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The widening income gap in post-reform China has given rise to social inequality. Among those, transport poverty and
inequality have significantly affected the daily life of low-income groups. It was found that the most common causes of
transport poverty include: a lack of access to private vehicles; uneven access to alternative transport options; inadequate
public transport provision; jobs-housing imbalance; and the hukou system (a system of household registration which aims
to regulate population distribution and rural-to-urban migration). The main impacts of transport poverty include: curtailed
mobility and longer travel times; higher household expenditures on travel; reduced access to jobs and essential services;
higher household expenditures on travel; and health and environmental issues.
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| 1. Introduction

China’s impressive economic growth since the 1979 ‘reform and opening-up’ (gaige kaifang) policy has led to much higher
incomes for its population. However, averages conceal the uneven distribution of wealth under ‘capitalism with Chinese
characteristics.” While a growing economy has helped lift millions out of poverty, many others find themselves at the
bottom of the income ladder with little hope of moving up . From a classless nation in the Maoist era, China has become
one of the most unequal countries in the world, with a Gini index of 0.5 2. By way of comparison, a Gl of 0.4 represents
severe income inequality. The higher echelons of society have benefited the most from economic reforms and are poised
to become wealthier Bl. By the national standard in 2020, poverty is defined as residents with an annual income lower
than RMB 4000 (approximately USD 600) in China.

Inequality presents a major obstacle for economic, social and environmentally sustainable development 4. The gap
between rich and poor is undermining the Chinese idea of ‘social harmony’ . Inequality has also affected transport—the
focus of this paper—notwithstanding vast investments in urban road and rail transport infrastructure since gaige
kaifang 8.

There have been numerous studies on general transport issues in China & but transport inequality among
socioeconomically disadvantaged groups is an under-researched topic. More attention to urban transport inequality needs
to be paid to developing countries because of its increasing importance, especially in China @, which has witnessed
enormous increases in urban expansion and motorization over recent decades. In most Chinese cities, transportation
strategies give priority to the use of private vehicles, while other transport modes, including active and public
transportation, have lower priority. The disproportionate investment in transport infrastructure is creating a divide between
residents of different socioeconomic backgrounds . The urban poor suffer disproportionately from a limited transport
options and disadvantageous housing locations . As a result, widening income gaps in China are increasing social
inequalities of low-income workers [,

Due to the complex urban structure and transport system in China, daily commuting and traveling in China can be
affected by many factors including institutional, economic, spatial and individual variables [&. Ta et al. & explain that these
factors are interrelated and play a significant role in urban commuting because the spatial mismatch and accessibility
issues associated with these factors often lead to longer travel distances and time. However, the detail of how each factor
affects transport poverty and how it impacts on social exclusion for low-income Chinese households has yet to be
researched. Therefore, to provide a comprehensive understanding on how income impacts transport poverty in China, we
conducted a systematic review of studies on transport poverty, set in Chinese cities. We did not merely count the number
of studies, but also conducted a qualitative analysis of text to identify key themes found in the literature. We sought to
examine both the causes and effects of transport poverty in China’s metropolitan areas. Additionally, this study aims to
explore the similarities and differences in transport poverty issues between China and the West by comparing the findings
with Lucas’ transport poverty framework 29,



| 2. Causes of Transport Poverty in Chinese Cities

Most publications in our dataset focused on the reasons why low-income groups in Chinese cities were suffering from
transport poverty, disadvantage and exclusion. Common ‘causes’ included: a lack of access to private vehicles; uneven
access to alternative transport options; inadequate public transport provision, job-housing imbalance and hukou system,
all of which fall into three of the four factors (spatial factors, institutional factors and individual factors) identified by Ta et
al. @ with economic factors barely discussed in any of the studies. Therefore, this section will discuss the causes by
categorizing them into individual, spatial and institutional factors. An overview of the studies addressing the causes of

transport poverty in Chinese cities is shown in Table 1.

2.1. Individual Factors
2.1.1. Lack of Access to Private Vehicles

The lack of access to private vehicles (cars in particular) due to low incomes is underscored in most studies as the driver
of transport poverty and disadvantage. Numerous studies showed that high-income commuters were more likely to own
and use private automobiles, whereas low-income groups were less likely to own cars and therefore could not easily
move around [ARLMA2IA3]14]AS|16)17[18][19][20][21][22][23][24] | ongitudinal studies also suggested that as a result of gradually
increasing household incomes, there was a rapid growth in car use among high-income groups, which led to an
increasing gap in car ownership between the rich and poor 14123, However, increases in income for those in low-income
groups were often also accompanied by car purchases to a certain extent (28, A close relationship between income and
leisure car trips was also identified 27, Another study showed that there might be a threshold where the use of private
vehicles decreased with increasing income level, and that might be caused by considerably shorter distance to
employment for high income residents and non-motorized modes were prioritized [28.

While incomes have increased for all groups in China, the cost of purchasing a car is still too high for the poor. A study in
Nanjing found that between 2008 and 2011, car ownership had decreased among low-income workers, and the gap in
private car use between the rich and poor had increased for both commuting and leisure travel 221, Public transport could
be generally less favored by the urban wealthy due to the inconvenience associated with bus and train ridership, and
because of the low symbolic value of public transport vis-a-vis cars 9.,

The lack of access to car-based travel also produces transport poverty among children from low-income households.
Children from high-income families were more likely to travel to school by car than public transport, whereas children from
low-income families tended to walk BUE2l Children from higher income families sometimes did walk too—especially if
mothers were in charge of the school run (cars were more often used by fathers or paid chauffeurs) 22, While walking
was positive in terms of physical activity, it exposed children to adverse weather, which could be problematic during
Beijing’s cold winters and hot summers, and to accident risk 211,

The situation of internal migrants is more complex. Car ownership and use was lower among younger migrants (aged
under 31) even when their incomes were high 29, This was because people in this cohort tended to rent rather than own

their homes and they were under pressure to retain some of their income to support their families left behind in rural areas
[20]

Car ownership has increased significantly among Chinese high- and middle-income households, which not only brings
social inequality but also negative environmental impacts. The emission from private vehicles is a major contributor to the
air pollution in China, and Xu and Lin 23! point out cars have affected more in the eastern region, where car ownership is
higher than in the other areas. Air pollution has posed high costs on Chinese residents, especially on levels of health and
productivity B4l Increasing car ownership in Chinese cities is harmful for both social and environmental sustainability.

2.1.2. Uneven Access to Alternative Transport Options

Public transport and non-motorized travel are the main modes for low-income workers in general B3, However, one
research suggested that beyond private cars, low-income people found it difficult to gain access to other transport options,
whereas high- and middle-income groups had a suite of options available to them 22, Furthermore, to save travel costs,
some low-income households were less likely to choose public transport compared to high-income residents 8. To the
extent that the poor had access to private vehicles at all, these tended to be motorcycles rather than cars—especially in
rural areas 7. Motorcycles were prohibited in some historic inner-city zones, such as Guangzhou 8. While this was
positive in terms of reducing air and noise pollution and increasing traffic safety, it also disadvantaged the poor and
increases transport poverty 8. Such tradeoffs are typical in transport planning where conflicting agendas tend to
characterize the sustainability paradigm B2,



Even a relatively cheap mode such as cycling—which was once a fixture of the Chinese urban landscape [8—appears to
be more available to the wealthy than to the poor. Low-income workers showed little participation in the public bicycle
sharing program due to its complexity and high cost of registration 2%, The same results were also found in a dockless
bike share study, which revealed that dockless bikeshare was less popular among low-income groups 411,

2.2. Spatial Factors
2.2.1. Imbalances in the Urban Structure

Urban gentrification has a range of distinct effects on different socioeconomic groups “2. Gentrification refers to urban
development processes where new businesses relocate to areas with improved residential or commercial property, often
bringing in middle-class or wealthier residents. This can have substantial impacts on the spatial distribution of different
socioeconomic groups and exacerbate social inequality for disadvantaged groups, such as the urban poor 42l Two types
of imbalances appear to exacerbate transport poverty in Chinese cities: jobs-housing mismatch and transport-land use
mismatch. In terms of transport-land use mismatch more broadly, a study set in Guangzhou found that residents in
subsidized rental housing (i.e., poorer residents) had to travel longer distances to shopping venues “3l. However, this
aspect has not been extensively studied, whereas more is known about the jobs-housing mismatch.

Wang et al. 44! explained that, since property prices were soaring in city centers, lower income workers were pushed to
the suburban areas where there was a lack of amenities for the residents. Some middle-income workers were also
moving to newly built satellite towns with good public transport to escape overcrowded housing in inner cities (281, As many
tended to retain their urban job, commuting distances increased, but the upside was improved housing quality 28, Higher
mixed land use, due to its effect on housing rent, was another factor that can make the low-income residents leave the
community and experience disadvantages to access a range of services [2€. All of these trends result in a mismatch in the
location of jobs and housing that affect lower income workers disproportionally EI43I45] \Where household incomes
decrease, commuting times increase as a consequence—and vice versa 48 Lower-income earners are particularly
sensitive to the travel distances between home and work, as these affect the household transport budget. Compared to
their counterparts, low-income residents also had less ability to adjust their housing location to reduce commuting times
(47 However, the tolerance of longer travel time to jobs had limits, even for low-income workers 48],

Affordable housing is one of the major housing types, and large-scale affordable housing communities are occupied by
low-income workers. However, these communities are typically located on the urban fringe. The poor location leads to low
accessibility levels for low-income workers [RIL8I4AS0S1IB2I53] This may exacerbate transport disadvantage because few

public housing residents can afford a car to substitute for inadequate public transport services 3. Compounding the
problem is the fact that many of the industries employing the poor tended to be concentrated in the inner cities =4I,
Therefore, unlike communities facilitated with adequate services that are normally occupied by the rich, the uneven
distribution of public transport and other services of the location for affordable housing leads to social segregation of low-
income workers 121,

2.2.2. Inadequate Public Transport Provision

Over the last decade, a significant portion of China’s national expenditure has funded urban public transport infrastructure
(8, Unfortunately, public transport provision remains inadequate due to rapid urbanization. It has been difficult for public
and private providers to meet the travel demands of a growing urban population. Poor land use planning compounds this
problem, particularly in major cities. A study in Beijing showed that, low-income workers were forced to move to public
housing located in the outer suburbs that were served by low-quality public transport, which had created a commuting
barrier I8l The imbalance of investment between highway and public transport was another factor that exacerbated the
commuting barrier between high- and low-income commuters X3, With more investment in highway construction, high-
income residents tended to benefit more due to their high level of car ownership 3l This situation is also found in other
developing countries, such as Latin America, where public transport is unevenly distributed 241,

2.3. Institutional Factors

Hukou System

Institutional factors, including the hukou and danwei housing system—danwei were work-live units created by state-
owned enterprises—have a significant impact on job-housing relationships and further affect workers' commuting time 52!
581, Hukou, a factor unique to China, is an official registration record or local residence permit, which rural-urban migrants
need to obtain when settling in a new city to get access to all levels of local services, and it is highly associated with low-
skilled and low-income migrants. The hukou system plays a significant role in low-income migrant mobility 24, Those
migrants without hukou tend to suffer more from longer commuting times and lower accessibility to employment and other



services in general BEIB8IBAI0A One reason given by Zhao and Howden-Chapman B2 was that some social housing,
which was typically built within the proximity of major transport hubs to improve access to public transport for low-income
workers, was exclusive to local hukou holders. Migrant workers without hukou also faced the dilemma of choosing
between poor living conditions close to their employment or low accessibility of living in the suburb with better housing 23
[60I[61][62](63] The bhasement was one of the informal housing types for avoiding the burden of commuting B, Although
these types of housing options did not require local hukou, they still created social issues, which tended to result in social
exclusion [, This social segregation could be explained by the fact that low-income migrants tended to limit their social
interaction to only those from the same hometown 4. On the other hand, high-income migrant workers were less
sensitive to commuting burdens and preferred to live in the suburbs where the environment was better 551,

| 3. Impacts of Transport Poverty in Chinese Cities

Several research publications focus on the impacts of transport poverty among low-income commuters. The research
suggests the following major impacts: less mobility and longer travel times; curtailed access to jobs and essential
services; higher household expenditures on travel; and lower quality of life and health issues. Therefore, our main themes
of impacts are modified as mobility, accessibility, health and environment, based on the dimensions illustrated by Lucas et
al. 3. A summary of the studies addressing the impacts of transport poverty in Chinese cities is represented in Table 2.

3.1. Mobility
3.1.1. Less Mobility and Longer Travel Times

Commuting time is a key measure of transport poverty. Longer commuting times are one of the most significant impacts of
transport poverty, particularly for low-income groups in China [I23I28I461IS6][57] | oyy-income residents also had restrained
mobility €4 which could lead to rigid space—time constraints €8, A study also argued that, due to lower car ownership
rates, middle-income workers, who lived in the Chinese suburbs might also carry a greater commuting time burden 21,
Although low-income commuters tended to make fewer and shorter trips, their average trip duration was still longer than
higher income commuters 22, which was due to imbalances in the urban structure 43, Family income could also have an
impact on university student mobility, where students from high income families tended to travel more frequently and
longer distances to access different services €7, Chen et al. 8 addressed the impact of travel time uncertainty on
socioeconomically disadvantaged groups, which could also exacerbate accessibility inequality.

Unlike Western cities, particularly the U.S., where many wealthy families live in the suburbs, the wealthy aspire to live in
the urban core in China. As transport infrastructure tended to be inadequate in poorer suburbs, residents had to pay more,
in terms of time, for transport B3162 7hao and Li [2U suggested that this was also true from non-work travel. When
considering relocating, high- and middle-income groups sought to improve their housing conditions, whereas low-income
groups sought to minimize their commuting time (28],

While these are the general trends, in a complex country like China there are exceptions. For example, a study set in the
historic zone of Guangzhou found that higher income individuals tended to spend more time traveling due to longer travel
distances, whereas low-income workers had a lower travel times 28, This could be explained by lower income workers
seeking jobs closer to their homes due to limited mobility options. While shorter travel times were an advantage, a
problem still remained because transport availability constrained employment options for the poor 28!,

However, a study in Beijing found that medium-income workers enjoyed the shortest travel times B8, This group tended to
avoid the spatial mismatch problem by choosing to live in lower quality, but more affordable housing within the urban
perimeter. Given the choice between shorter commutes and better housing, middle-income workers tended to choose the
former. Higher income commuters, by contrast, were less compromising in terms of housing quality, whereas lower
income commuters were more sensitive to housing costs (28],

3.1.2. Higher Household Expenditures on Travel

Longer commuting distances mean that low-income groups may have to spend a larger portion of their income on
transport. Distance-based public transport fares (recently applied in Beijing and other cities) are regressive as they
penalize lower income workers who live in outer suburban areas. By contrast, flat fares cross-subsidized commuters—
wealthy riders traveling shorter distances paid the same fare as poor riders taking longer trips 9. For the very poor, any
public transport fare could be unaffordable—although metro ticket prices in Chinese cities might appear low by Western
standards (23],

3.2. Accessibility



3.2.1. Curtailed Access to Jobs

Accessibility is a crucial component of transport poverty as noted by Lucas et al. (63 and others A2 Several studies
showed low-income commuters in Chinese cities suffered from a jobs-housing imbalance and struggled to access
employment 23138173 Employment accessibility by public transport, upon which low-income workers were dependent,

was much poorer than that by private vehicles, and the distribution of public transport services were unequal for the poor
[74]

Migrant workers—especially ‘second class citizens’ without local hukou—were particularly vulnerable and tended to have
less access to employment opportunities E8l59 However, the development of new industrial centers and informal housing
constructed around them could be beneficial for low-income migrants as it meant less travel time 3 A study of
Guangzhou’s new satellite towns showed that due to the rapid industrialization and urbanization, jobs and housing were
moving outwards 2. New towns were forming township and village enterprises that were developing affordable housing
for industrial plant workers. To reduce travel times migrant workers employed in new industrial estates were starting to
move into this housing 2. In a sense, this signifies a return to the danwei arrangements of the Maoist era.

3.2.2. Limited Access to Essential Services and Facilities

Apart from jobs, accessibility to essential goods and services is also a problem for lower income people 12[23151152][73][76]
[A8I79], These services include health services, education, shopping and physical activity facilities. Longer travel times
for these services may result in low satisfaction levels U8 Among these services, poor access to medical facilities had
a substantial impact on low-income households [221241(79],

Children in low-income families are also transport disadvantaged as they have poor access to schools and other
educational opportunities, in part because urban sprawl has led to longer travel distances for children. As education
resources are unevenly distributed across urban areas, poorer children may be stuck in underfunded public schools close
to their homes. In a society that greatly values educational achievement, this perpetuates a downward spiral of social
exclusion 311,

Social inequality is also found in park accessibility in Chinese cities. Studies suggested that low-income groups tended to
be excluded from using parks due to their disadvantaged locations [BUBLE2  parks in low-income areas were not
prevalent, and thus residents of these areas must rely on walking and substandard public transit to access parks [BUBLE2]
However, a different result was found in a study of urban park access in Beijing 3, which showed a weak association
between socioeconomic conditions and park access. That could be explained by the substantial funding from the
government to ensure that park planning meeting the needs of residents from all socioeconomic backgrounds.

3.3. Health and Environmental Issues

While the wealthy can travel safely, comfortably and conveniently in their private cars [28 the conditions for the poor are
considerably worse 2. Zhou et al. 43 found that commuters from subsidized low-income rental housing relied heavily on
cheaper transport modes, such as buses, while commuters from commercial and private-leased housing were more
frequent users of the metro and private vehicles. As a result, the poor struggled to meet their daily travel needs, which
could result in a lower quality of life 22,

Wang et al. 4] examined the link between density, lifestyle and being overweight among middle-aged and older adults in
China. The results showed that adults living in densely populated areas had a higher risk of being overweight due to their
inactive lifestyle. Similar results were found for residents that owned cars. Both of these factors were associated with
household income levels since wealthy people tended to live in densely populated neighborhoods and had a high levels of
car ownership, which made them more vulnerable to health risks from being overweight 24, Weng et al. (84 examined the
health benefits of walkable communities and showed that highly walkable neighborhoods tended to be located in city
centers where the urban wealthy live.

Environmental pollution has become a key concern in urban China, with the transport sector being a major contributor.
One study addressed the issue of exposure to pollution by comparing the ability of low- and high-income groups to switch
travel modes based on weather conditions 5, The results showed low-income workers were less likely to switch from
cycling to motorized modes due to their limited financial resources, which would lead to more exposure to pollution.
Meanwhile, the restrained access to medical services and parks, noted above, can exacerbate the health of low-income
residents.

Table 1. A summary of extracted studies addressing different dimensions of the causes.
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transport
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Studies

Cheng et al., 2013 [12I; Zhao, 2013 [13]; Feng et al., 2014 [271; Zhao, 2014 [14]; Lj and Zhao, 2015 B1; wang
and Liu, 2015 [15]; Zhang and Man, 2015 [16]; Dai et al., 2016 [28; Linn et al., 2016 [7; Zhao and Li, 2016 [11];
Feng et al., 2017 [29]; Jiang et al., 2017 [18]; Wei and Pan, 2017 [19; Guo et al., 2018 [29; Lju et al., 2018 [22];
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Lau, 2013 [38]; Karki and Tao, 2016 4%; Aizezi et al., 2017 37; Feng et al., 2017 2%; Yu et al., 2019 [26]; Chen
et al. 2020 41

Zhao and Lii, 2010 [47; Lju and Wang, 2011 [48]; Zhao et al., 2011 [48]; Zhao, 2013 [131; Zhou et al. 2013 43I,
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al., 2018 591; Zhao and Zhang, 2018 [28]; Wang et al., 2019 [24]; Yu et al., 2019 38]; Zeng et al., 2019 51; Wang
et al., 2020 521
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Zhang et al., 2018 [62]; Bj et al., 2019 521; Chen and Yeh, 2019 [691; | ju et al. 2020 £&; Zhao, 2020 [58]
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Zhang, 2019 52: chen and Yeh, 2020 £81; | au, 2020 22; Zhao, 2020 581

Zhao and Zhang, 2019 [62]

Liu and Wang, 2011 281 | au, 2013 8l; Lay and Chiu, 2013 5; Lj and Liu 2017 58, Bi et al. 2019 52; cao
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2020 [17; py et al. 2020 221; Lau, 2020 [22]; Lju et al., 2020 [8]; Wang et al., 2020 52; wu et al., 2020 24]; Zhao
etal., 2020 &

Zhou et al., 2013 3l: Cheng et al., 2013 22I; Guo et al., 2018 2%; wang et al., 2019 44]; weng et al., 2019 [B4];
Zhao et al., 2018 &3]

1. Li, S.; Sato, H.; Sicular, T. Rising Inequality in China: Challenges to a Harmonious Society; Cambridge University
Press: Cambridge, UK, 2013; ISBN 9781107002913.

2. Wildau, G.; Mitchell, T. China Income Inequality among World’s Worst. Available online: (accessed on 30 November

2020).

3. Ding, H.; He, H. A tale of transition: An empirical analysis of economic inequality in urban China, 1986-2009. Rev.
Econ. Dyn. 2018, 29, 106-137.

4. Jain-Chandra, S.; Khor, N.; Mano, R.; Schauer, J.; Wingender, P.; Zhuang, J. Inequality in China—Trends, Drivers and
Policy Remedies. Available online: (accessed on 30 November 2020).

5. Li, Y.; DaCosta, M.N. Transportation and income inequality in China: 1978—-2007. Transp. Res. Part A Policy Pract.
2013, 55, 56-71.

6. Gao, Y.; Kenworthy, J. China. In The Urban Transport Crisis in Emerging Economies; Pojani, D., Stead, D., Eds.;
Springer: New York, NY, USA, 2017; pp. 33-58. ISBN 9783319438498.

7. Li, X.; Chen, H.; Shi, Y.; Shi, F. Transportation Equity in China: Does Commuting Time Matter? Sustainability 2019, 11,

5884.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

. Zhao, P. The determinants of the commuting burden of low-income workers: Evidence from Beijing. Environ. Plan A

2015, 47, 1736-1755.

. Ta, N.; Chai, Y.; Zhang, Y.; Sun, D. Understanding job-housing relationship and commuting pattern in Chinese cities:

Past, present and future. Transp. Res. Part D Transp. Environ. 2017, 52, 562-573.
Lucas, K. Transport and social exclusion: Where are we now? Transp. Policy 2012, 20, 105-113.

Zhao, P,; Li, S. Restraining transport inequality in growing cities: Can spatial planning play a role? Int. J. Sustain.
Transp. 2016, 10, 947-959.

Cheng, L.; Bi, X.; Chen, X.; Li, L. Travel behavior of the urban low-income in China: Case study of Huzhou City. Proc.
Soc. Behav. Sci. 2013, 96, 231-242.

Zhao, P. The Impact of Urban Sprawl on Social Segregation in Beijing and a Limited Role for Spatial Planning. Tijdschr.
Econ. Soc. Geogr. 2013, 104, 571-587.

Zhao, P. Private motorised urban mobility in China’s large cities: The social causes of change and an agenda for future
research. J. Transp. Geogr. 2014, 40, 53—-63.

Wang, Z.; Liu, W. Determinants of CO2 emissions from household daily travel in Beijing, China: Individual travel
characteristic perspectives. Appl. Energy 2015, 158, 292-299.

Zhang, C.; Man, J. Examining job accessibility of the urban poor by urban metro and bus: A case study of Beijing.
Urban Rail Transit 2015, 1, 183—-193.

Linn, J.; Wang, Z.; Xie, L. Who will be affected by a congestion pricing scheme in Beijing? Transp. Policy 2016, 47, 34—
40.

Jiang, Y.; Gu, P.; Chen, Y.; He, D.; Mao, Q. Influence of land use and street characteristics on car ownership and use:
Evidence from Jinan, China. Transp. Res. Part D Transp. Environ. 2017, 52, 518-534.

Wei, P.; Pan, H. Research on individual carbon dioxide emissions of commuting in peri-urban area of metropolitan
cities—An empirical study in Shanghai. Transp. Res. Proc. 2017, 25, 3459-3478.

Guo, Y.; Wang, J.; Peeta, S.; Anastasopoulos, P.C. Impacts of internal migration, household registration system, and
family planning policy on travel mode choice in China. Travel Behav. Soc. 2018, 13, 128-143.

Zhao, P,; Li, P. Travel satisfaction inequality and the role of the urban metro system. Transp. Policy 2019, 79, 66-81.

Du, M.; Cheng, L.; Li, X.; Yang, J. Factors affecting the travel mode choice of the urban elderly in healthcare activity:
Comparison between core area and suburban area. Sustain. Cities Soc. 2020, 52, 101868.

Lau, J.C.Y. Self-Organisation Shapes Travel Behaviours and Social Exclusion in Deprived Urban Neighbourhoods of
China; Springer Nature: London, UK, 2020; ISBN 9789811522512.

Wu, J.; Cai, Z.; Li, H. Accessibility of medical facilities in multiple traffic modes: A study in Guangzhou, China.
Complexity 2020, 2020, 8819836.

Zhao, P.; Bai, Y. The gap between and determinants of growth in car ownership in urban and rural areas of China: A
longitudinal data case study. J. Transp. Geogr. 2019, 79, 102487.

Zhao, P.; Zhang, Y. Travel behaviour and life course: Examining changes in car use after residential relocation in
Beijing. J. Transp. Geogr. 2018, 73, 41-53.

Feng, J.; Dijst, M.; Wissink, B.; Prillwitz, J. Understanding Mode Choice in the Chinese Context: The Case of Nanjing
Metropolitan Area. Tijdschr. Econ. Soc. Geogr. 2014, 105, 315-330.

Dai, D.; Zhou, C.; Ye, C. Spatial-temporal characteristics and factors influencing commuting activities of middle-class
residents in Guangzhou City, China. Chin. Geogr. Sci. 2016, 26, 410-428.

Feng, J.; Dijst, M.; Wissink, B.; Prillwitz, J. Changing travel behaviour in urban China: Evidence from Nanjing 2008—
2011. Transp. Policy 2017, 53, 1-10.

Ashmore, D.; Pojani, D.; Thoreau, R.; Christie, N.; Tyler, N. Gauging differences in public transport symbolism across
national cultures: Implications for policy development and transfer. J. Transp. Geogr. 2019, 77, 26-38.

Li, S.; Zhao, P. The determinants of commuting mode choice among school children in Beijing. J. Transp. Geogr. 2015,
46, 112-121.

Liu, Y.; Ji, Y.; Shi, Z.; He, B.; Liu, Q. Investigating the effect of the spatial relationship between home, workplace and
school on parental chauffeurs’ daily travel mode choice. Transp. Policy 2018, 69, 78-87.

Xu, B.; Lin, B. Regional differences of pollution emissions in China: Contributing factors and mitigation strategies. J.
Clean. Prod. 2016, 112, 1454-1463.



34.
35.

36.

37.

38.

39.
40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Zheng, S.; Kahn, M.E. A new era of pollution progress in urban China? J. Econ. Perspect. 2017, 31, 71-92.

Ureta, S. To Move or Not to Move? Social Exclusion, Accessibility and Daily Mobility among the Low-income Population
in Santiago, Chile. Mobilities 2008, 3, 269—-289.

Yu, L.; Xie, B.; Chan, E.H. How does the built environment influence public transit choice in urban villages in China?
Sustainability 2019, 11, 148.

Aizezi, M.; Zhai, L.; Yao, Z. Different impacts of socio-demographic characteristics on travel mode choice of urban and
rural resident in eastern China. In The CICTP 2017: Transportation Reform and Change—Equity, Inclusiveness,
Sharing, and Innovation, Proceedings of the 17th COTA International Conference of Transportation Professionals,
Shanghai, China, 7-9 July 2017; American Society of Civil Engineers: Reston, VA, USA, 2018.

Lau, J.C.-Y. Sustainable urban transport planning and the commuting patterns of poor workers in a historic inner city in
Guangzhou, China. Habitat Int. 2013, 39, 119-127.

Redclift, M. Sustainable development (1987-2005): An oxymoron comes of age. Sustain. Dev. 2005, 13, 212-227.

Karki, T.K.; Tao, L. How accessible and convenient are the public bicycle sharing programs in China? Experiences from
Suzhou city. Habitat Int. 2016, 53, 188-194.

Chen, Z.; van Lierop, D.; Ettema, D. Exploring dockless bikeshare usage: A case study of Beijing, China. Sustainability
2020, 12, 1238.

Freeman, L. Neighbourhood diversity, metropolitan segregation and gentrification: What are the links in the US? Urban
Stud. 2009, 46, 2079-2101.

Zhou, S.; Wu, Z.; Cheng, L. The Impact of Spatial Mismatch on Residents in Low-income Housing Neighbourhoods: A
Study of the Guangzhou Metropolis, China. Urban Stud. 2013, 50, 1817-1835.

Wang, R.; Feng, Z.; Xue, D.; Liu, Y.; Wu, R. Exploring the links between population density, lifestyle, and being
overweight: Secondary data analyses of middle-aged and older Chinese adults. Health Qual. Life Outcomes 2019, 17,
100.

Liu, C.; Sun, Y.; Chen, Y.; Susilo, Y.O. The effect of residential housing policy on car ownership and trip chaining
behaviour in Hangzhou, China. Transp. Res. Part D Transp. Environ. 2018, 62, 125-138.

Zhao, P.; Lu, B.; de Roo, G. Impact of the jobs-housing balance on urban commuting in Beijing in the transformation
era. J. Transp. Geogr. 2011, 19, 59-69.

Zhao, P.; Li, B. Exploring job accessibility in the transformation context: An institutionalist approach and its application
in Beijing. J. Transp. Geogr. 2010, 18, 393—401.

Liu, Z.; Wang, M. Job accessibility and its impacts on commuting time of urban residents in Beijing: From a spatial
mismatch perspective. Acta Geogr. Sin. 2011, 66, 457-467.

Han, H.; Yang, C.; Wang, E.; Song, J.; Zhang, M. Evolution of jobs-housing spatial relationship in Beijing Metropolitan
Area: A job accessibility perspective. Chin. Geogr. Sci. 2015, 25, 375-388.

Gao, Q.L.; Li, Q.Q.; Yue, Y.; Zhuang, Y.; Chen, Z.P.; Kong, H. Exploring changes in the spatial distribution of the low-to-
moderate income group using transit smart card data. Comput. Environ. Urban Syst. 2018, 72, 68-77.

Zeng, W.; Rees, P.; Xiang, L. Do residents of Affordable Housing Communities in China suffer from relative accessibility
deprivation? A case study of Nanjing. Cities 2019, 90, 141-156.

Wang, H.; Kwan, M.P.; Hu, M. Social exclusion and accessibility among low-and non-low-income groups: A case study
of Nanjing, China. Cities 2020, 101, 102684.

Ahmed, Q.1.; Lu, H.; Ye, S. Urban transportation and equity: A case study of Beijing and Karachi. Transp. Res. Part A
Policy Pract. 2008, 42, 125-139.

Hernandez, D. Uneven mobilities, uneven opportunities: Social distribution of public transport accessibility to jobs and
education in Montevideo. J. Transp. Geogr. 2018, 67, 119-125.

Liu, C.; Cao, M.; Yang, T.; Ma, L.; Wu, M.; Cheng, L.; Ye, R. Inequalities in the commuting burden: Institutional
constraints and job-housing relationships in Tianjin, China. Res. Transp. Bus. Manag. 2020, 100545.

Zhao, P. Urban transport inequality in transition China: Exploring the social inequality of commuting. In Handbook on
Transport and Urban Transformation in China; Chen, C., Pan, H., Shen, Q., Wang, J., Eds.; Edward Elgar Publishing:
Cheltenham, UK, 2020; ISBN 9781786439239.

Zhao, P.; Howden-Chapman, P. Social inequalities in mobility: The impact of the hukou system on migrants’ job
accessibility and commuting costs in Beijing. Int. Dev. Plan. Rev. 2010, 32, 363-385.



58.

59.

60.

61.
62.

63.

64.

65.

66.

67.

68

69.

70.

71.
72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

Li, S.M.; Liu, Y. Land use, mobility and accessibility in dualistic urban China: A case study of Guangzhou. Cities 2017,
71, 59-69.

Bi, L.; Fan, Y.; Gao, M.; Lee, C.L.; Yin, G. Spatial mismatch, enclave effects and employment outcomes for rural
migrant workers: Empirical evidence from Yunnan Province, China. Habitat Int. 2019, 86, 48—60.

Chen, Z.; Yeh, A.G.O. Accessibility inequality and income disparity in urban China: A case study of Guangzhou. Ann.
Am. Assoc. Geogr. 2019, 109, 121-141.

Yu, L.; Cai, H. Challenges for housing rural-to-urban migrants in Beijing. Habitat Int. 2013, 40, 268-277.

Zhang, M.; He, S.; Zhao, P. Revisiting inequalities in the commuting burden: Institutional constraints and job-housing
relationships in Beijing. J. Transp. Geogr. 2018, 71, 58-71.

Zhao, P.; Cao, Y. Commuting inequity and its determinants in Shanghai: New findings from big-data analytics. Transp.
Policy 2020, 92, 20-37.

Li, S.; Zhao, P. Restrained mobility in a high-accessible and migrant-rich area in downtown Beijing. Eur. Transp. Res.
Rev. 2018, 10, 1-17.

Lucas, K.; Martens, K.; Di Ciommo, F.; Dupont-Kieffer, A. Measuring Transport Equity; Elsevier: Amsterdam, The
Netherlands, 2019; ISBN 9780128148181.

Chen, Z.; Yeh, A.G.O. Socioeconomic variations and disparity in space—time accessibility in suburban China: A case
study of Guangzhou. Urban Stud. 2020, 58, 750-768.

Zhan, G.; Yan, X.; Zhu, S.; Wang, Y. Using hierarchical tree-based regression model to examine university student
travel frequency and mode choice patterns in China. Transp. Policy 2016, 45, 55-65.

. Chen, B.Y.; Wang, Y.; Wang, D.; Lam, W.H. Understanding travel time uncertainty impacts on the equity of individual

accessibility. Transp. Res. Part D Transp. Environ. 2019, 75, 156-169.

Zhao, P.; Zhang, Y. The effects of metro fare increase on transport equity: New evidence from Beijing. Transp. Policy
2019, 74, 73-83.

Kenyon, S.; Lyons, G.; Rafferty, J. Transport and social exclusion: Investigating the possibility of promoting inclusion
through virtual mobility. J. Transp. Geogr. 2002, 10, 207-219.

Litman, T. Evaluating Transportation Equity. Available online: (accessed on 30 November 2020).
Banister, D. Inequality in Transport; Alexandrine Press: Oxon, UK, 2018; ISBN 9780906661017.

Cao, M.; Hickman, R. Understanding travel and differential capabilities and functionings in Beijing. Transp. Policy 2019,
83, 46-56.

Tao, Z.; Zhou, J.; Lin, X.; Chao, H.; Li, G. Investigating the impacts of public transport on job accessibility in Shenzhen,
China: A multi-modal approach. Land Use Policy 2020, 99, 105025.

Lau, J.C.-Y.; Chiu, C.C.H. Dual-track urbanization and co-location travel behavior of migrant workers in new towns in
Guangzhou, China. Cities 2013, 30, 89-97.

Xiao, R.; Wang, G.; Wang, M. Transportation disadvantage and neighborhood sociodemographics: A composite
indicator approach to examining social inequalities. Soc. Indic. Res. 2018, 137, 29-43.

Cao, M.; Hickman, R. Transport, social equity and capabilities in East Beijing. In Handbook on Transport and Urban
Transformation in China; Chen, C., Pan, H., Shen, Q., Wang, J., Eds.; Edward Elgar Publishing: Cheltenham, UK,
2020; ISBN 9781786439239.

Liu, Y.; Wang, X.; Zhou, S.; Wu, W. The association between spatial access to physical activity facilities within home
and workplace neighborhoods and time spent on physical activities: Evidence from Guangzhou, China. Int. J. Health
Geogr. 2020, 19, 22.

Zhao, P,; Li, S.; Liu, D. Unequable spatial accessibility to hospitals in developing megacities: New evidence from
Beijing. Health Place 2020, 65, 102406.

Wang, D.; Brown, G.; Zhong, G.; Liu, Y.; Mateo-Babiano, |. Factors influencing perceived access to urban parks: A
comparative study of Brisbane (Australia) and Zhongshan (China). Habitat Int. 2015, 50, 335—-346.

Xu, M.; Xin, J.; Su, S.; Weng, M.; Cai, Z. Social inequalities of park accessibility in Shenzhen, China: The role of park
quality, transport modes, and hierarchical socioeconomic characteristics. J. Transp. Geogr. 2017, 62, 38-50.

Xiao, Y.; Wang, Z.; Li, Z.; Tang, Z. An assessment of urban park access in Shanghai—Implications for the social equity
in urban China. Landsc. Urban Plan. 2017, 157, 383—-393.



83. Tu, X.; Huang, G.; Wu, J. Contrary to common observations in the west, urban park access is only weakly related to
neighborhood socioeconomic conditions in Beijing, China. Sustainability 2018, 10, 1115.

84. Weng, M.; Ding, N.; Li, J.; Jin, X.; Xiao, H.; He, Z.; Su, S. The 15-min walkable neighborhoods: Measurement, social
inequalities and implications for building healthy communities in urban China. J. Transp. Health 2019, 13, 259-273.

85. Zhao, P,; Li, S.; Li, P.; Liu, J.; Long, K. How does air pollution influence cycling behaviour? Evidence from Beijing.
Transp. Res. Part D Transp. Environ. 2018, 63, 826—838.

Retrieved from https://encyclopedia.pub/entry/history/show/23231



