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1. Overview

(I) Research background

In recent decades, the continuous increase in
transport volume has resulted in transport-related
CO; emissions accounting for approximately 20 %
of global CO; emissions. In Germany, the trans-
portation sector is the only greenhouse gas
(GHG) contributor without emission drop in re-
cent years. On the contrary, the relative propor-
tion of transport-related CO; emissions has in-
creased from 13 % in 1990 to 23 % in 2023. The
transition towards new types of public transport
and new urban passenger transport modes is nec-
essary to reduce CO» emissions in the transporta-
tion sector. In this context, on-demand transport
services have been widely used in cities in China
and Germany as an effective complementary solu-
tion to public transport. The concept features sig-
nificant potential to both enhancing the attrac-
tiveness of public transport services, with higher
feasibility, comfort and efficiency thanks to digiti-
zation technologies, and reducing CO, emissions.
In China, the State Council issued #he Guidelines on
Prioritising Development of Urban Public Transport in
2012, which aims to consolidate the “public
transport first” strategy in urban areas and to
specify a range of major measures to give priority
to the development of public transport systems.
The Ministry of Transport, departments and offic-
es un-der the State Council and local authorities
have thoroughly implemented requirements in the
guidelines and promoted and improved support-
ing policies to prioritise the operation of public
transport. More investment has been channelled
into public transport, cities are increasingly con-
ceptualised as “national transit metropolises”,
new-energy vehicles (NEV) have been better
promoted for practical use, and comprehensive
laws and regulations for urban public transport
and relevant standards and criteria have been es-
tablished. In recent years, urban buses and trolleys
have been more capable of ensuring mobility
services and assistance, and the quality of public
transport has been steadily improved. In the
meantime, certain challenges of urban buses in
megacities or large/medium-sized cities, such as
low travelling speed, inconvenient transfer, longer
waiting time and less satisfactory comfort, have
not yet been solved. The number of passengers

travelling on urban buses and trolleys has de-
creased year by year across the country.
Notwithstanding the rapid development of urban
rail transit in Chinese cities, city buses and trolleys
remain a major part of local public transport.
However, given the road traffic conditions and the
structure of the road network, their speed and
comfort are hardly comparable to those of sedans
or even rail vehicles. Therefore, the approach to
high quality development of urban buses and trol-
leys has become a key issue for public transport
services. In recent years, Internet+ and other rele-
vant technologies have developed rapidly, and
modern mobility services such as online car-
hailing and bike-sharing are quickly gaining
ground. The demand of urban citizens for indi-
vidualised and on-demand quality mobility ser-
vices with a certain degree of differentiation has
also increased, and expectations of appropriate
and satisfactory mobility in everyday life are be-
coming even higher. This creates the need for on-
demand bus services.

The on-demand bus service is able to use internet-
based big data to accurately match user demand
with possible routes, coordinating available re-
sources to creates a customised route. It provides
seating, air conditioning and Wi-Fi for passengers
to significantly improve comfort; boarding and
alighting stops are determined at the origin and
the destination. When midway stops are not
planned; the route planning via expressways and
highways may improve operational efficiency and
make the service more convenient.

The overall objective of the present study is to
analyse the potential of on-demand bus services as
a new, sustainable and accessible transport mode
that can be integrated into the existing urban pub-
lic transport network and to assess the various
necessary parameters during its development in
order to promote on-demand bus services as a
driving force facilitating the transition and mod-
ernisation of urban passenger transport. The re-
search will analyse the contribution of on-demand
transport to the reduction of carbon emissions in
urban passenger transport and investigate the
functionality of new technologies to improve op-
erational efficiency and route planning.



(IT) Main topics of the study

The present report focuses on 3 study topics.

1. Analysis of the development of on-demand bus services in
China: This section clarifies the definition used in
the study for on-demand bus services in China,
and analyses national policies concerning the de-
velopment of on-demand bus services, including
laws and regulations, standards and plans. Specific
responsibilities of stakeholders in the development
of on-demand bus services and distinct modes of
on-demand bus service types are further de-
scribed.

2. Case analysis of the development of on-demand bus ser-
vices in China: The study features case studies from
two cities in China, Beijing and Hangzhou, includ-
ing a thorough policy analysis and assessment,
concerning but not limited to such points as:
measures adopted in the cities in pursuit of ad-
vancing development of on-demand bus services,
service modes, subsidy management, application
of informatisation technology, vehicle electrifica-
tion, bus fares and operating conditions. The
study analyses the factors in these two cities which
influence the attractivity of on-demand bus set-
vices, and lists effects of on-demand bus services
on the reduction of carbon emissions, reduction
of traffic volume and transition of mobility
modes. 3. Assessment of current developments of on-
demand bus services in China and formulation of recom-
mendations: A final section analyses the characteris-
tics and key influential factors of successful
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(IIT) Study methods and data source

The report is based on an extensive literature re-
view, primary survey and stakeholder exchange as
well as data processing and analysis. In this study,
data about on-demand bus services in 36 key cities
in China (including municipalities directly under
the central government, provincial capital cities,
and municipalities specifically designated in the
State plan) have been obtained based on a specific
questionnaire survey carried out in 2021 by the
authors as part of the China Academy of Trans-
portation Sciences’ (CATS) research. The survey
had collected basic data, including the number of
routes of on-demand bus service, passenger vol-
ume and number of vehicles from 2019 to 2021.
Due to the onset of the COVID-19 pandemic in
2020, all data depicted significantly be-low-average
numbers for transport operations and passenger
demands and were hence considered inaccurate as
reference points. For this reason, the relevant sur-
vey data used in this report is dating back to
2019.Data other than those labelled as online
sources in this report come from were obtained by
the research team from surveys of the manage-
ment of public transport enterprises in Beijing and
Hangzhou. As the definitions and boundaries of
on-demand bus transport in China have not yet
been clarified or generally accepted, the statistical
criteria and indicators of different cities may vary.
In addition, new forms of on-demand bus services
are emerging, and each city is in the process of
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Figure 1: Elements of on demand bus services

on-demand bus services in China and subsequent-
ly provides policy recommendations and prospects
for the short-term and mid-term development of
on-demand bus services.

developing and researching corresponding
patterns, so relevant basic data such as the contri-
bution of on-demand busses to the structural tran-
sition of mobility and the reduction of carbon
emissions have so far been less scientifically and



statistically analysed. Some of the data is therefore
based on the experiences and subjective assess-
ments of team members who participated in the
surveys.

(IV) Study scope and boundary of the report

- definition of on-demand bus services
On-demand city buses are a new form of high-
quality public transport that provides an environ-
mentally friendly, convenient and comfortable
mobility service, where operators (often bus com-
panies) use buses to provide a superior service to
meet passenger mobility demands. The on-
demand bus service refers to a means of public
transport developed based on rapidly advancing
Internet+ and big data technologies. It is physical-
ly serves by public buses and trolleys and offers an
individualized service. Technologically, Internet+
measures and big data analyses are used, including
service elements shown in the figure 1-1. On-
demand bus services are still relatively new in Chi-
na and are a fresh concept that needs to be further
explored in most cities across the country, so it
has not yet been uniformly defined yet across
China and its boundaries have not yet been clearly
clarified. In addition, scholars in China and abroad
give different definitions of on-demand bus ser-
vice. Urban on-demand bus service features both
the social welfare provided by public transport
service and the service subject to individualisation.
It is a public transport mode between convention-
al buses and taxis (or ride-hailing service), and uses
online platforms, including websites and apps, to
cover the commute of passengers who stay in the
same geographical area and have the same travel
time and mobility demand. Passengers share the
same vehicle along a route tailored to their needs
and have re-served seats. An on-demand bus will
travel directly from origin destination or stop at a
few major stops. Given the practicalities, shuttle
buses and chartered buses were provided by bus
operators for employers long before the concept
of on-demand bus service was developed to meet
commuting or other employee’s mobility needs. It
is an exclusive service, where people other than
employees cannot ride, so that such offer is not
considered an on-demand bus service from a re-
search perspective. In local practice, services of
the types are regarded as on-demand bus services
by some cities in relevant surveys or for statistical
purposes, e. g. the chartered Xin-dong bus for

local transport in Hangzhou, as the definition and
scope of on-demand bus services are not yet clear-
ly defined at the national level. In the following,
shuttle bus and chartered buses will be excluded
from the analysis where possible. On the other
hand, shuttle buses are defined differently in dif-
ferent cities. The so-called business shuttle buses
in Beijing, for example, are a public service in the
CBD area for the mobility of businesspeople ra-
ther than a dedicated service for a specific organi-
sation. Once the bus routes are publicised, any
passenger can reserve a seat. Therefore, it is con-
sidered as a kind of on-demand bus service in the
sense of this study. In general, the urban on-
demand bus service can be defined as a differenti-
ated, intensive and high-quality urban public
transport service provided by urban bus and trol-
ley bus operators using novel digital means and
combining the demand of passengers in the vicini-
ty for reserved mobility. This is a highly flexible
approach. Simply put, any mobility service that is
characterised by a “customised” process, “non-
exclusive” customers, “digital means” for route
planning and “differentiated”, “intensive” and
“high-quality” transport using “public buses and
trolleys” can be considered an on-demand bus
service. On-demand bus services are an important
part of the local urban public transport system.
On the one hand, they offer a mobility service in
areas that are insufficiently covered by the basic
service and, on the other hand, they satisfy pas-
senger demand for individualisation and relatively
high travel quality. In practice, small and intelli-
gent NEV are often used in on-demand transport,
which make up the largest share of local public
transport nationwide.

It should be particularly noted that in 2020, the
Ministry of Transport issued the revision of the
Management Rules of Transportation of Road
Passengers and Passenger Transport Stations
(MOT decree 2020 No.17), which defines “on-
demand shuttle buses” as “passenger transport by
shuttle buses organised by operators certified to
operate shuttle lines for the transport of road pas-
sengers, with information on departure and desti-
nation locations announced on electronic com-
mercial platforms, online ticket booking, and flex-
ible departure and stop times depending on pas-
senger demand”. On-demand shuttle buses differ
from the on-demand buses discussed in this study



in the following ways: On-demand shuttle buses
are part of road transport and serve inter-regional
transport (between provinces, cities and counties),
while on-demand buses are part of local urban
public transport and serve the demand for urban
mobility on urban roads.

2. Background and environment of the devel-
opment of on-demand bus services in China

(I) Policy environment of the development of
on-demand bus services in China.

China’s first on-demand bus route was put into
operation in Qingdao city in 2013, and the gov-
ernment has been promoting the development of
on-demand bus services ever since. The Ministry
of Transport has successfully issued relevant poli-
cies to regulate and support diversified mobility
services, including on-demand buses.

At the national level, many policies and guidelines
issued by the Ministry of Transport refer to the
promotion of on-demand bus transport. These are
not mandatory requirements, while the policy di-
rection to support the continuous innovation and
exploration of on-demand bus services and its de-
velopment trends as a new mode of urban public
passenger transport is clearly defined. In June
2016, the MOT published the Outlines of the 13"
Five-Year Plan for Development of Urban Public
Transport, which laid out the requirements for the
implementation of the Public Transport First
Strategy, pertaining to the improvement of diversi-
fied public transport network, and measures to
encourage special service modes including on-
demand buses, so as to better satisfy the various
needs of people for mobility. In March 2017, the
MOT issued the Rules of Management for
Passenger Transport via Urban Public Buses and
Trolleys (2017 MOT decree No.5), which stipu-
lates that “competent urban public transport au-
thorities shall organise operating enterprises to
provide diversified service means including com-
munity buses, on-demand buses and night-shift
buses, which meet people’s needs for convenient
public mobility and necessary optimisation of the
route network of urban buses and trolleys”. In
May 2019, the MOT, together with other relevant
authorities, published the Notice on the Issuance
of a Green Mobility Action Plan (2019-2022) by
12 authorities including the Ministry of Transport
(JYF[2019]No.70), which states that “transport

companies are encouraged to actively explore
diversified public transport modes, including on-
demand buses, night-shift buses and community
buses”. In October 2020, the MOT issued the
MOT Opinions on Issues Concerning Advancing
Modernisation of Traffic and Transportation Con-
trol Systems and Capacities (JZYF[2020]No.90),
which called for “establishing on-demand mobility
service systems such as on-demand buses”. In
October 2023, nine governmental authorities, in-
cluding the MOT jointly issued the Opinions on
Promoting the Healthy and Sustainable Develop-
ment of Urban Public Transport
(JYF[2023]No.144), which frequently refer to the
on-demand bus service, including the following:
“On-demand bus routes and other passenger
transport routes shall be subject to government-
set fares or market-based fares”; “Stops of micro-
circulation routes and on-demand bus routes shall
be set-up flexibly, and bus bays shall account for a
larger proportion”; “Urban bus and trolley bus
enterprises shall be encouraged to make full use of
transport resources to design and operate on-
demand bus routes for daily commuting to work,
schools and hospitals”; “Optimise the manage-
ment of on-demand buses for higher efficiency”.
On 17th October 2024, the Regulations on Urban
Public Transport (PRC State Council Decree No.
793) were officially issued, which stipulate that
“urban public transport enterprises are allowed to
operate on-demand mobility services as long as
basic public mobility is guaranteed. The price of
the on-demand mobility service can be flexibly set
according to practical market demand.” This is
now the legal basis for on-demand bus service. At
the provincial level, some provinces have laid out
general requirements to promote the development
of on-demand transport as part of public transport
development planning and the Urban Public
Transit First Strategies.

For example, the People’s Government of Henan
Province has issued the Implementation Guide-
lines for the Thorough Application of the Urban
Public Transit First Strategy and the Promotion of
the Quality Development of Urban Public
Transport in 2023, which requires to “actively
develop special service measures, including on-
demand buses and coaches, and encourage eligible
cities to expand public transit networks to the
suburban areas in all administrative regions and in



conjunction with adjacent cities (townships), and
provide better public service at the same level. In
2021, Guangdong Province issued the 74" Five-
Year Plan for a Comprebensive Traffic and Transport Sys-
tem in Guangdong Province, which calls for “consoli-
dating the status of the essential role of rail transit
in megacities and supercities, optimising the de-
sign of the bus network layout, supporting the de-
velopment of micro-circulation transit, on-
demand buses, night-shift buses and other special
public transport service modes, developing con-
ventional patrol taxis and web-based taxi booking
in coordination, and completing a multi-layered,
dense basic urban public transport network.”

On the municipal level, some cities have issued
policies to encourage the operation of on-demand
buses. In 2016, Guangzhou issued the Opinions to
Enconrage Implementation of Pilot Projects of On-demand
(Booked) Buses Service, which outlined specific re-
quirements for operating vehicles, route planning,
approval processes, and safety management. The
policy explicitly excluded on-demand buses from
municipal financial subsidies. Guiyang issued the
Opinions of the General Office of People’s Government of
Guiyang on Operation of On-demand Buses in Guiyang
City (ZFBF|[2016]No.27), which assigned tasks re-
lated to web-based service platforms, focused on
key demands, established a market competition
mechanism, intensified publicity and guidance,
improved service supervision and control systems,
refined market-oriented pricing mechanisms, and
enhancement safety and security controls to pro-
mote the healthy development of on-demand bus
services. In 2016, Shenzhen introduced its 73"
Five-Year Plan of Comprebensive Transport in Shenzghen
City, which aimed to “encourage and standardise
the development of diversified market service
products, including web-based on-demand buses
and community micro-buses, to meet the needs
for individualised business mobility, commuting,
and tourism via public transport”. In 2009,
Xiong‘an New Area issued the Traffic Advancement
Guidelines, emphasising efforts to “strive to devel-
op on-demand buses with passenger convenience
in mind, offering accessible, comfortable and
high-quality individual public transit.” With regard
to standards and regulations, by the end of 2020,
the Ministry of Transport (MoT) issued the Service
Regutations on Urban On-demand Buses (JT/T 1355—
2020). For the first time, these regulations legally

defined on-demand buses as a component of

urban public transport and provided general

guidelines concerning operating routes and vehi-
cles. The standard specifies three types of on-
demand bus routes currently available:

1. On-demand commute routes designed to meet
passenger needs during morning and evening
rush hours, offering direct express services or
routes with major stops.

2. On-demand routes at transit hubs where most
passengers board or alight, originating at traf-
fic hubs (e.g., railway stations, high-speed train
stations, airports) and heading directly to des-
tinations or providing transit services with ma-
jor stops. These routes meet passenger trans-
fer demands.

3. On-demand business routes connecting key
urban points of interest, business districts, ho-
tels, hospitals, schools, and transit hubs to
meet business and tourism needs.

In general, no dedicated national subsidies are yet
appropriated for on-demand buses, in contrast to
conventional bus service sector in terms of policy
environment. While on-demand bus services are
encouraged and supported on both national and
provincial levels, cities are expected to operate
them based on specific conditions. There are cur-
rently no uniform and mandatory requirements
for specific operation processes, conditions or
vehicle dispatch. Cities are actively exploring and
testing various on-demand bus service models and
scopes.

(IT) Responsibilities of competent authorities
at all levels for on-demand bus service

(1) Ministry of Transport

As the national authority, the MoT defines the
role of on-demand bus services within the broader
framework of urban public transport by setting
policy directions and encouraging the implementa-
tion of measures by various levels of government
and relevant authortities.
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(2) Provincial authorities for traffic and
transport

Provincial authorities act under MoT’s guidance
and translate set policies into localized develop-
ment strategies that reflect urban conditions, often
formalized through public documents and specific
plans.

(3) Municipal authorities for traffic and
transport

Municipal authorities organise bus and trolley op-
erators to design and provide on-demand bus set-
vices in accordance with the directives from na-
tional and provincial authorities and play a crucial
role in operational oversight. including route regis-
tration, service approval, and addressing challeng-
es during implementation.

(4) Urban buses and trolleys operating
enterprises

Urban bus operators focus on identifying unmet
mobility demands and conducting public aware-
ness campaigns to foster service acceptance.
Moreover, operators are encouraged to use ad-
vanced dispatch systems powered by technologies
like big data, and artificial intelligence. Further, by
cooperating with technical support enterprises
they can establish intelligent dispatch passenger in-
formation systems and improve service quality and
operating efficiency.

(III) Overall situation of development of on-
demand buses in China

According to data from a 2021 survey of 36 key
cities, on-demand bus services transported 178

million passengers in 2019. However, urban mo-
bility patterns were profoundly reshaped by
COVID-19, with many on-demand bus routes
between 2020 to 2022, making data for these years
incomparable. After 2023, public transport pas-
senger volumes have shown slow recovery, while
on-demand bus service have grown significantly
due to their flexible and diverse setrvice model. As
of August 2024, all 36 key cities in China have
implemented urban on-demand bus services, with
more than 6,000 routes and 8,000 buses nation-
wide. For instance, Beijing recorded 1.7 million
passengers in 2019, increasing to over 20 million
in 2024, with daily peaks exceeding 66,000 passen-
gers."l. Megacities like Beijing, Guangzhou, Shen-
zhen and Hangzhou are characterised by a large
population, which leads to a high mobility demand
and hence facilitates the large-scale operation of
on-demand bus services.

(1) Service modes

As described above, the industry standard Service

Regutations on Urban On-Demand Buses (JT/T 1355—

2020) defines three types of on-demand bus

routes:

1. Commute Routes: Designed for morning
and evening rush hours, providing direct or
semi-direct express services.

2. Traffic Hub Routes: Connecting major
transit hubs (e.g railway stations, airports) to
destinations or transfer points.

3. Business Routes: Serving urban points of
interest, business districts, hotels, hospitals,
and schools.



Of the operational on-demand bus routes in 36
key cities in China, commute routes account for
65 %, traffic hub routes for 3 %, and business
routes for 32 %.

(2) Operating entities

Public transport operators dominate the provision
of on-demand bus services due to several ad-
vantages, including fleet availability, operational
infrastructure, and access to government support
for land, vehicle upgrades, and digitisation pro-
jects. The expansion of rail transit has reduced
passenger volumes on traditional bus routes, leav-
ing public transport enterprises with surplus ca-
pacity that can be utilised for on-demand services.
Moreover, on-demand bus services allow public
transport operators to make better use of idle ca-
pacity during off-peak hours, increasing efficiency
and helping to offset financial losses from conven-
tional public transit operations. These advantages
make public transport operators the primary pro-
viders of on-demand bus services, enabling them
to diversify offerings and sustain their operations
effectively.

In the past, internet-based platform enterprises,
such as Didi, used to adopt “asset-light” business
in major cities like Shenzhen, connecting passen-
gers and transport providers via platform solu-
tions. However, as internet-based platform enter-
prises were excluded from preferential policies,
they faced noticeable cost disadvantages compared
to public transport operators, making profitability
limited. Additionally, platform enterprises lacked
their own transport resources, leading to unstable
supply capacities. For example, during the Spring
Festival travel rush, Shenzhen's on-demand bus
services operated by platform enterprises fre-
quently violated transport regulations. Moreover,
there were not clear policies supporting internet-
based platform enterprises as responsible opera-
tors of on-demand bus services. Consequently,
since 2018, most platform enterprises have gradu-
ally exited the market.

Today, urban buses and trolley operators remain
the primary suppliers of on-demand bus services,
while internet-based platform enterprises have
shifted to a technical supportt role, leveraging data
analysis, internet technology, and algorithms to as-
sist with route planning and improve operational
efficiency for on-demand buses in some cities.

(3) Routes management

Cities adopt various route management mecha-

nisms:

1. License mechanisms: Cities such as Guang-
zhou, Haikou, Nanning and Lanzhou require
operators to obtain route approvals, including
details on operational hours, vehicle standards,
and service agreements which will be author-
ised by the perspective traffic and transport
authorities.

2. Registration System: Cities such as Beijing,
Hangzhou, Qingdao, Wuhan, Shenzhen,
Chongqing, Chengdu, Xi’an, Xining, Hefei,
Hohhot and Nanning allow route adjustments
based on demand, requiring operators to re-
port changes to the authorities for record-
keeping. As for registration details, local re-
quirements may vary.

3. Independent operation: Cities such as Da-
lian, Jinan, Zhengzhou, Guiyang, Kunming,
Shijiazhuang and Taiyuan do not issue re-
quirements for operation of on-demand bus
routes for the moment, and thus operators are
allowed to operate or adjust routes inde-
pendently.

(4) Pricing management

Most cities nationwide adopted market-oriented
fares for on-demand bus services. Influential fac-
tors, listed in order of importance, are route
length, passenger demand and vehicle type. In
addition, affordability, corporate operating cost
and bus-first mobility strategy are also taken into
consideration. In other cities, including Zheng-
zhou, Guiyang, Haikou, Shenzhen and Lanzhou,
fares for on-demand services are set by local gov-
ernments, similar to that of conventional buses.
On-demand buses in Urumgqi follow the rough
recommendations by the government, too. Be-
cause costs of vehicle purchase and personnel for
on-demand bus services are assumed by local gov-
ernments and public transport operators in most
cities, fares of on-demand buses are lower than
that of other market-driven passenger transits and
are priced in average between 0.4 RMB/km and
1 RMB/km.




Vehicle Purchase Subsidies:

In most cities, on-demand bus services are operat-
ed solely by urban public transport operators, who
are also responsible for procuring the buses. As a
result, vehicles used for on-demand bus services
are eligible for purchase subsidies under local
schemes.

Operational Subsidies:

On-demand bus services are typically classified as
market-oriented operations. Consequently, they
are not covered by government financial support
policies for conventional public transport. This in-
cludes subsidies for new energy vehicle (NEV)
buses, comprehensive operational support, or
funding under government procurement policies.
Cities like Beijing, Hangzhou, and Nanning view
on-demand bus services as an efficient way to uti-
lise idle vehicle resources during off-peak hours.
This approach ensures that the existing capacity of
conventional buses remains sufficient without re-
quiring additional vehicles or drivers. Therefore,
differentiated subsidy policies for on-demand ser-
vices are not considered necessary.

(IV) Characteristics in development of on-
demand buses in China

Currently, the majority of on-demand bus routes
available in cities are business shuttle buses, in ad-
dition to certain tour buses, school buses and ut-
ban-rural shuttle buses. Moving forward, it will be
necessary to expand the scope of on-demand bus
services and develop specifically designated routes
to meet the diverse needs of passengers.

In general, the development of new urban public
transit modes in China has progressed through
distinct stages.

Stage 1: On-demand buses designed to cater spe-
cific needs

Stage 2: On-demand transit services to adapt to
flexible needs

Stage 3: Integrated Mobility as a Service (MaaS)
integrating various modes of mobility. Currently,
most cities in China are in stage 1, focusing on
implementing on-demand buses as a primary new
public transit mode.

operations by business terms (e.g. long-term oper-
ation or provisional operation), by passenger de-
mand (e.g. commute buses, school buses, or POI
tour buses), or by operational hours (e.g. rush-
hour , or holiday-special buses). To logically dis-
tinguish service scenarios, the study defines three
specific on-demand bus service modes based on
route stops and paths.

I. On-demand interconnection buses:

Definition: Fixed first and last stops, specified mid-
way stops, and pre-determined paths based on
demand surveys.

Primary Use: Rush hour or tourism seasons, cater-
ing to commuters, students, and tourists.

Route Characteristics: Stops are typically located near
residential communities, schools, urban business
centres, or scenic spots.
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Figure 3: Llustration of routes of on-demand interconnec-
tion buses

II. On-demand traffic hub buses:

Definition: Dynamic routes and stops generated in
real time based on passenger inputs via a service
system.

Primary Use: Travel to and from large transport
hubs, such as airports, train stations, and high-
speed rail stations.

Route Characteristics: Flexible one-time routes tai-
lored to provide reliable and premium service dut-
ing high-demand or off-service hours.

Trainstation
airport

Figure 4: Hlustration of routes of on-demand
traffic hub buses



III. On-demand patrol buses:

Definition: Operate along designated stops with dy-
namically adjusted routes and stop sequences us-
ing algorithms.

Primary Use: Last-mile connections in designated
areas, such as urban CBDs or residential neigh-
bourhoods.

Route Characteristics: Flexible routes optimised in
real time based on passenger demand, ensuring lo-
calised and efficient service.
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Figure 5: Llustration of routes of on-demand patrol
buses

(2) Applicable scenarios of on-demand bus
modes

On the basis of the classification mentioned
above, on-demand bus modes are used in various
scenarios.

I. On-demand interconnection buses: Applicable
to cities with cluster or belt-layout, and cities
where residential areas and business atreas are
clearly separated, featuring distinct point-to-point
traffic. In these cities, there is clear pattern of tidal
traffic during rush hours, the characteristics of
commuting or commute-related mobility are simi-
lar, and travel by private car is not convenient due
to traffic congestion or parking restrictions.

II. On-demand traffic hub buses: Applicable to
large comprehensive passenger transport hubs,
such as high-speed train stations, railway stations,
and airports of large and megacities. They are pat-
ticularly effective when rail transit and conven-
tional buses are out of service at night, in cases of
intensive arrivals causing a poorer travel experi-
ence with other transport modes, or when ade-
quate mobility service is not available.

III. On-demand patrol buses: Applicable within a
designated area, such as urban CBD areas or resi-
dential communities, for last-mile connections.

(3) Analysis on profitability of various modes
of on-demand bus services

I. On-demand interconnection buses.
According to surveys on the operation of domes-
tic urban on-demand bus services, the on-demand
interconnection buses for commuting are current-
ly profitable in Shenzhen. I, As shown in the
figure of route designs, these services provide
commutes between residential areas in the out-
skirts and downtown business areas, and the rele-
vant routes feature intensive stops at both ends
but travel along express ways or high ways without
stops or with limited stops, significantly reducing
journey times. Because the service is positioned as
commute-oriented, a stable passenger volume is
ensured. This has led to Shenzhen's on-demand
interconnection buses achieving an average seat
reservation rate of approximately 80 %. Mean-
while, passengers generally accept the higher pric-
ing of on-demand buses compared to that of con-
ventional buses, thanks to Shenzhen's overall level
of economic development, which serves as a key
condition for the setvice's profitable success.

Taking the present-day development in China’s
cities into consideration, on-demand interconnec-
tion bus services are highly possible to make profit
if the conditions below are satisfied. First, route
length: For example, routes longer than 30 kilome-
tres each that shuttle between remote suburban
areas and downtown areas. Second, a stable pas-
senger volume: Strong demand is observed for
routes starting at residential communities and end-
ing at urban CBD centres or urban traffic hubs.
Third, higher individual incomes: In relatively
economically developed cities, higher fares than
those of conventional buses are affordable and
generally accepted by passengers. Fourth, the ab-
sence of better alternative mobility options: For
example, in areas without subway service that fea-
ture higher costs of private car use due to expen-
sive parking, expressway tolls, and fuel consump-
tion.
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Figure 6: Design mode of Shenzhen on-demand bus routes

II. On-demand traffic hub buses.

Because of influential factors such as awareness
and communication intensity, on-demand traffic
hub buses are less frequently selected at traffic
hubs such as high-speed train stations and air-
ports. They are often the last choice for passen-
gers, selected only when other mobility means are
inconvenient or unavailable (e.g. outside operating
hours), compared to stable rail transit, comforta-
ble taxis, and private cars. Passenger volume is in-
consistent and wusually low. In addition, on-
demand traffic hub buses drop passengers off at
multiple stops along the routes, requiring passen-
gers traveling to farther destinations to stay longer
on the bus. This negatively affects the riding expe-
rience and reduces the service’s competitiveness.
Hangzhou has introduced on-demand traffic hub
buses, mainly operating at night during the Spring
Festival travel rush, when rail transit is unavailable,
and taxi capacity is limited. However, on-demand
traffic hub bus services are usually supplementary
mobility options and rarely scalable or profitable.

III. On-demand patrol buses.

On-demand patrol buses are now available, but do
not have a stable passenger base yet. In view of
their operating mode, which features fixed stops
and unfixed routes, vehicle dispatch is relatively
challenging. In case of a larger area coverage or
routes with dispersed needs, reservations can be
slowly to respond, making the mode less competi-
tive. Additionally, on-demand patrol buses are of-
ten operated within special areas for door-to-door
service, and travel distance of each route is usually
shorter than 5 kilometres. Given the relatively lim-
ited distance, the fare of an on-demand patrol bus

is not more competitive than that of bicycle shar-
ing service. In the long run, profitability may be
possible if stable passenger volume during rush
hours can be ensured, based on the flexible selec-
tion of available vehicles and constant optimisa-
tion of algorithms for route design.

(V) Relation between on-demand bus service
in China and other mobility means

Considering the rapid growing of urban rail transit
in the past years, the service mileage of urban rail
transit in China continues to increase, providing
convenient mobility for citizens. Optimised routes
for on-demand buses are designed to smoothly
connect rail transit stations, which enlarges the
service coverage of rail transit and enhances its
attractiveness. Designated school bus routes, on-
demand special routes, and other transport modes
are designed and operated in order to make inter-
connection with the subway system more conven-
ient and to construct a green traffic system featur-
ing Rail Transit + Public Transport and Slow Pe-
destrian Traffic.

Meanwhile for areas not covered by ground public
transport or those with lower service efficiency,
on-demand buses serve as a complementary
means to refine the overall service quality of pub-
lic transport and improve its coverage. In down-
town areas, buses are being discontinued when
they compete with rail transit lines along similar or
identical routes over long distances. At the same
time, denser branch bus routes are being intro-
duced in areas not covered by rail transit net-
works. Additionally, micro-circulation transit and
on-demand bus services are being developed. Fur-
thermore, mobility modes such as interconnection



routes between outskirts of cities, where opera-
tional on-demand bus services connect to down-
town areas, and tour buses connect main urban
traffic hubs with points of interest in suburban ar-
eas, are significantly enhancing the refinement of
urban passenger transport, making the system
more comprehensive.

3. Analysis on on-demand bus service cases

(I) Selection of cities for case analysis
According to high-level statistics from the China
Road Transport Associations, more than 60 cities
in China currently offer on-demand bus services.
However, large-scale operations have only been
established in a few cities, driven by their demand
for mobility. Most cities are still in early stages, of-
fering fewer bus routes, and their passenger flow
needs further development.

Among the cities with large-scale development,
Beijing and Hangzhou were selected for this anal-
ysis due to their unique characteristics. Beijing,
with its high passenger volume, has launched an
on-demand patrol bus service with fixed bus stops
and variable routes, which is an innovative ap-
proach nationwide. Meanwhile, Hangzhou has de-
veloped a diversified service model to meet differ-
ent needs, such as commuting to work and school,
and shuttling between subways and destinations.
In recent years, Hangzhou has also made new at-
tempts to offer on-demand bus service in scenic
areas and instant online bus reservation.

While Shenzhen has profitable on-demand bus
routes, its model involves multiple enterprises op-
erating business in different regions. As a result,
the on-demand bus service offered by each enter-
prise is relatively small-scale. Moreover, the profit-
ability of these routes is closely linked to Shen-
zhen’s unique economic features, which cannot be
replicated in other cities. For these reasons, Shen-
zhen is not selected as a case city for in-depth
analysis.

(IT) Beijing Municipality
(1) Development status
transport system
Currently, Beijing’s transport system includes
nearly 200 main bus routes in a “chess board +
ring roads + radiating routes” network structure
(see Figure 1). More than 700 common bus routes
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complement the rail transit service with adequate
stops and varied directions. They connect key
passenger flow centres and meet short- and mid-
dle-distance mobility needs in urban areas, as
well as mobility needs of suburban areas. More
than 300 micro circulation lines serve as exten-
sions at the ends of the bus route network, con-
necting rail transit and main bus routes. In addi-
tion, a night shift route network comprising 37
bus routes covers major backbone roads within
the 3" ring road, as well as regions with high
mobility demands, such as Huilongguan-
Tiantongyuan Area and Tongzhou District.
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Figure 7: Schematic diagram of main bus routes in cen-
tral urban area of Bezjing Municipality

Dozens of multi-city bus routes offer services to
cities and counties in Hebei Province, such as
Langfang, Baoding, Zhangjiakou and Chengde,
supporting the coordinated development of Bei-
jing, Tianjin and Hebei Province. In view of the
decline in the number of bus passengers nation-
wide or even worldwide, the public transport sec-
tor has to transform and improve, in order to of-
fer more precisely targeted services for passengers
and continually improve service quality. Accord-
ingly, offering diversified bus service modes is one
of the ways to transform and upgrade the public
transport industry. The Ouverall Planning of Ground
Bus Route Network in Bezjing Municipality has devel-
oped a “3+1” tiered system for the city’s bus route
network: “3” refers to main routes, common
routes, and micro-circulation routes, collectively
called conventional routes. “1” refers to on-
demand bus services’!.



“3+1” Tiered System of Beijing Bus Service

The “3+1” tiered system comprises main routes, common routes, and micro-circulation routes, collective-
ly referred to as conventional routes. The “1” refers to on-demand bus services.

Main Routes:

Main routes serve as the backbone of the bus route network. Based on service areas, they are classified
into two types:

City-suburb main routes: These connect outer suburbs and central urban areas, offering shuttle services
for long-distance commuters, shoppers, and travellers. They are primarily established along expressways,
highways, main roads, and other major passenger flow corridors.

Urban main routes: These provide service within central urban areas and surrounding residential neigh-
bourhoods. They primarily cater to adults and students commuting to work or school for middle and long
distances along the city’s main corridors, including directional roads, ring roads, and radial routes. Urban
main routes are also primarily established along expressways, highways, and major roads, supporting fast
commuting between residential areas and workplaces.

Main routes adopt an operational model that provides both fast and slow transportation services, ad-
dressing the shortcomings of rail transit and alleviating its pressure:

Common Routes:

Common routes primarily serve central urban areas, targeting passengers with short- and middle-distance
mobility needs, such as visits to hospitals, parks, shopping malls, and other dispersed destinations from
residential areas. These routes are mainly established along secondary thoroughfares, such as side roads
of highways, main roads, and secondary roads, filling gaps in rail transit services.

Night-shift bus routes form an independent network, connecting transportation hubs, hospitals, factories,
and residential areas to ensure uninterrupted mobility throughout the day and night:

Micro-Circulation Routes:

Micro-circulation routes provide localised services around rail transit stops and main bus stops. They offer
shuttle connections between residential areas, workplaces, rail transit stops, and main bus stops, or serve
short-distance commutes and school bus needs. These routes are mainly established along secondary
roads, branch roads, and community roads that cater to dispersed passenger flow corridors. They are
primarily used to carry passengers between rail transit systems and main bus routes.

On-Demand Bus Service:

On-demand bus services act as a supplementary and upgraded form of conventional bus services. Using
online reservations, ride-sharing, intelligent deployment, and other innovative measures, these services
accurately meet diverse passenger needs in specific scenarios. As a new type of ground public transporta-
tion, they provide diverse, intensive, and high-quality services.

Currently, Beijing’s on-demand bus services primarily include business shuttle buses, commute shuttle
buses, and designated buses for schools, hospitals, and scenic spots. They also feature regional on-
demand patrol buses and buses tailored for holidays and festivals.
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(2) Operating entity of on-demand bus service
The on-demand bus service was formally launched
in September 2013 in Beijing Municipality. The
Beijing Public Transport Corporation designed
routes based on passengers’ similar mobility needs,
collected through an online platform. On-demand
bus routes primarily address commuting needs be-
tween large communities and workplaces where
self-driving mobility is heavily relied upon. By so-
liciting passengers and offering seat reservation
and online payment via an on-demand bus service
platform, Beijing Public Transport Corporation
can establish on-demand bus routes based on
agreed times, places and directions. The first 24
routes served commutes between Zhongguancun
and Huilongguan, Changping urban area, and
Yanjiao, as well as between the CBD and Guan-
zhuang, Guoyuan, Liyuan, and Yanjiao. A total of
168 stops were set up along these routes, benefit-
ting nearly 100 communities. Bus fares range from
8 RMB to 32 RMB, significantly lower than the
50-150 RMB cost of taking a taxi for the same dis-
tance. Whilst conventional buses cost only 2-3
RMB per ride, on-demand buses remain competi-
tive due to their ensured seating for every passen-
ger and rapid transit with stops only at major
points! . 'The operating entity of Beijing’s on-
demand bus service is Beijing Public Transport
Corporation, which employs a group management

Figure §:
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mode. In 2021, the corporation established the
Ninth Branch Company of Passenger Transport,
consolidating all on-demand bus routes previously
operated as individual branch companies. This led
to the formation of a large-scale operation model.

(3) Modes of on-demand bus service
To date, 826 on-demand bus routes have been
established across Beijing, covering 13 administra-
tive districts. With 2,489 buses dispatched daily
and a maximum passenger volume exceeding
66,000 persons, Beijing’s on-demand bus service
ranks first nationwide in scale. These routes pri-
marily cater to intra-urban commuters, tourists
traveling between scenic spots, and other mobility
scenarios. On workdays, nearly 600 operational
buses run on 2,300 shifts, with an average daily
transport capacity of 42,000 passenger.

Most on-demand buses are battery electric vehi-
cles. These buses are flexibly dispatched based on
passenger numbers and actual scenarios. Different
vehicle models, seating 12-50 passengers, are
available to accommodate diverse mobility needs.
For instance, short-distance on-demand patrol
services within a region use small 6-meter-long
vehicles due to their high flexibility and easy ma-
neuverability, while long-distance commuter ser-
vices utilise large or medium-sized buses for pas-
sengers with similar destinations. While focusing
on effective commuting, Beijing Public Transport



Corporation has expanded into new scenarios of
on-demand bus service. In its initial phase, the
service primarily reservations for business shuttle
buses. Today, it encompasses multiple service cat-
egories, such as business shuttle buses, holiday
and festival routes, collective mobility, and leisure
travel routes. Its specific products are:

Business shuttle buses: Through reservations,
these buses offer high-quality commuting services,
including guaranteed seating, direct routes to des-
tinations, or stops at a few key locations.

Holiday and festival routes: Non-stop routes to
scenic spots are opened during holidays and festi-
vals. Passengers can access these services by re-
serving tickets or purchasing them on-site.

Special routes connecting high-speed rail sta-
tions: To facilitate passenger mobility from high-
speed rail stations at night, diversified service lines
are available, connecting Beijing South Railway
Station to various destinations. Passengers can re-
serve tickets or buy them on-site. The buses drop
passengers off sequentially at stops near their des-
tinations, without preset intermediate stops. In
2021, Beijing Public Transport Corporation
launched an “on-demand patrol bus service” in
Wangjing, offering a dozen stops in the region.
Passengers can freely select getting-on and getting-
off areas among these stops. Using algorithms,
vehicles automatically match orders during opera-
tion, providing near “door-to-door” service be-
tween subway stops and surrounding office build-
ings.

Wanjing is located in an area formed by four
crossing main routes, including Beijing northeast
4™ ring road, Beijing-Miyun Route, the northeast
5" ring road, and Beijing-Chengde Expressway,
where the industrial and residential function is
highly integrated. Industrial parks with major em-
ployment opportunities, such as Zhongguancun
Chaoyang Park, Grand Wangjing Business District
and Chaoyang International Service Zone of Sci-
entific and Technological Innovation, are located
in this area. There are more than 1,000 large-scale
internet, Al, technological innovation and culture
enterprises and over 80,000 people work in office
buildings every day, leading to a serious

commuting tidal phenomenon. During the rush
hour in the morning, a mass of commuters
swarms into each office building from subway
stops, causing a substantial increase in the passen-
ger volume in a short time. It is difficult to find a
shared bike outside subway stops in the morning
rush hour, while in the evening, randomly placed
shared bikes and online ride-hailing vehicles block
the routes. For passengers working in the office
buildings far from subway stations, on-demand
patrol buses can shorten commute times and offer
diverse mobility options®.
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Figure 9: Location of Wangjing region in Besjing

(4) Models of on-demand buses and electrifi-
cation level

There are varied models of on-demand buses in
Beijing Municipality to meet the needs of different
passenger groups. Recently, along with the promo-
tion of NEVs and the popularization of green
mobility, on-demand buses have been gradually
electrified. To be specific, on-demand buses in-
clude small battery-driven vehicles, minibuses, and
some conventional fuel-driven models (though the
share of fuel-driven models is gradually decreas-

ing).

Small-sized battery-driven vehicles: The on-
demand buses in Beijing include several small-
sized battery-driven vehicles, such as 12-seat and
14-seat buses. They not only boast comfortable
softly padded seats, but also offer USB interfaces
for passengers, allowing them to charge their elec-
tronic devices.


https://baike.sogou.com/lemma/ShowInnerLink.htm?lemmaId=13955

Battery-driven minibuses: Apart from small-
sized battery-driven buses, some battery-driven
minibuses are used as on-demand buses in Beijing.
These minibuses can carry a moderate number of
passengers, sufficiently meeting the mobility needs
of larger groups.

(5) Opening procedure of on-demand bus ser-
vice

First, an on-demand investigation module is set up
to collect passengers’ mobility needs for on-
demand bus service. Second, the on-demand in-
formation submitted by passengers is collected
and sorted in an online platform, and the system
automatically matches the residential areas and
workplaces with high demand, sequencing them
accordingly. Third, staff members design routes in
a “point-to-point” manner based on the data,
conducting onsite surveys to test the feasibility of
the routes. After passengers submit their required
arrival times, staff members calculate the depar-
ture times considering actual traffic conditions.
Fourth, multiple schemes are designed for the
same route, making full use of public transporta-
tion special lanes and urban highways. After ac-
counting for signal light timings at intersections,
stop positions, road conditions along the route,
and other factors likely to affect the operation of
business shuttle buses, staff members finalize the
optimal scheme with the shortest time and/or dis-
tance. After the initial scheme is developed, onsite
surveys and tests are repeatedly conducted to op-
timise the plan further, setting running time scien-
tifically. Preparations are then made for arranging
buses and trained personnel, updating and main-
taining platform data, finalising route products
and updating platform information. The service is
launched on the new route recruitment module of
the on-demand bus platform, allowing passengers
to reserve and purchase the service. Once recruit-
ment begins, this information is shared with pas-
sengers who initially expressed interest (and pro-
vided their contact information). The route is
opened once more than half of the seats are re-
served by passengers. On-demand bus service
share the same stop positions with conventional
bus routes. All on-demand buses can only stop at
conventional bus routes to pick up and drop off
passengers, effectively avoiding traffic congestion
and security issues caused by random stops.
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Figure 10: Opening flowchart of on-demand bus routes

(6) Tickets and subsidy of on-demand bus
service

The ticket for on-demand bus services in Beijing
consists of two parts: the seat reservation price
and the fare paid by passengers upon boarding the
vehicle and swiping their public transport card.
The seat reservation price is determined based on
the route length. For routes up to 20 km, the price
is 8 RMB. An additional 3 RMB is charged for
every 5 km increment. This price is approximately
half the fuel cost of a privately-owned car for the
same distance and one-fifth of the taxi fare.

The fare paid by swiping a card for taking an on-
demand bus in Beijing is 0.4 RMB, which is main-
ly used to verify whether passengers take the bus
or not. Passengers can reserve bus seats on the
on-demand bus service website or the correspond-
ing app. Once a reservation is successful, the plat-
form sends a text message with ride details to the
passenger. Passengers may apply for refunds if
they are unable to take the bus due to their own or
the operator’s fault, provided they meet the refund
conditions.



(IIT) Hangzhou
(1) Development
transport system
Hangzhou currently has 1,147 routes of battery-
driven buses and 9,065 operating vehicles, with
3,838 operating in the main urban district. The city
has established a public transportation service sys-
tem, with common bus routes playing a leading
role, supplemented by tourist routes, on-demand
bus lines, connection lines and micro bus lines for
communities. A total of 666 on-demand bus
routes in Hangzhou carry an average passenger
traffic volume of 44,000 people daily. The routes
cover 10 urban districts of Hangzhou, with addi-
tional bus routes connecting Hangzhou to sur-
rounding cities/counties.

status of wurban public

(2) Operating entity of on-demand bus service
The on-demand bus service in Hangzhou is main-
ly operated by the Hangzhou Public Transport
Group Limited Company. Established in 1953 af-
ter the nationalization process, it was restructured
in October 2004 into a solely state-owned enter-
prise. The company focuses on passenger services
as its main business and provides subsidiary ser-
vices like bus rentals, repairs, tourist transporta-
tion, and public bicycle system development.

(3) Modes of on-demand bus service
According to needs for different routes, Hang-
zhou uses various battery-electric vehicles with
differing passenger capacities for on-demand bus
services, including “schooling special buses” with
max. 10 seats and personalized “Xin-xiang bus”
services using conventional 12-meter buses. There
are 5 modes available according to operating ways
and service targets.

1. Chartered bus to metro: This service con-
nects subways and ground transportation, ca-
tering to employees within a 1-15 km radius of
subway stops. Enterprises and institutions can
customize shuttle services for employee com-
mutes. Introduced in June 2018, the service
enhances connectivity between subway stops
and workplaces. For instance, in February
2021, Hangzhou Public Transport Group
opened 5 on-demand night bus routes by co-
operating with Alibaba Group and Ant Group,
setting an example of offering on-demand bus
service for groups in large-scaled parks.

2. Schooling special bus: Launched in Septem-
ber 2018 in Binjiang District, these routes ad-
dress traffic congestion around schools by of-
fering dedicated routes for students and their parents.
These specialised buses carry parents and their chil-
dren to middle and primary schools, kindergartens
and training agencies, thus solving parents’ difficul-
ties in driving their children to school and parking.
By 2021, 519 schooling special bus routes serving
175 schools had been introduced. The service allevi-
ates the periodical congestion problem caused by
transporting students and secures their mobility safe-
ty. At the same time, it advocates the low-carbon and
green collective mobility way and adopts the mecha-
nism of “non-profit position and market-oriented
operation”.

3. Cozy bus: Introduced during the 2019 Spring
Festival travel rush, the service offers roughly
door-to-door transportation for passengers
with similar directions. The routes have the
features of “no fixed directions and fixed
stops, offering service late, and dropping pas-
sengers off at stops in sequence from the near
to the distant”. The service philosophy of the
“Cozy bus” is “accompanying you on your
way home”. It makes up for the shortage of
individualised services with conventional buses
and shortens passengers’ waiting time for tax-
ies or online ride-hailing cars during rush
hours. Besides, it effectively curbs illegal trans-
portation to some degree, winning unanimous
praise from East Railway Station Management
Committee, sectors of railway, public security
and city management, media and passengers.
In November 2019, the “Cozy bus service”
was upgraded again to launch the “Cozy bus
service - Pengbu”, continuously offering on-
demand service for passengers to Dinggiao,
Changmu, Tianducheng and other directions
from Pengbu Subway Stop.

Digital tour route: Based on tourists’ mobility

needs, this service connects major scenic spots

through themed routes, integrating conventional
transport services with internet-based innovations.

Based on digitalised services and experiences, it

combines conventional traffic service with tout-

ism. The routes connect all major scenic spots
according to different themes.

Connection Lines Based on Big Data Analyt-

ics: Designed to connect residential areas with

transportation hubs and rail transit, these routes
ensure seamless mobility. Hangzhou Public



Transport Group launched a series of service
measures, offering “routes connecting subway sta-
tions” which feature “a short distance, a short de-
parture interval and speediness” when Hangzhou
Subway Line 1 was opened. With its service of
seamlessly connecting rail transit, the public
transport group offers “zero transfer” services be-
tween subways and buses. In the following years,
Hangzhou Public Transport Group aims to focus
on subway stops, while enhancing the connection
between the residential areas, building groups, and
industrial parks in a 3-5 km radius from subway
stops and rail transit.

(4) Models of on-demand buses and electrifi-
cation level

Among the on-demand buses in Hangzhou, bat-
tery-electric buses account for a considerable pro-
portion. With the advantages of zero emission,
low noise and smooth operation, battery-electric
buses have become an important carrier for pro-
moting green travel in Hangzhou. These battery-
electric buses cover various lengths of transport
routes and can meet a variety of mobility needs
from short-distance commuting to long-distance
travel. In terms of the total numbers, more than
70 % of buses and trolleys in Hangzhou are bat-
tery-electric buses.

(5) Opening procedure of on-demand bus ser-
vice

Hangzhou’s filing system is adopted for opening
and operating on-demand bus routes. Public
transport operators design routes and stops based
on passenger demand and report relevant infor-
mation, such as operation time and fare, to the
relevant authority for approval. Hangzhou has de-
veloped and launched an online system to approve
the opening and operation of on-demand bus
routes online, which is faster and shortens the cy-
cle from demand survey to route operation.

(6) Tickets and subsidy of on-demand bus
service

Fares for on-demand buses in Hangzhou are
based on mileage, meaning a passenger is charged
according to the travel distance needed. Within 5
km (inclusive), the fare is 5 RMB, with an addi-
tional 3 RMB charged for every 5 km increment.
Seat reservation fees are calculated as the cost per

ride multiplied by the number of rides per day
and the riding days. Fares are collected online in
advance via on-demand bus platform.

(IV) Analysis on factors of cities nationwide
which influence the development of on-
demand buses

According to the analysis of typical domestic cit-
ies, the following conditions are necessary for
large-scale development of on-demand buses:

1. The urban population must be no smaller than
5 million. On-demand buses serve passengers with
similar mobility demands, which require a certain
mobility volume directly determined by the popu-
lation size.

2. The economic development of the city must be
above average. Given the relatively high-quality
and convenient service provided by on-demand
buses, the fare is higher than that of conventional
services. A sufficient passenger volume can only
be ensured if passengers are willing to pay more
for better service.

3. Public transport operators must have advanced
technical capabilities. Currently, innovative on-
demand bus services in China rely heavily on big
data analysis and route planning algorithms. Oper-
ators must have the ability to widely apply internet
technology and perform necessary updates, which
are prerequisites for effectively implementing this
innovative service model.

Additionally, the average travel distance also af-
fects the development of on-demand bus services,
according to the average development in cities in
China. In cities with relatively small urban areas,
electric bikes are capable of providing doot-to-
door mobility while being less affected by road
conditions. This makes electric bikes grow rapidly,
while on-demand bus service is less advantageous
and can hardly scale up.

4. Analysis on Carbon Reduction Benefit of On-
demand Buses

(I) Carbon reduction strategy

With the rapid development of the online plat-
forms, "on-demand buses" have emerged as inno-
vative solutions. The establishment of on-demand
bus service platforms, coupled with increased pub-
licity and promotion, has led to their recognition
and acceptance by the public. At the same time,
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demand bus" can determine specific service routes
according to travel demand, thus achieving higher
efficiency in travel services and producing more
significant carbon reduction effects.

The primary factors influencing urban transport
carbon emissions include urban spatial planning,
transport equipment, the structure of traffic
modes, and intelligent transport technology. The
two main carbon reduction strategies of on-
demand buses are:

1. To promote new-energy public transport
vehicles

Urban buses are a primary focus for promoting
new-energy vehicles in China. By integrating new-
energy vehicles into on-demand bus services, the
energy structure of public transport is optimized,
vehicle electrification is enhanced, and significant
carbon reductions are achieved.

2. To optimise mobility networks

Because different modes of transportation have
varying carbon emission intensities, carbon reduc-
tion can be achieved by optimising the overall
transportation and mobility networks. On-demand
buses offer a new type of service that supplements
conventional trolleys and buses. Given their re-
quirement for a certain passenger volume to oper-
ate effectively, their carbon reduction effect is
amplified in practice. Since the operational carbon
emissions of full-electric vehicles are zero, on-
demand buses emit far less carbon than conven-
tional buses or trolleys. By developing on-demand
bus services, passenger numbers for urban public
transport will increase, which will play an im-
portant role in improving the proportion of mo-
bility by urban public transport, optimising the
network of traffic and mobility and implementing
carbon reduction of urban transport.

(IT) Establishing a carbon reduction account-
ing method

The ASIF method, proposed by Schipper in 1999,
is a transport carbon emission assessment method
based on transportation activities, and is the most
widely used "bottom-up" assessment method in
the field of urban transport. See formula (1) for
the calculation method of urban transport carbon
emission.

TE =% (VKTyxE/ypr > ()

Where:
 mode of transportation;

- fuel type;
TE: total carbon emission (t);

VKT;;: traffic activity level (vehicle per kilome-
tre,km);

E/VKTi]-iS the carbon emission of the average traf-

fic activity level (ton/km).

Building on this method and considering the char-
acteristics of on-demand buses in China, the car-
bon reduction accounting method incorporates
key indicators such as passenger traffic volume,
driving distance, and carbon emission factors. The
method uses scenario analysis to evaluate different
development contexts: In the baseline scenario,
there are no on-demand buses in operation. Pas-
senger traffic volume needs to be accommodated
through cars, taxis, buses, by walking and cycling.
In the customised transit scenario, on-demand
buses have become a primary daily travel mode,
achieving the same passenger traffic volume with-
in the same timeframe.

The accounting method for determining the car-
bon reduction of on-demand buses is shown in
Formula (2), Formula (3) and Formula (4).

ER = BE — DE (2)
Where:

ER: annual carbon emission reduction of on-
demand bus (tCOy);

BE': annual carbon emissions in reference scenat-

10(tCO»);

DE': annual carbon emissions of on-demand
buS(tCOz);

DE = Z (PVi,]-'t * DISi,j,t * PEFi,]"t * 10_3) (3)
Where:

PV ;¢ passenger traffic volume of on-demand
buses;

DIS; j ++ average travel distance of on-demand buses

on different routes;



PEF;;;: emission factor of on-demand public
transport mode (tCO»/pkm);

i: type of energy, such as available petrol, electrici-
ty, natural gas and diesel;

J: type of on-demand bus routes (on-demand bus-
es for scenic spots, business regular buses, cruise
buses, etc);

t: coach driver.

BE = ) (PVi,k * DIS; i * PEF;y * 1073) (4)
Where:

PVix : Passenger traffic volume of different
modes of transport;

DIS;y : Average travel distance by different
modes of transport (cars, taxis, buses, walking, bi-
cycles, etc.);

PEF;  : emission factors of different modes of
transport (tCO,/pkm);

[ : types of energy, such as available petrol, elec-
tricity, natural gas, diesel;

k:different modes of transport (trolleys and buses,
taxis, cars, bicycles, etc.).

The carbon emission factors of various mobility
modes are shown in Table 3-1.

Carbon emissions
Modes of transport
o

Walking 0

Cycling 0
Bus (diesel-powered) 0.026
s

Bus (electric-powered) 0
Bus (gas-electric hybrid) 0.011
Car 0.071
Taxi 0.12

Subway 0

Table 1: Carbon emission factors of various mobility modes

(III) Accounting results

1. Beijing

According to data for Beijing on-demand bus ser-
vices, of the passengers, there are 30 % private
vehicle owners, 30 % come from public transit,
35 % are passengers who used to take taxis, and
5% are previous pedestrian and bicyclists. This
data will be used as an input parameter for the
reference development scenario.

After processing and analysing the data, using
formula (3), the annual carbon emissions in refer-
ence scenario are calculated to be 10,860 tons, in
which the carbon emissions of small cars, taxis
and public transport are 3,491 tons, 6,285.1 tons
and 1,083.9 tons, respectively.

Next, using formula (4), the annual carbon emis-
sions of on-demand buses are calculated to be
4,436.8 tons.

Finally, using formula (2), the annual carbon re-
duction achieved by on-demand buses in Beijing is
calculated to be about 6,423.1 tons.

2. Hangzhou

The same modal shift data of passengers changing
to on demand bus service users in Beijing is also
applied as a reference for the Hangzhou case.

By using the above formula (2), formula (3) and
formula (4), the annual carbon emissions of on-
demand buses are calculated to be 1,536.5 tons,
the annual carbon emissions of reference scenario
are 6,155.7 tons, achieving an annual carbon re-
duction of approximately 4,619.3 tons.

(IV) Conclusion

The development of on-demand shuttle buses has
significant impact on carbon emission reduction.
It not only reduces the use of private cars and
carbon emissions, but also improves the efficiency
and resource allocation of public transport sys-
tems, promotes the upgrading of public transport
vehicle technology and increases the public partic-
ipation in green travel.

Moreover, with the rapid development of on-
demand buses, public transport companies active-
ly strengthen technological innovation and vehicle
upgrading. To reduce the carbon emissions and
exhaust emissions of public transport, clean ener-
gy vehicles, such as electric vehicles and natural
gas vehicles, are preferential for on-demand bus
operations.



For example, among the on-demand public
transport vehicles of Beijing Public Transport
Holdings (Group) Co., Ltd. Ninth Passenger
Transport Branch, battery-electric vehicles ac-
count for 49.0 %, and green public transport vehi-
cles (natural gas, hybrid, battery-electric) account
for 82.7 %. In Beijing, the proportion of green
buses used for on-demand services is significantly
higher than the proportion of 73 % for public
transport, as shown in Figure 3-1. At the same
time, the public transport companies also further
reduce the energy consumption and emissions of
vehicles by optimising driving behaviour and im-
proving the level of vehicle maintenance. These
measures not only help to improve the environ-
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Figure 11: Energy structure of on-demand
buses in Beijing
mental performance of public transport systems,
but also play a leading role in promoting carbon
reduction.

5. Experiences and Prospects

(I) Experience in the development of on-
demand buses in China

1. Strengthen the application of intelligent
technology in on-demand bus service

Based on the advantages of local digital enterpris-
es, Hangzhou promotes the transformation and
upgrading of traditional bus services through digi-
talisation. This is achieved by building the Hang-
zhou Public Transport Data Brain 3.0, which inte-
grates existing business subsystems into a visual,
controllable, and evaluable "digital bus" cockpit.

This integration allows the analysis of passenger
flows, route network management, intelligent dis-
patching, intelligent stations, information service
for on-demand busses, public bicycles, and digital
security. Hangzhou has independently developed a
public transport cloud dispatching system, which
integrates public transport operation data, real-
time mobility data provided by the city brain and
the real-time data of third-party mobility platforms
such as Amap. The system uses cloud computing
to automatically adjust the schedule and departure
times, ensuring that capacity and demand can be
organically combined to achieve "more efficient
command, more accurate service and more
streamlined personnel". According to statistics,
after implementing the system, the planned
scheduling time has been shortened from 3 hours
to 10 minutes, and the per capita dispatching ca-
pacity has been increased from 80 vehicles to 260
vehicles. This improvement optimises the timeli-
ness of routes and schedules. With the empower-
ment of public transport data, the "one route, one
policy" approach will continuously optimise the
operation plan, and gradually realise the timeliness
of routes and schedules.

2. Responding to the travel needs of different
groups of people

Hangzhou has introduced short-distance, small-
scale, high-frequency microcirculation buses con-
necting subway stations, residential areas, business
zones, schools, and hospitals. Additionally, it has
implemented the "staggered peak and station"
subway connection line and the "micro-bus entet-
ing the community" service model to meet diverse
travel needs. To reduce transfer time for passen-
gers, Hangzhou promotes the service of "bus de-
parts as soon as subway arrives". In peripheral
urban areas with blank subway coverage and ob-
vious commuting characteristics, the city opened
the "express line + express line" subway connec-
tion line, combining long-distance and short-term
operations. The community shuttle bus adopts the
ways of waving to stop and greeting stops to facili-
tate people's travel. At the same time, combined
with the travel needs of sightseeing to scenic
spots, commuting to primary and secondary
schools, and commuting to public parks, high-
quality on-demand special routes such as tourist
special routes, schooling special routes and



chartered Xin-dong bus-to-metro transit have
been newly opened and optimised.

3. Make full use of various forms of advertis-
ing to publicise on-demand bus service
On-demand bus services typically use a variety of
publicity modes to raise service awareness through
both offline and online channels, encouraging
passengers to choose on-demand buses for their
travel needs. Offline publicity mainly refers to ac-
tivity posters, carriage painting advertisements and
other means by using bus and trolley stops and
carriages, leveraging the high foot traffic at bus
stops and the mobility of buses. Online publicity
mainly refers to the company’s official websites
and major media presence to publish publicity ar-
ticles such as rules of use and ride experience of
on-demand buses.

(IT) Suggestions on promoting the develop-
ment of on-demand bus services

1. Establish a sound system of laws, regula-
tions and policies

Currently, the development of on-demand buses
in most cities in China is still in the exploratory
stage, with significant differences between service
modes and operational approaches, varying from
city to city. In regard to the positioning, connota-
tion and boundary of on-demand buses, there
needs to be a clear top-down approach to achieve
better standardisation.

The first step is to promote the enactment of
comprehensive and industry-wide laws and regula-
tions, and to clarify and standardise the attributes
and characteristics of on-demand buses. The sec-
ond is to issue a policy document to encourage the
development of diversified public transport ser-
vice modes, clearly defining the important role of
public transport services as a diversified service
mode of urban public transport service in guiding
citizens to choose intensive and green travel
modes. Simultaneously, such a policy document
should encourage public transport operators to
tully leverage their market initiative and stimulate
market vitality. Lastly, existing regulations must be
revised to incorporate mechanisms for the opera-
tion of on-demand buses, including access, qualifi-
cation of operating enterprises, fare policies, sub-
sidy systems, and supervision.

2. Improve the standard specification system
for on-demand buses

As an innovative service mode of urban public
transport, on-demand bus services need to build a
system to standardise the operation and manage-
ment process of on-demand buses. First, it is im-
portant to formulate standards for the opening
and adjustment of on-demand bus routes, focus-
ing on relevant requirements under the coordinat-
ed planning system of on-demand buses and
conventional buses, so as to better integrate the
travel needs of urban residents and improve the
efficiency of on-demand bus operation services.
Second, criteria for evaluating the effectiveness of
on-demand bus operations should be developed
to assist industry authorities and operators in as-
sessing service performance, improving planning,
and managing these services more effectively.

3. Develop technical guidance for on-demand
buses

City governments or transportation authorities
should define the technical approach for establish-
ing on-demand bus services. This should include
criteria for launching on-demand buses, operating
procedures, and the basic structure of the man-
agement platform. The goal is to optimise route
planning and daily operations, ultimately improv-
ing the passenger experience. Enhancing data-
driven capabilities through the integration of digi-
tal services, big data, cloud computing and other
new generation technologies, the on-time match-
ing of travel demand and supply setrvice capabili-
ties can be achieved.

4. Strengthen the supporting role of new tech-
nologies in the development of on-demand
buses

The "Internet +" and big data revolution has giv-
en rise to on-demand bus services, which rely
heavily on online platforms for ticket reservations,
route planning, and demand analysis. The applica-
tion of online service platforms to carry out de-
mand research, route design and booking for tick-
et purchase is crucial for the future development
of on-demand buses. Using technologies such as
big data, cloud computing and artificial intelli-
gence, the intelligent dispatching system can
schedule buses in real time and optimise the path
planning, to realise the rapid matching of travel
demand and supply service capacity, thus enhanc-
ing the travel experience of on-demand bus



passengers. Big data and Al technologies can also
analyse passenger demand and traffic patterns,
helping operators refine their routes and vehicle
scheduling. Additionally, Internet of Things (IoT)
technology can connect buses, road infrastructure,
and passenger devices to enable real-time infor-
mation sharing, enhancing service accuracy and
safety. Once mature, autonomous driving tech-
nologies could further improve the safety and
reliability of on-demand buses, reducing human
errofs.

5. Strengthen the publicity and promotion of
on-demand bus service

Effective publicity and promotion activities can
increase public awareness of on-demand bus set-
vices. Combined with advertisement on conven-
tional and new media channels, such as mi-
croblogs on WeChat, the concept of on-demand
buses can be further promoted to create a favour-
able public opinion for the development of on-
demand bus services. In addition, according to the
characteristics of the city and the demand for pas-
senger flow, a variety of ticket systems and dis-
count activities can be introduced to attract pas-
sengers to choose on-demand buses for travel.
Further, a steady passenger flow can also be main-
tained by promising preferential fares during the
service period.

(III) Development prospect of on-demand
buses

1. The overall market size will continue to ex-
pand

With the rapid development of urban rail transit in
China, conventional bus setrvices have lost com-
petitiveness due to changes in citizens’ travel hab-
its and increased car ownership. As a result, bus
ridership has declined, and public transport com-
panies face financial challenges. To address this, in
2023, 9 governmental authorities including the
MoT issued jointly the Opinions on Advancing
Healthy and Sustainable Development of Urban
Public Transport (JYF [2023] No.144), which put
forward the idea of "encouraging the development
of microcirculation bus services and applying min-
iaturised buses according to demand for passenger
flow. The objective is to support urban buses and
trolley enterprises to make full use of transport re-
sources to design and operate on-demand bus
routes for daily commute to work, schools and

hospitals.” Microcirculation bus service and on-
demand bus service are regarded as one of the
important means to promote the sustainable de-
velopment of public transport enterprises. It is
expected that on-demand bus travel service will
become a new breakthrough point of the public
transport industry in the future, facing rapid
growth in the overall scale.

2. On-demand travel services will cover more
application scenarios

At present, on-demand bus services are mostly
available in urban core areas. However, with in-
creasing urban-rural integration, the characteristics
of scattered and random travel demand in subur-
ban areas make it suitable to adopt demand-
responsive travel services. In mixed urban-rural
areas, population is increasing, and economic de-
velopment is enhancing, which together results in
increasing challenges for transport solutions. On-
demand buses, with their flexible route planning
and scheduling, are well-suited to address these
challenges. They can alleviate congestion, reduce
reliance on private cars, and connect urban and
rural areas, facilitating mobility and supporting
economic and cultural exchange. Additionally,
with the aging population, there is an increasing
demand for medical transportation services. At
present, some cities in China have opened special
medical routes connecting large communities to
surrounding general hospitals. In the future, fur-
ther barrier-free measures will be implemented to
serve the elderly and disabled populations.

3. Technological innovation continuously im-
proves service levels

In the "Internet +" era, urban transport services
are evolving. The application of new technologies
such as autonomous driving, vehicle connectivity,
and data analytics will continue to enhance the
service levels of on-demand buses. By developing
value-added services related to on-demand buses,
such as green points, preferential activities, trial
ride, pocket money in “red envelopes” for user,
free lucky draw, discount-based cashback, points
exchange, etc., passengers will be incentivised to
switch to other modes of transport. Additionally,
by building digital platforms, especially focussing
on network platforms and mobile phone, giving
full play to the role of WeChat, will effectively
support the establishment and use of on-demand
bus services. Lastly, using the internet to promote



and publicise on-demand bus services and release
the information of new and running routes of on-
demand buses in real time, will further increase
acceptance and usage rates.

4. Service modes will be further diversified

To further subdivide the passenger transport mar-
ket and provide diversified service modes that fa-
cilitate the daily travel of urban residents, the fo-
cus should be on meeting the demand for more
convenient connections for short distances, motre
comfortable rides for medium and long distances,
personalised travel times, and high-end services
for holiday passenger flow. Attention should also
be given to the intensive travel needs of group

customers such as government agencies, enter-
prises, institutions, parks, and universities. The
advancement of unit-use vehicle reforms should
be leveraged to launch specialised services for
these major customer groups. This includes de-
signing and implementing travel demand surveys
for group customers, customising intensive travel
plans, and providing diversified transportation
services. A one-stop service should be offered,
covering consultation, planning, resource integra-
tion, operation, and a complete package of solu-
tions to support the intensive travel needs of
group customers.




Annex

Annex 1: Table 1-1 Comparison of on-demand, conventional and chartered buses

|__Elements | Conventionalbus | On-demand bus Chartered bus

Operating en-
terprise

Passenger

Service system

Routes and
stops

Operating
hours

Ticketing sys-
tem and fare

Vehicle

Right of road

Operational
management

Enterprise with public transport
operating licence

Open to all persons

Offer information on routes and en-
route stops

Often fixed routes with regular op-
timisation for route adjustment;
stops are relatively evenly set along a
route

Based on fixed intervals and shifts

Welfare-oriented low fare, uniform
fare or mileage-based cascade fare

Urban buses and trolleys that satisfy
relevant standards

Subject to bus-first right of road

Routes can only be adjusted, opera-
tional or out of service after approv-
al or filing by competent industrial

Enterprise with public transport operating li-
cence

Open to all persons
Elicit demand and sell tickets via online system

Stops are set according to passenger demand and
often at conventional bus stops; routes are rela-
tively more flexible and distances between stops
can be less equal

According to various service modes, a service
can be operating during rush hours or on de-
mand of passengers at where the majority of
passengers get on/off

Fare is between welfare-oriented low fare and
market price, and is decided according to route
mileage

Vehicle models can be flexible in response to
passenger demand

Subject to bus-first right of road

Routes can be adjusted, operational or out of
service flexibly by an operator according to pas-
senger demand, and relevant information shall

Public transport operating enterprise, road
passenger transport enterprise or other enter-
prise operating vehicle rental service

Persons or groups purchase charter service

Generally, not applicable

Stop on request and passengers can get on or
off at other places than conventional bus stops

On demand of passengers without fixed time-
table

Market price

Vehicle models can be flexible in response to
passenger demand

In general, not subject to bus-first right of
road, while bus-first right of road can be
granted to intensive mobility in line with re-
quirements of local policy

Operational or out of service on demand of
passengers



authorities with necessary public = be announced on service system platform.

announcement.

Competent industrial authorities are

responsible for examination and | Competent industrial authorities are responsible | Competent industrial authorities are responsi-

Market admin- . . . . . . I, . .
assessment of service quality, and an | for supervision and inspection of operational | ble for supervision and inspection of opera-

istration . . . .

operating enterprise can be subject | safety tional safety

to operational subsidy
Customer ser- | Work as industrial and corporate = Relatively comprehensive presales and aftersales  Work as industrial and corporate channels of
vice system channels of compliant and service service compliant and service

Annex 2: Table A-2 Function positioning, setting and basic service standards of routes at each tier

Establishment Dispatching frequency

Main City- Service area: offering shuttle service be- | Expressways, Shall not = Greater Rush hour: cross-section passenger flow
routes suburb tween outer suburbs/new towns and highways, main be greater | than 1km | volume of more than 500 persons lasts for
main central urban areas. Their terminuses are | roads and other than less than 5 min; cross-section passenger
routes set at the hubs or subway stops outside | major passenger 70km flow volume of less than 500 persons lasts
of the 3 ring road flow passageways for less than 10 min
Service targets: long-distance commut- Non-rush hour: cross-section passenger
ers, shoppers and travellers flow volume of more than 400 persons lasts
Route type: offering both fast and slow for less than 10 min; cross-section passen-
transportation service ger flow volume of less than 400 persons
Interaction with rail transit: filling in the lasts for less than 15 min
blank of the rail transit service
Main Service area: offering service in central Side roads of Shall not | 800m- Rush hour: cross-section passenger flow
routes in | urban areas and their surrounding resi- highways, main be greater | 1km volume of more than 500 persons lasts for
urban dential areas roads, secondary than less than 5 min; cross-section passenger
areas Service targets: adults and students roads and other 25km flow volume of less than 500 persons lasts
commuting to work and schools for secondary pas- for less than 10 min
middle and long distances along the sageways of pas- Non-rush hour: cross-section passenger

city’s passageways of all directions, ring | senger flows flow volume of more than 400 persons lasts



Common routes

Micro circulation
lines

On-demand bus

roads and radiation routes, as well as
people requiring fast commute between
main residential areas and work places

Route type: offering both fast and slow
transportation services

Interaction with rail transit: sharing rail
transit pressure

Service areas: offering service in central
urban areas

Service targets: people with short- and
middle-distance mobility needs, such as
going to hospitals, parks, shopping malls
and other disperse places from their
residential areas

Interaction with rail transit: filling in the
blank of rail service

Service areas: centred around main stops
of rail transit and main bus routes
Service targets: shuttle connection be-
tween residential areas / work places and
rail transit stops / main bus stops; short-
distance commute/school buses
Interaction with rail transit: carrying rail
transit passengers

It is a supplementary to and upgrading
of regular bus service. By adopting on-
line reservation, ride-sharing, intelligent
deployment and other innovative
measures, it can accurately meet citizens’
needs in different scenarios.

Side roads of
highways, main
roads, secondary
roads and other
secondary pas-
sageways of pas-
senger flows

Secondary roads,
branch roads,
community roads
and other roads
for disperse pas-
senger flows

Shall not
be greater
than
20km

500-800m

Less than | 300-500m

10km

for less than 10 min; cross-section passen-
ger flow volume of less than 400 persons
lasts for less than 15 min

Rush hour: cross-section passenger flow
volume of more than 400 persons lasts for
less than 10 min; cross-section passenger
flow volume of less than 400 persons lasts
for less than 15 min

Non-rush hour: cross-section passenger
flow volume of more than 250 persons lasts
for less than 15 min; cross-section passen-
ger flow volume of less than 250 persons
lasts for less than 20 min

Rush hout: less than 5 min

Non-rush hout: 10-15 min

It can be set up flexibly according to customers’ needs.
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