrations

to continuously promote green urban

mobility, and develop at least 60 pilot cities

with a population over 1 million and green
mobility share over 70%;

- Institutionalize the transport carbon

peaking and neutrality management system. 87

- NEV penetration in key air pollution areas
reaches 50%-+;

- Promote modal shifts of road-to-rail and
road-to-water for environmental benefits.




Major Policies of China's Urban Mobility Beyond Cars (2003-2023)

® Bus

® UrbanRal @

Active Mobility @ Urban Mobility @

Overall Transport

Sector

Measures

General Office of State
Council Notice on
Strengthening Construction
Management of Urban Rail
Systems

Aiming to put urban rail on an
orderly and rational
development track.

T T
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
| |
| Measures: 1
1 - Require urban rail planning to |
1 align with local economic 1
1 development; |
| - Encourage commercialized 1
' operations to improve !
I - I
| economic viability; |
Lo Set entry criteria for subway i
1 application as 100 bilion RMB |
| (15 bilion) local GDP and 3 i
! million population. ]
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I

MOHURD Opinions on
Prioritizing the Development
of Urban Public
Transportation

Aiming to promote coordinated
development of urban transport
with urban socioeconomic
growth

Targets and measures:

- Transit bus speed reaches 20
km/h and punctuality 90%;

- Bus stops cover 50% urban
built-up areas and 70%
downtown areas within a 300m
network radius:

- Public transit carries 30% of
urban travels;

- Adopt specific measures such
as Dedicated Bus Lanes to
secure the priority development
of public transportation.

MOHURD, NDRC, MOF &
MOHRSS Joint Release:
Opinions on Economic
Policies for Prioritizing the
Development of Urban Public
Transportation

Aiming to establish economic
mechanisms to prioritize public
transportation development.

T
I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

|

1 Measures:

| - Increase investment in urban
; public transit;

- Establish mechanisms to

| support the preferential fare and
i subsidize public transit

| operations;

1 - Protect the legitimate rights
| and interests of public transit
A employees to keep a stable
 workforce.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
.

State Council Guidance on
Prioritizing the Development
of Urban Public
Transportation

Aiming to develop public
transportation as a strategic
solution to address urban
development issues including
traffic congestion, air pollution,
public services, and resource
conservation.

T
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i

I

I

i

I

I
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I
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|

| Targets and measures:
} - Ensure public transportation
1 dominates urban mobility
| development;
'S Public transportation fully
i
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covers downtown areas of large

cities within a 500m network
radius;

- Rationally develop urban rail in

mega and large cities.

MOT Opinions to Implement
the "State Council Guidance
on Prioritizing the
Development of Urban Public
Transportation”

Aiming to promote progress in
public transportation planning
and regulation, infrastructure
development, transit service
quality, security, system
intelligence, and operator
economic viability.

Targets:

- Increase public transportation
account for 60%-+ of urban
mobility by 2020;

- Cover downtown within a
500m network radius with
public transportation in cities
with a population over 3 million
and 1 million by 2015 and
2020, respectively;

- Reach 12 and 16 public
transport vehicles per 10,000
inhabitants by 2015 and 2020
in cities with a population over 1
million;

- Over 50% and 70% buses
parked at deport or terminal
stations by 2015 and 2020 in
cities with a population over 1
million.

NDRC Guidance on
Promoting Development of
the Integrated Transportation
Hubs

Aiming to promote integrated
development of multiple transprt
modes and construction of
integrated transportation hubs
by establishing planning and
design principles, key tasks and
safeguard measures.

Targets:

- Enable efficient passenger
transfer and cargo reload
between regions, cities, urban
and rural areas, and inside cities
by using the hubs that well
interconnect multiple transport
modes;

- Follow the "zero distance
interchange" standard to
connect urban rail, buses,
commuter rail, taxies and
private vehicles with the main
line railway and highway,
intercity railway, and airports.

NDRC Notice on
Strengthening Planning,
Construction, and
Management of Urban Rail
Systems

Aiming to rationalize urban rail
development and balance it
with the local transport demand
and financial capacity.

Measures:

- Encourage economic urban
rail options such as light rail and
trams instead of subway by
setting entry level daily
passenger volume as at least
7,000 trips per km for subway
and 4,000 for light rail;

- Provide detailed rules on
project planning, applications,
permitting, and processes;

- Involve provincial Development
and Reform Commissions
(DRGCs) in initial review of project
applications.

MOHURD Guidelines for
Planning and Design of Areas
Along Urban Rail Lines

Aiming to optimize urban rail
development patterns and
improve the comprehensive
benefits for urban development.

Measures:

- Strengthen integration of
urban rail planning with overall
urban development plans;

- Coordinate multi-functional
land use along rail lines for daily
life convenience;

- Seamlessly connect urban
rails with above-ground transit,
pedestrian blocks, and
neighborhoods to build more
compact urban areas.

MOT Implementation
Opinions on Accelerating
Deployment of NEVs in the
Transport Sector

Aiming to promote green
growth of transportation
through encouraging massive
deployment of NEVs in
transport service sectors.

Targets by 2020:

- 300,000 NEVs to be deployed
in transit buses, taxis, and
urban logistics delivery, with 2/3
of them consumed by transit
bus fleets and 1/3 by the rest,
as originally planned in 2015;

- Adjusted the above target to
600,000 NEVs in 2018;

- At least 30% and 35% of
newly purchased and replaced
transit buses, taxis, and urban
logistics delivery vehicles to be
NEVs respectively in the
National Transit Metropolis pilot
cities and Beijing-Tianjin-Hebei
regional cities.

MOT, Publicity Department of
CPC, Office of Central
Cyberspace Affairs
Commission & NDRC Jointly
Rel Guidi f

State Council Opinions on
Further Strengthening
Planning and Construction
Management of Urban Rail

Q

Opini on
Encouraging and Regulating
the Development of

Internet-based Rental Bicycles

(Shared Bicycles)

Aiming to elevate shared bicycle
services and better satisfy
public travel demand.

Measures:

- Implement policies to
encourage orderly deployment
and facilities construction;

- Regulate operational services
to improve parking
management and enforcement
oversight;

- Strengthen financial and
cybersecurity measures to
safeguard users' funds and
online information;

- Specify regulatory
responsibilities and establish a
fair competitive market order for
a conducive development
environment.

yst

Aiming to reduce financial risks
from urban rail development
and avoid improper planning
beyond local transport demand
and financial capacity.

Measures:

- Improve planning and
implementation management,
strengthen investment risk
control and enhance monitoring
and supervision of urban rail
projects;

- Connect and coordinate urban
rail planning with transport
system and urban development
planning;

- Encourage multi-functional,
three-dimensional, mixed-use of
lands;

- Raise subway project
application entry criteria to GDP
300 bilion RMB and 3 milion
population, and light rail criteria
to GDP 150 bilion RMB and 1.5
milion population.

Work Safety Committee of
State Council: Notice on
Initiating Management for the
Fire Safety of Electric Bicycles

Aiming to improve electric bicycle
product quality and reduce fire
incidents resulting in casualties.

Measures:

- Enhance technical standards
and phase out non-compliant
electric bicycles in a steady and
orderly manner;

- Regulate parking and charging,
encourage the construction of
centralized parking and safe
charging facilities;

- Prohibit illegal production, sales,
and modification.

SAMR, MIIT & MPS Jointly
Release: Opinions on
Strengthening Supervision of
the Implementation of
National Standards for
Electric Bicycles

Aiming to prevent the market
entry of non-compliant electric
bicycles and address illegal
modification activities.

Measures:

- Develop a management system
for electric bicycles to regulate their
registration before usage;

- Implement a transitional period
and issue temporary license plates
for non-compliant electric bicycles
to guide their gradual phase-out;

- Establish cross-departmental
collaboration to conduct regular
oversight for the implementation of
new national standards.

State Council Instruction on
Key Assignments and
Responsibities for

Str hening the Lifecycl
Safety Supervision of
Electric Bicycles

Aiming to improve safety
management and quality control
of e-bikes throughout
production, sales, usage,
disassembly, and battery
recycling processes.

Measures:

- Lay out key tasks and clarify
responsibilities of each related
government department:

*MIIT, SAMR and MPS
responsible for source control of
e-bike products quality and
safety during production;

*SAMR and MPS responsible
for compliance check and
enforcement of e-bike products
during sales;

*MPS, MIIT, SAMR, MOHURD,
NEA, CFR, and their provincial
and local affiliates responsible
for e-bike registration and safety
management of the riding,
parking and charging;

*NDRC, MIIT, MEE, and SAMR
responsible for battery recycling.

NDRC, NEA, MIIT, MOF, MNR,
MOHURD, MOT, MARA, MEM
& SAMR Jointly Release:
Implementation Opinions on
Further Improving the
Service Capacity of EV
Charging Infrastructure

Aiming to remove the
bottleneck of power charging
infrustructure for EV
development

Targets by 2025
- 100% parking spots of new
residential buildings are
charger-ready;
- Charging network is capable
of serving 20 million EVs;
Coverage of fast charging
stations at highway service
areas is no less than 80% in key
air pollution areas and national
ecological civilization
demonstrations, and no less
than 60% in other areas.

MOT "Management
Measures for Construction
of the National Transit
Metropolis Demonstrations"

Aiming to improve the quality
and scale of the demonstration
through standardized
management.
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MPS Measures to Optimize
Dedicated Bus Lanes
Management

Aiming to increase road traffic
efficiency while secure
right-of-way for transit buses.

Measures:

- Open bus lane use to shuttle
and school buses;

- Adjust time slots for bus lanes
exclusive use;

- Allow other types of vehicles
to use the lanes during
non-exclusive hours.

Development

Set primary KPls for city pilots as: public transit shares over 45% or 40% of the urban travels with or without urban rail systems; average bus speed increases 5% year on year; infrastructures and accessibility facilities improved.

Between 2012 and Jan 2023, a total of 76 pilot cities in 6 batches have accomplished key tasks and been officially named as National Transit Metropolis.
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