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1. Executive Summary
Mobility-as-a-Service (MaaS) refers to a mobility system in which vehicles are shared and transport
services are booked via integrated platforms. It is a promising solution to challenges the Netherlands is
currently facing: traffic congestion, ever-increasing infrastructure and air pollution. By analyzing the
development of MaaS in China - a country experiencing similar pressures on its mobility system - this
paper draws lessons for the further development of MaaS in the Netherlands.
Using a variety of data collection methods, the paper concludes that there exists large potential for a
future shift towards a MaaS-based mobility system in China. Since there are large regional differences
in China, it is not possible to generalize about the status of MaaS in the country as a whole. Yet in the
medium and large cities where MaaS is most advanced, it is about the same level as in the Netherlands:
level 2 out of 4. This applies to the general MaaS services like DiDi or Uber; however, in both China and
the Netherlands there exist several MaaS pilots that can be considered MaaS level 4. While we can not
say that MaaS is currently further advanced in China than it is in the Netherlands, there are some factors
which make it likely that MaaS will soon scale up.
Individual shared mobility apps such as DiDi and Mobike are widely used in Chinese cities and prices of
transport services are very low compared to the Netherlands. This success can be attributed to the
positive entrepreneurial climate for mobility companies, the high mobile payment rate and the
readiness to adopt technological innovations among Chinese consumers. The main reasons given by
Chinese consumers for using MaaS services are their low prices and ease of use.
The role of the government is mostly limited to facilitating competition and innovation among MaaS
providers, for example by subsidizing innovation-driven development and minimizing institutional
obstacles to entrepreneurship. Only when companies become too influential, the government becomes
more involved, as happened to tech giant DiDi in 2021. Policy documents explicitly state the goal to
promote MaaS in China. For example, the “Outline for Building a Powerful Transportation Country”,
released in 2019 by the Central Committee of the Communist Party of China and the State Council,
emphasizes the need to accelerate the development of new business forms and build a mobile terminalbased travel system to attain instant travel.
The objectives stated by the national government function as guidelines for local policy-makers. The
concrete ways in which local governments aim to achieve these goals vary widely across regions and
cities. There is not much transparency about the precise strategies employed by government officials
to promote MaaS, so the findings of the paper are limited in this regard. Some local governments
2

collaborate with mobility companies to create MaaS apps, an example of which is the “Beijing Green
Transportation Integrated Service Platform”, launched in 2019. This MaaS pilot does reach level 4 on
the MaaS scale, as it offers integrated services to plan and pay for an entire journey via one app, and
because it was developed with a societal goal in mind.
MaaS providers stimulate the use of their services by bringing in game-like elements to promote
sustainable travel modes. This is true both for level 2 MaaS apps (e.g. DiDi) and level 4 MaaS apps (MaaS
pilots). In some apps, consumers collect reward points that can be exchanged for services and goods; in
other apps, there is a chance of winning a small sum of money each time a consumer books a mobility
service. As these initiatives are still in their beginning phase, little information is available on their
effects.
As such, China has huge potential to transition towards a society with an advanced MaaS infrastructure
as a sustainable road to solving the pressures on its mobility system. Based on these findings, the paper
recommends that the Dutch Ministry of Infrastructure and Water Management continue to collaborate
with established mobility service apps in the Netherlands, to create different, competing MaaS
platforms. Convenience and low prices should be the core focus in stimulating consumers to use MaaS
services.

3

2. Preface
This research paper was written by five students of the Netherlands-Asia Honours Summer School in
response to a consultancy question from the Dutch Ministry of Infrastructure and Water Management.
The aim of this research is to learn from the People’s Republic of China about its implementation and
organization of Mobility-as-a-Service (MaaS). In the initial research question, it was implicitly assumed
that MaaS services were highly advanced and prevalent in China. However, it became apparent from
our research that MaaS development in China is not exceptional, nor necessarily further ahead than in
the Netherlands. Moreover, there are large regional differences in China with regard to mobility, which
makes research into MaaS development of the entire country difficult. Some findings in this paper apply
to China in general, while others are city-specific. Rather than assessing the success of MaaS in China,
the paper analyzes the current MaaS potential that China offers, the success of apps that fit in the
transition to MaaS, regulation that stimulates the development of MaaS. In addition, it includes a case
study on a recently launched MaaS platform in Beijing.
The research process was complex due to the language barrier and the difficulty of navigating Chinese
online sources; the reluctance of some Chinese government officials and MaaS service providers to be
interviewed for our research; and the restrictions of the COVID-19 pandemic preventing us from visiting
China and researching the state of MaaS on location.
We would like to thank the numerous government officials, mobility experts and China specialists who
helped us in this research project.
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3. Introduction
MaaS, or Mobility-as-a-Service, is a concept that is based on the non-ownership of the means of
transportation. Instead of owning vehicles, consumers rent them and thus share them with other users
over time. Public transportation fits into the MaaS framework, as well as bike-sharing, car-sharing and
ride-hailing. A transition to a MaaS-oriented transport system benefits both consumers - who pay less
for transport - and the government - which no longer needs to continuously expand the transportation
infrastructure to accommodate the growing travel demand. The implementation of MaaS can also
reduce congestion on the road and lower CO2 emissions from the transportation sector. 1
One core element of MaaS is the creation of a unified platform, such as a mobile app, which enables
users to plan their journey, buy the required tickets, and pay through the app. Ideally, this platform gives
consumers personal freedom in choosing what transport methods they use on their journey, depending
on their personal preferences such as travel time, sustainability or cost-efficiency.
The Dutch Ministry of Infrastructure and Water Management is interested in the development and
implementation of MaaS services in China, and specifically what the roles of the government and MaaSproviders are in stimulating the use of MaaS services. Hence, this research paper will answer the
question: How do the Chinese government and MaaS-providers apply behavioral interventions to
stimulate the use of MaaS and how does MaaS alter the travel behavior of Chinese consumers?
To answer this question, the first part of this paper assesses the current status of MaaS in China. The
second part analyzes the behavior and motivation of Chinese MaaS users. The third and fourth parts in
turn consider the role of the Chinese government and MaaS providers in stimulating the use of MaaS
among consumers. The last section consists of a case study on Beijing, one of China’s frontrunners in
the area of MaaS with a million-user MaaS pilot focused on green travel behavior and many policies
aimed at reducing private vehicle use. The paper concludes with recommendations for the further
development of MaaS in the Netherlands.

1

HTEC Group, “The Future of Mobility as a Service.”
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4. Methods
The research for this paper started with the creation of an issue tree, mapping the key aspects of the
topic (see Figure 1). This visualization served as a guideline, providing key questions to cover in our
research. We were not able to find answers to each of these questions, due to the limited access we
had to Chinese sources. Nevertheless, we found extensive information on key elements, including the
current infrastructure in China, existing mobility services, Chinese consumer behavior, the role of the
government

and

the

role

of

MaaS

providers.

This research project has been conducted mainly through desk research and interviews. To gain insights
into MaaS in China from a consumer’s perspective, four online interviews were conducted with people
who reside or have recently stayed in China for a prolonged period. The interviewees were (ex)residents of Chongqing, Tianjin, Haining and Beijing, all of which are large cities (populations of 800,000
to 20 million). Most interviewees were students, due to the nature of our network. Also, the nature of
the interviews limited our pool of interviewees since it required participants to speak English and be
moderately proficient in online video calls. The interviews mainly served a qualitative purpose, focusing
on what transportation methods and applications exist in China and why consumers do or do not make
use of these. The quantitative aspects of MaaS in China, such as usage statistics of the MaaS applications
were collected through desk research. We consulted news sources and academic papers. Next to this,
we interviewed four experts about mobility and MaaS in China, and the role of the government and
businesses therein. Lastly, the paper builds upon valuable insights gained by the authors of this paper
during the Netherlands-Asia Honours Summer School program, which included various lectures by
experts on Chinese society, its political system and economy. The insights gained from these mentioned
experts have been incorporated into this paper, but we have decided to not cite the experts by name
and let them remain anonymous for privacy reasons.

6

Figure 1. Issue tree of research project.
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5. The Chinese Mobility Sector
This section provides an overview of the status quo of the mobility sector in China. Firstly, it analyzes
the infrastructure that is present and highlights the problems it is experiencing. In particular, forms of
‘shared mobility’ are used extensively in China and will be explored. Secondly, it presents statistics and
trends that make the advancement of MaaS in China exceptionally promising, and gives more context
to the mobility sector and currently existing MaaS services. Finally, it analyzes the presence and
development of MaaS services in China using the level-based model of Sochor et al. 2

5.1 Transportation Infrastructure in China
The infrastructure in China suffers from similar problems as in other countries. The growth of the
number of cars outweighs the growth of the infrastructure capacity. Between 2006 and 2016, car
ownership increased by 26% in China, while its road capacity increased by just 6%. 3 Even though the car
is slowly losing its image as a status symbol among younger Chinese citizens, the rapid growth of car
ownership will likely continue. 4 As a result, an increase in the size of shared mobility and public transport
- two integral aspects of MaaS - have emerged as solutions to combat the national gridlock. The public
transport sector will be analyzed first, followed by a discussion of forms of shared mobility and ridehailing.

5.1.1 Public Transport
China’s public transportation network is extensive, yet mostly limited to the heavily urbanized eastern
part of the country, which is home to most of the big cities. As a result of the high population density,
traffic congestion is a massive problem and people prefer taking the bus or the metro. Public transport
is generally state-owned, but local governments transfer the operation of some transport services to
private companies. Many of these privatized public transport services are nevertheless heavily
subsidized to ensure low fares. 5 There are usually three or four companies per city, and the transport
services they offer are comparable. The authors of this research paper were not able to find out whether
there is any cooperation between the companies to enable easy transfers between vehicles of different
companies.

2

Sochor, Arby, Karlsson, and Sarasini, “A topological approach to Mobility as a Service: A proposed tool for understanding
requirements and effects, and for aiding the integration of societal goals,” 3-14.
3
Hecker, Zhou, and Wu, “The Future of Shared Mobility in China,” 34-47.
4
Tsang, Boutot, and Cai, “China's Mobility Industry Picks Up Speed.”
5
Qin, and Wang, “Mobility-as-a-Service (MaaS): Comparative analysis of country-specific offerings between Germany and
China.”
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In between the cities, the train is the most common form of public transport. The trains are mostly stateowned, but a few are operated by local governments or private companies. While China’s rail network
is the largest in the world, there are still regions that do not have access to it, making busses the only
form of transport. To deal with increasing traffic problems, the government is continuously expanding
the public transport network and focuses on developing environmentally friendly options. For example,
major cities are stimulating the transition to low-carbon transport options, such as walking, biking,
electric vehicles and shared mobility. 6

5.1.2 Ride-hailing and Shared Mobility
In China, in addition to public transport, four main modes of mobility are popular: ride-hailing, ridesharing (i.e. carpooling), car-sharing and bike-sharing. 7 The latter three are usually classified as shared
mobility. Shared mobility relies on sharing vehicles among consumers, which can be consumer-toconsumer (C2C) transport or the conventional business-to-consumer (B2C) mobility solutions. Ridehailing is not commonly classified as shared mobility, because the vehicle used in ride-hailing is not
temporarily owned.
Ride-hailing mainly revolves around short-to-long distance trips, which are provided by taxis as B2C and
DiDi in C2C. 8 While the conventional taxi is still prevalent, DiDi is the monopoly holder on the ride-hailing
market, with a 90% market share. 9 DiDi has mainly gained dominance because it successfully
implemented a well-working app and offered work to existing cab drivers. Another reason why DiDi
became the largest force on the market was its cooperation with WeChat. WeChat enables users to
chat, order food and book transportation. Due to its many features, WeChat remains popular and so
does DiDi, which has been integrated as a mini-program within WeChat. As the success of DiDi shows,
ride-hailing has achieved prominence in Chinese cities, and with DiDi expanding to other shared mobility
options, such as ride-sharing and car-rental, the success of DiDi indicates the potential of MaaS in China.
Yet, DiDi is not a very advanced MaaS app, since it does not yet allow users to combine different modes
of travel into one journey. DiDi has competition from other companies, such as Addison Lee, ApolloGo
Taxi and Easy Taxi. It needs to be pointed out that even though ride-hailing supports the shift towards

6

Dong et al., “Towards a low Carbon transition of urban public transport in megacities: A case study of Shenzhen, China,” 149155.
7
Hecker, Zhou, and Wu, “The Future of Shared Mobility in China,” 34-47.
8
Ibid.
9
Zhu, Li, and Zhou, “Enhancing the development of sharing economy to mitigate the carbon emission: a case study of online
ride-hailing development in China,” 611-633.
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a service-oriented mobility system, it does not necessarily reduce traffic congestion and CO2 emissions:
in fact, it can increase them. 10
Ride-sharing happens when multiple users make use of the same vehicle at the same time, to go to a
different or the same destination. By reducing the number of cars needed on the road for passengers
to commute, ride-hailing does reduce traffic congestion. In China, this often occurs next to ride-hailing,
as consumers commonly choose to share the DiDi rides they book. When booking a ride, this ridesharing option is called “Hitch” within the DiDi app. Other companies active in the ride-sharing market
are Dida Chuxing, Helloglobal and Caocao. 11
Car-sharing concerns a lending-of-vehicles service for short-distance commutes. Companies acquire a
fleet of cars that they make available to their customers. These cars can be used by customers to drive
to their desired location and can be left there (open-loop) or can be returned to the original location
(closed-loop). 12 With over 1600 car-sharing companies currently active in China, car-sharing occupies a
large portion of the shared-mobility market. Most companies are active in developed cities like Beijing
or Shenzhen due to their high population, mobility demand, internet access and limitations on private
car ownership. 13 The government strongly supports car-sharing for sustainability purposes; it
incentivizes car-sharing platforms to offer services using New Energy Vehicles (NEV). To do so,
governments have been supporting the construction of charging facilities and parking spaces for NEV’s.
Also, it has more broadly defined the role of car-sharing in urban mobility and protected the longevity
of the transportation mode by creating specified requirements car-sharing platforms and their services
need to meet. 14 Common car-sharing platforms in China are Car2Share, EVCard or Togo. 15
Bike-sharing is mostly used as a solution to the ‘last mile problem’, referring to the final part of a trip. It
comes in two main forms: docking bases bike-sharing and dockless bike-sharing. The latter is more
common, due to geography issues in China. Accessing the docking stations can be difficult, due to city
planning and height differences. Stations can be located far from each other and due to the hilly terrain
it is often inconvenient to return the bike. Therefore, dockless bike-sharing has gained ground. This
form, however, also has its own share of problems. Due to the absence of docking stations, the bikes
can be left wherever, which commonly leads to vandalism and bikes piling up in public spaces. 16 Despite
10

Hu, and Creutzig, “A systematic review on shared mobility in China.”; Bellon, “Ride-hailing increases emissions, contributes
to climate pollution -study.”
11
Hu, and Creutzig, “A systematic review on shared mobility in China.”
12
Hecker, Zhou, and Wu, “The Future of Shared Mobility in China,” 34-47.
13
Hu, and Creutzig, “A systematic review on shared mobility in China.”
14
Ibid. ; Song, Schmitz, Schlosser, and Li, “Car sharing in China: another storm is coming in city mobility.”
15
Hu, “5 Car-Sharing Options Available in China.”
16
Sun, “Sharing and Riding: How the Dockless Bike Sharing Scheme in China Shapes the City.”
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these problems, the bike-sharing model has solved the last mile problem and dockless bike-sharing has
led the Chinese preference for bikes to increase substantially.

5.2 MaaS-related Statistics and Trends
MaaS characteristically aims to integrate digital services like planning, booking and payment into one
digital platform. Hence, before moving on to the analysis of MaaS services in China, it is critical to sketch
the Chinese digital landscape. This section will direct attention to trends that exist concerning internet
usage, digital payment trends and key Chinese mobile applications.
In January 2021, the internet penetration rate in China was 65.2%. Although this percentage of the
population having access to the internet is slightly above the global average, the number of people who
access the internet via their smartphone is remarkably high - 92.7%. 17 Additionally, China has a mobile
payment rate of 47%, which puts them ahead of all other nations globally. 18 In the coming years, it is
expected for this payment rate to grow significantly, not only for China, but also other nations, with one
major drive being the COVID-19 pandemic.
WeChat and Alipay are the two largest MaaS apps in China. They are both classified as level 2 MaaS apps
- this will be elaborated on in the following section. Both apps are considered to be ‘superapps’, as they
contain mini-programs of other apps within the app itself. There is no need for the user to download
and switch to another app to make use of a specific service. Whereas Alipay is an app that is mainly used
for payment and purchasing products or services, WeChat serves the function of a social media app. In
addition, both offer possibilities to book transport within their applications. Alipay saw almost 1 billion
active users in China at the end of 2019. 19 WeChat has approximately 1.2 billion monthly active users 20
(first quarter of 2021). WeChat has been subsidized by the Chinese government since its launch in 2011,
and its growth was further aided by the censorship of foreign apps and the integration with government
services. 21 The Chinese government has also supported Alipay, but mainly through using the company’s
financial services for transactions between government agencies. 22

17

Kemp, “Digital 2021: China.”
Cision PR Newswire, “Global and China Mobile Payment Industry Report, 2020-2026.”
19
Smith, “Alipay Statistics, User Counts and Facts (2021).”
20
Thomala, “Number of active WeChat messenger accounts Q2 2011-Q1 2021.”
21
Liao, “How WeChat came to rule in China.”
22
Somaney, “Chinese government has a huge “stake” in Alibaba.”
18
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Another important trend is China’s “new innovation advantage”, meaning that China’s population
adapts highly and swiftly to new innovations, which in turn can translate to a high willingness to use
MaaS services. 23
A high smartphone penetration, high mobile payment rate and a characteristic new innovation
advantage set an optimal environment for MaaS to be implemented in China. The highest potential lies
in WeChat and Alipay to integrate MaaS on its platform due to its large user base.

23

Dychtwald, “China’s New Innovation Advantage.”
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6. MaaS in China
This section will analyze the state of MaaS development across all of China using the MaaS model
developed by Sochor et al. in 2017. 24 This is done by using information that can be generalized across
China, i.e. the presence of well-known transport service providers and other companies. It will forgo an
analysis of all MaaS pilots in China; information on these pilots is hard to find and those that are
identified offer less advanced MaaS services. 25 One exception is the Beijing-MaaS platform, which will
be explored in a case study.
In short, we find that the success and adoption of MaaS in China are only limited. Some pilots have been
started with the clear intent to advance MaaS and certain commonly provided services, perhaps
unintentionally, amount to MaaS services. 26 This study finds that the general MaaS services in China are
currently only at level 2 out of 4 according to the model developed by Sochor et al. (see Figure 2). Yet
individual MaaS pilots are more advanced, reaching level 4 on the scale. This model provides a
classification of MaaS services based on key aspects derived from the perspectives of policymakers,
customers, businesses and technicians.

Figure 2. Visualization of MaaS levels model. 27

24

Sochor, Arby, Karlsson, and Sarasini. “A topological approach to Mobility as a Service: A proposed tool for understanding
requirements and effects, and for aiding the integration of societal goals,” 3-14.
25
Zhang, and Zhang, “A Novel Development Scheme of Mobility as a Service: Can It Provide a Sustainable Environment for
China?.”
26
Yuan, “2020, a year of great development of MaaS, 10 insiders have something to say.”
27
ABeam Consulting Ltd., “MaaS (Mobility-as-a-Service): The Nature of MaaS.”
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MaaS level 1 of the model refers to information integration. It describes the presence of mobility
services that provide information like travel times and routes for multimodal transportation (a trip that
consists of using multiple transport modes) in a single application. Google Maps provides this service in
the Netherlands, Baidu Map, Gaode Map and Moovit fulfill this role in China.
MaaS level 2 concerns the integration of booking and payment. Commonly, this is interpreted to reflect
the ability for customers to not only find, but also book and pay for unimodal trips (trips consisting of
using one mode of transportation) through an app. Many transport providers offer this MaaS service to
their customers; think of Didi for car-hailing and Mobike for bike-sharing, for instance. For an overview
of common transportation providers in China and the services they offer, see table 1.
However, Sochor et al. include another aspect which is often neglected in literature citing this model:
that of the MaaS operator. In their model, a level 2 MaaS service is provided by an operator; an actor
that is separate from the transport service providers like Didi or Mobike. The operator manages an
online marketplace where several transport providers compete to sell their services, and offers a place
for customers to easily select a mode of transport. The operator acts as a broker and takes responsibility
for the purchase of valid tickets and accurate bookings. 28 This is strongly present in China through the
superapps WeChat and Alipay. Superapps have built-in ‘mini-apps’ that independently provide
numerous services to users, ranging from text messaging to online shopping and transportation.
WeChat and Alipay’s online payment systems allow users to purchase any service from these mini-apps
without ever having to leave the superapp. Essentially, users can create a ‘wallet’ by connecting their
WeChat or Alipay account to their bank account. This wallet is available in every mini-app and functions
as a debit card. It enables seamless purchases for customers without having to authorize money
transfers through separate payment systems of banks using their apps. This means that someone can
find, book and pay for a Didi car-hailing service without ever leaving the WeChat app, for example.
Hence, WeChat and Alipay function as Level 2 MaaS Operators who allow access to various transport
services providers in a single space and act as brokers through their online payment systems.

28

Sochor, Arby, Karlsson, and Sarasini, “A topological approach to Mobility as a Service: A proposed tool for understanding
requirements and effects, and for aiding the integration of societal goals,” 3-14.; ABeam Consulting Ltd., “MaaS (Mobility-asa-Service): The Nature of MaaS.”
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Train

Ferry

Funicular

Cable car

Tram

Metro

Bus

Ride-hailing

Ride-sharing

Sharable scooters

Bikesharing

Realtime trackinge

Digital payment
optiond

Company
name

Booking optionc

Planning optiona

Realtime transport
informationb

Table 1.
Summary of some mobility apps active in Beijing (China), their functionalities and foreign equivalents

Equivalent

Moovit 29

*

9292

Baidu Maps 30

*

Google Maps

ApolloGo
Taxi 31

Self-driving taxi’s

Mobike 32

NS sharable bike

DIDI 33

Uber

Addison Lee 34

Uber

Easy Taxi 35

Uber

**

Chelaile 36

**

**

**

Google Maps

Notes.
a
Information on available transport modes and the duration and price of the trip; b Realtime info on time-schedules and delays; C Possibility to reserve a seat; d Possibility to pay for a trip
via the app; e Realtime location tracking in the app to show when to hop on and hop off;
Green = Yes / available; Orange = No / unavailable; Question mark = Unknown;
* No information on prices; ** Route planning and transfer information only

29

Moovit, “How to get around in China.”

Baidu Maps, “Baidu Maps.”
31 Apollo Auto, “What You Need to Know About Baidu’s Apollo Go Robotaxi in Beijing.”
30

32

Mobike, “About us.”
DiDi global, “More than a journey.”
34 Addison Lee, “Leading a new era in global travel.”
33

35
36

Chinadaily, “China’s WeChat, Easy Taxi launch taxi-hail app in Singapore.”
Chelaile, “Accurate real-time bus APP.”
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This concludes the general sketch of MaaS services across all of China. Two more levels exist in the
model of Sochor et al. These are not commonly achieved. MaaS level 3 is Service Integration, where
customers can make a single purchase for a trip that involves using different forms of transportation
(multimodal transportation). The ease with which multiple transportation modes can be combined and
used to get from A to B would finally offer a true replacement for owning one’s means of transportation.
MaaS level 4 is Societal Optimization, which implies the leveraging of the MaaS system by governmental
actors to further societal goals like becoming more sustainable or making transportation more equally
available to all.
Only the Beijing-MaaS platform arguably reached level 4 as it entails a cooperation between a
governmental and market actor to achieve the societal goal of making the city more sustainable.
However, the achievement of MaaS levels above 2 cannot be generalized across all of China.

16

7. Consumer Behavior and Use of MaaS
The reasons for consumers to use MaaS services in China vary on different levels. This section analyzes
what drives a Chinese consumer to make use of public transport or shared mobility options.
Efficiency and low prices are the main reasons for Chinese consumers to use MaaS applications. Getting
from A to B as fast as possible and for the lowest price is the primary objective. Next to efficiency and
price, convenience is also an important factor for the choice of a mobility service. The consumers we
interviewed generally did not care if an application is Chinese or foreign. It is clear, however, that
Chinese companies have the upper hand in serving their consumers because foreign MaaS service
providers have a difficult time entering and competing in the Chinese mobility market. Chinese
companies tend to have more funds, potentially subsidized by the government, and understand the
Chinese consumer better. These advantages allow Chinese companies to innovate faster and frequently
outcompete their foreign competitors.
Caring about sustainability is a luxury that many Chinese people cannot yet afford. The average Chinese
consumer is focused on being able to provide for their household, and there are not as many
governmental campaigns to raise awareness abouy. Making use of public transport usually is faster due
to the heavy traffic congestions and allows them to rest or work on their phone during the trip. Recently,
sustainability is becoming a more relevant topic in China. The Chinese government has recognized its
important role in reducing global warming and slowing down climate change, resulting in sustainable
policy goals. 37 In 2060, China aims to be carbon neutral. Chinese citizens have become more aware of
their carbon footprint, and increasingly take sustainability into account in their daily actions. 38
In sum, from a consumer’s perspective, both efficiency and low prices are the driving factors in mobility
decisions. Sustainability is seen as a less important reason, although concern for sustainability is rising
in China and is thus becoming more relevant.

37
38

Holzmann, and Grünberg, “’Greening’ China: An analysis of Beijing’s sustainable development strategies.”
Li, Zhang, and Jin, “Report on Consumer Awareness and Behavior Change in Sustainable Consumption,” 1-46.
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8. Role of the Government in Providing MaaS Services
This section analyzes the role of the Chinese government in the MaaS transition. The current section
will delve into the political-economic system of China and explore the relationship between the national
government and the local and regional governments. It will also explore the relationship between the
national government and MaaS service providers.
It concludes that the local and regional governments have a considerable degree of autonomy when it
comes to the development of MaaS services. Therefore, it is not possible to generalize about the role
of the national Chinese government in this matter. Hence, a case study of a local government is more
insightful, and will be provided in section 10. This section also concludes that the Chinese government
does not seem to stimulate the use of MaaS services among consumers directly. However, it does create
an environment that facilitates innovation and competition among mobility companies. These MaaS
companies, in turn, do use some behavioral interventions to promote their services among Chinese
consumers.

8.1 Political System of China
In China’s Communist-Leninist political system, the governing party is in full control of the country.
However, a common assumption is that the Chinese Communist Party (CCP) has a direct influence on all
governmental decisions throughout the country. Indeed, the party's influence is big, but due to the large
size of the country and distance between the governmental layers, the influence is not as direct.
The national government makes broad plans and gives general frameworks in which the local and
regional governments ought to operate. The policy goals trickle down from the national government to
the local governments and become more specific every step of the way. The national government
regularly carries out performance assessments of the local and regional governments. Depending on
whether targets are met, those responsible can expect a demotion or a promotion.
Yet, the national government does not have enough resources to monitor all actions of the local and
regional governments. Also, the corrections of the national government are slow; it takes time before
incompliance of local governments is noticed. Hence, China’s bureaucratic setup allows for considerable
autonomy of regional governments.
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8.2 The MaaS Framework Provided by the Chinese Government
The framework that the government has provided concerning MaaS development is very broad,
therefore leaving much up to the decision of the local and regional governments. First of all, the concept
of MaaS is mentioned in only a few policy documents. The ‘Development plan for digital transport’ 39
and the ‘Action plan to promote the development of comprehensive transport-big data (2020-2025)’ 40,
both issued by the Chinese Ministry of Transport, explicitly mention MaaS in a separate sub-paragraph.
These documents state that MaaS is an innovative concept that provides the data to turn traveling into
an on-demand instant service that makes traveling easier. The action plan adds that different market
entities should be encouraged to promote this innovative application of travel services.
However, the Chinese national government has made its ambitions clear to pursue the integration of
MaaS services in its mobility landscape. This becomes clear from the 2019 ‘Outline for the Construction
of a Powerful Transportation Country’, published by the Central Committee of the Communist Party of
China and the State Council. It describes the government's objective to further develop shared
transportation, building a service system based on mobile intelligent terminal technology and “travelas-a-service”. 41 How this objective should be achieved is left unclear in the document. A second relevant
document is the ‘Guiding Opinions on Promoting the Development of the Sharing Economy’ of July
2017, issued by the National Development and Reform Commission together with seven other
government authorities. It lists numerous supportive measures that the Chinese (national and local)
governments will take to facilitate the development of the mobility area. Yet again, it only states broad
policy objectives rather than concrete steps or regulations. 42
However, a few (parts of) documents are formulated in a more specific manner, making the road
towards reaching a policy goal clearer. For example, in the ‘Green Travel Action Plan (2019-2022)’,
issued by twelve Ministries of the Chinese national government, subgoal 2.3 “promote the introduction
of combined passenger transport” states, amongst others, that companies should be encouraged to
accelerate the implementation of electronic passenger tickets, so that the coordination and connection
between transport modes can be guided and strengthened. 43 As only the way to encourage companies
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is left up to municipalities, the autonomy of local governments for this subgoal can be considered
significantly more limited compared to other goals and policy documents.
Lastly, as of 2021, the 14th 5-year plan has come into effect. This plan’s main goal is to expand the
middle class and focus on the restoration of China’s position in the world. 44 One of the goals of the
previous (13th) 5-year plan was the integrated, interconnected and comprehensible transportation of
people, as stated in the ‘Development Plan for Modern Comprehensive Transportation System’. 45 The
14th plan, however, does not include any guidelines on the development of transport in China.
Additionally, one of the guidelines of the 14th 5-year plan is to expand the local economy. As a result of
this, local governments have an incentive to help companies grow by creating an economic environment
that facilitates innovation and competition. They impose comparatively few institutional obstacles, such
as safety regulations or employee protection laws. Due to this incentivization of commerce and services,
MaaS companies can set up and expand quickly, such as DiDi in its early days, or fail quickly, like Mobike.
The companies that succeed greatly benefit the economy, allowing a fast economic growth of regions
in which they operate.
The companies that do make it to the national level will be regulated by the central government as well
as by the regional governments. The central government only gets involved once a company is highly
important for the Chinese economy or is accruing too much influence. The Chinese government
removed DiDi from Chinese app stores, allegedly due to violations of data protection laws, but some
speculate that the central government perceived DiDi as a threat to its authority. 46 As the DiDi app is no
longer downloadable as an individual app or as a mini-program within WeChat or Alipay, this means that
DiDi is not able to gain new customers. However, users who either have the DiDi app downloaded or
used the DiDi mini-program before in WeChat or Alipay can still make use of DiDi’s services. 47 DiDi is
therefore expected to continue to play an important role for its existing users to get from one location
to the other, though it is uncertain whether DiDi will be able to keep its position on the market. 48
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9. Behavioral Interventions
As national and regional governments both play a rather indirect role in the development of MaaS,
promoting the use of MaaS services among consumers is done by MaaS operators. While efficiency and
low costs are the main reasons given by Chinese consumers for using MaaS services, there are additional
ways in which the behavior of consumers is influenced.
There are four main types of behavioral interventions: raising awareness, nudging, measures and
legislation. The first type aims to increase knowledge of the benefits of a certain alternative among
consumers, for example through advertisements or influencers. Larger MaaS providers in China
commonly use advertisements to stimulate the use of their services. They focus their promotion mainly
on the low costs of their services and the efficiency of travel.
Nudging is a behavioral intervention which aims to gently guide the consumer to a certain alternative.
Nudges include free trials, collecting points, competing with friends. These subtle ways of influencing
choices are used by Chinese MaaS providers. For example, the Red packets within DiDi use a game-like
element - a lottery chance - to change consumer behavior, and stimulate the use of its services. A further
example of gamification will be discussed in the case study of Beijing’s MaaS pilot in the next chapter.
Red packets (hóngbāo) are a very important tradition within Chinese culture and are a means of gifting
money inside a red envelope during Chinese New Year to children and young adults. The red color stands
for luck, life and happiness and serves to ward off evil spirits. 49 Nowadays, the tradition has extended
to gifting red packets to adults and elderly and during other festive occasions, such as birthdays and
weddings. Besides good fortune, the gifter can also express their gratitude and appreciation to the
recipient. 50 DiDi makes use of this tradition by incorporating red packets into their application as a way
to stimulate the use of their services (see Figure 3). Chinese consumers are able to receive a red packet,
consisting of 2 to 5 euros, within the Didi application. 51 The chance of receiving a red packet increases
with the use of the application. The received money is added to their digital wallet and can be used to
pay for their next taxi booking.
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Figure 3. DiDi red packet rewards feature.
Another form of nudging is to make shared mobility options easily accessible. Companies in China make
use of this strategy, and their strategies differ a lot across Chinese cities. In Beijing, bike-sharing
companies ensure that their bikes are regularly redistributed over the city, to prevent bikes from
concentrating in one location over time. In the city of Haining, scooter stations are placed everywhere
by the companies, so that the vehicles are accessible throughout the city. Bike-sharing docks are placed
near train stations and other busy locations.
Measures and legislation, too, are used to stimulate the use of MaaS. These are mainly imposed by local
authorities, rather than by MaaS providers, and differ among cities. The regulations are mainly focused
on discouraging car ownership and car use. One policy that exists in many cities is a ban on certain car
licenses on some days to stimulate alternative modes of transportation. Another measure is a car lottery
system, which makes it more difficult to acquire and register a new car (for more information on these
policies, see Behavioral interventions in Beijing). Increasing parking fees and fines are other measures
used towards this end.
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10. Case Study: Beijing
Earlier it was established that it is more insightful to look at specific regions to study the development
of MaaS in China, since there exist large variations over the country. This section will analyze Beijing, as
the capital of China is one of the frontrunners on MaaS development. It will explore the policies aimed
at decreasing private vehicle use and a recently launched MaaS platform.

The current public

transport network of Beijing comprises:

23 subway lines covering 678 km and 394 stations,
1,266 bus lines,
4 bus rapid transit (BRT) corridors, and
A suburban rail network.
The public transport system has an average daily ridership of

12.3 million passengers.52
10.1 Policies in Beijing
Beijing was the first city to aim to reduce the proportion of private car trips, as stated in the Beijing City
Master Plan (2016-2035). 53 The city is trying to achieve this through various policies, for example
restricting license plates and setting up a car lottery system.

10.1.1 Odd-Even License Plate Policy
Since the 2008 Summer Olympics, Beijing has been using a license plate-based driving restriction to
regulate the traffic streams throughout the city. The logic behind this policy is to reduce automotive
transportation demand by banning specific license plates at certain times of the day, thereby decreasing
automobile travel. It aims mainly to reduce smog by limiting the emission of exhaust gasses and also to
combat traffic congestion. 54
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In Beijing, policies are based on the last number of one’s license plate. From Monday to Friday,
automobiles that end respectively with numbers 1 or 6, 2 or 7, 3 or 8, 4 or 9, 5 or 0 are be prohibited
from going on public road spaces (see Figure 4) The prohibition meant not being allowed anywhere
inside the 5th ring road (see Figure 5) during rush hours, those being from 07:00 am to 9:00 am and from
5:00 pm to 8:00 pm. If the prohibition was violated, the car owner would be fined ¥100. The days of
road restriction change on a quarterly basis. 55
However, drivers gradually discovered how to circumvent the license plate restrictions. For example, by
taking detours to avoid the restricted periods, or even purchasing multiple cars with different license
plate numbers to avoid the restrictions. 56 This rise in car registrations in 2009 and 2010 worsened traffic
until the congestion index had returned to the pre-license plate restriction levels. Hence, a new solution
was necessary.

Figure 4. A chinese pamphlet prescribing on which days certain license plates are not allowed within the
5th Beijing Ring Road.
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Figure 5. The six Beijing Ring Roads; the 5th ring road is colored blue. 57

10.1.2 Competitive License Plate Lottery Policy
This solution was the ‘license plate lottery policy’, invocated in 2011. It entails the lottery of a permit to
purchase a car, thereby controlling the growth of traffic volume in the cities and deterring car
ownership 58. The license plate lottery policy can be used for other ends. The Beijing government for
example makes it more difficult to get a permit for carbon-based vehicles than for elective vehicles,
which aims to assist the electric. 59
License plate lottery policies specify the total number of vehicle purchases that are allowed per year (or
month) and allocate the purchasing rights among applicants, either at random or with a specific rule. In
Beijing, residents compete for 17,600 license plates every month. Only those having paid taxes in Beijing
for over five years or with a Beijing registration can enter. Those that already have a car cannot get a
permit, although a second driver in a household is eligible for a permit. The winners of the lottery receive
a digital permit in the form of a downloadable certificate that can be utilized for the coming 6 months,
after which the certificate expires.
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The stringent Beijing license plate lottery has motivated many local applicants that do not manage to
get a permit to register cars in other cities and then drive them to Beijing 60. In response, the Beijing
government forced all cars with non-Beijing license plates to obtain a certificate if they want to enter
the 5th ring road. Furthermore, cars with foreign license plates cannot drive within this ring between
07:00 AM to 9:00 AM and from 5:00 PM to 8:00 PM.
This policy turned out successful. It significantly reduced the number of vehicles sold, curbed growth of
registered vehicles and improved congestion. Cars sales decreased by 57% between 2010 and 2011, car
registrations were cut by over 75% in the same period and congestion dropped as well. However, the
improved congestion was the result of multiple policies; the lottery policy, the license plate restrictions,
but also upgrades in road capacity and public transportation and increases in parking fees. The latter
measures had been ongoing but did not manage to improve congestion. As the lottery policy directly
impacted the increase car ownership, it allowed the other measures to take effect 61. However, it is
important to note that the costs and effectiveness of policies aimed at reducing car ownership are
closely related to the availability of other travel modes for the citizens. Studies show that the Beijing car
lottery is not related to a reduction in total travel-time nor total travel distance, from which can be
induced that other modes of travel in Beijing are readily available and rather efficient in comparison to
the car. 62 It is unknown which specific modes of travel have experienced an increased usage as a direct
effect of the car lottery.

10.2 Translation of National Policies by the Municipality of Beijing
We have illustrated some existing MaaS-like transport services and the existing behavioral interventions
in Beijing. To complete the picture of the organization of transportation services in Beijing, we need to
look at the translation of national into local policies by the municipality of Beijing. Based on publicly
available policy documents, this paragraph will therefore compare the contents of national policies with
Beijing’s local policy documents that relate to transportation and MaaS.
Given the framework for the development of MaaS services that the national government gave as stated
in section 8, this section will look at the policies implemented by the municipality of Beijing. One can
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see that every document or action plan starts with a paragraph on the guiding ideologies, basic
principles or general requirements the document is based on. These paragraphs always describe what
the Chinese Communist Party said during the latest party congress on the topic of the policies in the
document. Furthermore, in some documents information on relevant earlier goals of the municipality
is mentioned. The description of these ideas and goals is very brief, often only one or two sentences
which sum up the general idea of the mentioned events or documents, respectively. Other than this,
there are no elements that show that a specific policy originates from or builds on a specific national
policy document or action plan.
Considering the contents of the documents, municipal policies are more specific than national policy
documents. They contain concrete targets per policy area and describe the actions to be taken. Some
paragraphs even include what parties are responsible. However, the specificity seems to differ per policy
document, especially when it comes to how and by whom the actions should be taken. Also, most
documents remain relatively vague regarding the quantification of the targets. The ‘Three-Year Action
Plan for Protecting Beijing’s Blue Skies’ is - compared to other policy documents that go into the
transportation sector - relatively specific regarding what should be done, when it should be done, who
is responsible or a stakeholder 63. The translated paragraph below illustrates this.
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“II. Transportation Structure for Lower Mobile Source Emissions
With a more balanced transportation structure, more electric vehicles, faster phase-out
of obsolete and run-down ones, and less general vehicle usage emissions, it is hoped
pollutants will drop by 30% in 2020 compared with 2017.
3. A Transportation Structure with More Emphasis on Rail Transport
By the end of 2018, the Transportation Commission will draw up a general plan for
Beijing's freight transport, and make adjustments in a number of specific areas. These
include greater use of railroads. With the support of relevant national departments,
efforts will be made to make full use of existing rail resources. An urban rail network for
cargo transport will be built, with existing freight yards fully used to increase the
proportion of rail transport for logistics and industrial parks as well as for bulk cargo such
as building materials, automobiles, and petrochemical products. The Commission will
work with the railway authorities on railroad construction and related transport support.”

For the municipality of Beijing, improving transportation does not seem to be a main goal in itself.
Namely, as far as we could find, the municipality mainly develops policies for transportation to reach
policy goals on facilitating green commuting and reducing pollution. 64 Therefore, transportation policies
are only a small portion of all policies in the municipality.
No policy documents were found that explicitly stated the concept of MaaS, but individual aspects of it
were recognized. For example, the local government aims to develop the integrated travel information
service industry and raise travel efficiency. 65 This is a logical finding, as the national government also
does not emphasize MaaS in its policy documents.
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10.3 MaaS-platform in Beijing
10.3.1 Beijing Green Transportation Integrated Service Platform
In October 2019, the municipality of Beijing collaborated with Amap (known in China as Gaode Maps)
and Baidu Maps (an app similar to Google maps) to launch the app “Beijing Green Transportation
Integrated Service Platform”. Through this initiative, users of the applications Amap and Baidu Maps can
collect green travel points, so-called “carbon points”, by traveling in low-carbon forms of transport.
These can save up these carbon points and later exchange them for rewards. The aim of this Beijing
Green Initiative is to promote green travel incentivization as well as a substantial change in travel
behavior. In its pilot phase, the app served over 10 million users. Since both apps offer integrated
services to plan and book a unimodal journey and the platform is developed to achieve the societal goal
of stimulating green travel, the platform can be classified as MaaS level 4. 66

10.3.2 How Does the Platform Work?
Amap and Baidu Maps are travel applications that can provide the user with smart routing and full
navigation. Users need to register a carbon credit account within Amap or Baidu Maps which connects
them to the platform. From then on, they can start collecting carbon points every time they use a lowcarbon form of mobility through the application, which includes walking, cycling or making use of public
transport. The points are measured in CO2 kilograms and are received based on travel distance and
mode of transport. Integrating various modes of transport, such as public transport (e.g. metro, bus) as
well as active and shared mobility (e.g. walking, ride-hailing), while providing real-time travel
information, this platform qualifies as a true MaaS platform. The platform also provides transportspecific information, such as bus arrival forecast, information on carriage crowding, or reminders for
transfer and disembarkation.

10.3.3 Redeeming Carbon Credits
The collected carbon points are redeemable in various ways. Users can choose to exchange their points
for coupons to charge their Beijing Public Transit Card (Yikatong), shopping vouchers, cloud- and videoservice memberships or other rewards available within the navigation applications. Another way for
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users to spend their carbon credits is to donate their points to public welfare initiatives, such as the
planting of trees (see Figure 6).

Figure 6. The interface of the Beijing-MaaS Platform. The left picture shows how many km one has
traveled in low carbon transport modes and the resulting reduction in CO2 footprint. The right picture
shows the option to redeem the earned carbon points in the store.
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11. Conclusion
Since there are huge regional differences when it comes to transportation, it is not possible to generalize
about the success of MaaS in China. In the large cities where MaaS is most advanced, such as Beijing
and Shanghai, the level of MaaS development is about the same as in the Netherlands. However, there
are some distinct characteristics in China, which are promising for the future development of MaaS in
the country. In particular, rates of mobile payment and adoption of innovation are high among Chinese
consumers. The popular app WeChat, which is compatible with MaaS services, has the potential to
become an integrated MaaS platform - an app which can be used for planning, booking and paying for
a journey. Furthermore, the startup market is largely unregulated by the (local and national)
government, which stimulates innovation and reduces the prices of mobility services. The development
of MaaS is in line with policy goals of the Chinese government, such as achieving carbon neutrality by
2060. Nevertheless, its role in promoting the use of MaaS is limited. It is the MaaS companies
themselves that design behavioral interventions to promote MaaS, such as the gamification element in
the Beijing MaaS platform, in which users receive points for traveling sustainably.
Based on the analysis of MaaS in China, some lessons can be drawn for the future development of MaaS
in the Netherlands. We recommend that the Ministry look into possibilities to link MaaS services to an
app that is already widely used in the Netherlands. Similar to how the “Beijing Green Transportation
Integrated Service Platform” was integrated with Baidu and Amap, a Dutch MaaS initiative could
collaborate with the 9292-app or the NS-app. Consumers will be more likely to make use of MaaS when
it is integrated into an app they already use, as it is more convenient than downloading an entirely new
application. Convenience is an important aspect that should be taken into account while creating MaaS
platforms, as this is a driving factor in consumers’ decisions to make use of MaaS. Another main
recommendation is to keep transport rates low, for example through subsidizing fares, stimulating
competition, and investing in mobility innovation.
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