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Abstract 
The rapid process of urbanization with a population of over 1.3 billion in China has prompted 

the Chinese government to install state of the art transport infrastructure the world has ever 

seen.  The economic miracle and prosperity come with social costs such as traffic congestion 

and air pollution.  China has adopted many innovative urban tourism mobility and transport 

measures in the process to tackle these challenges.   

This document revises these measures, grouping them in five clusters (chapters in this report): 

(1) Mobility Management and Transport Planning 

(2) Alternative Energy Vehicles 

(3) Mobility Sharing 

(4) Mobile Apps & Integrated Mobile Payment Solutions 

(5) SMART Urban Transportation Management. 

For each of the measures the following aspects are covered: 

▪ Description of the measure, elaborating in particular on the innovative aspects of it. 

▪ Implementation problems & challenges / advantages 

▪ Impacts 

▪ Lessons learned. 

The various tourism mobility measures adopted by Chinese cities over the past decade provide 

lessons and guidance for European cities, in evaluating future options to apply or innovate 

their own initiatives and measures for best practices in urban mobility. This is particularly 

addressed in the lessons learned summary, that is provided at the end of each cluster 
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1 Executive Summary 
The rapid process of urbanization with a population of over 1.3 billion in China has prompted 

the Chinese government to install state of the art transport infrastructure the world has ever 

seen.  The economic miracle and prosperity come with social costs such as traffic congestion 

and air pollution.  China adopted, quite often by trial and error, many innovative urban tourism 

mobility and transport measures in the process to tackle these challenges.   

In Mobility Management and Transport Planning Measures in China, major cities have applied 

vehicle restrictions with an attempt to orderly control the increase in the number of passenger 

vehicles, Beijing adopted a lottery system to allocate license plates, while Shanghai adopted 

an auction system that generates additional revenue for the municipal city.  Furthermore, road 

access is subject to restrictions by rotations of the last digits on the number plates that refrain 

them from driving from Monday to Friday.  These measures might have countered the growth 

of vehicles on the roads, but it risks stifling the overall car manufacturing industry and questions 

are raised over the equity of individuals’ rights for car ownerships.   

Perhaps a more effective long-term solution is the expansion of public transport infrastructure 

that could reduce private car ownerships.  China continues to spend an enormous amount of 

capital investments on railways and subway developments across the country, 1st tier cities 

Beijing and Shanghai are expected to have some of the longest high-speed rail and subways 

network in the world.   

China also becomes both the largest buyer and manufacturer of Alternative Energy Vehicles.  

Shenzhen had illustrated a successful case as the first city to fully transform its bus fleets into 

electric vehicles.  Collaboration between the public and private sectors prove to form a critical 

foundation for the implementation of a holistic ecosystem that can support the largest electric 

bus fleet in the world.  Government incentives including heavy subsidies, tax cuts, preferential 

treatments, have been the primary drivers boosting both demand and supply for the energy 

vehicle industry.   

Mobility Sharing in China is changing the ways people are traveling.  Car sharing is warming 

up to the new young generations, bike sharing promoted to solve the “last-mile” solution, has 

taken off like no place else in the world, with billions of investment dollars poured into by VC 

and angel investors.  The bike sharing start-ups quickly become unicorns but also quickly fall 

like a shooting star as cash-flow, or the lack thereof, has proven the business model to be not 

sustainable - a valuable but expensive lesson in adoption of new mobility models.   

Mobile Apps & Integrated Mobile Payment Solutions played an important role in mobility and 

transport developments in China.  Subway systems across the country adopted new mobile 

applications as part of an integration process either through NFC or QR Code that streamline 

the travel experience.  Most Chinese tends to choose convenience over security or privacy 

concerns in adoption of electronic wallets through major mobile payment mediums such as 

Wechat Pay or AliPay.  Facial Recognition has also become a popular means of applications.  

Many 1st and 2nd tier cities are underway testing SMART Urban Transportation Management 

systems in China.  Didi Chuxing, with a market dominance in ride-sharing industry, leveraged 

its vast area service network, big data, artificial intelligence, and cloud technology, launched 

an inter-connecting platform for a city traffic management system.  Internet giant Alibaba, also 

launched ‘City Brain’ Smart Transportation System in Hanghzou, where the company is head-
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quartered.  Technologies are equipping transportation authorities with more means to control 

and manage traffic.   

The various tourism mobility measures adopted by Chinese cities over the past decade provide 

lessons and guidance for European cities, in evaluating future options to apply or innovate 

their own initiatives and measures for best practices in urban mobility.  

 

2 Introduction 
China is the world’s second largest economy and is flexing its industrial muscles that prove to 

be incredibly ambitious in becoming a transport and mobility powerhouse. The Chinese State 

is throwing its weight behind the development of an excellent transportation sector under-

pinned by a world-class mobility industry.   

Chinese State ambitions are epitomized by various State strategies and action plans such as 

the ‘Made in China 2025’ plan, the 13th Five-Year Plan and the ‘Blue Sky Action Plans’, the 

Central Government plans which have set key strategic industrial and environmental targets 

for a multitude of transport sectors.   

With unparalleled market dynamics, Chinese cities are experiencing the fastest-evolutionary 

changes in the history of urban mobility. Tremendous growth in terms of economic strengths, 

combined with increasing population, and vehicle fleets - the cities are burgeoning centres of 

activities, embracing a highly diverse mix of all manners of transports and kinds of mobility.   

In these metropolises, new concepts are being deployed and integrated into urban mobility at 

breakneck speed, as old concepts are being abandoned – an ideal breeding ground is being 

created for the fast implementation of new technologies and concepts, by fostering a number 

of framework conditions and elements, e.g. availability of large-scale finance, a mentality of 

trial and error, and an extremely strong desire to succeed as a first mover.   

Supportive government policy and high levels of investment in research and development are 

also at the core of facilitating rapid growth of China’s capabilities in the Mobility and Transport 

sector across the country.   

In this document, we examine a number of urban mobility measures that have been applied, 

for tourism mobility, in different cities across China as the country attempts to tackle various 

issues and challenges presented with rapid growing economic prosperity.   

These measures have been categorized into the following clusters: 

1. Mobility Management and Transport Planning Measures in China 
2. Alternative Energy Vehicles in China 
3. Mobility Sharing in China 
4. Mobile Apps & Integrated Mobile Payment Solutions in China 
5. Smart Urban Transportation Management in China 

China’s success in building transportation system has, to a large degree, been underpinned 

by the country’s institutional capacity.  As defined by individual measures as identified within 

each of the above clusters, the nature in which China has organized and pulled together the 

relevant stakeholders and built the capacity necessary to plan and execute projects on time 

and at acceptable quality, are achievements that need to be further studied and shared.   
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These capacities also inspire optimisms for China to be able to successfully restructure and 

develop its own transportation system to improve urban air quality, cut carbon emissions and 

increase long-term sustainability.   

With a population of 1.4 billion people and a highly centralized bureaucratic political structure, 

the country has always had a unique political-economic environment. Thus, while China’s 

experience with transport cannot simply be transferred on to other countries, studying the 

structures that have allowed Chinese dynamism to flourish can provide valuable lessons for 

European cities.   

 

3 Methodology 
This document has been developed using many sources of data and information which have 

already been published or gathered by us. We have also used background information from 

third parties. See the references section at the end of the document. 

Additionally, our presence with a booth at Intertraffic China in Shanghai between May 27 and 

May 29, 2019, and our active participation at the parallel SMART Mobility Conference that took 

place in parallel, helped us to confirm the most relevant Chinese measures we had already 

identified since we started with DESTINATIONS’ cross-fertilization activities with China. They 

also helped us to identify useful sources of information for the preparation of this document.  

Although best practices in several Chinese cities relevant for tourism mobility, such as 

Shanghai, have been researched for writing this document, the main focus has been placed 

in Beijing and Shenzhen, which are DESTINATIONS’ cross-fertilization cities in China. 

Finally, it shall be stress that without GV21’s China team would have not been possible to write 

this document, since the main sources of information were all in Chinese. 

 

4 Mobility Management and Transport Planning 
Measures in China  

 

4.1 Beijing’s Vehicles Restrictions to Tackle Congestion & Pollutions 

To orderly control the number of passenger vehicles, alleviate traffic congestion, and reducing 

the energy consumption, Beijing government implemented strict control measures on vehicle 

numbers since end of 2010.  Based on the rules, the car plates would be allocated in lottery 

without any fee in limited number every year.  In 2011, the government launched 245,610 new 

plates in total, but by 2018, there were only 96,874 plates available.   

Passenger cars for private-use and business-use are separated in the lottery system, private 

cars account for more gradually.  As for new energy vehicles, buyers must wait one by one for 

plates. Meanwhile, the number of plates released every year is limited in certain number. The 

proportion of new energy vehicles in total quota increased dramatically since 2014, from 13 

percent in 2014 to 59 percent in 2018.   

Through nearly a decade of the fight against traffic congestion and air pollution, people living 

in Beijing have also come to terms with quarterly cycles of car plate-based road restrictions.  

The city’s stringent traffic restriction policy is based on the last digit of a car plate, operating in 
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quarterly cycles.  The policy requires automobiles with end numbers 1 or 6, 2 or 7, 3 or 8, 4 or 

9, and 5 or 0 respectively from Monday to Friday to refrain from driving.  The specific days of 

road restrictions changes on a quarterly basis, sometimes leading to some minor confusion 

and fines incurred by car owners.   

Beijing has also taken new measures to control the number of cars without local licenses on 

roads to ease traffic and reduce pollution.  Cars not licensed by Beijing will have 12 permits a 

year to enter the city, with each permit effective for seven days.  According to Commission of 

Transport, Beijing has just over 6 million registered cars by end of 2018, there are however 

constantly more than 700,000 non-Beijing registered cars in use in the downtown areas – the 

number of all the cars registered in Hong Kong.  Beijing government aims to cap the number 

of locally registered cars at below 6.3 million by the end of 2020.   

The car plate road restriction policy is likely to continue in Beijing well into the future.  Beijing 

launched a WeChat account for “voluntary to reduce car driving by an additional day”, which 

offers a nominal monetary compensation for car owners whom volunteered not to drive their 

cars even when they are not restricted. Though it is just a small-scale pilot, the innovation 

indicates the goodwill of city planners dedicated to fighting against congestion and pollution.   

The city has also made more efforts to improve public transportation.  It has 22 subway lines 

with a combined length of 602 km.  An additional 397 km of subway lines are planned by 2021.   

4.1.1 Problems & Challenges / Advantages  

Car ownership restriction is not without controversies.  The lottery system raises significant 

questions over equity, citizen’s rights, and risks stifling the overall car manufacturing industry 

- an important economy driver.  The local industry will face losses due to restricted car sales, 

and might not receive compensation from the government.   

Overtime, car plates road restriction has been gradually accepted by more people, but the 

policies related to purchasing a car remains the major concerns of potential car buyers, which 

even gives rise to potential rent-seeking behaviours by unscrupulous officials.   

Unlike Shanghai that sets up an auction system for potential car owners to purchase a license 

plate, Beijing opts for a quota system to distribute available plate numbers, equivalent to a 

lottery. The annual new vehicle quota, which was 240,000 in 2013, fell to 100,000 in 2018, in 

which 38,000 of those plates go to individual buyers of gasoline powered cars and 54,000 for 

electric vehicles.  The complicated bimonthly drawing awards about one plate for every 2,000 

Figure 1: Plates Issued by Beijing 2011-2018 
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applicants.  As the long waiting queue of potential car owners only gets longer over time, the 

debate is whether Beijing should just adopt the auction policy to satisfy those in urgent need 

of owning a car.   

4.1.2 Impacts 

Beijing began capping vehicle ownership growth since 2011, after which the annual growth 

rate decreased from 20 percent in 2010 to the current 4 percent.  Prior to the implementation 

of the restrictions, Beijing was the most congested city according to statistics provided by the 

Ministry of Transport, by 2017, the capital city has dropped to #3 in rankings.  According to a 

report from Beijing Transport Institute, average traffic jam time reached 2 hours and 40 minutes 

every day in Beijing in 2017.   

According to a research published to evaluate the environmental benefit and economic cost of 

Beijing’s driving restrictions, the daily data from multiple monitoring stations indicate that air 

pollution falls 19% during every-other-day and 7% during one-day-per-week restrictions.   

4.1.3 Lesson Learned  

The Beijing government has adopted a battery of market and non-market policy instruments 

e.g. driving restrictions, lottery, expansion of subway systems, parking fees, fuel taxes etc., in 

an attempt to reduce the negative transport externalities so apparent in the city.  The lottery 

policy did have a significant effect on both vehicles sold and congestion.  Unfortunately, the 

city’s car ownership was already so large that the lottery scheme came too late to effectively 

battle its severe air pollution and traffic congestion.   

The above measures would only delay future air pollution and congestion that will arise from 

an ever-growing vehicle fleet.  In order to mitigate this trend and truly restore clear days to 

Beijing, complementary measures are necessary to rein in car usage of the existing vehicle 

stock, such as congestion charging, and improvements in public and non-motorized transport 

infrastructure.   

 

4.2 Expand Subway to Reduce Private Car Ownerships in Beijing & Shanghai 

Given the rising travel demand associated with the country’s rapid urbanization, the supply of 

transportation infrastructure and smart transportation planning and management are crucial 

for easing traffic congestion.   

China’s local public finance system, local expenditure on public services is determined by the 

size of population with local urban Hukou (registration), rather than the total urban population.  

However, fast urbanization brought a vast ‘floating population’ (rural migrants) without local 

urabn Hukou.  Local governments have weak incentives to supply public services to non-local 

residents.  This led to significant undersupply of local public services, especially in megacities 

such as Beijing and Shanghai with a large share of floating population.  As a result, typical 

public transportation infrastructure, especially public transit such as buses and subways have 

lagged behind the fast urbanization of many cities, which further contributed to the cause of 

traffic congestion.   

On the other hand, as China’s GDP grow, so does the number of cars on its roads.  The 

country’s car ownership is set to grow from 58 per 1,000 people in 2010 to hit 269 vehicles by 

2030.  This growth in ownership not only means that the auto industry and infrastructure 
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investments will continue blooming, but it also means more air pollution, energy consumption, 

and traffic accidents.  

On eight-lane expressways in Shanghai and Beijing, during peak times, cars often struggle to 

travel half a kilometer in half an hour, making them no faster than walking pedestrians.  This 

causes serious levels of noise and air pollution.  To counteract this, new car registrations have 

been raffled off.  Alongside this measure, the government is further expanding its railway 

network and rail fleets to provide commuters with a reliable, more sustainable and relax way 

of traveling.  Encouraging passengers to choose rail services over cars will dramatically help 

reduce the strain on the road, resulting in lower levels of traffic.   

China is in the midst of a major subway construction period.  Beijing started constructing its 

subway in 1965 when less than 4 million people were living in the city.  Shanghai built its first 

subway line in 1993, at a time when the city counted about 9 million people.  Since then, both 

cities not only grew their populations to more than 20 million inhabitants each; both cities also 

expanded their metros in Shanghai and Beijing with a length of 650km and 550km connecting 

382 and 339 subway stations respectively.  The planned expansion of Shanghai metro network 

to 22 lines is scheduled for completion by end of 2020.  The rail network will then cover a total 

of 970km and is thus expected to be the longest high-speed rail network in the world.   

In the case of Beijing, the construction of new subways has attracted private developers and 

new restaurants to locate in proximity, reinforcing general desire to live close to public transit.  

4.2.1 Problems & Challenges / Advantages 

Given that private vehicles are major contributors to local traffic congestion and air pollution, 

the introduction of subways and other high-quality public transit can play a significant role in 

improving urban environmental performance.   

Beijing was the first city in China to inaugurate metro rail to its transport infrastructure, this was 

further pursued and received a promotional boost leading up to the 2008 Olympic Games in 

Beijing.  The metro has been expanded ever since and has been embraced by residents of 

Beijing with a daily patronage of around 9 million using the fast, high-quality system. The metro 

become a significant transport mode, though the traditional bus is still the predominant travel 

choice of public transport.  As this is measured by boarding, it would be more favourable to 

the metro if passenger km were used as bus trips tend to be shorter.  

A plateau in car use began in Shanghai in the 2000s and by 2010 had peaked at less than 

20% of daily trips (lower than the 34% in Beijing).  It would appear that transit has stemmed 

this car growth, though non-motorized transport has had more growth in the latest data as well.  

The Shanghai metro began in 1993 but was quite small until it was extended for the 2010 

Shanghai World Expo.  On an average workday, it carries 10 million passengers.   

4.2.2 Impacts 

While private vehicle ownership in both Beijing and Shanghai continues increasing, the actual 

automobile use as measured by modal split has in fact started declining since around 2011.  

Beijing went further along the automobile path than Shanghai, but both turned dramatically 

once a quality metro alternative was provided.  Shanghai also continues to have a very high 

walking and non-motorized component in its transport system (over 50 percent of daily trips).  

Both Beijing and Shanghai have much less private motorization than would have been 
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expected due to their rapid growth in income compared to other developed cities in the world 

e.g. Canada, Australia and America.   

Overtime, better subway accessibility reduces a typical resident’s probability of owning a car 

after controlling for possible endogeneity and, thus, encourages ‘green’ travel behaviour.  The 

development of urban rail does discourage driving by reducing car ownerships, and results in 

positive congestion-mitigating and environmental consequences.   

In fact, in megacities such as Beijing and Shanghai, subway trains are very congested, 

indicating that there is still a big gap between the demand and supply of subway travel.   

In April 2018, Shanghai Keolis, a joint venture between the Shanghai Shentong Metro Group 

(51 percent) and Keolis Group (49 percent), has begun operation of the Pujiang Metro Line, 

Shanghai’s first fully automated metro line.  The line comprises 6.7km of double track and six 

elevated stations. The Automated People Mover system includes short distances between 

stations, a small turning radius, a light-weight design, reduced noise and fast acceleration and 

deceleration.  The metro line is over-seen by an integrated control centre which operates and 

monitors the trains and stations.  Also featured is an advanced signalling system allowing the 

trains to operate autonomously, every 3 minutes and 20 seconds during peak hours and every 

6 minutes during weekends.   

4.2.3 Lessons Learned 

Beijing and Shanghai are two very representative cities in China in terms of their political, 

economic and cultural influences so it is very significant that both are now indicating a peak in 

car use has happened.  This coincides with major investments in public transport that have 

provided an option surpassing many car uses patterns.  This has happened despite increasing 

economic growth and car ownership growth.  To explain this needs an understanding of the 

fabrics that define the city, and which are expressions of the cultural and political history of 

China.  Both cities feature Chinese traditional urban fabrics of walking centres with transit linear 

corridors all with dense, mixed land use patterns that favour public transport and walking and 

cycling.  They can both be termed ‘emerging transit metropolis’ as opposed to the mature 

transit metropolises such as London and Paris.   

These areas are also where the major job growth and urban activity are focused, and thus 

private vehicle use has decoupled from wealth and has now peaked in terms of modal split.  

This suggests that this is strongly affected by their walking and transit urban fabrics, which are 

not built for much car use.  More than likely the response will be to continue the peak car use 

trend and enable the Chinese cities to become more and more a model for any other emerging 

cities that are trying to face up to a future with less automobile dominance in their cities.   

Figure 2: Beijing Subway Planning 2020 and 2024 
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4.3 Higher Parking Fees to Discourage Car Use in Shenzhen 

Car owners all over the world know the frustration that parking can cause, but in China where 

illegal parking is common this frustration extends to other transport users as cars take over 

sidewalks, pedestrian squares, bike lanes, and even bus stops.   

Shenzhen experienced rapid urbanization and motorization. Its population increased from 

30,000 in the 1980s to about 20 million in the 2010s.  Car ownership witnessed an annual 

increase of almost 20 percent and the total vehicle fleets exceeded 3 million in 2016.   

The rapid growth of car ownership has caused an increasing gap between parking supply and 

demand.  According to official statistics, the total number of parking spaces in Shenzhen was 

1.91 million in 2016.  Prior to early 2000s, the number of parking spaces matched the number 

of vehicles.  Since 2005, the growth of parking spaces has lagged behind the increase of 

vehicles.  The gap between number of parking spaces and vehicles was 0.16 million in 2006, 

whereas this gap was widened to 1.27 million in 2016.   

Parking density in central area of the city is generally higher than that of the suburban area.  

Uncontrolled and illegal parking is facing increasing discomfort by local authorities in the city 

of Shenzhen.  An annually rising car ownership, increasing congestion, and a slow speed on 

inner urban streets affirmed Shenzhen Municipal Commission of Transport to take action.   

To ‘clean up’ Shenzhen’s roads and not further reduce capacity of streets, the local authorities 

announced the introduction of parking management policy consisting of two parts: on-street 

and off-street parking fee.  Shenzhen introduced the parking policy in Jul 2014.   

During the initial implementation phase, four pilot areas were selected representing a mix of 

residential, business and commercial areas – so called Type 1 Areas.   

▪ In a first step, an on-street parking fee of RMB 5 for the first 30 minutes and an additional 

RMB 10 for every following 30 minutes is included in the charging system  

▪ In a second step, the introduction of a so-called off-street adjustment fee is planned within 

the policy framework.  The idea requests car park operators to charge a base fee of RMB 

30 independent of individual parking fee and pass on the collected fee to the respective 

local authority.  

The price of parking is based on location with rates as high as RMB 160 for one full work-day.  

The revenue will be collected through a branch of the municipal government to avoid the loss 

in revenue that was documented in Beijing and Shanghai where fee collection was contracted 

to an outside company.   

The government also makes it easy to pay for parking through popular mobile apps such as 

WeChat and Alipay, and connecting parking system with people’s mobile phones to give them 

notice before time expires.  

Compared to other cities such as Beijing and Shanghai, Shenzhen did not implement a policy 

that limits vehicle ownership.  Instead, local authorities induce high parking cost to reduce car 

usage.  Against the background of a more market-oriented transport demand management in 

Shenzhen.   

4.3.1 Problems & Challenges / Advantages 

Parking shortages emerged in Shenzhen is primarily due to the unrestrained increase of car 

ownership. Although the minimum parking requirements have been continuously raised in 

Shenzhen, there remains large gap between parking supply and demand.   
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The first step in addressing parking in Chinese cities is to manage and price it right to ensure 

drivers are able to find a parking spot.  Dealing with this challenge which includes higher on-

street parking price, getting rid of free parking in central locations and better enforcement of 

illegal parking can help open up more parking spaces.   

Considering high population density and development intensity, it is not appropriate to blindly 

increase parking supply to meet the driving demands.  As demand exceeds capacity, it seems 

sensible to utilize price leverage to achieve a supply-demand equilibrium.  Provision of extra 

capacity may benefit fewer people but provoke a higher demand.   

Unfortunately, parking mispricing in Shenzhen has induced a greater demand for driving and 

aggravating parking shortages, therefore an effective parking-pricing scheme is important to 

address the parking problems in Shenzhen.   

4.3.2 Impacts 

Management of on-street parking is considered the best first response to parking issues, such 

as a parking shortage or high traffic.  In some ways, curbside parking reform in Shenzhen has 

successfully served the larger goals of promoting sustainable transportation.  It has obvious 

benefits in terms of enhancing turnover rates of on-street parking (increased by 48.6 percent) 

and occupancy rates of off-street parking (increased by 22.3 percent), reducing illegal parking 

and mitigating traffic congestion (average speed increased by 13.3 percent).  Nonetheless, the 

occupancy rate of on-street parking spaces is relatively low overall, particularly in the day-time.   

Generally, the occupancy rates during night-time free hours are much higher than those in the 

daytime.  Occupancy rates at night-time, both on weekdays and weekends, are approximately 

60-70 percent.  However, the average occupancy rate in the daytime on weekdays are merely 

30-50 percent.  On weekends, the on-street parking spaces are more heavily occupied, with 

average rates 60-70 percent occupancy during the daytime, which are much higher than the 

rates on weekdays.  

4.3.3 Lessons Learned  

Similar to other Chinese cities, off-street parking policies in Shenzhen is characterized by high 

regulation on the supply-side and mispricing.  Shenzhen government relies on minimum 

parking requirements to ensure property developers to provide ‘adequate’ parking facilities and 

at the same time authoritatively keeps parking prices relatively low. These inappropriate 

policies associated with unlimited car growth have made parking a critical problem in terms of 

enlarging gaps between parking quantity and vehicle fleets.   

A market-based pricing may be a possible solution to the current parking issues.  Measuring 

impacts enables local authorities to adjust the policy and to evaluate contributions to reducing 

congestion levels and air pollution.   

As many Chinese cities explore different ways to control the number of vehicles on the road, 

parking shall also be considered in addition to other measures.  In many cases parking is less 

disruptive, easier to adjust and can bring in more revenue for the government.   

 

4.4 Beijing’s Measures to Improve Air Quality of Traffic Environment 

Motorization not only contributed to traffic congestion but also air pollution and greenhouse 

gas emission in the course of China’s urbanization.  In large cities like Beijing, the share of 
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pollution produced due to vehicle exhaust emission has reached 31 percent of the total local 

PM2.5 emissions, almost equal to or even higher than the share from industrial activities.  

Beijing Public Transport Holdings is a large state-owned enterprise, primarily responsible for 

operating road public transport in Beijing.  The SOE adopted the following approaches to help 

improve air quality of traffic environment in the Beijing city and know the pollution situation on 

road traffic: 

▪ Establishing a monitoring system composed of fixed and movable traffic environment 

pollution devices. 

▪ Increase travel speed and reduce gas pollution, by improving the command and dispatch 

capacity of a bus pilot fleet and by a unified planning of the traffic flow in the pilot road 

sections. 

▪ Identify vehicles entering the highways within the second ring road through a number plate 

identification system so as to ensure the effective execution of travel limiting measure for 

yellow label vehicles. 

The innovative aspect is to help reducing the traffic generated air pollution through a dynamic 

strategy activated on condition, based on a Decision Support System (DSS).  The DSS is a 

software model operating on actual traffic and environment data such as, when air pollution is 

predicted to exceed given thresholds, the private cars will be prevented to enter the city central 

area within the second ring road for a proper period of time.  The restriction is not generalized 

but limited to the most polluting cars, so-called yellow tag cars.  Public transport services will 

be boosted accordingly.   

The Data Centre is hosted in the facilities of the Environmental Protection Bureau of Beijing, 

while the bus management system is operated by Beijing Public Transport Holdings Ltd. 

(BPTH).   A brief description of the subsystems follows: 

▪ Air Quality Monitoring System composed a network of 6 fixed stations, 3 unconventional 

mobile stations, 30 saturation stations and 3 sensing instruments for vehicle emissions 

dynamic measurement.  Parameters measures include typical gas and particulate matters, 

meteorological data, atmospheric stability data.  

▪ Traffic Monitoring System, subsystem process traffic flow data and to provide facilities to 

limit access to inner third ring road to unauthorized vehicles, i.e. the yellow tag vehicles, 

when air conditions will request so. 

▪ Data Centre, subsystem integrates the central signal processing system of the traffic 

pollution monitoring network, the traffic flow monitoring and control system and the pilot bus 

fleet dispatch centre into a Geographic Information System.  A Traffic-Environmental Model 

for appropriate analysis of pollution and traffic effects and possible forecast is being 

implemented within a Decision Support System.  This model will be fed by the system’s 

traffic counting and classification data and by the air quality monitored data.  

4.4.1 Problems & Challenges / Advantages 

According to the tail gas emission test and experimental result of various motor vehicles, the 

tail gas emission amount of old vehicles accounting for 10-20 percent of total motor vehicles 

can account for 40-50 percent of total tail gas emission amount of motor vehicles.  Therefore, 

control of emissions and travel areas of these vehicles can generate good results.  In case of 

unfavourable meteorological conditions and serious air pollution, it is necessary to prohibit the 

yellow-label vehicles and the vehicles with high pollutant emission from entering the second 

ring road.   
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4.4.2 Impacts 

The system for traffic air pollution involves the bus fleet operated by BPTH.  An advanced 

Control Centre runs a service planning and dispatches software and an Automatic Vehicle 

Localization and passenger information software, for real time bus localization and service 

monitoring.   

Each bus onboard system includes a state-of-the-art automotive computer featuring GPS 

localization, GPRS communication, touch-screen driver terminal, voice and LED information 

messages to passengers, passenger counters, external LED displays.  Bus arrival time and 

other messages will be automatically dispatched at bus stops equipped with LED panels.   

4.4.3 Lessons Learned  

The measures implemented in Beijing aims to mitigate the negative effect of traffic, that are 

becoming the most significant air pollution sources in large cities.  Practical actions to reduce 

social costs of traffic and improve quality of life are becoming a priority in all cities worldwide.   

Among the innovative aspect of the air traffic pollution system is the attempt to correlate directly 

the measured air quality and measured traffic data, in order to proceed with mitigation effects 

and traffic limitation in a rational way.  The strategy is to minimize the lack of mobility through: 

i) selection of the type of vehicles to forbid from entering the controlled area; and ii) a rational 

decision about the duration of traffic limitations.   

Among the advantages of the approach is the possibility to adapt the strategy to other classes 

of vehicles and to other requirements that could rise in the future. The adoption of new 

technologies for public transport dispatch and real time bus localization and management is 

aimed not only at saving costs and emissions, but also at attracting more passengers thanks 

to the perception of a better service provided and therefore, in perspective, at contributing to 

reduce private traffic percentage, which is a must in city’s sustainable transport.   

 

4.5 Conclusions and Lessons to Learn from China on Mobility Management and 

Transport Planning 

The Chinese transport and mobility space are in a state of constant evolution and is continuing 

to evolve and adapt to challenging realities.  First, due to the gargantuan size of the country’s 

population, the sector will continue to expand to meet growing mobility demands.  Indeed, the 

sector is still rife with inefficiencies, and in many ways, is not sufficiently developed on a per 

capita basis.  Second, rapid development of transportation system and associated increases 

in energy consumption and carbon emissions, environmental and health concerns continue to 

trouble China.  Indeed, the magnitude of emissions makes overhaul of the Chinese transport 

sector of critical importance for reducing global carbon emissions.   

In countering these issues and challenges on mobility management and transport planning in 

China, a number of measures have been introduced and implemented in various cities across 

the country; it was identified the following measures to provide a reference and insights on 

their developments and implications:  

(1) Beijing’s Vehicles Restrictions to Tackle Congestion & Pollutions 

(2) Expand Subway to Reduce Private Car Ownerships in Beijing & Shanghai 

(3) Higher Parking Fees to Discourage Car Use in Shenzhen 

(4) Beijing’s Measures to Improve Air Quality of Traffic Environment. 
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Regardless of the direction that China’s transport and mobility sector will take going forward, 

China’s mobility transformation has been nothing short of staggering. Over a short period, 

China built a transport sector that no other can rival in scale, underpinned by an industry that 

has become increasingly innovative, and one that has the power to shape the future global 

mobility trends; and all of this from low levels of economic development.   

The above measures provide valuable insights and practical references for other urban cities 

around the world -in particular, in Europe, especially for the relevant regulatory authorities to 

consider when applied or benchmarked against the mobility management and transport 

planning in their own regions.   

4.5.1 Beijing’s Vehicles Restrictions to Tackle Congestion & Pollutions 

The license plate restrictions have profound implications on road congestion and air pollution 

in Beijing, while the measure does not resolve the issues outright, but its implementation have 

no doubt bought the city government more time in tackling the social impacts with the gradual 

increase of vehicles on the road.  The prolonged timeframe allows Beijing to roll out alternate 

transport means and infrastructures that can improve the overall transport ecosystem, with an 

aim to promote general public to adopt public transports such as subways and buses that are 

more friendly to the environment and take off the pressure on road congestion.   

Fast growing urban cities around the world confronting similar issues might draw on China’s 

experience to apply the relevant measures to stall the problems while define and implement 

more permanent strategies tailored to resolve these critical issues in the long term.   

The license system also becomes a useful tool to stir consumers demand in a direction at the 

city government’s discretion towards generating demands for new energy vehicles over the 

years.  An interesting observation is to compare the lottery system with no fee on participation 

that has been adopted by Beijing, whereas Shanghai adopted an auction system for potential 

car owners to purchase a license plate, with the later being a revenue driver for the transport 

department.  To take a step further, Beijing introduced additional measures that restrict road 

access for car-owners with license plates based on the digits of the car plates by rotation.  

These measures effectively drive the public to opt for alternate transportation means with the 

government’s on-going effort to improve public and non-motorized transport infrastructure.  

4.5.2 Expand Subway to Reduce Private Car Ownerships in Beijing & Shanghai 

Introduction of subways play a significant role in improving the sustainability of urban mobility 

especially in rapid developing cities such as Beijing and Shanghai that has an ever-increasing 

population with floating workers coming in from different parts of the country.   

Both cities have over 20 million inhabitants in population, the subway lines have expanded to 

approximately 550km and 650km with 339 and 382 subway stations in Beijing and Shanghai 

respectively.  The high density in population concentrations and traffic flows provide a strong 

foundation for large capital expenditures on public transport infrastructure.  Despite this mega 

expansion over the years, these subway lines remain very congested, especially during peak 

hours, which suggest further developments are required to balance the supply and demand of 

subway travel.  Overtime, complimentary to other restrictive measures, an expansive subway 

infrastructure and accessibility reduces a typical resident’s desire and probability of owning a 

private vehicle that contributes to the fight against road congestion and air pollution.   

Efficiently operated public transport system provides a more permanent solution to overcome 

a growing city’s traffic challenges to effectively reduce cars on the roads and greener travel.   
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4.5.3 Higher Parking Fees to Discourage Car Use in Shenzhen 

Shenzhen is another major city in China that has experienced rapid urbanization that parallels 

in vehicles growth. The phenomenal pace of change in the city brought by new buildings and 

property developments have nevertheless neglected the supply of parking spaces, especially 

when land prices are ever rising with growing prosperity of the economy. Unlike Beijing and 

Shanghai, Shenzhen did not implement a policy that limits vehicle ownerships. Instead, local 

authorities induce high parking costs in an attempt to reduce car usage.   

Given the shortage of land and high costs of occupancy, Shenzhen government did not opt to 

blindly increase the supply of parking spaces, but rather, it leverages on high parking charges 

to achieve supply-demand equilibrium.  The Shenzhen Transport authority has discretions in 

particular over the management of street parking e.g. parking hours, durations and pricings to 

tackle parking shortages or high traffics.   

Car-owners typically weigh the benefits and costs of driving as compared to the convenience 

in taking public transports over the time and fees one has to pay to find suitable parking to 

reach the desired destination.  Drawing from the Shenzhen experience, parking management 

is considered a less disruptive, easier to adjust mean to influence vehicles on the roads, while 

also bringing in additional revenue to local authorities.   

4.5.4 Beijing’s Measures to Improve Air Quality of Traffic Environment 

The Beijing government spared no efforts in fighting off air pollution through implementation of 

a series of controls and measures targeting industrial activities as well as exhaust emissions 

from vehicle fleets.   

The Beijing Public Transport Holdings, a large state-owned enterprise, sets a fine example in 

adapting innovative technologies and software by integrating the traffic monitoring system, air 

quality monitoring system, with big data collected through a Geographic Information System, 

that aids to improve road traffic and reduce carbon emission. The Decision Support System 

enables an improvement over efficiency on the command and dispatch capacity of a bus pilot 

fleet and by unified planning of traffic flow in the pilot road sections.   

By correlating measured air quality and traffic data, the system can effectively mitigate traffic 

obstacles and limitations in a rational way. Beijing has demonstrated how a real-time system 

can effectively help tackle the negative social impacts brought by developing urbanization and 

inadequate transport planning.  

 

5 Alternative energy vehicles in China  
5.1 Public & Private Collaboration to Electrify Public Fleet in Shenzhen 

Shenzhen, China boasts the largest electric bus fleet in the world.  The electrification process 

started back in 2008, when the Central Government and Municipal Government of Shenzhen 

were introducing specific policies to battle air pollution across the country.  Electrifying public 

transport and private vehicles was one of the most important ways for them to achieve this; so 

specific policies were rolled out to incentivize city governments and operators (which are 

predominantly State-owned enterprises in China) to begin the process.  

Shenzhen Bus Group (SZBG) is different to most other operators in China.  The majority 

shareholder is the municipal government, and the second largest is Kowloon Motor Bus (KMB) 
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from Hong Kong.  This distinguishes SZBG as a more market oriented operational business.  

The group started running trials for an electric fleet in 2010.  The first electric bus fleet began 

operation during the 2011 Universiade in Shenzhen.  Most of electric buses were procured 

between 2015 and 2017, transitioning its entire fleet to fully electric buses.  Subsidies from 

both central government and the municipal government in Shenzhen were at their highest at 

the time.   

In 2015, the subsidy was RMB 500,000 per bus for buses of over 10 meters.  Subsidies were 

directly paid to the bus manufacturers.  Without the purchase subsidy, the total cost of owner-

ship of an electric bus would be RMB 2.02 million, 21 percent higher than a diesel bus (RMB 

1.67 million).  With government subsidy, the total cost of electric bus is RMB 1.07 million, i.e. 

36 percent less than a diesel bus.   

SZBG does not own or operate the charging infrastructure but pays charging service fee to the 

charging service providers whom 

constructs the charging infrastructure 

(including charging terminals, 

transformers and other charging 

related facilities) and provides charging 

services (including hiring technicians to 

perform daily charging and 

maintenance).  This arrangement is a 

common model in China and nurtured 

a healthy and competitive market for 

charging service providers including 

grid companies.   

From the charging service provider’s perspective, the model is viable since the investments in 

bus charging stations break-even in five to six years, with subsidies included.  The Shenzhen 

municipal government adopted a strategy (‘Shenzhen Blue Plan’) that provided subsidies for 

charging station construction.  For DC fast charging, every charger received a subsidy of 600 

RMB/kW.  AC charging facilities with power rates exceeding 40 kW received a subsidy of 300 

RMB/kW whereas power rated less than 40 kW received a subsidy of 200 RMB/kW.  

5.1.1 Problems & Challenges / Advantages 

In managing the infrastructure and changes, SZBG needs to ensure that services would not 

be disrupted due to the different requirement of electric vehicles as compared to diesel 

vehicles.  

Shenzhen is a very expensive city in terms of real 

estate; land availability is the bottleneck for building 

charging infrastructure, as SZBG did not have sufficient 

parking spaces for all buses at depots and terminals 

before the electrification. Batteries were not as reliable 

back then so an important consideration was mapping 

route based on availability of charging infrastructure.  It 

is a constant challenge working with both local 

governments and private property developers, to re-route operational space and land 

availability for building the necessary infrastructure.  From 2016 through 2017, the local 

Figure 3: SZBG’s E-Bus Charging Facilities 

Figure 4: E-Buses and E-Taxis 

Parking Lot in Shenzhen 
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government provided a simplified and fast process for all land use applications and approvals 

for charging infrastructure construction.  

Public acceptance of new technology specifically expressed concerns with regards to safety, 

emission, radiation from electromagnetic field etc., SZBG launched a series of campaign in 

the neighbourhood explaining how electric buses work to alleviate these concerns.  

5.1.2 Impacts 

In transition, the range of a diesel bus is much further than an electric one.  A diesel bus could 

travel for approximately 400-500km on a full tank.  An electric bus with a full charge, however, 

usually travels 280-320km before needing to be re-charged.  It takes 2-3 hours to fully charge 

the electric buses, making charge time an important factor in terms of ensuring the efficiency 

in the running of the fleet services.   

SZBG adopts an ‘overnight charging regime’, the Shenzhen government sets three different 

electricity prices, and the cheapest rate is at night.  SZBG schedule for all the buses to be back 

at the depot and charged overnight.  During the day, buses are returned to the depot to be re-

charged to 60-70 percent in order to finish the day’s service.   

The overall public feedback has been positive; this is mainly due to the smoother ride with an 

electric engine.  E-buses also run quieter than diesel buses and the smell of diesel exhausts 

at bus stations disappeared.  Additionally, the bus fare has been maintained at the same low 

level for passengers, leading to a throughout positive user feedback.   

5.1.3 Lessons Learned  

A steady line of communication and constant feedback from manufacturers and suppliers to 

charging facility providers are key to the success of electrification.  The project was supported 

by BYD, the world’s second largest electric vehicle maker after Tesla, which is headquartered 

in Shenzhen, allowing constant feedback on how the technology can be improved (according 

to SZBG, over 900 pieces of technical feedbacks were provided, 600 of which have eventually 

been adopted).   

A close relationship with the manufacturer also played a role in gaining public acceptance.  At 

the very beginning, BYD NK9 models have four columns inside the bus to place the batteries, 

which were visible to passengers; BYD took the advice from SZBG and changed the location 

of the batteries to make them less visible and helped alleviate concerns by the passengers.   

The major lesson learnt from the SZBG fleet electrification case is the importance of creating 

a collaborative environment for transitioning into a new system.  The partnerships among bus 

operators, bus manufacturers, financial organizations, and charging companies significantly 

alleviated the technology uncertainty and spread the costs burden.  By working closely with 

the government agencies, SZBG was able to be on top of policy developments and lobby for 

favourable support.  Besides government and industry partners, SZBG also worked closely 

with private enterprises and non-profit organizations including Huawei, Didi and the 

International Association of Public Transport to pilot innovations including intelligent dispatch 

system, on-demand bus services, and autonomous driving technologies.   

 

5.2 Government Incentives for New Electric Vehicles (NEV)´s Producers 

There has been a range of policies implemented to develop the underlying NEV technology 

and vehicles.  The first has been extensive funding research and development of the whole 
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range of technologies associated with electric vehicles, particularly for their batteries, engines 

and the chassis.  This funding has primarily come from Ministry of Science and Technology, 

but other central and local government agencies and research foundations have also provided 

support over the years.  Government supports in the early years was directed toward 

foundational technologies, but over time has shifted toward more advanced materials, 

capabilities, and processes.   

Not surprisingly, a central area of focus has been the battery, which can account for 50 percent 

of a car’s production cost.  China has spared no effort to foster this industry across the entire 

supply chain, including raw materials, components, battery design, manufacturing, and 

recycling.  The government has gradually raised requirements for the energy density of 

batteries, which is central to extending the range of NEVs.   

▪ Preferential Policies for Domestic Producers 

While supporting the growth of a domestic battery sector, the government has gradually raised 

obstacles to foreign battery producers’ market access.  Starting in 2015, the Ministry of Industry 

and Information Technology began issuing a ‘white list’ of batteries approved to be included in 

NEVs eligible to receive subsidies.  The creation of the list was a way to promote domestic 

battery makers.  

Vehicle technology and production has been even more heavily shaped by the approach to 

foreign manufacturers.  As with traditional internal combustion vehicles, China continued the 

joint venture model into NEVs but with some added expectations.  To encourage foreign 

producers to operate in China, China set car tariffs at 25 percent.  As with Intelligent Connected 

Vehicles (ICVs), it required to foreign producers to be in joint venture with Chinese 

manufacturers and capped foreign ownership at 50 percent.  Moreover, to promote technology 

transfer, starting in 2009 China required that the joint venture lead to new mastery of at least 

one of three core technologies for NEVs: the battery, the electric mirror, or the inverter.  In 

early 2017, China required that the joint ventures master all three of these elements.   

On top of these requirements, starting in 2017 the 

National Development and Reform Commission 

(NDRC) appears to have mandated that newly 

created joint ventures would need to produce 

new brands that are not associated solely with 

the foreign partner.  So not only has technology 

transfer been a regulatory mandate, but so has 

diminishing the presence of non-Chinese brands.  

In early 2018, China announced that it would 

eliminate the joint venture requirement at the end 

of 2018, but this change may be more superficial 

than at first meets the eye.   

▪ Emission Standards 

As important as the joint venture requirement has been, perhaps the most enduring way China 

has promoted the NEV sector is through policies that ban highly polluted vehicles and 

incentivize the production by domestic and foreign producers alike if greener cars.  The first 

way this has been done is through traditional emissions and fuel-economy standards.  China’s 

first comprehensive emissions standards were issued in 2000.  China is currently implementing 

its fifth version (known as stage V) for ‘light duty’’ vehicles (passenger cars), but in late 2016, 

Figure 5: Electric Vehicles Sales in China 
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the Ministry of Environmental Protection issued a 6A version that took effect in Beijing and 

Shanghai in 2019 and subsequently nationally in 2020.  The Stage 6B standard for ‘heavy 

duty’ vehicles (buses and trucks) will come into force in 2022, which is even stricter than the 

comparable Euro 6 standard.  Since the early 2000s, China has also issued increasingly 

stringent fuel-economy standards as well, again adopting a system parallel to the European 

Union, all in the hope of reducing pollution and improving engine technology and performance.   

▪ Fleet Production Requirement 

But the most consequential and novel policy for driving NEV production going forward is the 

new system raising incentives for all auto manufacturers to make NEVs an increasing minimum 

proportion of their overall fleets.  In 2017, China adopted a ‘dual-credit system’ modelled on 

California’s “zero emission vehicle” program, which was first adopted in 2012.  As with carbon 

and other pollution markets, car companies receive credits for producing NEVs, more for pure-

electric than hybrids.  The government then sets a minimum proportion of credits for 

automakers to reach; those that produce above the credit threshold can sell their credits, while 

those who do not meet them are required to buy credits.  In China, the Ministry of Industry and 

Information Technology originally mandated automakers’ overall fleets hit an 8 percent target 

by the end of 2018, but after extensive lobbying, most notably from the German government, 

China delayed initial implementation by one year and delayed mandatory compliance to 2020.  

However, it set the initial 2019 rate at 10 percent.   

This does not mean in practice that a fleet must be 10 percent NEVs.  Although the details of 

the policy are quite complicated, a central feature is that car companies will receive four credits 

for producing pure electric vehicles with a range above 250km, two credits for hybrids, and 

zero for traditional ICVs.  Assuming an automaker produces 1 million vehicles in 2019, it would 

need to produce 25,000 pure-electric vehicles to reach the 10 percent threshold (25,000 x 4 = 

100,000).  With total production of all passenger cars in 2019 having reached 35 million, the 

baseline output for NEVs, if all pure-electric and with a range over 250km, would be 875,000.  

Given the actual mix of vehicle types and ranges, full compliance likely translates into a total 

of NEV market in 2019 of 1.3 million vehicles.   

If implementation follows the original plan, the minimum dual-credit requirements will gradually 

rise annually, about two percentage points per year, requiring NEV production to grow rapidly 

over the next decade and accounting for an ever-increasing proportion of new vehicles on the 

road.  The standards will be easiest to meet for companies already focused on NEVs and 

hardest for those who produce large fleets of entirely ICVs.   

▪ Building Charging Infrastructure 

Without ubiquitous charging that is reliable and inexpensive, it is difficult for manufacturers 

commit to produce NEVs at massive scale or 

persuade consumers to buy NEVs to replace 

internal combustion vehicles.  China’s situation is 

made more complex by the fact that most people 

live in apartment building with insufficient public 

parking space to accommodate every residence’s 

vehicles, let alone NEVs.  

Chinese authorities appear to have taken these 

lessons to heart and have been attempting to 

address this challenge on multiple fronts.  The Figure 6: EV Quick Charging Point 
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Ministry of Science and Technology (MOST), Ministry of Industry and Information Technology 

(MIIT), and others have supported extensive research and development efforts into 

technologies for charging, transmission, and large-scale storage; developed a unified standard 

for charging devices; and mandated that the charging facilities are built in new residential 

communities, on highways, and in cities.   

The State Grid, Southern Grid, and their subsidiaries have gotten the lion’s share of business, 

but domestic private enterprises (such as Tgood, Star Charge, and Titan Energy) and foreign 

companies (such as ABB and Delta) are also involved in the market.  By the end of July 2018, 

there were 275,000 charging poles installed in public locations, up 52 percent from a year 

earlier.   

So far, public charging facilities are not evenly distributed, with 58 percent concentrated in just 

five locales – Beijing, Shanghai, Guangdong, Jiangsu, and Shandong – but China plans to 

have 4.5 million poles and 12,000 charging stations up and running by 2020.  If properly 

distributed and functioning, this would be sufficient to meet the expected demand.   

5.2.1 Problems and Challenges / Advantages 

A core issue seems to be that policies meant to 

promote supply appear to be more effective than 

those designed to generate demand.  Chinese 

officials can take pride in attracting lots of private and 

foreign investment, but the number of carmakers is 

also a negative, as it clearly reflects an investment 

bubble.  Car companies may be drawn by the 

government funding, the new requirement to diversify 

one’s auto fleet with an increasing proportion of NEVs 

(the dual-credit system), and self-confidence in their 

own products and hopes that they can outlast the competition. No matter how large the 

Chinese market grows, it is inconceivable that most of these companies could survive very 

long if market demand was the main determining factor of their fates.   

5.2.2 Impact 

The biggest environmental challenge for NEVs relates to the energy that powers them.  

Although NEVs do not have gas tanks, the batteries must be powered using electricity, and in 

China the great majority of electricity comes from thermal power plants that run on coal and 

other fossil fuels.  The proportion of electricity coming from coal alone has dropped somewhat, 

from 76.8 percent in 2010 to 64.5 percent in 2017, but 71.7 percent of electricity still comes 

from fossil fuels.  One interview source estimated that coal would need to fall below the 50 

percent threshold for NEVs to reduce overall pollution emissions.   

On top of this, if China moves towards high-speed charging for NEVs, that will put greater 

demands on the electricity grid.  This is why some analysts refer to NEVs not as electric cars 

but as ‘coal cars’.  If the original source of NEVs does not change, then NEVs may not reduce 

air pollution but simply shift it from coastal China to the interior where coal is burned.   

5.2.3 Lessons Learned 

A potential result of this forthcoming disjuncture in supply and demand is a repeat of what has 

been witnessed in other sectors driven by government support – overcapacity.  This story has 

been replayed before numerous times – in solar, steel, aluminium, glass, and cement – and 

Figure 7: EVs Manufacturing Facility 
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the dynamics in NEVs seem eerily similar.  Even domestic Chinese voices typically supportive 

of governance intervention have raised this concern, suggesting that caps on production may 

be needed.   

But all that does is temporarily limit supply without addressing the fundamental incentives 

motivating producers and keeps the better companies from being able to achieve economies 

of scale.  In order to outlive their competitors, companies will be driven, first, to seek more 

government funding, and second, to cut their prices.   

Such a price war in an over-crowded market could lead to a huge drop in income and induce 

a wave of rescues by local governments and other investors to avoid failures.   

 

5.3 Government Incentives for NEVs Buyers 

Government policies meant to expand demand have focused on making NEVs affordable and 

easier to acquire relative to ICVs. The most important way to expand demands has been 

subsidies. The listed price of NEVs globally has been much higher than similarly sized ICVs 

due to the high cost of batteries.  Subsidies in one form or another have been used to make 

NEVs more affordable and attractive due to consumer concerns about car quality and fears of 

being stranded with an empty battery.   

▪ Subsidies: in China the Ministry of Finance began offering subsidies in 2010. 

As the below figures show, the subsidies were based on the electric vehicle’s battery power 

until 2013 but have since been set according to its total range and other performance 

criteria.  In 2018, the minimum range of NEVs receiving subsidies was raised by 50 

percent, to 150 km on a full charge, while NEVs with a range of 300 km and over would 

receive a higher subsidy.   

Provincial governments also have been authorized to offer subsidies for NEVs provided 

they met minimum range requirements.  Provinces originally could offer a subsidy as high 

as those awarded by central government, but starting in 2017, provincial government 

support has been capped at 50 percent of the central level.   

Consistent with broader policy, subsidies for battery electric vehicles (BEV) have been 

higher than for plug-in hybrids (PHEV).  Overall subsidies as a percentage of the total listed 

price have been quite high, but they have started to fall over the past year.   

 2010 2017 2018 

BEV PHEV BEV PHEV BEV PHEV 

Central Government 

Eligibility Battery  15 kwh 10 kwh - - - - 

Range - - 100km 50km 150km 50km 

Speed - - 100km/h - 100km/h - 

Intensity - - 90wh/kg - 105wh/kg - 

Subsidy (RMB, 
‘000) 

Up to 60 Up to 50 20-44 20-25 15-50 22 

Provincial Governments 

50% of Central 
Gov’t 

- - 10-22 10-12.5 7.5-25 11 

Total Subsidies 

(RMB, ‘000) 60 Max 50 Max 30-66 30-37.5 22.5-75 33 

Table 1: Evolution of NEVs’ Subsidies in China 
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▪ Tax Incentive: in addition to outright subsidies, government has provided tax incentives 

for NEVs.  The most important is a waiver of the sales tax for NEVs.  Passenger cars (those 

with engines of 1.6 liters of less) originally incurred a tax of 10 percent, but to promote the 

auto sector sales taxes were cut in half in late 2015 to 5 percent.  The have since been re-

raised, to 7.5 percent in 2017 and back to the original 10 percent in 2018.   

The National’s People Congress issued the initial law exempting NEVs from sales taxes in 

2011.  Actual implementation began in 2014, with regulations issued jointly by the Ministry 

of Finance, the State Administration of Taxation, and the Ministry of Industry and 

Information Technology.  The authorities renewed the waiver at the end of 2017 for another 

three-year period, and hence, it will not expire until at least the end of 2020.   

▪ License Restriction: the third way demand has been created has been to restrict the 

issuance of license plates for ICVs and make them more easily available for NEVs.  The 

initiative began on an experimental basis in 2011, then expanded following the State 

Council Regulations in 2015.  It has since grown to at least 19 cities, which account for 

over 95 percent of all NEVs sold in the country.  In Beijing, where the city has tried to cap 

the overall level of cars on the road, the chances of winning the lottery for a license plate 

for an ICV is 0.2 percent, not much better than a regular lottery ticket.  NEV buyers face 

far fewer restrictions in receiving a license plate for their new cars.   

▪ Government Procurement: NEVs were originally placed on procurements lists in 2011 

just as a standard purchase item.  In 2014, the central government mandated that at least 

30 percent of new vehicles purchased by central ministries and local government agencies 

in demonstration cities be NEVs.  The required proportion has risen over time and spread 

to more cities.  In 2015, the Ministry of Transportation, Ministry of Finance, and MIIT issued 

a joint regulation mandating that provinces annually increase the proportion of NEV buses 

in their fleets.  At the same time, the relevant central and local government agencies have 

been sure to set aside enough budget funds to cover these expenditures.   

5.3.1 Problems and Challenges / Advantages 

Demand for NEVs is unlikely to keep pace. Sales growth has been strong, but that appears to 

be largely the result of subsidies for electric cars and restraints on allowing new license plates 

for traditional ICVs. Most sales of NEVs are still to government agencies and other public 

bodies, not individual consumers.   

In fact, several scandals involving subsidy fraud were reported in 2015 and 2016.  The cases 

triggered a Ministry of Finance investigation in which 

authorities found that some government agencies and 

state-owned enterprises used state funds to purchase 

NEVs to satisfy procurement requirements, but did not 

actually put the cars on the road due to lack of interest.  

Hence, the government has issued a regulation stating 

that NEVs purchased by the government must be 

driven a minimum distance of 30,000 km in order for 

the subsidy to be granted.   

5.3.2 Impacts  

The consequences for an imbalance in supply and demand are clear.  Even if production costs 

continue to fall, if there is insufficient demand at high enough prices, the sector overall will not 

be profitable.  And it would be hard to imagine any individual firm being able to be profitable in 

Figure 8: EVs Parked Waiting to 

be Used 
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such an environment.  Of course, this would not be of radical change from the NEV sector’s 

history, since the record is clear: No NEV maker has ever been profitable, not in China or 

anywhere else.  Hence, the prospects for profitability in the short- to medium- terms are not 

very high.   

5.3.4 Lessons Learned 

China is already the world’s largest NEV market, selling over 1.2 million new energy vehicles 

in 2019, and the government has ambitious plans for further growth.  Government planners 

aim to increase NEV’s share of new auto sales from the current 5 percent level to 25 percent 

by 2025.  To contribute to this goal, authorities have stated that they will prioritize purchasing 

NEVs when procuring vehicles for government use.   

Subsidies were initially awarded directly to consumers, but have gone to car manufacturers 

since 2013, who then pass along the savings to consumers.  To avoid local protectionism, the 

central government has mandated that provincial subsidies should not be limited only to cars 

manufactured in their jurisdiction.  

In light of the Covid-19 epidemic, the Chinese government has extended tax exemptions and 

subsidies that were set to expire in 2020 and hinted at new investments that could further boost 

the country’s NEV market in the long run.  The Ministries announced NEV exemptions for 

vehicle purchase tax extended to December 31, 2022.  The exemption continues to apply to 

pure electric vehicles, plug-in hybrid vehicles, and fuel cell vehicles.   

The authorities also announced to extend subsidies for NEVs through 2022, which was set to 

expire this year, but reversed due to the impact of Covid-19, it will however slash subsidies on 

NEVs by 10 percent in 2020, further cut by 20 percent in 2021, and 30 percent in 2022.  The 

subsidies, however, will now only apply to passenger cars that cost less than RMB 300,000.  

In effect, this demarcation bars luxury NEV lines from qualifying for subsidies.   

The decrease in subsidies and cut-off point for qualification will likely lead NEV manufacturers 

to adjust their prices.  The US electric company Tesla, for example, increased its prices to 

reflect the decrease in subsidies.  Manufacturers that have products priced just above the cut-

off, however, might look to decrease their prices to qualify for the subsidy.   

Government support through tax exemptions and subsidies will help NEV manufacturers get 

back on track and rebound from the Covid-19 disruption.  And if the government’s stimulus 

measures include support for NEV related infrastructure, the industry will be set not only to 

recover in the short term, but to flourish in the coming decade.   

 

5.4 Conclusions and Lessons to Learn from China on Alternative Energy 

Vehicles 

Alternative Energy Vehicles and, in particular, E-mobility have taken off with enthusiasm in 

China’s mobility sector, and product development in the Chinese automobile manufacturing 

sector is rapid, with makers already offering a wide range of both pure electric vehicles and 

plug-in hybrids. By 2018, China becomes both the largest buyer and manufacturer of electric 

vehicles in the world, accounting more than half of all electric cars made and sold globally.  

Nearly 1.3 million New Energy Vehicles (NEVs) – plug in electric vehicles and plug-in hybrids, 

were sold in China in 2018, a 62% rise compared to 2017.   
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Government policy, rather than pure market economics, created this phenomenon electric car 

boom in China.  For over a decade, the Chinese government has poured money into the EV 

industry, offering generous tax incentives and subsidies for carmakers and buyers, building 

charging infrastructures across the country, while placing restrictions on the sales and use of 

gasoline cars.  As a result, electric vehicles become a large part of Chinese people’s daily lives 

in a way that hasn’t happened in European countries and in the US. 

In this document, we have identified a number of key measures examining the developments 

of alternate energy vehicles in China:  

(1) Public & Private Collaboration to Electrify Public Fleet in Shenzhen 
(2) Government Incentives for NEVs Producers 
(3) Government Incentives for NEVs Buyers 

The first measure provides a case study summary on how Shenzhen Bus Group becomes the 

world’s first fully electric bus fleet.  The second and third measures illustrates the importance 

of the government’s determination in setting the right incentives to foster the environment that 

could stimulate both demand and supply in bringing about change to the automobile industry.  

5.4.1 Public & Private Collaboration to Electrify Public Fleet in Shenzhen 

The successful conversion to a fully electric bus fleet by Shenzhen Bus Group has become a 

role model for cities around the world with the same aspirations.  Collaborations between key 

stakeholders in execution of the project has been considered the very foundation of a smooth 

transition, this includes partnerships between bus operators, bus manufacturers, government 

regulatory bodies, financial organizations and other participants that complete the value chain 

within the electro-mobility ecosystems.   

SZBG established a seamless working relationship with its bus manufacturer BYD that allows 

constant interactions and feedback on how the technology can be improved and tailored the 

needs to phase out diesel buses and better serve passengers.   

Shenzhen Municipal Government, as a majority shareholder of SZBG, has taken a critical role 

in delegating key functions and aligning necessary resources to ensure the implementation of 

an end-to-end ecosystem that would make electro-mobility economically feasible, including 

charging infrastructure, particularly challenging given the scarcity of land in Shenzhen.   

None of these initiatives would have been made possible without generous subsidies and tax 

incentives provided by both the Central and municipal governments – undeniably the most 

important consideration for other cities around the world with an intention to mimic or replicate 

the Shenzhen model.    

5.4.2 Government Incentives for NEVs Producers 

The Chinese government has implemented a range of policies to develop the underlying NEV 

technology and vehicles, particularly car batteries, engines and the chassis, the support also 

extended to advanced materials, capabilities and processes to develop a complacent electro-

mobility ecosystem.  Foreign cities must carefully plan ahead and coordinate the resources to 

build a similar ecosystem that would ensure the sustainability of the NEVs being introduced.  

The Chinese authority has also taken up the opportunity to groom local industry by directing 

preferential treatments to favour domestic producers; foreign producers must either form joint 

ventures with local partner without majority control or face high tariffs on imports.  China set 

specific requirements for these joint ventures to lead mastery of three core technologies: the 

battery, electric mirror, or the inverter – all under a new brand not solely associated with the 
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foreign producer.  Foreign cities must also take these collaboration modes into consideration 

before opening up its own market for foreign participations.   

In addition, the following initiatives were introduced to incentivize the NEVs producers, foreign 

cities can apply similar measures to promote the industry from the supply side:  

▪ Fleet Production Requirements: the government sets a minimum proportion of credits 

for automakers to reach by the percentage of NEVs to the overall fleets.  The goal is for 

NEVs to make up 20 percent of all vehicle sales by 2025.   

▪ Emission Standards: China issued stringent fuel-economy standards, adapting a system 

parallel to the European Union, by restricting highly polluted vehicles in reducing pollution 

and improving engine technology and performance.  

▪ Charging Infrastructures: the Chinese government fully understands the need to ensure 

reliable and inexpensive charging infrastructure in order for manufacturers to fully commit 

to producing NEVs at a massive scale or persuade consumers to buy NEVs to replace 

gasoline vehicles.  Given the nature of high initial capital outlay, and prolonged timeframe 

for return on investments, the mission is assigned to the leading SOEs in China namely 

State Grid, and Southern Grid, to lay the foundation of the ecosystem.   

5.4.3 Government Incentives for NEVs Buyers 

Chinese government set policies to stimulate demand by making NEVs affordable and easier 

to acquire relative to gasoline vehicles.  The most direct form of incentive is subsidy.  Different 

levels of subsidies have been granted according to features such as battery power, intensity, 

range and speed etc., to help ease consumers’ concerns over the overall quality and reliability 

of the electro-vehicle. Subsidies were initially awarded directly to customers, but have gone to 

car manufacturers since 2013 before passing them in the form of savings to end-consumers.  

Subsidies range from RMB 22,000 to 60,000. In addition to subsidies, the government also 

provided a waiver of sales tax for NEVs, that is, a 10 percent reduction on the overall price tag.  

The Chinese government also adopted other non-financial incentives such as preferential 

treatments on license restrictions for NEVs over gasoline vehicles, and mandatory 

procurement by government agencies.   

China’s quick progress in electro-mobility field is as much a result of industrial considerations 

as environmental concerns.  A comprehensive ecosystem is the foundation aspect of what 

China regards a strategic industry in coming decades, supported by measures implemented 

at national, regional, and local levels.  Foreign cities should plan ahead from the top hierarchy 

in fostering an environment that would support the producers on the supply side of the NEVs 

spectrum, as well as stimulating demands to ensure a healthy growth of the industry.     

Chinese NEV policies to date, as lessons, have been more successful in growing supply than 

in generating demand.  The chances for profitability in the near-to-medium term are low and 

the chances for overcapacity are high.  The quality of China’s NEVs is still not equivalent to 

that of traditional cars.  Given the continued dependence on fossil fuels as an energy source, 

NEV adoption may only be shifting the location of air pollution, not reducing it.  And China’s 

effort is generating diplomatic tensions because of discrimination against foreign automakers 

and battery producers and could worsen should Chinese NEV makers export their vehicles at 

cut-rate prices.  Foreign cities must consider all these vital elements when setting the desired 

measures to shape the future of its own e-mobility industry.  
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6 Mobility sharing in China  
 

6.1 GoFun Car Sharing Platform – Affordability Drives 

To fight serious air pollution issues and to encourage the development of a sharing economy, 

the Chinese government and local municipalities have issued multiple policies to encourage 

the growth of car-sharing.  Furthermore, plate restrictions in large Chinese cities e.g. Beijing 

and Shanghai have positively impacted the car-sharing market, offering customers alternative 

mobility solutions to private cars.  Market studies anticipate an annual growth of no less than 

45 percent for the Chinese car-sharing fleet until 2025.   

GoFun Chuxing was founded in 2016 by a state-

owned auto leasing company Beijing Shouqi Group. 

In Mar 2017, domestic automaker Chery Automobile 

delivered 4,000 purely electric powered cars to Beijing 

Shouqi Group, with an agreement to supply an 

additional eQ1 model electric vehicle from Chery to 

add to the resources available for GoFun.  By the end 

of 2017, GoFun become available throughout all first-

tier cities, provincial capital cities and second-tier 

cities in developed coastal regions.   

In China, it has become a common strategy for new start-ups to use low prices or even free 

service to attract new users or in order to gain market share.  GoFun charges a refundable 

deposit of RMB 699, but the rates are only RMB 1.0 per km and RMB 0.10 per minute for a 

ride, which works out at about half the costs of using ride hailing services with Didi Chuxing.   

New customers can also take advantage of promotion in the beginning when GoFun was first 

launched in different cities across China, a special deal of RMB 1.0 for three hours of driving, 

which is even cheaper than bike-sharing services in the city – “cheaper than bikes”, a slogan 

widely publicized by GoFun as promotion theme.  

6.1.1 Problems & Challenges / Advantages 

Car-sharing operators need to complete several initial conditions to launch their car-sharing 

business in China: none of these conditions are easily achieved, especially in cities with strict 

license plate restrictions and parking lot shortages.  In this context strong relationship with 

local government are essential to drive the successful set-up of car-sharing businesses in 

China.  Win-win partnerships should also be developed with infrastructure partners to rapidly 

expand networks.   

Almost 90 percent of China’s car-sharing fleet is operated by local players.  Most players are 

not yet profitable and are struggling to overcome various operational difficulties.  Car-sharing 

platforms such as CCClub, Ezzy, Uuzuche were mostly from internet-based companies, the 

capital, supply-chain and knowledge of the industry might not be adequate, burning through 

cash from venture capitalists makes survival a tough challenge especially in this price 

competitive environment.   

Consumers usually use car-sharing as an alternative to taxis of chauffeurs; the comparatively 

low taxi-fares in China mean lower pricing for car-sharing.  Most of the current players rely on 

government subsidies and are still not running profitable and sustainable business models.  

Figure 9: GoFun Cars and QR Code 
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6.1.2 Impacts 

In contrast, GoFun’s 

unique background 

stands a higher chance 

of outlasting its 

competitors - in addition 

to backing from State-

owned Beijing Shouqi 

Group, GoFun also 

received financing from 

cornerstone investors 

such as Volkswagen 

and the electric car 

manufacturer Chery, 

with continued funding and technical supports.   

GoFun publicized its operating figures in Oct 2018, the company owns over 30,000 cars in 65 

Chinese cities, and has 8 million registered users, around one-third actively using the service, 

according to the figures provided.  Its cars make five journeys a day on average.  The CFO of 

GoFun also shown enthusiasm during an interview in late 2018 that it will win the race to be 

the first profitable car-sharing firm in China.   

Consumer malpractice behaviours such as incorrect parking traffic violations cause increased 

management issues and operational costs.  Studies show that a 20 percent daily utilization 

rate is needed to breakeven for a car-sharing business to be profitable in China.  

6.1.3 Lessons Learned  

Beijing Shouqi Group develops vehicle-sharing services based on the assumption that future 

consumers would rather make short-term use of those mobility assets rather than owning them 

outright.  At airports and railway stations in China it is often easier to rent a car for a ride home, 

as there are always long queues at the taxi stands.  

Although car sharing is booming, the business faces multiple challenges.  Unlike China’s ride 

hailing market that has been dominated by Didi, there is currently no dominant leader in car 

sharing segment.  In Feb 2018, Didi teamed up with 12 Chinese carmakers to develop an 

electric-vehicle sharing platform.   

Due to the nature of the business model and several issues specific to China, few car-sharing 

operators are currently succeeding from a financial perspective, which is mainly explained by 

the large cost base and lower than expected revenues.  However, given the huge potential of 

the Chinese car-sharing market, operators could reach profitability if they are able to optimize 

the promising levers available.   

 

6.2 Parking Incentives to Promote Car-Sharing 

Car sharing is becoming an increasingly popular travel mode in China and many companies 

invest plenty of money on that including vehicle enterprises and Internet companies.  Most of 

them build car-sharing stations by experience or randomly as long as there is parking space 

in the early development of their business. This results in many stations with low operational 

efficiency and causes capital loss.   

Figure 10: Mapping of Car Sharing Providers 

Code 
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The Chinese government leverages car sharing to stimulate the NEV market and increase 

individual mobility efficiency.  A draft of guidance for the car-sharing industry was released by 

the central government in Jun 2017, specified requirements for car-sharing operators, defined 

their role in urban mobility, and offered high level support measures such as parking spaces.   

Prior to this, many local governments had already defined support policies for car sharing.  For 

example, the Shanghai government set a target in 2016 for the car-sharing ecosystem in the 

city to achieve 6,000 service spots, a fleet of 20,000 electric vehicles and 30,000 charging 

poles by 2020.   

Free parking spaces were provided to car-sharing 

companies in many government controlled parking 

lots, e.g. at government organizations, state-owned 

enterprises, airports and so forth.   

Subsidies are granted operations and car-sharing 

platform development.  For instance, for 2017 and 

2018, it covers 30 percent of the cost of parking 

spaces, charging infrastructure and electricity, with 

an upper limit of RMB 3 million per year.   

6.2.1 Problems & Challenges / Advantages 

In all but smaller cities, parking is a major problem in China.  Most cities have far more cars 

registered than legal parking spaces, and, anecdotally, attempts to build more parking are not 

keeping up with demand.  In cities like Beijing or Shanghai, parking spaces are very limited.  

When customers are in a rush, they do not want to lose time while seeking for parking places 

(free-floating car sharing).   

One result is the high levels of illegal parking, part of which is likely caused by low fines.  In 

Beijing, for example although the police issue more than 5,000 illegal parking tickets per day, 

the fine is only RMB 200 and no points are deducted from the driver’s license.  Second result 

is high cost for legal parking spaces; in Taiyuan, a parking space in certain residential areas 

can costs as much as RMB 100,000, which is about the costs of a vehicle in the city.  

From an operational perspective, if the car-sharing network is not well distributed, users have 

to cover a long distance to pick up a car, there might also be issues when returning the car, 

e.g. parking spaces have been taken and the user will have to find another returning location.   

6.2.2 Impacts 

Car-sharing lessens the pressure to expand parking facilities and can facilitate more efficient 

and compact urban land-use patterns.  Parking is nevertheless expensive, especially for Tier 

1 and 2 cities.   

For instance, cost in Beijing reaches approximately 

RMB 900 per month per vehicle.  For car-sharing 

companies, downtown areas such as Central 

Business Districts are critical spots that drive 

business, considering their high customer flow and 

hence strong possibility of being departures and 

destinations for customers.  However, the parking 

cost is also higher in these areas.  It is key to balance 

the benefits and costs when choosing parking locations.   

Figure 11: Car2Go’s Parking Lots 

Figure 12: Number of Parking 

Spaces Provided by Car-Sharing 
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As of end of 2019, GoFun provided over 52,000 parking spaces in over 80 cities in China.  Its 

monthly active users amounted to 1.7 million.  GoFun entered into strategic partnership with 

Municipal Road & Bridge Group to secure more parking lots for its electric vehicles.   

6.2.3 Lessons Learned  

To ensure a well-regulated marketplace for car-sharing services, authorities should come up 

with rules not only in respect to parking issue, but wider issues including vehicle qualifications 

and car insurance.  Admittedly, customers generally do not tend to worry about car-sharing 

services provided by rental firms, but they are likely to be put at a disadvantage if they opt for 

services offered by Internet firms that serve as a platform bridging customers and vehicles. 

With rules and regulations already in place for car-hailing businesses, it should be easier for 

car-sharing services to be placed under the purview of relevant regulators.  Theoretically, the 

new rules could be announced either as a supplement to existing rules overseeing the car-

hailing arena or as a separate set of regulations.   

The advancement of driverless technology will extend the development space for car sharing 

market.  After 2025, driverless technology is expected to provide automatic tailored taxi service 

for consumers, and help companies to achieve intelligent automatic dispatch, further reducing 

their operational costs.   

 

6.3 Didi’s Shared Mobility Platform – Multiple Service Offerings 

Didi Chuxing is the biggest Chinese ride-sharing company, providing a set of mobility services 

including taxi hailing, private car hailing, Didi Chauffeur, Didi Bus & Minibus, and bike-sharing 

etc.  Didi began in 2012 as a service for customers to reserve taxis on their smartphones.  In 

just a few years, the company began to rapidly extend its product portfolio.   

Didi’s private car hailing provides three options:  

(1) Luxe: higher-end vehicles and prices  
(2) Premier: middle-end and  
(3) Express: lower-end   

Since 2015, Didi’s services also comprise Hitch, a social ride-sharing service, and Designated 

Driving, a service which enables customers to hire a driver for their own car, for instance after 

consuming alcohol as there is zero tolerance for drunk driving in China.   

In addition, the company has introduced Didi 

Bus, a bus-booking service which has become a 

popular alternative to crowded public buses, as 

well as Didi Enterprise Solutions, dedicated to 

offering business travel services.   

In 2016, Didi began cooperating with car rental 

companies to rent out vehicles to customers and 

introduced its Minibus service, offering short rides to commuters on minibuses in Beijing and 

Chengdu.   

In Jan 2018, Didi unveiled its bike-sharing platform, which integrates the services of the two 

Chinese bike-sharing companies OFO and Bluegogo and is open to other potential partners 

in the future.   

 

Figure 13: Didi Bus 
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6.3.1 Problems & Challenges / Advantages 

(1) Didi continues to deal with the fallout of the costly subsidy battle with Uber in China.  

After burning through such large amounts of cash, Didi had to cut its generous subsidies, which 

in turn meant a reduction of income to drivers.   

(2) New and influential competitors are emerging - In Mar 2018, food delivery giant, 

Meituan received licenses to operate online ride-hailing services in Nanjing and Shanghai.  

The internet company, better known for its restaurant services, is hoping to gain an advantage 

from its sophisticated location-based technology, and lure drivers whose loyalty to Didi has 

suffered as pay has fallen.  Also, whereas competition between Didi and Uber was merely 

about ride-hailing, Meituan is more powerful as a rival since it can combine ride-hailing with 

multiple online services to bring more user traffic.   

(3) Strong pressure by taxi lobby induced China’s Ministry of Transport in Jul 2016 to pass 

new regulations which stipulate that all requirements that apply to taxis now also apply to Didi, 

as a result, Beijing and Shanghai issued new rules requiring all drivers of car-hailing 

companies to be permanent city residents and their cars to be registered locally.  Other cities 

such as Shenzhen also seek to impose more stringent requirements, with vehicles types and 

license plate registration coming into play. Ultimately, such regulations could make it easier for 

taxi services to compete with Didi.   

Over time, Didi would be most likely forced to raise its prices, which would mean losing one of 

its most strategic advantages in comparison to conventional taxis. After all, Didi and other ride-

hailing services owe a great deal of their popularity to the fact that its services usually cost 

about 10-20 percent less than regular taxis.   

In addition to above, Didi also face scrutiny after a female passenger was allegedly murdered 

in May 2018 by an unregistered driver who accessed the platform using his father’s account.  

Concerns about passenger safety have been particularly prominent concerning the use of 

Didi’s Hitch services, the social ride-sharing application.  This forced Didi to overhaul its app, 

stop the use of Didi Hitch at night and record all conversations during the ride.   

Meanwhile government regulation of the industry is also tightening, Didi had 11 million active 

drivers in 2018, but many appear to lack the licenses required of ride-hailing drivers – as only 

1.85 Million of which had been issued by end of 2019.  Government oversight is stricter than 

ever, noting that in Beijing and Shanghai, only those with local household registrations can 

legally drive in the city, meaning implementation would cut the ranks of Didi drivers, many of 

whom come from the outside.   

6.3.2 Impact 

Didi started out with substantial funding from Tencent and others, and grew rapidly by building 

its network and acquiring competitors.  After buying out its biggest rival – Uber’s operation in 

China - the company has more than 450 million users across over 400 Chinese cities with 

nearly 90 percent market share in China.   

Didi is also one of SoftBank’s biggest bets; the company has so far received over $10.9 billion 

investment from SoftBank since 2012.  In a 2017 funding round, the ride-hailing start-up was 

valued at US$56 billion.  In recent months, Didi’s shares have been trading at a range of $30 

to $40 a share in private transactions, down from a peak of around $55.   

Didi continues to expand, becoming increasingly integral to China’s transportation ecosystem 

and smart-city goals.  For example, Didi has conducted pilots in 20 Chinese cities of the Didi 

Smart Transportation Brain – a technology based on artificial intelligence that optimizes traffic 
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flow by changing the direction of traffic lanes at busy times.  The company’s vast service 

network and broad product offerings give it the advantage of having the most extensive and 

detailed data set on transportation and traffic patterns in China.   

6.3.2 Lessons Learned 

Didi’s growing number of services are made possible by the large amount of capital the 

company has been able to raise.  Despite the fact that most analysts believe Didi remain loss 

making, the company has reached a valuation of USD 56 billion and has raised more than 

USD 20 billion since its inception.  In 2017 alone, Didi received an astounding USD 9.5 billion 

in only two major funding rounds.   

Over the years, Didi has been 

backed by notable investors and 

companies such as China’s 

Tencent and Alibaba, Singapore’s 

Temasek, Japan’s Softbank, as 

well as Apple.  With grand 

ambitions, the company may in 

near future be planning to go public 

in an IPO that could raise its 

valuation even further to an 

estimated USD 80 billion.   

In recent years, Didi burnt 

through investors’ cash by offering expensive subsidies to drivers and customers.  As the 

coronavirus spreads across China, suppressing car traffic by as much as 22 percent in recent 

months, the company must reckon with the prospect that the virus may be derailing what was 

already a fragile recovery.   

 

6.4 Mobike Apps – Station-less to Overcome the “Last-Mile” Issue  

Mobike, OFO and alike deployed massive amounts of Internet and GPS based bicycles onto 

China’s streets.  The bikes function as decentralized Internet of Things assets as well as 

independent revenue generators.  Free-floating bike sharing services are the development of 

the sharing economy and the promotion of IoT, low-level feeder for other platform economy 

services.   

The orange-shared bike, Mobike, was one of the first pioneers in the bike-sharing market in 

China.  It is a startup financed by Chinese tech giant Tencent and Chinese investment firms.  

Mobike positions as a high-end branding segment with flashy orange wheels, incorporated 

satellite navigation.   

The ride-sharing model adopted by the municipal 

programs does not address the ‘last-mile’ issue, 

which refers to the distance between the subway or 

bus stop and a passenger’s final destination.  

Mobike and OFO answer precisely this need by 

enabling users to take and leave their bikes 

wherever is convenient.  The user looks for nearby 

bikes or geo-localizes them with his smartphone, 

Figure 14: Didi Daily Active Users amid Covid-19 Outbreak 

Figure 15: Most Popular China’s 

Bike-sharing Brands 
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then scans the QR code of the bike he has selected.  For Mobike, the QR code instantly 

unlocks the bike.   

In comparison, the traditional bike-docking model requires constructing and maintaining of the 

stations, which is costly for the operators.  The terminals and stations require a particularly 

high level of civil engineering work.  Removing them would likely lead significant economies. 

Mobike offers four models: Mobike Classic, Mobike Lite and two ultralight models to provide a 

larger range of choices for its clients.  The application accepts payments via WeChat or AliPay, 

the two most popular digital wallet platforms in China.   

6.4.1 Problems & Challenges / Advantages 

As bike-sharing took off in China, with dozens of bike-sharing companies quickly flooding city 

streets with millions of rental bicycles, rapid growth vastly outpaced immediate demand and 

overwhelmed Chinese cities, where infrastructure and regulation were not prepared to handle 

a sudden flood of millions of shared bicycles.   

Riders would park bikes anywhere, or just abandon them, resulting in bicycles piling up and 

blocking already crowded streets and path-ways.  As cities impounded derelict bikes by the 

thousands, they moved quickly to cap growth and regulate the industry.  Piles of impounded, 

abandoned, and broken bicycles have become a familiar sight in many big cities.  As some of 

the companies who jumped in too big and too early have begun to fold, their huge surplus of 

bicycles can be found collecting dust in vast vacant lots.   

In 2019, Mobike announced that it lost more than 200,000 bikes to theft and vandalism.  In 

countering these problems, Mobike created a credit score system that rewards and punishes 

users for good or bad behaviours.  Charges are imposed on those who break the rules.  Some 

offenders are banned from the service or reported to the police.  According to Mobike’s blog, 

police in Beijing arrested 2,600 people in relation to bike theft and vandalism, on the other 

hand, some 189,000 plus users reported stolen and damaged bikes.  

6.4.2 Impacts 

Mobike has accumulated a total of 3.65 million bicycles with a presence in more than 50 cities 

and boasts 7.7 million users per week.  The brand’s models, Mobike Classic and MobikeLite 

(featuring silver red wheels in Beijing and orange wheels in Shanghai) target middle- and 

upper-class consumers.   

People mainly use shared bicycles for travel needs at a distance of less than 3km.  In 2018, 

more than half of users used bicycles more than 5 times a week, mainly for short travels.  The 

demand for cycling is higher in the first-tier cities.  In 2018 demand in the four first-tier cities 

was between 57% and 66%.   

Taking the example of Beijing, 93% of travel less than 5km are quicker done by bike and public 

transport than with cars.  Drawing on this convenient aspect, their business models rely on 

bikes that can be ridden and left anywhere in the city (or defined area) thanks to a free, easy-

to-use application and an efficient geo-localization system.  This kind of bike sharing service 

model eliminates the need for traditional bike terminals and stations.   

6.4.3 Lessons Learned  

Mobike attract users and cities in charge of bike sharing systems: the elimination of stations to 

take and leave bikes improves user experience by removing one of the main constraints of 

typical bike sharing systems.   
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The once red-hot startup closed down all international operations in 2019 to put its sole focus 

back on China.  The change of strategy encapsulates the struggle that Mobike experienced 

before it was ultimately bought by Chinese delivery giant Meituan for USD 2.7 billion in 2018, 

it has raised more than USD 900 million from investors such as Tencent, Foxconn, Hillhouse 

Capital and Warburg Pincus as bike sharing became the hot topic in 2017.  Ultimately though, 

Mobike wasn’t able to find a sustainable business model amid tough competition and tight 

financials.   

Bike sharing remains very popular in China, and will likely continue to grow, just probably at a 

more sustainable rate.  Meanwhile, Chinese cities are left with images of speculation gone 

wild, the piles of debris left behind after the bubble bursts. 

 

6.5 Conclusions and Lessons to Learn from China on Mobility Sharing 

In order to avoid a collapse of the transportation infrastructure system by potentially adding 

hundreds of millions of cars on to the Chinese roads, the Chinese government promotes the 

development of a low carbon and ‘green’ transport sector, and mobility sharing is an attractive 

option weighing the costs and benefits:   

(1) First of all, as a low-cost alternative, this new innovative model of mobility alleviates the 

problems of supply shortage and low operating efficiency of the city’s taxi service;  

(2) It offers a trip from point A to point B at a cheaper price (the cost advantage of ride-hailing 

relative to traditional taxi service is weakened after the withdrawal of subsidies);  

(3) It meets on-demand, diversified, multi-point and high-quality travel demands of consumers; 

the entire shared mobility has played a significant role in helping to plug the gap of the ‘last 

mile’ of public transport.  

Shared mobility continues to reshape urban transportation in China.  Taking into account the 

regional and cascade development characteristics of China’s economy, shared mobility plays 

different roles in various urban areas of China: 

▪ Metropolis with over ten million inhabitants – extremely dense and populated with 

highly developed public transport networks and coverage.  Mismatch between supply and 

demand of travel is particularly acute. Public transport is the keystone of urban transport, 

but shared mobility has been gradually integrated into the urban transport system.  On one 

hand, shared mobility can meet travel needs in suburban areas with insufficient capacity 

and low coverage of public transport.  On the other hand, it help provide a convenient 

connection and solve the last-mile problem of public transits.   

▪ Tier-2 and Tier-3 cities with rapid urbanization progress – relatively low density of 

public transport network and small number of business districts / shopping areas that can 

be reached by rail transit.  The share of private car travel is relatively higher.  Due to 

infrastructure expansions cannot keep up with urban population growth, congestion has 

become severe.  As more mobility service provider expands into lower tier cities, the 

penetration of shared mobility in these areas will continue to increase.   

▪ Counties and urban-rural areas – car ownerships is low and there is much room for 

growth.  With increase of disposable income of urban-rural residents, improvement of 

transportation infrastructure, private car purchases will prevail, and cars will continue to act 

as the primary transport choice for residents.  The influence of shared mobility in these 

regions is a lot less profound.   
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The biggest challenge facing the future development of shared mobility market comes from 

regulations, the Chinese government had demonstrated the needs to introduce differentiated 

policies to guide, encourage or regulate the new types of travel services.  

On this basis, European cities need to consider its own merits when drawing references from 

the China experience in applying similar measures as we have identified as follows:  

(1) GoFun Car Sharing Platform – Affordability Drives 
(2) Parking Incentives to Promote Car-Sharing   
(3) Didi’s Shared Mobility Platform – Multiple Service Offerings 
(4) Mobike Apps – Station-less to Overcome the “Last Mile” Issue 

6.5.1 GoFun Car Sharing Platform – Affordability Drives 

Compared to ride hailing, the car sharing market in China is still very small, but this change is 

in motion.  Car sharing is emerging in the form of pilot projects all over Chinese cities, with an 

annual growth rate of 45 percent predicted until 2025.  Even if the car market in China is not 

close to being saturated and will further grow, there are already changes in the customer’s 

perception of the car as a status symbol and an increasing willingness to consider alternative 

mobility solutions.  Government’s policies play a vital role in facilitating this mental shift.   

GoFun uses low prices and even free service to attract new users and gain market share, the 

fee structure works out at to be even cheaper than the costs of using ride hailing services with 

Didi Chuxing in some circumstances.  GoFun’s unique background stands a higher chance of 

outlasting its competitors – especially those Internet based companies – with strong backing 

from State owned Beijing Shouqi Group and cornerstone investor such as Volkswagen, while 

also enjoys financial and technical support from car manufacturer Chery.  Foreign cities shall 

examine its local ventures carefully in setting policies and measures that will aid the long-term 

sustainability of the industry.   

6.5.2 Parking Incentives to Promote Car-Sharing 

Many local governments had defined support policies for car sharing, parking incentives are 

another measure that favours the growth of the industry, in particular, in Tier 1 & 2 cities where 

there are far more cars registered than legal parking spaces, and anecdotal attempts to build 

more parking are not keeping up with demand, parking spaces are very limited and therefore 

expensive.   This is particularly important for foreign cities that face similar obstacles.   

Free parking spaces are provided to car-sharing companies in many government-controlled 

parking lots, e.g. government organizations, state-owned enterprises, airports and so forth.  

The government also grants subsidies for operations and car-sharing platform development 

that partially covers parking spaces, charging infrastructures and electricity etc.  

6.5.3 Didi’s Shared Mobility Platform – Multiple Service Offerings 

With over 80 percent market share, Didi dominates China’s ride-sharing market.  While Uber 

has undoubtedly proven its competitiveness on a global stage, it struggled to keep pace with 

Didi in China, and eventually sold off its China operations to Didi in 2016.   

Didi began in 2012 as a service for customers to reserve taxis on their smartphones, before 

offering an extensive range of mobility services that includes taxi hailing, private car hailing 

(with three options: Luxe, Premier and Express modes), Didi Chauffeur, Didi Bus & Minibus, 

and bike-sharing etc.  Foreign cities should weight the pros and cons of Didi’s model in China 

with its market dominance that has allowed economies of scale and costs sharing through an 

extensive offering of services on one common platform.   
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6.5.4 Station-less to Overcome the “Last-Mile” Issue 

OFO, Mobike, and Bluegogo were at the forefront of the innovative bike-sharing in China, and 

were testing the limits of the share economy.  China’s government officials looked to reduce 

carbon emissions in their cities, they were eager to provide a regulation free environment for 

the share bike companies like OFO and Mobike to experiment in.  However, these companies 

did not anticipate the high cost of maintenance on the cheaply made bikes and a series of data 

laws released thereafter that would restrict their cash-flow options regarding data sales.   

The future of the industry is still uncertain but the acquisitions of the bike-sharing operators by 

prominent internet companies indicates that the dream of dock less bike sharing is still alive in 

China.  While the startups centreed around bike sharing, once called unicorns, never realized 

profitability, the business models can be honed and altered by their new parent companies to 

test whether dock less share bikes have a future in China or not.  The boom and bust of bike-

sharing in China provide valuable lessons for foreign cities in setting relevant policies that can 

provide long-term sustainability for the healthy growth of the industry.   

 

7 Mobile Apps & Integrated Mobile Payment 
Solutions in China  

 

7.1 NFC Application in Beijing Subway 

Beijing Yitongxing App was officially launched in 2017 and users could buy tickets in the App 

and collect tickets from the ticket machine in the subway station, alternatively, users can also 

directly use the Near Field Communication (NFC) function in the mobile to pass the gate 

machine. The Beijing subway has supported scanning mobile to enter station, and all 274 

stations have provided the Instruction Manuals for the Use of Mobile Card for passengers.   

Mobile card requires that the mobile phone has NFC function.  In addition, two types opening 

methods are available for different mobile models: 

(1) Huawei P10, Samsung Galaxy S8 Plus, and some other phones have loaded with 

security chip that could open ‘mobile bus’ in the factory, so users just need to download 

the “Beijing One-Card” to open the card online 

(2) Users with other phones need to go to China Mobile Business Hall to replace the 

original SIM card with the NFC-SIM card that has one-card function 

Beijing’s subway let passengers pay on phones with NFC, which is how most mobile payment 

services (like Apple Pay) work in the rest of the world.  

But 70% of China’s Internet users pay with their phones 

– and it’s almost always done through QR codes.   

Early on, NFC was championed by State-owned 

financial services company Union Pay, which 

contributed to slow progress of the technology.  As 

Alibaba and Tencent went with QR codes, their 

respective payment services Alipay and WeChat Pay 

quickly became popular.   

Figure 16: Entering the Beijing 

Subway with the Mobile Phone 
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However, there are signs things are starting to change.  Both Alipay and WeChat Pay already 

offer an NFC option for public transportation.  And the number of NFC-equipped smartphones 

has been steadily rising over recent years, with about 45% of phones costing more than RMB 

1,500 having the feature, according to iResearch.  Many domestic brands like Huawei, Xiaomi 

and Oppo have been putting out NFC-equipped phones for years.   

7.1.1 Problems & Challenges / Advantages 

According to Beijing Municipal Administration Traffic Card, nearly 160 mobile phone brands 

including Xiaomei, Huawei, Samsung, Nubia, One Plus and Meizu support its mobile scan-to-

ride project.  As Apple has not added NFC for public transportation support in 2017, iPhone 

users were not able to use the mobile transit card.  Apple introduced NFC functionality and 

NDEF data readability enhanced in the iOS11 system to enable user’s access in 2018.   

Another point is that the hardware architecture of NFC is complex.  The NFC core hardware 

module is composed of a controller and security module, and the two components are not 

always from the same supplier.  In addition, in some scenarios a booster is needed to make 

the antenna module powerful enough to complete an exchange.  Complex architectures 

require complex ecological chains, and the complexity of these chains bleeds into relevant 

industries, starting from the carriers.  In the process of supply chain consolidation and interest 

distribution, the complexity results in several holes through which market opportunities escape.   

7.1.2 Impacts 

While QR codes have proven remarkably effective at meeting most people’s mobile payment 

needs, it seems ill suited for public transit as compared with NFC. Many of China’s subway 

turnstiles have multiple payment options, including NFC.  Even so, it doesn’t seem to have 

helped NFC adoption in the country.  This is in spite of the fact that the NFC, which is used by 

Apply Pay and Google Pay (among many others), is considered faster and more secure that 

has proliferated in China over the years as costs have come down.  Since NFC relies on radio 

waves, payment requires only a tap of the phone.  There’s no need to wake it up or turn the 

screen on, making it as convenient as traditional transit cards.   

7.1.3 Lessons Learned 

Even if NFC use grows among commuters, the tech may have missed its chance in China.  

The highly mature mobile industry is slipping into a period of stagnation.  As growth hits its 

ceiling, the industry is hungry for new technology.  Many Chinese consumers have already 

moved on to the next evolution in payment tech: Facial recognition.  It’s even showing up in 

subways in some parts of the country.  Some cities have started trailing facial recognition 

systems that automatically deduct fares from a linked account with just a glance at a screen.   

 

7.2 Beijing Subway Yitongxing App – Convenience Travel  

Yitongxing is the official transit app for the capital city Beijing.  Beijing Subway premiered its 

own mobile payment app in Apr 2018, offering passengers the option to pay by QR code, with 

either WeChat or AliPay.  By downloading the app, passenger can travel anywhere within the 

lines of the entire Beijing Metro system, the costs of the trip are deducted upon completion i.e. 

exit from the station, and confirmed through the app.  The QR code-scanning app can be used 

on any smartphone running iOS and Android.   
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During its launch in 2018, users were rewarded with 

discounted fares after spending a certain amount – RMB 

100 scores a 20 percent discount, and RMB 150 

increased the discount to 50 percent.  Discounts will not 

apply after RMB 400.   

The capital uses a metered fare system for subway rides, 

with passengers typically buying single-ride tickets or 

using rechargeable fare cards.   

In early 2019, Beijing Metro also rolled out electronic 

subway tickets, enabling unlimited trips within fixed time 

periods.  The tickets, which can be used on the Beijing’s 

metro network apart from airport lines, made available on 

the app Yitongxing.  One-, two-, three-, five-, and seven-

day tickets, priced RMB 20, 30, 40, 70 and 90 

respectively.  The tickets allow passengers to embark 

and alight subway trains as often as they want within their 

designated time period.   

Since Aug 2019, passengers can buy tickets, recharge 

metro cards and pay excess fares by scanning QR codes 

at ticket windows and machines at those pilot stations.  The cashless payment option service 

cover 55 subway stations, which include commercial centres such as Wangfujing and Xidan, 

and traffic hubs like the Beijing South Railway Station.   

7.2.1 Problems & Challenges / Advantages  

Prior to the official launch of Yitongxing app, the Beijing Subway’s average daily passenger 

volume exceeds 10 million, and about 700,000 people line up to purchase a ticket at subway 

stations every day, which can cause congestion in the concourses at peak times.  The online 

ticket-purchasing app launched in Aug 2017 enables passenger to purchase ticket in advance 

instead of lining up to purchase a ticket.   

7.2.2 Impacts 

Purchasing tickets online and presenting a QR code to pass through a subway gate machine 

is very convenient and time-saving for passengers, and will largely increase the efficiency of 

taking subways, which is conducive not only to passengers’ subway commute, but also the 

entire urban public transportation system.  Since piloting the apps service on its metro lines in 

2017, Yitongxing app has attracted over 11 million registered users by 2019.   

At summer travel peak on 12th July 2019, passengers recorded a whopping 13.75 million trips 

by metro, a record for the capital city.  The Xizhimen, Songjiazhuang, and Xierqi stations were 

the busiest, with daily rides reaching 370,000, 360,000 and 320,000 per day.   

Beijing Metro started a mobile reservation service amid the Covid-19 epidemic and is aimed 

at encouraging staggered shifts and reducing passengers’ waiting time during rush hour.  As 

people are returning to work, creating mounting pressure for epidemic control and prevention.  

The system permits passengers to show up at an agreed time by scanning a provided QR 

code to enter the station, rather than having to wait outside for 10-20 minutes with the crowd.   

 

Figure 17: Instructions on How 

to Use Yitongxing App 

Figure 18: Using Beijing 

Subway’s Yitongxing App 
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7.2.3 Lessons Learned 

The app, Yitongxing, offered by Beijing Ruubypay Science and Technology Co., extended its 

application to pay bus fare by scanning QR codes at the end of 2019, allowing users to board 

buses inside the city as well as buses destined for the city’s urban areas.   

Beijing metro station also support ticket purchases via various tech-savvy methods, including 

social media app WeChat and digital payment app AliPay.  Plans are also afoot to expand face 

recognition-based metro services.  Testing of these is already underway.   

From Jun 2020, the Yitongxing app used for Beijing Subway can also be used for the Hohhot 

Metro in Inner Mongolia, and vice versa, Hohhot residents can take a metro ride in Beijing with 

a QR code generated by the local Qingcheng Metro app.  The high-speed railway linking 

Beijing and Hohhot launched in Dec 2019, the metro apps becoming interoperable greatly 

facilitate the travel of passengers between the cities.   

 

7.3 Shenzhen Metro & Strategic Partners Collaboration 

Shenzhen Metro Group signed a strategic agreement with Internet giant Tencent in Jul 2019 

to develop further cooperation in smart commuting, mobile payment, big data and Internet of 

Things (IoT).  The two sides had been jointly promoting application of technologies, such as 

in-station navigation and facial recognition in different scenarios, to improve the service value 

of smart transport industry.   

Tencent’s passenger QR codes for the Shenzhen Metro system were officially launched in 

May 2018, since then, new advanced technologies have widely been adopted for Shenzhen 

Metro’s services:  

▪ Shenzhen Metro launched a QR-code mini-app in Mar 2019, passengers can now obtain 

electronic receipts sent directly to the user’s electronic WeChat wallet.  Following the 

conclusion of each trip on the Shenzhen Metro, passengers can issue a fapiao by clicking 

the “Inspect Ride Record” on Tencent’s WeChat app.   

The block-chain based e-receipt program, jointly launched by the Shenzhen tax authority 

and Tencent, also covers other sectors in the city’s public transport system, including taxi 

and airport shuttles.  Introduction of the block chain e-fapiao system dramatically reduced 

the number of paper invoice printed out by the Shenzhen Metro, which is estimated to be 

around 160,000 per day.   

▪ In Apr 2019, Shenzhen Metro piloted an intelligent system that can indicate the severity of 

compartment congestion on Metro trains at Airport Station on Metro Line 11.  With two 

Liquid-Crystal Display (LCD) screens installed on the platform that rate the congestion 

severity with colours and a number of cartoon figures, Metro riders can see which 

compartments in the arriving train have the least passengers.   

The system, which is one of the projects by Intelligent Metro, automatically collects real-

time data about a train’s location, weight and passenger load in each of its compartments.  

It guides passengers to choose the compartments with the least number of passengers, 

further improving the safe operation of Metro trains.   

Congestion severity is indicated by the number of cartoon figures, generally three to five, and 

three colours: green, yellow and red.  Five red cartoon figures mean a compartment is severely 

crowded.  The data interface on the screen is bilingual and switches at 10-second intervals.  

The system has been subsequently introduced to other Metro lines.   



D10.7 – Best Practices in Urban Mobility Measures used for Tourism Mobility in Chinese Cities 19/10/2020 

 

 

  42 / 61 

 

In Shenzhen, all elders above 60 years old 

own free pass of metro with no restriction of 

nationality.  In the past, the elders can only 

enter and leave the side door free of charge 

after manual ID verification, which now have 

been replaced by self-service verification.  

Passengers on wheelchair can choose to 

identify themselves through face or finger 

vein recognition.   

7.3.1 Problems & Challenges / Advantages 

Shenzhen plans to build more metro lines in the coming 15 years in a bid to improve traffic 

within the city and boost links with nearby cities.  Shenzhen Metro Group, the city’s dominant 

metro operator, announced an ambitious plan to have 33 metro lines in operation with a total 

length of 1,334 km in 2035.  In 2018, the city has eight metro lines in operation with a total 

length of around 286km, several more lines are under construction with a length of 273 km.   

Planning a successful metro railway system is challenging due to the fast development of 

urban cities and time consuming construction.  Introduction of smart mobility technologies and 

enhancement in user access to public transport facilities is crucial to the future development 

of the continuously expanding metro systems and traffic flow in the city.   

7.3.2 Impacts 

One year since the introduction of QR code payment applications in May 2018, the number of 

registered users has reached 17.38 million.  The number of daily users has reached 1.53 

million, 12 times more than the figure when it was introduced.  During the May Day holiday in 

2019, the number of daily uses reached 1.99 million.   

7.3.3 Lessons Learned 

Based on AI technology, the biometric side gate applies 

binocular detection and combines face, finger vein, ID 

card and other verification ways, effectively prevent 

masks, photos and videos frauds.  The recognition 

accuracy rate achieves 99.99%, which reaches the world 

leading level.  The intelligent customer service system 

supports other self-service functions such as ticket 

inquiry, transportation card recharging, and other 

abnormal situations processing.  The system provides passenger registration reports, 

passenger statistics, passenger affairs management and other functions, making subway 

service more user-friendly, more convenient, and more comprehensive.  

 

7.4 Mobile Payment Solutions in Urban Transports 

Over the past few years, paying with mobile phone has become a daily gesture in China.  In 

accordance to statistics released by the People’s Bank of China in early 2020, the number of 

electronic payments processed by the country’s banks increased by 6.3 percent compared to 

the same period in 2018.  More than 62.1 billion electronic payments have been registered, 

including 30.7 billion mobile payments transactions, representing a year-on-year increase of 

73.6%.  Furthermore, 92% of consumers in China’s major cities use WeChat Pay or Alipay as 

Figure 19: Shenzhen Subway’s 

Congestion Severity System 

Figure 20: Shenzhen Subway 

Biometric Side Gate 
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their primary means of payments.  The phenomenon is the same in rural areas, with 47% of 

the rural population reported to regularly use mobile payments across China.  In March 2020, 

776.1 million persons were using mobile payment in China.   

Local bus services and subway train systems in over 120 Chinese cities already accept Alipay 

app’s phone-based payments.  Tencent’s digital payment service has also covered more than 

100 cities where about 60 million people using it (2019).  ApplePay, JDPay, UnionPay and 

China Telecom Bestpay, a subsidiary of China Telecom Corp, also provides such services.   

Chinese tech conglomerate Tencent continues to expand its QR code payments, bus hailing 

and intelligent travel service assistant, in an effort to grab a slice of China’s burgeoning smart 

transportation market.  The Shenzhen based company has ramped up its efforts to promote 

the digitalization of China’s public transport sector, and is working with local governments, bus 

and subway companies to promote its QR code payments.   

Rather than swiping public transportation cards, or queuing for tickets to pay for journeys, 

commuters simply scan a QR code generated on their 

phones via a smartphone app.  Since its initial launch in 

2017, the QR code payment service for buses, subways 

and ferries have expanded to cover more than 50 million 

users in 100 cities within its first year.   

Tencent also signed agreement with Shenzhen Airlines 

to allow passengers to use QR codes for security checks 

and boarding planes.  The partnerships extend to 

cooperation in big data, cloud computing and artificial 

intelligence.   

Tencent is also piloting a bus hailing business in 

Zhengzhou, the capital of Henan province, and exploring the application of cloud computing 

and big data in analysing real-time traffic data for smarter transport management.  

Fellow tech conglomerate Alibaba Group is also eyeing public transportation systems, with its 

digital payment method Alipay.  Users can use Alipay on a range of metro systems, including 

those in Beijing, Shanghai, Xi’an and Hangzhou.  As of May 2018, Alibaba said its digital wallet 

was also accepted on buses in 50 cities, with 50 more target within next year.   

Competition between the two giants is intense, with both trying to assert their own system as 

the digital wallet of choice in scenarios ranging from bike-sharing, ride-hailing, e-commerce, to 

money transfers. 

7.4.1 Problems & Challenges / Advantages 

The ubiquity of mobile payments in China means that when it comes time to pay, most people 

are tapping through their phones to get to the right app and pull up the QR code.  Companies 

have even found workarounds to allow refreshing codes when users are offline, like during a 

flight without WI-Fi.  But typically, generating and scanning a QR code is quick, and it was a 

cheap technology to implement.  Once it became the default payment system, it was only a 

matter of time before it started invading public transportation.  

7.4.2 Impacts 

Urban Chinese people have an especially strong affinity towards digitalization.  Most Chinese 

people are active on social media platforms and share their life experiences with friends and 

Figure 21: Using Tencent’s 

Payment Platform 
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family. Unlike WhatsApp, WeChat – the most popular social media and communication 

platform in China – is not merely a messenger app, but has also been developed into an e-

commerce platform with integrated payment functionality.  Its all-in-one platform is easy and 

convenient to use, and most Chinese have no concern about data protection and the sharing 

of personal information.    

The challenges remain in the drive to adopt digital payments across all public transportation 

systems in the country.  One is the high cost of installing related equipment and maintenance, 

since the services are provided free of charge to the general public, the government needs to 

find a way to compensate them, such as, in the form of subsidy.  Besides, for older people, 

and people in lower-tier cities where smartphone penetration is low, awareness campaigns are 

needed to popularize the new payment methods.   

Consumption and usage of data of travellers can be minded for research and development of 

customized products and services, but any such operations should be under the supervision 

of the government, to protect passenger privacy.   

7.4.3 Lessons Learned 

Traffic jams, parking difficulties, and overcrowding on buses and subways are the top three 

problems for urban commuters in China.  More than 60 percent of Chinese people have used 

smart transportation services such as online ride-hailing and mobile maps, while 36 percent of 

travellers pay for public transit with QR codes, according to a report released by a think tank 

of Tencent Financial Technology in Oct 2018.   

With the outbreak of Covid-19, some municipal bus operators, in Beijing and Shenzhen, are 

also encouraging people to use traceable payment methods like WeChat, Alipay or transit 

smart cards, instead of cash.  These payment methods not only cut down on exposure risks, 

but also help local authorities trace possible contacts and quickly inform passengers and 

relevant communities if a passenger is diagnosed with Covid-19.  Shanghai has put QR codes 

in its buses and is encouraging passengers to scan and register their contact information.  QR 

scans are required upon entry or departure from certain regions, as well as to enter some 

apartment buildings, work-places, transit systems and other public destinations.   

 

7.5 Conclusions and Lessons to Learn from China on Mobile Apps & Integrated 

Mobile Payment Solutions 

Urban residents in China developed a strong affinity and open-mind when it comes to testing 

new technologies.  Smartphones, apps and widgets are frequently incorporated into daily life.  

There is almost no perceivable concern about data protection.  New technologies are adopted 

provided they yield added value that can be recognized.  New mobility services, such as ride 

sharing, car- and bike-sharing, the ability to search for car parks, and facilities for booking via 

apps or smart cards for public transport are spreading rapidly.  

The Chinese digital mobility service market has exhibit tremendous growth rates.  Taking into 

account the habits of Chinese customers is extremely important for service providers and app 

developers.  It should also be noted that customers are very price-sensitive, and choose their 

traffic modes pragmatically according to cost.  The integration of payment functions also plays 

an important role.  Chinese users prefer to pay via app rather than by credit card, which is the 

more common means in the USA and Europe.  ‘All-in-one’ platforms for social media and e-

commerce enjoy a high user acceptance in China.   
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This document examines a number of measures on mobile applications and integrated mobile 

payment solutions in China: 

(1) NFC Application in Beijing Subway 
(2) Beijing Subway Yitongxing App – Convenience Travel 
(3) Shenzhen Metro & Strategic Partners Collaboration 
(4) Mobile Payment Solutions in Urban Transports 

7.5.1 NFC Application in Beijing Subway 

Many of China’s subway turnstiles have multiple payment options, including NFC.  Even so, it 

doesn't seem to have helped NFC adoption in the country.  This is in spite that NFC, used by 

Apple and Google Pay (among many others), is considered faster and more secure that has 

proliferated in China over the years as costs come down.  Since NFC relies on radio waves, 

payment requires only a tap of the phone.  There’s no need to ‘wake it up’ or turn the screen 

on, making it as convenient as traditional transit cards.   

Beijing’s subway let passengers pay on phones with NFC, but 70 percent of China’s Internet 

users pay with their phones – and it’s almost always done through QR codes.  Even if NFC 

use grows among commuters, the technology may have missed its chance in China.  The 

highly mature mobile industry is slipping into a period of stagnation.  As growth hits its ceiling, 

the industry is hungry for new technology.  Many Chinese consumers have already moved on 

to the next evolution in payment tech: Facial Recognition.  It’s already showing up in subways 

in some parts of the country.  Some cities have started trailing facial recognition systems that 

automatically deduct fares from a linked account with just a glance at a screen.   

Foreign cities could learn from Beijing’s subway experience as in the case for NFC adoption 

when deciding from a wave of new mobility technologies and advancements for application to 

ensure such integration are not quickly obsolete or redundant or any such investments might 

never stand a chance to recoup its capital outlay.   

7.5.2 Beijing Subway Yitongxing App – Convenience Travel 

Yitongxing is the official transit app for the capital city Beijing.  The Beijing Metro premiered its 

own mobile payment app in Apr 2018, offering passengers the option to pay by QR code, with 

either WeChat or AliPay.  By downloading the app, passenger can travel anywhere within the 

lines of the entire Beijing Metro system, the costs of the trip is deducted upon completion i.e. 

exit from the station, and confirmed through the app.  The QR code-scanning app can be used 

on any smartphone running iOS and Android.   

Purchasing tickets online and presenting a QR code to pass through a subway gate machine 

is very convenient and time-saving for passengers, and will largely increase the efficiency of 

taking subways, which is conducive not only to the passengers’ subway commute, but also the 

entire urban public transportation system.  Since piloting the apps service on metro lines in 

2017, Yitongxing app has attracted over 11 million registered users by 2019.   

Integration of mobile applications and payment systems significantly improve the efficiency of 

commuters travel in public transportations.  Foreign cities, especially those resembling similar 

population density, can draw on the same benefits as the Yitongxing application in Beijing.   

7.5.3 Shenzhen Metro & Strategic Partners Collaboration 

Shenzhen plans to build more metro lines in coming 15 years in a bid to improve traffic within 

and nearby cities.  Introduction of smart mobility technologies and enhancement in access to 
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public transport facilities is crucial to future development of the continuously expanding metro 

systems and traffic flow in the city.   

Shenzhen Metro Group signed a strategic agreement with Internet giant Tencent to develop 

cooperation in smart commuting, mobile payment, big data and IoT.  The two sides had been 

jointly promoting application of technologies, e.g. in-station navigation and facial recognition in 

different scenarios, to improve the value of smart transport industry. 

Foreign cities can explore similar models for traditional subway or public transport operators 

to facilitate and strive collaboration with mobile technology application companies to enhance 

the overall commute experience and integrate into the daily habits of its passengers.   

7.5.4 Mobile Payment Solutions in Urban Transports 

China has developed differently in terms of payment methods: while all developed countries 

have switched from cash to credit cards and are now switching to mobile phones, China has 

skipped a step.  The use of credit card in China is sporadic, if not non-existent.  Even though 

mobile payment is overgrowing across the continent, the Chinese are using phone payments 

more often than their neighbors in Asia.   

Local bus services and subway train systems in over 120 Chinese cities already accept Alipay 

app’s phone based payments.  Tencent’s digital payment service has also covered more than 

100 cities where about 60 million people using it (2019).  ApplePay, JDPay, UnionPay and 

China Telecom Bestpay, a subsidiary of China Telecom Corp, also provides such services.   

The simplicity and convenience of mobile phone payments in China has drastically improved 

the overall experience and efficiency in the public transport sector in China.   

Most Chinese people are active on social media platforms and share their life experiences with 

friends and family. Unlike WhatsApp, WeChat – the most popular social media and 

communication platform in China – is not merely a messenger app, but developed into an e-

commerce platform with integrated payment functionality.  Its all-in-one platform that is easy 

and convenient to use, and most Chinese do not have concern about data protection and the 

sharing of personal information.    

Challenges remain in the drive to adopt digital payments across all public transport systems in 

the country.  One is the high cost of installing related equipment and maintenance, since the 

services are provided free of charge to the general public, the government needs to find a way 

to compensate them, such as, in the form of subsidy.  Besides, for older people, and people 

in lower-tier cities where smartphone penetration is low, awareness campaigns are needed to 

popularize the new payment methods.   

Consumption and usage of data of travellers can be minded for research and development of 

customized products and services, but any such operations should be under the supervision 

of the government, to protect passenger privacy, this is particularly more important in foreign 

countries where residents are more conscious of data privacy issues.   
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8 SMART Urban Transportation Management in 
China  

 

8.1 Didi’s Inter-Connecting Platform Measures   

Aided by large influx of capital, Didi assertively begun to dip its toes in new waters over the 

years.  Besides its ever-expanding platform for mobility services, Didi is increasingly active in 

the highly interconnected areas of artificial intelligence (AI), big data, smart transportation and 

self-driving technology.   

Didi’s growing interest in these areas is reflected by the gradual expansion of the company’s 

research network.  Didi setup its first research facility, the Didi Research Institute in Beijing, in 

late 2015 to work on ways to use AI for optimization of its dispatch system and route planning.  

Two years later, Didi opened a research centre in 

Silicon Valley (Didi Labs) to accelerate the 

development of self-driving vehicle technology 

and computer vision. Located not far from 

Google’s headquarters, the facility marks Didi’s 

first physical presence outside of China and 

houses around 100 researchers and AI 

specialists. In Jan 2018, Didi announced the 

establishment of Didi AI Labs to facilitate AI 

research on intelligence traffic technology.  With a team of 200 scientists and engineers, Didi 

AI Labs will work on natural language processing, computer vision, deep learning, and other 

innovative technologies.   

The launch of Didi AI Labs came just one day after Didi introduced its Smart Transportation 

Brain, a solution that brings together data from government and other partners to develop a 

city traffic management system powered by AI and cloud technology.  Prior to its launch, the 

project had been in development for around a year, piloting over 20 cities in China.  The AI 

based technology optimizes traffic flow by changing the direction of traffic lanes at busy times.   

As a virtuous example of the interconnection between various technologies, Didi’s Smart 

Transportation Brain analyses data of video cameras, sensors and GPS signals from Didi’s 

cars, as well as smart traffic lights.  The system builds on Didi’s prior experience in the realm 

of big data operation that stems from the vast amount of information the company produces.  

Didi conducts 2 million rides daily driven by around three million drivers, which together result 

in more than 70 terabytes of daily data.  That is around seven times the printed collection of 

the US Library of Congress.  Didi analyses this extensive quantity of data to identify traffic hot 

spots and predict when more cars are needed on the road – a usage of data that seems 

unimaginable in other countries, not least because of privacy concerns.   

In 2017, Didi entered a strategic partnership with the Shenzhen Transportation Commission to 

build an open, big data-enabled smart transportation system, the platform will use Didi’s 

machine-learning algorithms and data analytics to provide public transportation management 

tools and more flexible options to citizens in Shenzhen.  The city will enable Didi’s access to 

urban bus, subway, taxi, bicycle and road infrastructure data, in order to build an integrated, 

data-driven smart transportation system for the city using the company’s artificial intelligence-

based dispatching, routing and payment technologies.   

Figure 22: Didi AI Lab 
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8.1.1 Problems & Challenges / Advantages 

Didi is also increasingly looking to develop self-driving vehicle technology.  At present, Didi’s 

plans are less advance than those of Alphabet’s Waymo or Baidu, which is widely considered 

to be the leader of self-driving technology in China.  However, the company is going to great 

lengths to catch up fast, with the opening of Didi Labs in California being one of the most visible 

signs.  Moreover, just months after the launch of its research facility in the US, the company 

officially announced its self-driving car project and in the same year obtained the certificate for 

High-Definition mapping in China.  These maps possess extremely high precision at 

centimetre-level, which is needed for automated vehicles to maneuver the complexity of real-

world traffic.   

8.1.2 Impacts 

In Feb 2018, Didi subsequently began testing its vehicles in three cities in both the US and 

China.  It has also struck partnerships with several companies, such as Germany’s 

Continental, to cooperate in developing connected vehicles tailor-made for Didi’s ride-hailing 

services.  In a similar vein, Didi formed a joint venture with Volkswagen to help develop 

purpose-built vehicles for its services.   

8.1.3 Lessons Learned 

Didi is expanding, becoming increasingly integral to China’s transportation ecosystem and 

smart-city goals.  The company’s vast service network and broad product offerings give it the 

advantage of having the most extensive and detailed data set on transportation and traffic 

patterns in China.  Moreover, there is little or no opportunity for foreign-owned companies to 

compete in smart-city development.  For security reasons, China restricts foreign involvement 

in the necessary research and surveying.  With such a dominant incumbent continuing to 

parlay its strengths, China will prove a challenging market for foreign companies looking to 

enter on-demand mobility.   

Didi’s business model remains an interesting combination of artificial intelligence, big data and 

the services of millions of relatively low-skilled drivers.  However, its investments in self-driving 

cars suggest a different future, with fewer humans, or perhaps none at all.  

 

8.2 “City Brain” Smart Transportation System in Hangzhou 

Traffic used to be a frequent headache for residents in Hangzhou, the eastern Chinese city 

that is home to Alibaba.  Alibaba’s invention, dubbed the City Brain, was initiated by Alibaba’s 

cloud computing arm in Hangzhou in 2017 that aims to boost the city’s overall efficiency.   

After two years of testing in Alibaba’s home base, City Brain become the new infrastructure for 

Hangzhou, with a total coverage area of 420 square kilometres, including over 1,300 traffic 

lights.  Over 200 traffic officers are connected via mobile phones, enabling them receive real-

time alerts on any traffic-related emergencies.   

The City Brain is a cloud-powered and artificial intelligence-driven urban traffic management 

system to gather information across Hangzhou, such as video from intersection cameras and 

GPS data on the locations of cars and buses.  The platform analyses the information in real 

time as it coordinates more than 1,000 road signals around the city with the aim of preventing 

or easing gridlock.  The platform provides real-time traffic recommendations and travel routes 

based on its video and image recognition and the use of big data.  Real time emergency lane 
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control and urban infrastructure condition are only a few examples for the scope of the ET City 

Brain.   

In early 2019, an intelligent parking system was launched in Hangzhou, Zhejiang province, 

allowing cars to leave before paying parking fees around the city.  The system covers all the 

districts and counties in Hangzhou, with access to over 260,000 parking spots.   

Once Hangzhou residents register to the system with their mobile phone number through Ali-

pay or 30 other methods, they will be able to park and leave before paying fees in any of the 

city’s open parking areas.   

The system shares all data from the intelligent parking lots with the government, promoting 

city management in the digital era.  Shared information also enables timely control of road 

traffic.  New parking lots with more reasonable distribution will also be constructed by the 

Ministries of the government according to demand.  Other services, including intelligent parking 

guidance, car searching, parking spot ordering and shared parking spaces will be put into 

operation in the future.   

8.2.1 Problems & Challenges / Advantages 

The technology has raised privacy concerns, particularly in China, where surveillance is rising 

and facial recognition cameras are spreading into areas like public restrooms.  According to a 

survey by Tencent and China Central Television (CCTV) in 2019, nearly 80% of respondents 

said they worried about the impact of artificial intelligence on their privacy.  Alibaba argues that 

the benefits of City Brain will outweigh concerns in the end, primarily by allowing cities to 

function on “as little resources as possible”.   

8.2.2 Impacts 

As a result of City Brain’s ability to predict traffic flow, detect accidents and instant feedback, 

Hangzhou has dropped to the 57th spot from 5th on the list of China’s worst congested cities.  

The City Brain took over the 128 signal light intersections in 

Hangzhou, reducing the average traffic time of the pilot 

areas by 15.3 percent, and average time for the elevated 

road vehicles to save 4.6 minutes.   

City Brain has shortened commuters and also helped first 

responders by enabling fire trucks and ambulances to halve 

the amount of time it takes to get to emergencies scene. 

Through real-time control of traffic lights, 120 emergency vehicles such as ambulances are 

able to cut half of their time to the scene, hoping for more possibilities.   

In version 2.0, the system further optimizes the city’s firefighting efforts by providing crucial 

information to firefighters, such as water pressure, the number and position of fire hydrants in 

a given area, the location of gas pipes and other details they need to know.   

8.2.3 Lessons Learned 

City Brain gives meaning to data.  By using artificial intelligence and advanced algorithms, the 

City Brain is able to analyse a large amount of data and turn them into actionable information 

in real-time speed.   

Hangzhou is working to establish an integrated transportation service system both online and 

offline, providing a series of mature solutions that will help relieve the pressure of car parking 

in the city.  The operation of the system has expanded from transportation management to 

Figure 23: Presentation of 

Hangzhou City Brain 2.0 
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parking, medical treatment, housing, tourism, public security and market regulation.  By 2025, 

cities using such systems could cut commutes by an average of 15 to 20 percent.   

 

8.3 Shenzhen Traffic Police Bureau – Traffic Brain 

Shenzhen is a world-famous, booming metropolis, with skyrocketing economic and population 

growth.  The city’s traffic is a major challenge, particularly traffic congestion.  Shenzhen Traffic 

Police Bureau (STPB) adopted Big Data methods of translating data into solid plans and 

encouraged public participation to drive the transformation of modern policing mechanisms.   

STPB deepened cooperation with Huawei to explore efficient intelligent traffic management 

technology architecture – a city-wide traffic brain.  Launched in 2017, the traffic brain is based 

on high-level design principles to comprehensively plan the urban traffic system.  The model 

includes cutting-edge technologies such as video cloud, big data, and artificial intelligence in 

order to build a unified open, and intelligent traffic control system.   

The Bureau also improved the use of big data to create a unified data collection, analysis, and 

processing platform to achieve higher levels of information resource sharing, integration, and 

utilization.  A big data resource pool was created in the cloud for instant access.  As a result, 

the analysis of traffic data made it possible to deliver more high-quality and efficient traffic 

services for its residents.   

▪ Full awareness of city-wide traffic: STPB has setup 

a road monitoring system that can detect traffic 

conditions through license plate identification, 

video surveillance, and other methods with a 

detection accuracy rate of up to 95 percent. The 

system collects about 700 million pieces of vehicle 

data every month, and integrates nearly 40TB of 

data from 78 system databases, both internal and external. All these contribute to useful 

big data enabled traffic congestion analysis and optimization.   

▪ AI-assisted law enforcement: Law enforcement is the main work of the traffic police 

department.  Originally, STPB relied on cops on patrol (on foot or in car) to confirm that a 

driver had committed a traffic violation.  After AI technology was introduced, the big data 

analytics platform could respond to checkpoint data within seconds.  The traffic brain can 

process up to 10 million images per day and identify vehicle features, as well as identify 

traffic violation images at an accuracy rate of more than 95 percent.  In fact, the use of AI 

technology, which ensures accurate closed-loop processing of the images, has made a 

tenfold improvement in identifying traffic violation images.   

▪ Big Data improves crime fighting efficiency: in the past, we needed seven days to prepare 

data resources, develop custom search queries, and perform data analysis to find the 

proper data for an important case.  Today, the Shenzhen Traffic Bureau uses a big data 

platform and traffic analysis modelling engine to create multiple reports for disqualified 

driving, drunk driving, and cars with multiple violations.  As a result, intelligence can be 

generated and pushed precisely within 30 minutes, which helps pinpoint violations.  

Recently, 37,055 cases of serious violations of all types were investigated and 874 vehicles 

with fake or cloned license plates were detained.  Police officers’ work efficiency is nine 

times greater than before.  Vehicles with cloned or fake license plates, scrapped vehicles, 

Figure 24: Police Showing 

Shenzhen’s Traffic Brain System 
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and vehicles with multiple violations have almost disappeared from the streets of 

Shenzhen.   

▪ Improved travel experience: STPB has setup a real-time surveillance system for all signal-

equipped intersections in Shenzhen, and developed a precise traffic signal control mode 

based on the traffic time-space software engine.  The Bureau also collects a variety of data 

via converged checkpoints and roaming police cars.  The Bureau can then precisely 

establish lanes through intersections, and organize traffic flow through big data 

management and control.  This has helped increase road capacity by about 8 percent.   

8.3.1 Problems & Challenges / Advantages 

The city that pioneered China’s reform and open-up, Shenzhen is now among the world’s 

leading innovation hotspots and home to prominent innovative enterprises.  A robust economy 

and close economic links with other cities in the Greater Bay area are pushing it to create an 

even faster, more intelligent and environment-friendly transport system.  In 2018, more than 

15.51 million vehicles and 250 million people passed through the ports of Shenzhen.   

Shenzhen’s land size is less than 2,000km2, and there are only slightly more than 600km of 

roads.  It has the highest vehicle density in China with an average of about 530 vehicles per 

km.  As a result, the conflict between people, vehicles, and roads was an increasing problem.  

The number of inhabitants continues rising every year, Shenzhen must promote a continuous 

improvement process to ensure that traffic management stays under control.   

While Shenzhen has always been considered to be at the forefront of traffic management 

practices in China, the bureau wanted to do more to make city streets safer as the metropolis 

continues to grow.  Previous achievements by STPB would have been impossible without the 

use of a large number of Information and Communication Technologies (ICT) as well as long-

term strategic assistance from ICT vendors.   

8.3.2 Impact 

Shenzhen has established a comprehensive system platform, that is, road traffic operation 

evaluation system with a traffic analysis model, which has been applied for decision-making 

process of transportation planning and management.  This system is possible to evaluate road 

traffic operating conditions through time and space dimensions, and providing effectively 

technical assessment tools for transportation authority of local government.  The database is 

developed to integrate multisource data with real-time traffic monitoring data and support 

massive data processing and geographic information systems spatial computing in real-time 

for urban traffic operation and management.   

Huawei’s high-speed optical transport network enables transmission at 400 Gbit/s, data 

storage of over 20 PB and data processing for tens of billions of elements.  The Shenzhen 

network carries about 40 times the data of a traditional police network.   

Data-based smart transportation is crucial for metropolis like Shenzhen, where there is limited 

space and residents working downtown while living on outskirts because of high downtown 

housing prices.  Shenzhen has an all-electric urban bus fleet, more than 20,000 new energy 

vehicles, mostly electric taxis, are shuttling around the city.   

8.3.3 Lessons Learned 

In China, smart city practice, big data collected from mobile devices, and social network-

reflected human behaviours are useful for analysing human mobility, obtaining urban space 
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recognition and exploring spatiotemporal urban structure, which is preconditions for planners 

to integrate land use with transportation planning in China.   

Construction of a new smart city in China focuses 

on people’s welfare and urban governance.  With 

smart infrastructure construction, IoT sensors for 

collecting mobile device data and platform 

development that use real-time traffic monitoring 

are opening a new era for urban management.  

Due to the rapid progress of information and 

communication technology, the emergence of big 

data available from various sources has presented opportunities for urban research.   

In the future, STPB will develop smart police terminals based on 5G technologies, analyse 

historical data by means of traffic simulation to predict traffic volume in each corner of the city; 

invest nearly RMB 3 billion to upgrade all checkpoint systems, including an improved high-

definition video system, so that its coverage rate will reach over 70 percent.  By relying on the 

most powerful city-wide traffic brain, big data, and innovative ICT measures, Shenzhen will be 

able to build an even more robust traffic network.   

 

8.4 Conclusions and Lessons to Learn from China on SMART Urban 

Transportation Management in China 

Most Chinese cities were not prepared for the rapid growth in private car use that has been 

seen in recent years.  In the absence of timely and appropriate corrective action, they are 

currently suffering from congestion, lack of car parks, and air pollution.  The municipal 

governments’ response to the overloading of transport infrastructure varies from location to 

location.  The central government creates strategic orientation and sets objectives, whereas 

municipal governments implement policies in a different way.  Changes in legislation and new 

regulations will in most cases not be foreseeable beyond the short term.  New developments 

and technologies are usually regulated after a successful market launch.   

In these metropolises, innovative concepts are being integrated into urban mobility at break-

neck speed, as old concepts are being abandoned – witness the complete disappearance of 

motorcycles with combustion engines from public roads in city centres of various urban areas 

in China.  In many areas, an ideal breeding ground is being created for fast implementation of 

new technologies and concepts, by the coming together of various framework conditions: the 

availability of large-scale finance, a mentality of trail and error, and an extremely strong desire 

to succeed as a first mover.   

In this chapter, we have examined the following measures that have been introduced on 

SMART urban transportation management in China:  

(1) Didi’s Inter-Connecting Platform Measures 
(2) “City Brain” Smart Transportation System in Hangzhou 
(3) Shenzhen Traffic Police Bureau – Traffic Brain 

8.4.1 Didi’s Inter-Connecting Platform Measures 

Besides ever-expanding platform for mobility services, Didi is increasingly active in the highly 

interconnected areas of artificial intelligence, big data, smart transportation and self-driving 

technology.  Didi introduced Smart Transportation Brain, a solution that brings together data 

Figure 25: Intelligent Operation 

Centre, City Brain Awareness 
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from government and other partners to develop a city traffic management system powered by 

AI and cloud technology.  The system builds on Didi’s prior experience in the realm of big data 

operation that stems from the vast amount of information the company produces.   

Didi’s expansion becomes an integral part to China’s transportation ecosystem and smart-city 

goals.  The company’s vast service network and broad product offerings give it the advantage 

of having the most extensive and detailed data set on transportation and traffic patterns in 

China.  Moreover, there is little or no opportunity for foreign-owned companies to compete in 

smart-city development.  For national security reasons, China restricts foreign involvement in 

the necessary research and surveying.  

Foreign cities shall consider Didi’s unique model in forming public private partnership with the 

Chinese government in leveraging its vast stretch of service offerings that produce enormous 

amount of data in the transport industry for the benefits of developing a sustainable transport 

ecosystem in China.  Foreign cities might not have the luxury of such partners to work with as 

China’s sheer scale of the market provides ground for massive capital investment to conduct 

research and development that tailored for the market.  It might be in the cities’ best interests 

to strive a healthy balance between protectionism on local industry and leveraging resources 

from foreign, multinational companies that has the capacity to provide new advancement and 

technologies for the desired growth and evolution of the transport industry.    

8.4.2 “City Brain” Smart Transportation System in Hangzhou 

The City Brain initiated by Alibaba in 2017, is a cloud-powered and artificial intelligence-driven 

urban traffic management system that gathers information across Hangzhou, such as videos 

from traffic intersection cameras and GPS data on locations of cars and buses.  The platform 

analyses information in real time as it coordinates over 1,000 road signals around the city with 

the aim of preventing or easing gridlock.   

The platform provides real-time traffic recommendations and travel routes based on its video 

and image recognition and the use of big data.  Real time emergency lane control and urban 

infrastructure condition are only a few examples for the scope of the City Brain.   

Hangzhou has the natural advantage to become a pilot city for City Brain as the headquarter 

city for technology giant Alibaba, it is important for any foreign cities to promote preferential 

policies and measures that can foster a similar relationship with technology firms in working 

together to develop smart transportation system for the city.  The local government authority 

has access to the transport data but must collaborate with the technology firm to joint develop 

a smart transportation system that can be tailored for the urban city.   

Hangzhou is working to establish an integrated transportation service system both online and 

offline, providing a series of mature solutions that will help relieve the pressure of car parking 

in the city.  The operation of the system has expanded from transportation management to 

parking, medical treatment, housing, tourism, public security and market regulation.  By 2025, 

cities using such systems could cut commutes by an average of 15 to 20 percent.   

8.4.3 Shenzhen Traffic Police Bureau – Traffic Brain 

Shenzhen Traffic Police Bureau adopted Big Data methods of translating data into solid plans 

and encouraged public participation to drive transformation of modern policing mechanisms.   

The Bureau improved the use of big data to create a unified data collection, analysis, and 

processing platform to achieve higher levels of information resource sharing, integration, and 

utilization.  A big data resource pool was created in the cloud for instant access.  As a result, 
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the analysis of traffic data made it possible to deliver more high-quality and efficient traffic 

services for its residents.   

By analysing the urban traffic data and observing the real-time traffic conditions through the 

CCTV system, the “Urban Brain” could optimize the traffic signal timing.  In big cities, the traffic, 

with millions of people and cars, can become a serious issue for the livelihood of the denizens.   

Construction of a new smart city in China focuses on people’s welfare and urban governance.  

Smart infrastructure construction, IoT sensors for collecting mobile device data and platform 

development using real-time traffic monitoring are opening a new era for urban management.  

Due to the rapid progress of information and communication technology, the emergence of big 

data available from various sources has presented opportunities for urban research.   

By relying on the most powerful citywide traffic brain, big data, and innovative ICT measures, 

foreign cities can draw from Shenzhen’s experience and be able to build an even more robust 

traffic network.   

 

9 Conclusions and Lessons Learned 
A key takeaway for countries in the developed world is the speed at which China is able to 

plan and execute its industrial development ambitions. The incredibly dynamic nature of 

change within the Chinese transport sector can provide a valuable, albeit potentially bitter 

lessons in how quickly change can come about (e.g. NFC technology).  Cities around the world 

-in particular, in Europe- could be in jeopardy if it does not adapt, innovate, and reconfigure 

itself in tandem with global dynamics and realities.   

The Chinese mobility companies show more of a ‘trial and error’ approach than most western 

counterparts who often tend to focus more towards weighing and balancing risks.  This could 

potentially give them a competitive edge in the long run.  Nevertheless, one will need to learn 

from China’s ability to embrace innovations if they wish to stay at the forefront of the global 

transportation industry.   

Indeed, China has been embracing and welcome disruptive technological developments with 

open arms.  A key take-away in this domain is the large availability of risk and venture capitals 

in China.  With both the State and the private sectors essentially ‘betting on innovation’, the 

Chinese industry is flush with capital funds intended to develop and adopt new and disruptive 

technologies, to develop innovative mobility systems and concepts, as well as to fund mobility 

start-ups.  As history has shown, risk often pays off.  In contrast, many developed countries -

in particular in Europe- have comparatively risk-averse attitude towards financing innovation 

and could draw valuable lessons from China in this domain.   

China’s innovative financing approach and the mechanisms it has used to raise funds can 

provide useful lessons for European countries and cities. Financing transportation is expensive 

and raising the capital necessary to undertake investments is a major challenge for countries 

across the world; a challenge that China has managed to overcome with remarkable ease.  

Indeed, the Chinese financing approach, while having raised worries about high levels of debt, 

has successfully been able to support expansion of Chinese transportation expenditure and 

has allowed China to build the largest high-speed rail and road networks on our planet and to 

do similarly at the city level.   
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The Chinese government continues to tackle road congestion problems and pollution through 

the development of urban transportation networks. However, they realize that increasing the 

supply of public transport without taking into account the return of investment and substantially 

reduced use of cars is impractical. So, in Chinese cities, car ownership and use, shared 

mobility, and public transport will coexist for a long time. New modes of travel will enhance the 

efficiency and competitive-ness of traditional transport mode, and help build a sustainable 

urban transportation network.   

As demonstrated in the first cluster of this document: Mobility Management and Transport 

Planning Measures in China, significant social costs including but not limited to air pollution 

and traffic congestions come hand-in-hand with rapid economic growth for many of the urban 

cities in China.  It is imperative for the government, as regulatory authority at the very top of 

the hierarchy, governing the planning and development of the transport infrastructure system, 

to undertake imminent actions and measures to counter any issues and challenges along the 

way. The phenomenal expansion of subway systems in Beijing and Shanghai over the past 

decade has shown the government’s determination in addressing these issues. Major cities 

such as Beijing and Shenzhen also applied innovative measures including lottery system for 

license plates registrations and road access rotations, car parking fees etc., that can provide 

temporary relief over the pressure of increasing vehicles on the road.   

In our second cluster: Alternative Energy Vehicles in China, Shenzhen Bus Group provided 

a perfect case study for the rest of the world -in particular, for European cities- in its successful 

transition into a 100-percent fully electrified bus fleet with the collaboration efforts from both 

the public and private sectors that supports a comprehensive electro-mobility ecosystem.  As 

China and its consumers evolve to become the world’s biggest energy vehicles market, the 

foundation could only be built with full support from both the State and local government, by 

setting adequate incentives, subsidies, tax concessions, preferential treatments for domestic 

suppliers, substantial investments and participations by State owned enterprises on charging 

infrastructures etc., that helps to shape and sustain the development of the industry.   

Mobility sharing has taken off in China like no others in the world, the third cluster: Mobility 

Sharing in China, has seen the evolution of the shared economy developing in the transport 

sector in China over the past decade, earmarked with Didi Chuxing acquiring the entire China 

operations from its rival and global leader Uber, leading to over 80 percent market dominance 

in the ride hailing segment of the industry, as well as the boom and bust of the dock-less bike-

sharing models that has seen massive capital investments evaporated overnight. The steady 

growth of the car-sharing sector also goes to demonstrate Chinese consumers’ acceptance of 

new lifestyles in adapting the sharing economy models. China’s experience with the mobility 

sharing sector provided valuable lessons for European cities in addressing the need for 

guidelines and regulations in the development of new industries, or authorities risk playing 

‘catch-up’ once the sector has taken off and sometimes out of control.   

Fourth cluster: Mobile Apps & Integrated Mobile Payment Solutions in China, has shown 

the importance of a cohesive development approach for urban mobility alongside the rapidly 

changing mobile application technologies that has provided tremendous convenience in the 

day-to-day life of its residents in the city, e.g. NFC, QR codes or facial recognition etc., Beijing 

and Shenzhen made great efforts to stay at the forefront of mobile application adoptions with 

both the subway and public transport systems.  Mobile payment solutions integrated with the 

various public transport modes significantly cuts down commute time for passengers that also 

lead to improvement of overall efficiency on urban mobility. These applications further track 
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the day-to-day travel patterns of passengers contributing to the big data required for analysis 

that provides imperative insights for mobility planning purposes.    

In the final cluster: SMART Urban Transportation Management in China, goes to show that 

China is leaping into the future on urban mobility with the application of advance technologies 

and innovations, in particular, the experimentation of using artificial intelligence, big data and 

cloud computing combined to launch SMART systems in different pilot cities, known as ‘City 

Brains’, to systematically oversees traffic flows and manage transportation mobility resources 

in its best capacity. This could only be made possible with seamless collaborations between 

the government whom has access to critical statistics and data, and private technology firms 

that have the know-how and technologies to absorb this enormous data flow information and 

turn it into actionable measures for the enhancement of the transportation system.   

Notwithstanding China’s achievements in the mobility sector, China’s experience needs to be 

taken with a healthy dose of skepticism. At this stage, it remains unclear whether China is 

developing mobility firms that can compete on a global basis or whether state subsidies and 

venture capital are merely keeping unviable business models afloat.   

Indeed, many ‘innovative’ Chinese companies such as Didi Chuxing, China’s bike-sharing 

operators, or BYD’s NEV arm are yet to turn a profit.  Similarly, many remain highly skeptical 

of Chinese NEV start-ups, stating that when established automakers start seriously flexing 

their muscles into the sector, advantages in scale and experience could prove insurmountable 

challenges for the Chinese industry.  Only the future can tell.  

In any case, the Chinese mobility sector can provide valuable lessons for European countries 

and cities, particularly now that they are confronted not only with their own mobility challenges, 

but also with economic ones. China’s capacity to develop and manage public transportation 

systems, even in times of low economic development, has been an impressive success that 

needs to be benchmarked. 
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