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Abstract. One of the most important things that affect people’s lives is transit. Everyone relies
on transit to go to different places. Due to a high amount of private car ownership in the city,
traffic jams start to occur. Then, demands start to show up on public transit. Lots of people
nowadays rely on public transit to go to different places. Therefore, a small modification on a
transit line could affect a massive number of residents. To build an accessible and eco-friendly
transit has always been a goal for most of the city governments and agencies. In this essay, some
factors that affect modern transit and people’s intention to ride transit in Shanghai will be
discussed. Shanghai’s different transit factors, including private cars ownership, public transit
coverage, and eco-friendly fleet rate will be compared among two other similar cities globally.
Some suggestions on different dimensions of transit will be given to help Shanghai to build a
greener and more efficient transit, to reduce the air pollution and traffic congestion.

Keywords: Shanghai’s transit, transit line, public transit, eco-friendly transit, green transit, city
planning.

1. Introduction

People’s life quality has been massively increased due to improvement of technologies and productivity.
People have been enjoying the product led by this — better city, better life, and better healthcare. In the
city, transit access has been easier and more accessible; people can easily monitor the timing of the
upcoming bus; the frequency of the buses is massively improved.

However, one of the greatest outcomes lead by this is the popularization of private cars. The increase
of private cars will definitely cause the city road congestion, and it is also a leading factor that caused
carbon emission and greenhouse problem worldwide. Therefore, solving the problem of too much
private car ownership can be really urgent for most megacities.

In Shanghai, the high ownership of private cars is also one of the biggest problems in city managing.
The “Shanghai 2035 published by Shanghai Government, suggests that Shanghai is intending to have
more than 75% of residents to commute by public transit instead of private cars on daily commute by
the year of 2035 [1].

Demands shift really fast. Nowadays, people are expecting more efficient and greener transit. In this
essay, problems that affect people’s intention to ride transit, such as the public transit coverage in
different cities, are analyzed to provide a more straightforward visual image to identify the weak spots
in different cities. The goal for this essay is to analyze different transit aspects of different cities, and to
provide a constructional result and suggestions to have Shanghai’s transportation better and greener.
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2. Literature review

The best and most effective way to analyze the statistics is to compare it with other cities which have
the similar size. From data interpretation, it can be easily and clearly inferred on how Shanghai is making
a good progress on, and what dimension Shanghai’s transit needs to be improved. From comparing these
elements, the problem Shanghai has can be identified and a suitable solution for it can be made from
interpreting and adopting better policies from other cities and learning what other cities are doing (like
special treatments).

In recent research regarding greener transit, lots of essays also practice a similar method with this
essay —compare, analyze, and generate suggestions. For example, the essay Domestic and Foreign Urban
Green Transportation Development Strategy and Enlightenment by Chen Wei [2], analyzes different
method that different cities use to give suggestions on how to construct a greener city and transit system;
the essay Approaches towards Realization of Urban Green Transportation by Chen Huapu [3],
demonstrates the meaning of “Green Transportation” and gives some example and suggestions on how
to implement in real life; the essay Urban three-dimensional transportation and green travel environment
by Tang Yue[4], illustrates some successful domestic and international examples on planning green
transportation and provide some feedback on how to make it better.

To evaluate the ability to reduce the carbon emission and encourage more people to ride public transit
in Shanghai, | hereby compare two other relatively successful cities, Guangzhou, which is one of the
greenest cities in China, and Singapore, which is one of the greenest cities worldwide. The paper will
compare the private car ownership (which is one of the highest contributors to the global warming),
public transit coverage (which is an important factor on affecting people’s will to ride transit), and eco-
friendly car fleet rate throughout the city (which is another important factor on transit’s effect on global
warming). These three elements are the most important points on determine the city’s ability to
overcome with the traffic challenges.

3. Comparison and research result

3.1. Private cars ownership
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Figure 1. The private car ownership trend in China from 2009 to 2020, Statista [5].
To solve the questions regarding to private cars, we must first visualize how the impact has been going
lead by private cars. Above is a chart about private car ownership in China, from 2009 to 2020. It can
be clearly inferred that the amounts of private cars in 2020 have been more than 5 times than that in
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2009. In 2021, the ownership of private cars has been the top of the world (300 million), exceeding that
of the United States.

One of the most serious problems that lead by private cars is the traffic congestion, especially in
cities with high population density and poor city planning. Another problem that is led by this is the
higher pollution that caused by the emission from cars. In Beijing, the air quality has been reducing
since 2004, especially in winter, the city looks dark even in the day. Hard to find a parking place in the
community is also another problem that citizens face when purchasing a car. The average price of a park
slot (separate from the real estate price) in Shanghai has been more than 350,000 CNY (equal to 48,271
USD).

Table 1. The private car ownership in Guangzhou, Shanghai, Singapore [1,6-7].

Year 2021 Guangzhou Shanghai Singapore
Private car ownerships 2.67TM 4.8M 0.91M
Car ownership density | 1 for every 14.9 1 for every 19.3 for every 16

3.2. Public transit coverage

Public Transit Coverage is another factor that will affect citizens to use transit. A bus can replace 10-15
private cars on the road and lead to fewer pollution in the city, which are showing the importance of
public transit coverage. Citizens will tend to use public transit if that district has been having a good
coverage of transit system. It is generally considered that bus stop within a range of 500 meters is an
acceptable standard to evaluate public transit coverage.

The chart below illustrates all statistics that is acquired from each city, including bus lines amount,
rail transit distance, public transit ridership, and the rate of using public transit among the population in
the city.

Table 2. Public transit criteria for Guangzhou, Shanghai, and Singapore [1,6-7].

Year 2019 Guangzhou Shanghai Singapore
Bus Line Amount 1244 1575 772
Rail Transit
Distance 485.7 831 216.8
Public Transit
Daily Ridership 15.1M 16.47M 7.67TM
Rate of using
public transit 80.28% 66.17% 134.8%
(ridership
/population)
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3.3. Eco-friendly car/transit fleet

Figure 2. A brand new BYD electric car in the Shenzhen factory [8].
A successful green city cannot live without a green transit fleet. Fewer traditional fuel-powered buses
and cars can lead to less pollution. It has been a consensus in the world that electric and hybrid energy
cars and buses will replace the traditional fuel-powered vehicles. According to “New Energy
Automobile Industry Development Plan” published by China State Council, eco-friendly car rate will
set to be increased to 30% in 2035, which is 3.4 billion vehicles; selling of eco-friendly cars is set to
occupy 50% of the totally sold cars in China.

The chart below indicates the current situation (in 2021) reflecting on the eco-friendly transit fleet
and private car rate in Guangzhou, Shanghai, and Singapore.

Table 3. Eco-friendly vehicles in Guangzhou, Shanghai, and Singapore [1,6,9].

Year 2021 Guangzhou Shanghai Singapore
Eco-friendly
Transit Fleet 83.4% 79.1% 10.34%
Rate

Eco-Friendly

1) 0 0
Private Car Rate 9% 36% 1%

4. Discussion

4.1. Private car ownership
Shanghai has the least private car ownership density, despite the highest number of private cars.
Shanghai is one of the first cities that opened up trading with foreign countries, so it is reasonable that
Shanghai people’s life has started to increase very early, which leads to a high ownership of cars.
However, because of its early development, similar to Hong Kong, Shanghai has the least car ownership
density with only 1 for every 19.3, since when the population density increases, the car density decreases.
This also points out the fact that when the parking slot’s price is too high, people will tend not to purchase
a car to afford both the car price and the parking price [10].

Guangzhou does not have much private cars as Shanghai does, with a 2 million gap. However, it’s
car density is higher, compared to Shanghai. One probable reason for that is Guangzhou’s development
starts later than Shanghai, but still lots of people intended to purchase cars because of the low price and
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poor public transit in the early times. It furthermore proves the fact that when the population density
decreases, the car density will increase [11].

4.2. Public transit coverage and ridership

Shanghai has the longest distance of metro lines and the most public transit ridership among these cities.
This means that Shanghai has gained a great development on route planning. Also, the 16 million
ridership shows that Shanghai’s transit planning is relatively successful. The method of “Subway and
shuttle bus to the community” is also another way of maximizing the limited bus and driver resources.
For instance, in the Xinjiangwancheng area in Yangpu District, there are six shuttle buses serving more
than 20 different small communities and all terminates at the Xinjiangwancheng Subway Station. Most
of them are peak-only routes, but these routes are still popular during the hours of operation.

Shanghai has the lowest rate of transit use. Although a 16M ridership is achieved, there is only 66%
of the population are intended to use public transit as their daily commute use. This is not only because
of the habit of driving to work (since Shanghai people have got their cars pretty early), but also an
unreasonable and poor route planning in some places. There are some small communities where have
more than 5 routes, while there are some big communities do not have a single route serving them. For
instance, Xinjiangwancheng community, as I mentioned before, has 6 shuttle buses that serve it and two
main bus lines that could be used to reach further destinations. However, communities like Shuyuan
does not have sufficient bus routes that serve it. Since Shuyuan communities are too far from the subway
station and due to the rural geographic feature, communities are too far from each other, it is hard for
the transit company to distribute the routes and buses to the most efficient way [12].

Shanghai has 346km more rail transit distances than Guangzhou, but it still only got 1 million more
ridership overall. That furthermore shows the unreasonable route planning, which leads to less people
having confident riding public transit. One reason is that several Guangzhou subway lines have
express service, which means that several stops will be skipped to maximize the efficiency of people
living far from the city center. However, lots of extremely long subway lines that reach to the suburbs
in Shanghai do not have express service, which means the travel time will be very long if a traveler
wants to travel inbound by the subway. One reason that Shanghai metro does not promote express
service on multiple long lines is that every stop can be considered as a “big stop”, meaning that it is hard
to set up an express service, since it might make the passenger experience in the “skipped stops”worse
[13].

4.3. Eco-Friendly car fleet rate

Guangzhou’s bus fleet has a higher eco-friendly rate than in Shanghai. That is very likely caused by the
BYD factory that was set up in Guangzhou in 2014. After BYD started to manufacture buses in
Guangzhou, Guangzhou’s bus fleets started to change to electric buses, including brands other than BYD.
Furthermore, Guangzhou will be having a 100% electric bus fleet before 2030.

Shanghai’s eco-friendly car rate is the highest among the three cities. Shanghai was the first city
starting to promote the free electric car license policy, so people will tend to buy electric cars rather than
purchase traditional cars, which high price of licensing fee is applied. Hence, the discount applied to
electric car price is also another factor that encourages Shanghai people to purchase electric cars.

Shanghai has achieved using fully eco-friendly bus fleet by the end of 2020 in the area that is enclosed
by the Outer-ring Highway, S20. Shanghai is also planning to add 1500 more eco-friendly bus to its
fleet, according to the official planning guide released by Department of Transportation of Shanghai. In
Jinshan District and Lingang Area, the government also promotes the increased installation of hydrogen-
powered buses, which has been introduced to Shanghai in 2020.
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5. Reflections and suggestions

5.1. Unequal planning on some large-demand communities

Riders are the best way to interpret the construction of the public transit system. It is clear that Shanghai
still needs to improve its transit planning ability to overcome with large demands especially in these
new-developed big communities, where lots of them still do not have a reliable bus/rail supply. Lots
of cities in China, including Shanghai, have not achieved a successful public transit planning strategy.
Such as the Shuyuan Community mentioned above, it still has problems such as lack of public transit
for certain communities, which are still waiting to be solved. New-developed communities like Shuyuan
are especially affected by lack of public transit [14].

5.2. A network that reflects the current demand should be implemented

Some bus stops and routes should be adjusted to better accommodate passenger’s demand. Bus stops
should be moved to where more demands are. When accessing the bus stops become easier, rider’s
intention to ride buses increases, which can lead to the reducing of carbon emission. Besides that, transit
routes, especially night routes, do not reflect the current ridership demands. Night routes do not receive
frequent adjustments to meet demands, causing a low ridership and ignoring majoy transit demands
during nighttime. Stops and routes should be reviewed and adjusted as soon as possible when demands
shift [15].

5.3. Duplicated bus routes should be adjusted to more equally distribute the resources

Duplicated bus routes should be integrated or adjusted so that more people could be served in the district.
Occasions that multiple buses on the main road and no bus in the small community often happen in
Shanghai. If the bus stop on the main road is too far away from the community people live in, people in
the community will lose the confident to use public transit. Suburbs are the most which are affected by
the problem. Such as the Zhufeng Highway corridor in Shanghai, which connects Zhujiajiao Town in
Qingpu District and Fengjing Town in Jinshan District [16]. There are currently four bus routes sharing
the same segment between Liantang Town and Zhujiajiao Town on the same road, which is
approximately 13 km. Situations like this should be adjusted, that integration of the routes should be
present so that more bus resources could be used to serve those who do not have direct access to transit
[17].

5.4. More eco-friendly factories should be encouraged

Introduction of more eco-friendly car manufacturers should be introduced into Shanghai. When the
manufacturer started to set up company in Shanghai, the cost of transportation is reduced. Car company
do not have to import the cars overseas and pay a high tax fee. Lower the car price is one of the most
effective ways to attract citizens buying eco-friendly cars. On the government aspect, introducing
more benefits to the eco-friendly car owners can attract more people to purchase eco-friendly cars. For
example, lower or eliminate the tax fee for owners, install more charging stations for electric cars,
introduce higher standards for eco-friendly cars to let customers have more confident purchasing them
[18].

5.5. Resource use should be controlled and adjusted

On eco-friendly transit fleet aspect, carbon emission control system should be set up to reduce or restrict
the emission of carbon dioxide. Award system should also be set up to encourage transit companies and
governments to increase the speed of replacing traditional vehicles with eco-friendly vehicles.
According to “The 14th Five-Year Plan for the Development of a Modern Comprehensive Transport
System” by the China State Council, the goal for 2025 is to have no less than 80% of public affair
vehicles using eco-friendly resource, including electric-powered and natural gas-powered [19].
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6. Conclusion

Although planning a green city is a huge challenge for nearly all big cities, confidence should still be
held for every city, that they have the ability to overcome with these challenges and help make a better
future for both the city and for all people. Being a leader of promoting green city concept can attract
more small cities and countries to fight against carbon emission and start to act on it. This essay
illustrates ways to improve public transit in Shanghai by comparing to Guangzhou and Singapore and
provides some insights and suggestions regarding on actions and comes with the conclusion that
Shanghai has been doing great on limiting private car ownership and introducing diverse powered bus
including hydrogen and hybrid buses. However, it still needs a better transit network design to reflect
the current ridership and demand, and more duplicated bus routes should be adjusted to distribute the
limited resources in a more equal way. Also, more electric vehicle companies should be encouraged and
more benefit of purchasing an electric vehicle should be considered so that citizens have more interest
on owning an electric car to make the city greener.

There are still some limitations on this essay. For example, direct comparison does not reflect
everything. Different cities have different situations, and lots of other factors affect the statistics of the
chart. For instance, some people do not want to take transit to work because of the environment of transit,
especially after Covid. Lots of people will drive to work because they do not want to stay in a packed
metro car and have too close contact with other people.

A greener and more breathable earth is our shared aspiration. The thought of “green transit” has been
on the table for more than 30 years. Although we are now still on the phase of experimenting the greener
transit and city, but there have been lots of successful examples that make us believe that we should stay
on this track. In the future, how to go beyond the green transit and how should the concept of “green”
being used on other aspects of the city should be discussed more on the table.
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