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No Place in the City: The Segregation of Affordable Formal Private Rentals in Beijing

Residential segregation by income has become an emerging concern in Chinese cities.
Existing literature on residential segregation has mostly focused on the informal rental
market, and little is known about the formal private rentals. Nevertheless, with the continued
removal of informal settlements, formal private rentals are likely to play a more pivotal role
in the provision of affordable housing in the upcoming years. Using data from online rental
listings, this paper examines changes in the spatial distribution of affordable formal private
rentals in Beijing between 2015 and 2018. Our study finds that the availability of affordable
formal private rentals decreased drastically in the central city area in the three-year period,
whereas the remaining affordable units in the central-city subdistricts became increasingly
segregated from other higher-priced rentals. When compared across rentals of different price
ranges, the affordable rentals ended up being the most segregated in both 2015 and 2018,
with a city-level index of dissimilarity of 0.71 and 0.75 respectively. The research findings

necessitate policies that promote affordable rental provision in central locations.
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1 Introduction

Residential segregation by income has become a pressing issue in Chinese cities. The series
of economic reforms in the 1980s and '90s not only increased the average income of Chinese
families but also widened the wealth gap between rich and poor (Harvey, 2007, p. 17; Wang,
2016, p. 168). After the establishment of land and housing markets in the 1990s, wealth
inequality started to manifest itself in the sorting of rich and poor into different
neighborhoods (Li & Wu, 2008; Wu, 2002).

The degree of residential segregation in Chinese cities can be greatly affected by the
spatial configuration of affordable rentals. Even though China has one of the highest
homeownership rates in the world (Zeng et al., 2020), there are still over one-third of the
population living in rental housing in megacities like Beijing and Shanghai (National Bureau

of Statistics of China, 2012). The proportion of renters in the lower-income population tends



to be higher than the city’s average. According to the 2017 China Migrants Dynamic Survey,
about 62% of migrants!----a group that is overrepresented among Beijing’s lower-income
population (Shi et al., 2017) ----lived in rental housing.

Rental units in Chinese cities, as elsewhere, can be characterized as formal or
informal based on the legality of their contracts. Informal rentals tend to have lower prices
than the formal rentals at similar locations because of the insecurity of tenure and the
relatively deteriorated living conditions. Formal rentals, both private and publicly-
subsidized, are usually not the first choice of residence for lower-income renters (Huang &
Tao, 2015; Kim, 2016; Kroeber, 2016, pp. 76-79). Lower-income renters often end up living
in very small, poor-quality housing in the informal sector, which includes illegal rental units
in urban villages? (cheng zhong cun) (Huang & Tao, 2015; Wang, 2016; Wang et al., 2009;
Wau, 2002; Zheng et al., 2009), group rentals® (qun zu fang) (Harten & Kim, 2018), and
basement rentals (Huang & Yi, 2015; Kim, 2016; Yu & Cai, 2013). Existing evidence
suggests that the informal sector plays a vital role in the provision of affordable housing for
lower-income people.

Nevertheless, the informal rental stock has been declining due to a series of
redevelopment programs in recent years (Li & Kong, 2019; Lin et al., 2014; Liu & Wong,
2018). With the decreasing stock of informal rentals, private rentals in the formal market are
likely to play a more pivotal role in the provision of affordable housing for the lower-income
population. The availability of affordable rentals affects people's health and well-being, and
also their employment and educational opportunities (Byrne & Diamond, 2007; Fan et al.,
2014). It is, therefore, important to find out how the spatial distribution of affordable rentals
in the formal market has changed in recent years.

Existing research on the segregation of affordable rentals in Chinese cities has mostly

focused on the informal sector (Harten & Kim, 2018; Huang & Yi, 2015; Kim, 2016; Y. P.



Wang et al., 2009; Wu, 2002; Yu & Cali, 2013; Zheng et al., 2009). Few studies have
investigated the spatial configuration of the affordable rentals in the formal market and how
it has changed over time. This paper pays attention to the formal private rentals in Beijing,
examining their spatial distribution between 2015 and 2018 using data collected from online
real estate brokerages.

The article begins with a discussion of the existing literature on the segregation of
affordable rentals in Beijing. Next, the study area and data used for this study is described. In
the third section, the methods used in the analysis are discussed. Section four presents the
findings on the spatial configuration of affordable formal private rentals. Finally, in the

conclusion, the policy implications of the findings are discussed.

2 The segregation of affordable rentals in Beijing

The emergence of residential segregation

Urban residences in Beijing were almost homogeneous before the economic reform. In the
previous planned economy, the central and local governments were in charge of housing
production and allocation. Urban residents paid a nominal rent to live in the state-allocated
public housing (Kroeber, 2016, pp. 76-79; Wang, 2016, pp. 143-144), which was designed
and constructed in a uniform way to emphasize egalitarianism and collectivism (Wang,
2016, p. 148).

In the 1990s, the central government restructured the previous in-kind welfare
housing system into a market-oriented one (Lee & Zhu, 2006; Wu, 2015). The state
gradually retreated from the direct provision of public housing, and the market started to
play a major role in the provision of housing. In a market-oriented economy, people’s
income directly affects the types of housing they can afford. Clustered ‘zones of affluence’

and gated communities targeting the rich began to spring up in Beijing (Hu & Kaplan, 2001;



Wu, 2005; Wu & Webber, 2004), while urban villages where low-wage migrants
concentrated were found in the urban periphery (Gu, 2001; Ma & Xiang, 1998). The
disparities between the living conditions of the urban affluent and the urban poor began to

emerge.

Formal and informal rentals

Both formal and informal rentals exist in Beijing’s housing market (Table 1). The former
have the legal rights of occupancy while the latter do not. The informal rentals--including
illegal rentals in urban villages, basement rentals, and group rentals--serve as the major
housing source for the lower-income population (Wang, 2016, p. 170; Zhai et al., 2007).
Regardless of their poor living conditions, the informal rentals typically have locational
advantages; they enabled lower-income people to live close to job opportunities and
sometimes gain better access to urban amenities (Harten & Kim, 2018; Huang & Yi, 2015;
Kim, 2016; Knowles, 2016; Z. Li, 2010; Peng et al., 2010; Wang et al., 2009; Wu, 2002; Yu
& Cai, 2013; Zheng et al., 2009). Nevertheless, the lower-income people who live in
informal rentals are often found to be physically and/or socially* segregated from other
urban residents (Oreglia, 2009; Wang et al., 2009; Wu, 2002; Zheng et al., 2009).
Dehumanizing names such as “ant tribe”” and “mouse tribe” has been used to refer to tenants
who live in informal rentals, perpetuating the social stigma associated with the lower-income
group (Huang & Yi, 2015).

Formal rentals, which include public and private rentals, are often seen as secondary
in providing affordable housing for the lower-income population. Public rental housing is
designed and constructed following local housing regulations but has been criticized for its
limited provision and distant locations from the city center (Kim, 2016; Lin et al., 2014). A
recent study suggested that public rental housing also faced the problem of being physically

isolated from other commercial housing (Chu et al., 2019). The affordable private rentals in
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the formal market are rarely the focus of housing research in China due to its limited supply
(Huang & Tao, 2015). Few studies have examined the spatial configurations of affordable
formal private rentals in Chinese cities and how they change over time.

[Table 1 here]

The removal of informal settlements

The informal housing sector is seen as a major barrier to economic development and city
branding in China (Lai et al., 2014; Tian, 2008; Zhu, 2019). To proclaim Beijing’s image as
a leading global city, the municipal government has taken a series of actions to improve the
city’s physical environment and boost its economic growth, in which the redevelopment of
informal settlements plays a major role (Wong et al., 2018; Wong & Liu, 2017).

The municipal government’s effort to redevelop the informal settlement can be traced
back to the early 2000s (Hsing, 2012). In 2004, there were 343 identified urban villages in
Beijing, of which 171 were torn down between 2005 and 2010 (Mu, 2004; Rao, 2011). In
face of the 2008 global financialization crisis, the redevelopment of urban villages was
promoted by the central government as a policy instrument to stimulate capital circulation
and help cities to recover from their economic downturns (Chen, 2018; He et al., 2020).

More extensive demolition of the informal rental sector has been carried out by the
municipal government in recent years. In the end of 2017, a fire broke out at a “warehouse-
cum-apartment” in southern Beijing, which triggered a “sweeping inspection” of illegal
rentals in the city (Liu, 2017; The Economist, 2017). The tragic fire provided a catalyst for
the municipal government to enforce stricter regulations on the rental market and speed up
the clearance of informal rentals (Gao, 2017).

Since the number of informal rentals has been decreasing (Huang & Yi, 2015; Liu &
Wong, 2018; Mohabir et al., 2017; Wong et al., 2018; Wong & Liu, 2017) and the provision

of public rentals is limited (Huang & Tao, 2015), the share of low-income renters who live in



formal market-rate rentals is likely to increase in the coming years. While there are
numerous empirical studies on rentals in the informal market (Harten & Kim, 2018; Huang
& Yi, 2015; Kim, 2016; Wang et al., 2009; Wu, 2002; Yu & Cai, 2013; Zheng et al., 2009)
and on public rentals provided by the government (Huang & Tao, 2015; Lin et al., 2014),
little is known about rentals in the formal market. This paper aims to fill this gap by asking
the following questions: Has the stock of affordable formal rentals grown in recent years?
How has the spatial distribution of affordable formal rentals changed in recent years? What
can the municipal government do to enhance affordability for lower-income renters? We

intend to answer these questions through the study of formal private rentals in Beijing.

3 Study area and data sources

The city of Beijing had a population of 21.7 million and a land area of 16,410 square
kilometers as of 2015. The case study area includes twelve districts of the city with a
population of 19.9 million, accounting for 93% of the total population (Figure 1). The twelve
districts exercise control over 252 sub-districts (jiedao/xiang/zhen). Sub-districts are the
finest geographic level reported in publicly accessible government statistical yearbooks. Six
inner districts constitute the central city area--a densely populated area that has remained the
focus of urban policy for decades. Seven new towns, as derivatives of Beijing’s 2020 master
plan, function as the economic sub-centers surrounding the central city area®. The northern
and western mountainous part of the city has been designated as the ecological preservation
area since 2005, where the preservation of natural resources is set as the first priority in local
development agendas.
[Figure 1 here]

The Beijing municipal government publishes the average disposable incomes for

households in the bottom 20%, 20t to 40™ percentile, 40" to 60™ percentile, and top 20% of

the income distribution every year. In this study, we defined the lower-income population as



households in the bottom 40% of the income distribution. In 2015, the lower-income
population had a larger average household size of 3.1 and a lower per-capita disposable
income of 25,656 yuan (approximately 4,136 U.S. dollars in 2015) than the city’s average
(Table 2).

[Table 2 here]

Census surveys in China are conducted every ten years and often lag behind changes
in the built environment. In contrast, data from the real estate brokerages can reflect
immediate changes in the property market. This study takes advantage of data from the
online rental listings to examine the spatial dynamics of affordable rentals in the formal
market between 2015 and 2018.

We access the rental listings from Lianjia (http://bj.lianjia.com) and Woaiwojia

(https://bj.5i5j.com), which are two major real estate brokerage firms in Beijing. In 2014, the
two firms signed a pledge promising that all their rental units are legal and comply with the
municipal regulations (Liu & Zhong, 2014), which, to a great extent, ensures the formality of
the rental information they posted online. We employed a web-scraping software to collect
rental listings every Sunday for a three-month period from January to March in 2015 and
2018. The information collected includes the apartment's geographical location, size (in
square meters), and monthly rental price. From the original raw collections, we removed
items that were duplicates, items that contained invalid or incomplete information, and items
that were not about residential units but storage or commercial spaces. In the end, we
obtained 68,733 items in 2015 and 48,925 items in 2018. Point of interest (POI) data in
2014 were also used in this study to compute the rentals’ accessibility to public services and

amenities.


http://bj.lianjia.com/
https://bj.5i5j.com/

4 Methods

Affordable rent

Defining the affordable rental price should take the socioeconomic status of urban residents,
family size, number of dependent children, and other factors into account. But the limited
availability of fine-grained demographic data constrained our ability to calculate a
household-tailored affordable rent threshold. Western housing studies often use 30% of
income as the upper limit of affordability, suggesting that families or individuals who spend
more than 30 percent of their monthly income on housing as financially burdened (Leishman
& Rowley, 2012; Schwartz & Wilson, 2008; Stone, 2010). The 30 percent of income
measure has also been adopted by the U.S. Department of Housing and Urban Development
as their standard for housing affordability (Schwartz & Wilson, 2008). While using a fixed
ratio to measure housing affordability can be seen as arbitrary, it does provide a
mathematically simple indicator that can be “compared across time and space (Stone, 2010,
p-162).” To make our case comparable to studies in other countries, we define rents as
affordable if they are lower than 30% of the average household disposable income.

We computed the monthly affordable rent threshold using the formula:

1)

Q|

where r represents the upper limit of monthly affordable rent (yuan/m?); ¢ denotes the
maximum rent that a household could afford without causing affordability problems (defined
as 30% of monthly disposable income); a is the minimum housing area standard (m? per
capita) set by the municipal government in its public rental housing regulations (Beijing
Municipal Commission of Housing and Urban-Rural Development, 2011).

Based on data from the Beijing statistical yearbook, the monthly disposable income

was 2,138 yuan per capita in 2015, and 2,742 yuan per capita in 2018. The minimum



housing area was 15 m? per capita according to local regulations. Accordingly, the monthly

affordable rent threshold was 42.76 yuan/m? in 2015, and 54.84 yuan/m? in 2018.

Measures of segregation

We measured the segregation of affordable rentals from two perspectives: the level of
concentration of affordable rentals and the degree of unevenness of the distribution of
affordable rentals. The density index (DI) and the proportion index (PI) were employed to

capture the level of concentration:

_ Dfi—Avg(Df)

DIy = sD(Df) ()
_ Pfi—Avg(Pf)

Pl = SD(Pf) 3)

where DlI; refers to the standardized density of affordable rentals (number of units per km?)
in sub-district i, and Pli denotes the standardized proportion of the affordable rental stock to
the total rental stock in sub-district i. If both DI; > 1 and PI; > 1, the subdistrict i will be
categorized as having a high concentration of affordable rentals, both in terms of density and
proportion. If DI; > 1, and PI; < 1, the subdistrict i will be categorized as having type |
moderate concentration of affordable rentals, which indicates a high density but a relatively
low proportion of affordable rentals. If DI; < 1, and PI; > 1, the subdistrict i will be
categorized as having type Il moderate concentration of affordable rentals, which indicates a
high proportion but a relatively low density of affordable rentals. Otherwise, the subdistrict i
will be categorized as having no concentration of the affordable rentals.

The index of dissimilarity (ID), the most widely used measure in the study of
residential segregation (Allen et al., 2015; Krieger et al., 2017; Li & Wu, 2008; Mulekar et
al., 2008), was employed to assess the level of the uneven distribution of affordable rentals.

ID shows the proportion of affordable units that would have to relocate in order to achieve
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an even distribution (Massey & Denton, 1988). ID ranges between 1 and 0. In our case, an
ID equals to 1 indicates that the affordable rentals and the non-affordable rentals are
completely isolated from each other, and an ID equals to 0 indicates that the two groups are
intermingled evenly. To compute the ID for each subdistrict, we broke down the study area

into multiple 1 km? rectangular cells using the Fishnet tool in ArcGIS. The formula for ID is:

1 b; i
ID =3, |2 - (4)

Where b; represents the number of affordable rentals in a rectangular cell i; B
represents the number of affordable rentals in the sub-district that the rectangular cell
affiliated to; w; represents the number of non-affordable rentals in the rectangular cell i; W
represents the number of non-affordable rentals in the sub-district that the rectangular cell
belongs to.

Researchers have come to a consensus after a considerable debate that an ID under
0.25 indicates little or no segregation, while an ID greater than 0.60 is interpreted as a high
level of segregation (Gregory et al., 2011). Using these criteria, we categorize the sub-
districts in our study as having low-, medium-, and high-levels of uneven distribution of
affordable rentals. In a neighborhood with a high-level of uneven distribution of affordable
rentals, over 60% percent of affordable rental residents have to move from the rectangular

cell where the group is overrepresented to other cells to eliminate segregation.

5 The segregation of affordable rentals in the formal market

Shrinking affordable rental stock

The proportion of affordable rentals in our sample declined between 2015 and 2018. We
identified 16,558 affordable units in 2015 and 5,230 affordable units in 2018, accounting for

24.09% and 10.69% of the total rental units in each year. The percentage of the affordable
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rental stock in the samples shrunk more than one half between 2015 and 2018, indicating a
greater difficulty for lower-income renters to find a place to live without causing
affordability issues.
Rental prices in the study area increased drastically in the three years (Figure 2). The
percentage of rectangular cells with median rent no less than 100 yuan/m? grew from 6.77%
to 32.05% between 2015 and 2018. In contrast to the flourishing formal rental market,
people’s income rose at a much slower pace. While the average rent (yuan per m?) in our
samples increased by 45.55% in three years, the city’s average disposable income only
increased by 28.69%. Several empirical studies have suggested that the demolition and
redevelopment of informal settlements in Chinese cities have contributed to increasing
housing prices through the improvement of physical environment and urban infrastructures
(Chen & Jim, 2010; Hu et al., 2014; Huang, 2012; Zheng & Kahn, 2013; Zou & Chau,
2015). The loss of affordable housing that occurs in the redevelopment of informal
settlements puts greater pressure on the remaining housing stock, contributing to higher rents
throughout the market.
[Figure 2 here]

The concentration of affordable rentals decreased in the central city area between
2015 and 2018 (Figure 3). In 2015, 26.37% of the affordable rentals were located in the
central city area. The proportion dropped down to 12.18% in 2018. The number of sub-
districts in the central city area with moderate-to-high levels of concentration decreased from
17 to 5 in the three-year period. At the same time, subdistricts of concentrated affordable
rentals started to emerge in the suburb, especially in the new towns. Accompanied by the
removal of informal rentals in the central city area, the decreasing number of affordable

formal private rentals implies a forced relocation of the lower-income renters to the urban
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periphery. The potential migration of lower-income tenants from central city to bedroom
suburb may result in longer commuting times and a heavier burden on the transit system.

[Figure 3 here]

Uneven distribution of affordable rentals

As the number of affordable rentals in the central city area decreased in the three-year
period, the remaining affordable rentals in the area had become more unevenly distributed
within subdistricts (Figure 4). The proportion of sub-districts with a relatively even
distribution of affordable rentals decreased from 31% to 11% in the central city area, while
the percentage of sub-districts with highly uneven distribution of affordable rentals increased
from 11% to 33%. This implies an intensified physical isolation of affordable formal private
rentals from the other rentals in both the central locations and the suburbs. No matter where
the low-income renters end up living in the city, their residences tend to be distanced from
other higher priced rentals. The physical separation of affordable formal private rentals
might again reinforce the social marginalization of the lower-income group, just as the
informal settlements did.

[Figure 4 here]

Most segregated market-rate rentals

The intensified segregation of private rentals is not occurring across all price points in the
market. We broke down the sample into 5 groups based on the rental price: Group |
corresponds to the affordable rentals; Group Il to V were created by splitting the rest of the
sample into four equal-size clusters. City-level ID for each of these groups was computed
and compared between 2015 and 2018.

As shown in Figure 5, the affordable rentals are the most segregated compared to

groups of higher-priced rentals. The affordable rentals became more unevenly distributed
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from 2015 to 2018 as its ID increased from 0.71 to 0.75. The results suggest that, on a city
level, there is a consistent pattern of segregation of the affordable rentals and the integration
of the others. Formal private rentals of other price ranges, even the ones of the highest price
range, have IDs lower than 0.60 in both years. The spatial distribution of affordable rentals
(Group 1) became more isolated in the three-year period, whereas the spatial distribution of
luxury rentals (Group V) became more mixed.

[Figure 5 here]

Poor access to public services and amenities

Proximity to public transit and other public services are essential to lower-income
households due to their lack of car ownership (Li et al., 2010). However, abundant research
in the western world indicates that public services and amenities are capitalized into the price
of land and the housing atop of it, making the housing in proximity to those services and
amenities relatively less affordable (Dawkins & Moeckel, 2016; Heyman & Sommervoll,
2019; Rosen, 1974). In China, there is also strong evidence showing that variations in
housing prices can be explained by variations in the housing units’ physical and locational
attributes (Hu et al., 2014; Huang, 2012; Zheng & Kahn, 2013; Zou & Chau, 2015). Our
analysis demonstrates a pattern consistent with previous studies: the affordable rentals in the
private market have poor access to public services and amenities compared to other higher-
priced rentals (Table 3).

We use the POI data in 2014 to compute the average distance to the nearest subway
station and the average number of restaurants, elementary schools, and medical services
within a one-kilometer radius (10-minute walking distance) for the five rental groups in
2015. Among these groups, the affordable rentals have the longest average distance from the
nearest subway stop, the least average number of restaurants, elementary schools, and

medical services within a one-kilometer radius.
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For low-income renters who are taking on or looking for entry-level jobs, proximity
to public transit can increase the number of accessible jobs and reduce their daily commuting
time. Before the massive city-wide clearance of informal settlement, low-income workers
can gain access to public transportation and urban amenities by residing in informal rentals.
However, the stringent regulation on the informal sector had made the informal rental less an
option for the low-income workers. If the municipality continues to uproot the informal
sector without supplementary initiatives to improve housing affordability, the lower-income
tenants are likely to end up in isolated neighborhoods with poor public services.

[Table 3 here]

6 Discussion and Conclusion

With the continued removal of informal settlements, formal private rentals are going to play
a more important role in the provision of affordable housing for lower-income population.
This paper examines the change in the spatial distribution of the formal private rentals in
Beijing between 2015 and 2018, using data collected from online rental listings. On a
subdistrict-level, we measure the segregation of affordable rentals by the extent to which
they are concentrated and unevenly distributed. On a city-level, we compare the affordable
rentals with higher-priced rentals by the index of dissimilarity and their access to urban
amenities. Our study finds that: (1) the affordable formal private rentals in the central city
area not only shrank in number in the three-year period, but also became more isolated from
other higher-priced rentals; (2) when compared across different price ranges, the affordable
rentals ended up being the most segregated in both 2015 and 2018, with a city-level index of
dissimilarity of 0.71 and 0.75 respectively; (3) consistent with the existing literature, the
affordable rentals tend to locate in places with poor access to public services and amenities.
Overall, it has become increasingly difficult for lower-income households to find a place to

live in the city.
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Decreasing housing affordability has long been a challenge for the low-income renters in
Beijing (Gu, 2001; Zheng et al., 2009; Huang & Yi, 2015). As the national capital, Beijing has
gone through rapid population growth in the past three decades. Between 1990 and 2018,
Beijing’s population increased from 10.86 million to 21.54 million’. The land and housing
reforms in the 1990s, followed by a booming demand for housing, greatly drove up housing
prices in the city. While the municipal government implemented a series of affordable housing
policies, most of the benefits were distributed to middle-to-high-income households and
homeowners (Huang, 2012; Hsing, 2012). Between 2012 and 2018, the accumulated
government investment in public rental housing was 64 billion yuan—only one-sixth of the
amount of money that the municipal government had put in the resettlement housing for
displaced homeowners (Beijing Municipal Commission of Housing and Urban-Rural
Development, 2019). By uprooting the informal sector without considering low-income people’s
housing needs, the municipal government is implicitly depriving their rights to live in the central
city area.

The informal sector exists for a reason. Even with poor physical conditions, an
informal rental close to public transit or workplace can be of great use value to a low-income
worker. It is the low-income people’s demand for affordable housing at central locations that
created the informal sector in the first place. Researchers from different countries have
demonstrated that the interconnection between the formal and informal sectors exists in the
labor markets, financial markets, and housing markets (Burgers, 1998; Ayyagari et al., 2010;
Ananya, 2005; Williams, 2008). The demolition of the informal settlement without sufficient
provision of affordable housing sacrifices the livelihood of the poor tenants for the city’s
pursuit of economic growth.

There is a clear need for policies that focus on providing affordable housing for the

lower-income population, especially in central locations. There are currently two affordable
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housing programs in Beijing that aim to address the housing needs of low-income renters.
One is the underfunded public rental housing program mentioned above, and the other is a
rental subsidy program initiated in 2015 (Beijing Municipal Commission of Housing and
Urban-Rural Development, 2015). The latter provides qualified households with monthly
subsidies to rent housing on the formal market. While the program makes it possible for the
lower-income population to rent market-rate housing with better access to public transit and
employment, it is only open to individuals with local household registration. Yet, a well-
designed rental subsidy program should take into account the housing needs of both local
residents and migrants. To enhance the housing affordability of the low-income population
as a whole, increased investment in public rental housing and broader implementation of the
rental subsidy program are both essential.

It is important to note some limitations of this research. First, even though the two
real estate brokerages promised to make sure that all their rental units are legal, there is still
the possibility of imperfect implementation where informal units get into their listings.
Second, the rentals in our dataset were still on the market on the collection date, which
means that they had not yet been rented. Thus, the data demonstrate a near-future residential
pattern instead of an existing one. Third, our sample only represents rental units listed
through real estate brokerages, and it misses out units that are never publicly advertised and
are instead rented through personal networks. More analysis is thus valuable to move beyond
the online listings and explore formal private rentals rented through other channels.
Nevertheless, our analysis sheds light on the increasing segregation of affordable formal

private rentals in Chinese cities.
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Notes
1. Migrants refer to people without local household registration (hukou) in the city where they live.

2. The distinction between formal and informal is a contractual one and not a structure-type one. The
formal/informal divide can and does occur within urban villages.

3. Group rentals (qun zu fang) are private rental units that have been illegally converted to
overcrowded dormitories.

4. Huang & Yi (2015) found that tenants who lived in basement rentals are socially segregated from
the residents who live above ground. Oreglia (2009) found that low-income migrant women
who lived in urban neighborhoods rarely interact with their urban neighbors.

5. The seven new towns, except Yizhuang, are pre-existing seats of the district governments.
Yizhuang is a state-level economic and technological development zone that was established in
1992.

6. A point of interest (POI for short) is commonly used in cartography to represent a particular
feature using an icon that occupies a particular geographical point (e.g. a restaurant, a shopping
mall, or a hospital).

7. Beijing’s population decreased between 2016 and 2018 due to the municipal government’s efforts
to control population growth, especially in the central city area. See Wong et al. (2018) for

details.
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Table 1. Types of formal and informal rentals in Chinese cities

Land

Type Location Tenure Type Living Conditions Provision
leaal rentals in Poor-quality, overcrowded
urbgn villages Primarily housing; lack of access to
(chen zho% urban Insecure  Rural public services and Decreasing
cun) g g periphery amenities; physically
segregated
Primaril Poor-quality, overcrowded
Basement rentals central c)i/t Insecure  Urban  housing; overcrowding; Decreasing
y socially segregated
Group rentals Primarily Poor-quality, overcrowded .
(qun zu fang) central city Insecure  Urban  housing; socially Decreasing
segregated
Dormitories Central city Poor-auality. overcrowded
provided by and urban Mixed Mixed housiﬁ Y
employers periphery g
Public rental Primarily DeSig'? and co_nstructed in
housing (gong zu  urban Secured  Mixed com?llgncg W'th Il?cal Limited
fang) periphery regulations; socially
segregated
Formal private Central city Design and constructed in
rentals P and urban Secured  Urban  compliance with local Limited
periphery regulations

Table 2. The comparison of the bottom 40% to the city's average

Number of Average Average pe.r capita disposable
households . income
. household size
(million) (yuan)
2015 2018 2015 2018 2015 2018
The bottom 40% 3.10 3.08 3.1 n/a 25,656 32,906
All households ~ 7.75 7.69 2.8 2.8 48,458 62,361

Source: Beijing Statistical Yearbook 2016; Beijing Statistical Yearbook 2019.
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Table 3. Access to public services and amenities, by rental group

Group Group Group Group Group
Access to urban | I Il v V
amenities (n=186, (n=13, (n=13, (n=13, (n=13,

558) 043) 044) 043) 044)
Q‘ée;zgfegt's‘stjg\f;;o 1933 1313 988 780 695
station (m) (1708) (1033) (796) (597) (534)
Number of restaurants 74.7 109.4 183.8 271.3 345.7
within a 1 km radius (86.2) (87.4) (124.7) (166.0) (217.7)
hookwitinatkn 18 22 34 43 45
radius .7 (1.9 (2.6) (2.9) (3.1)
SNeLlf\':::ee; Sfitr;'fnd::i'km 3.4 41 5.9 7.2 7.6

(3.6) (3.6) 4.49) 4.9 6.2)

radius

Note: standard deviation in the bracket. The numbers are calculated using poi and private rental housing data in

2015.
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Figure 1. The study area
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Figure 2. The median rent (yuan/m?) of formal private rentals
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Figure 3. The concentration of affordable formal private rentals, by subdistrict
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Figure 4. The uneven distribution of affordable formal private rentals, by subdistrict
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Figure 5. City-level Index of Dissimilarity (ID) of formal private rentals, by price range
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