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Chapter 1. Introduction

China has gone through rapid urbanization and economic growth in the past two decades. From
2000 to 2020, the percentage of population in China lived in cities increased from 36% to 63%. At
the same time, the nationwide gross domestic product (GDP) per capita increased from 2.2 to 11.2
million US dollars (World Bank, 2022a, 2022b). Since the housing reform in the 1990s, Chinese
cities have been operating in an authoritarian capitalist system in which surplus values / profits
need to be constantly produced and fixed to land through state-led urban development and
redevelopment (Wu, 2015, 2016). Constant growth supports economic prosperity. Continuous
urban development and redevelopment bring economic growth, which helps to reinforce the
political legitimacy of the Chinese state (Wong, 2015). In megacities where immediately
developable land in prime locations is scarce, redevelopment becomes the go-to policy instrument
of spatial fix that the state uses to sustain growth.

Figure 1-1. Redevelopment, housing affordability, and migrants’ wellbeing: a theoretical
framework

Economy 1
Legitimacy 1

State-led
(Re)development

Migrants’
Well-being |

The rapid urbanization and growing income have substantially increased housing demand
in Chinese cities (Yao et al., 2014). As a result of nonstop urban (re)development, market
speculation, and a lack of governmental support for low-income housing, property prices in major

Chinese cities have skyrocketed, leading to declining housing affordability (Chen and Wen, 2017;
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Huang, 2012; Li and Song, 2016; Wu et al., 2012). One study found that the land value in Beijing
increased by nearly 800% from 2003 to 2010 (Wu et al., 2012).

Perpetual redevelopment has negatively impacted the housing affordability in Chinese
cities (Figure 1-1). The targets of redevelopment are usually dilapidated residential areas—also
known as shantytowns—uwhich is the main housing provider of affordable housing for low-income
renters in Chinese cities. The removal of shantytowns and the construction of better-quality
residential complexes will likely reduce the existing stock of affordable rentals and drive up the
housing price in the neighborhood. The redevelopment-induced housing price increase and
displacement of migrants have become a pressing issue in recent years (Liu et al., 2017, 2018).

The great housing boom is accompanied by a rise of residential segregation by income in
major Chinese cities (Li and Wu, 2008; Wu, 2002). In the 1990s, the Chinese government
restructured its previous welfare housing system into a market-oriented one (Lee and Zhu, 2006;
Wu, 2015). The public sector gradually retreated from the provision of housing, while the market
took over the role as the major housing provider. 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 and Kaplan, 2001; Wu, 2005;
Wu and Webber, 2004), while urban villages where low-wage migrants concentrated were found
in the urban periphery (Gu, 2001; Ma and Xiang, 1998).

As land in prime locations becomes increasingly scarce, the upgrade / redevelopment of
existing buildings in those locations becomes attractive to developers. Many central city
neighborhoods have been through waves of redevelopment in the past decades (He, 2019; Wu,

2016). The redeveloped housing complexes are often targeting the rich and are out of the price
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range for most preexisting residents. The successive waves of redevelopment are likely to
contribute to the growth of residential segregation by income.

Declining housing affordability disproportionately affects the migrant workers, who are
predominantly low-income renters (Fang et al., 2020; Huang and Tao, 2015). Over 80% of migrant
workers in Chinese cities live in rental housing and employer-provided dormitories (Wang, 2023;
Zhu et al., 2014), a significantly higher proportion compared to the national average of 25%
(National Bureau of Statistics of China, 2022). Due to limited income and the lack of housing
assistance, migrants are also less likely to own a home compared to local residents (Wu and Wang,
2014; Zhu et al., 2014). They have also been excluded from high quality housing in prime locations
(Wang, 2023; Zhu et al., 2014) and are vulnerable to redevelopment-induced housing price
increase.

The unequal access to decent housing is a product of the discriminatory hukou system. The
hukou system, established in the late 1950s, assigns each individual a household registration
identity, primarily based on place of birth (Song and Smith, 2021). Individual hukou is directly
tied to the social welfare that a person can access, which includes but not limited to healthcare,
pension benefits, and housing assistance (Chen and Fan, 2016; Song, 2014; Zhou and Cheung,
2017). Without local hukou, migrants are excluded from most of the subsidized housing programs
in large Chinese cities (Huang and Tao, 2015).

The discriminatory hukou system puts the migrant population in a vulnerable position in
China’s urban redevelopment process. A continued decline in housing affordability may increase
the risk of displacement among low-income migrant workers. Migrant workers often live in
dilapidated residential areas that are prone to redevelopment. As redevelopment removes the

informal rental sector that makes affordable housing possible in central locations, it is hard for
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low-income migrant workers to find alternative housing units in the same neighborhood after the
redevelopment.

Housing policy and state-led redevelopment programs play central roles in the production
of urban inequality in Chinese cities. The current housing system operates in an institutional
context? where housing is a scarce resource for the poor and such scarcity generates profit for the
affluent. Unaffordable housing undermines the well-being of the poor, and wealth generated from
homeownership benefits the rich. The state-led redevelopment programs may contribute to the
increasing urban inequality by direct and indirect displacement of migrant renters from the
redeveloped neighborhood. Despite the potentially adverse impact of state-led urban
redevelopment, studies that explore the linkages among redevelopment, housing affordability, and
migrants’ health have been rare.

Figure 1-2. Research questions

What is the impact of redevelopment What is the relationship between housing
on housing affordability? affordability and migrant health?

State-led
(Re)development

Migrants’
Well-being

Housing
Affordability

How did the spatial distribution of
affordable rentals change over time?

Using data compiled from the Beijing Municipal Government, the real estate brokerage
company Lianjia, the Census Bureau, and the National Health Commission, | look at different
aspects of the housing affordability problem and its impact on the migrant population in Chinese
cities. Specifically, | ask the following research questions:

(1) How did the spatial distribution of affordable rentals change over time?
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(2) What is the impact of redevelopment on housing affordability?

(3) What is the relationship between housing affordability and migrant health?

Each of these questions will be addressed in separate chapters of this dissertation. Chapter
2 examines the spatial distribution of affordable rentals in the formal market in Beijing between
2015 and 2021. Given the declining stock of affordable rentals in the informal market as a result
of the state-initiated redevelopment in the city (Li and Kong, 2019; Liu etal., 2020; Liu and Wong,
2018), the study shifts the focus to Beijing’s formal rental market and investigates the spatial
configuration of affordable formal rentals in the market.

Chapter 3 digs into the potential impact of shantytown redevelopment in Beijing on rental
housing affordability. The study, while acknowledging the economic contribution of state-led
redevelopment, investigates the unequal distribution of benefits and burdens between migrant
renters and local homeowners in the redevelopment process. By examining the potential spillover
effect of shantytown redevelopment, the study sheds light on the potentially disproportionate
burden borne by migrant renters in state-led redevelopment.

Chapter 4 examines the phenomenon of migrant health decline in Chinese cities and
explores its linkage with financial housing stress. The study asks whether the incorporation of
residence duration alters the relationship between financial housing stress and health, that is,
whether the relationship between financial stress and health can be at least partially explained by
a migrant’s duration of stay in the host city. The study positions the unequal access to adequate
housing and the stress related to that as an outcome of the discriminatory hukou system, escalating
the housing affordability problem to the institution that produces it.

Chapter 5 summarizes the findings from Chapters 2-4, discusses their policy implications,

and points out directions for future research.



Chapter 1. Introduction

Notes

1. Data are in constant 2015 U.S. dollars.
2. “Institutional context” in this dissertation refers to the ‘rules of the game’ which are codified by

law and activated by policy.
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Chapter 2. No Place in the City: The Seqregation of Affordable Formal Private Rentals in

Beijing

Abstract

Residential segregation by income has become an emerging concern in Chinese cities. Existing
literature on residential segregation has mostly focused on informal rental market, and little is
known about the formal rental market. Nevertheless, with the continued removal of informal
settlements, formal private rentals (FPRs) 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 FPRs in Beijing between 2015 and 2021.
The study finds that the availability of affordable FPRs decreased drastically in the central city
area over the six-year period, and the remaining affordable FPRs in the central-city subdistricts
became increasingly segregated from higher-priced FPRs. When compared across FPRs of
different price ranges, the affordable FPRs turn out to be the most segregated in both 2015 and
2021, with a city-level dissimilarity index of 0.74 and 0.80 respectively. Policy responses are
needed to maintain rental housing affordability in prime locations and prevent further segregation

of affordable rentals in the central city.

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: 17; Wang, 2016: 168).

After the establishment of land and housing markets in the 1990s, wealth inequality started to
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manifest itself in the sorting of rich and poor into different neighborhoods (Li and Wu, 2008; Wu,
2002).

The degree of residential segregation in Chinese cities can be greatly affected by the spatial
configuration of affordable rental housing. 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® in Beijing----a group that is disproportionately low-income (Park and Wang, 2010;
Shietal., 2017; Wu and Logan, 2016)----lived in rental housing.

Rental units in Chinese cities, as elsewhere, can be characterized as formal or informal
based on the legality of the lease. Informal rentals tend to have lower prices than the formal rentals
in similar locations because of the insecurity of tenure and the relatively deteriorated living
conditions. Formal rentals—both public and private—are usually not the first choice of residence
for lower-income renters (Huang and Tao, 2015; Kim, 2016; Kroeber, 2016: 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 and Tao, 2015; Wang,
2016; Wang et al., 2009; Wu, 2002), group rentals® (qun zu fang) (Harten and Kim, 2018), and
basement rentals (Huang and Yi, 2015; Kim, 2016; Yu and 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

initiatives in recent years (Li and Kong, 2019; Lin et al., 2014; Liu and Wong, 2018). As the
10
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informal rental stock declines, formal private rentals (FPRs) 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 and Diamond, 2007; Fan et al., 2014). It is therefore important
to find out how the spatial distribution of FPRs has changed in recent years.

Existing research on the segregation of affordable rentals in Chinese cities has mostly
focused on the informal sector. Few studies have investigated the spatial configuration of the
affordable rentals in the formal market and how it has changed over time. This paper fills in the
gap by examining spatial distribution of affordable FPRs in Beijing between 2015 and 2018 using
data collected from an online real estate brokerage.

The paper begins with a review of the existing literature on the segregation of affordable
rentals in Beijing. Next, the study area and data used for this study are described. In the third
section, the methods used in the analysis are discussed. Section four presents the findings on the
spatial configuration of affordable FPRs. 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 Chinese economic reform. In
the previous planned economy, the central and local governments oversaw housing production and
allocation. Urban residents paid a nominal rent to live in the state-allocated public housing
(Kroeber, 2016: 76—-79; Wang, 2016: 143-144), which was designed and constructed in a uniform

way to emphasize egalitarianism and collectivism (Wang, 2016: 148).

11
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In the 1990s, the central government restructured the previous in-kind welfare housing
system into a market-oriented one (Lee and 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 and Kaplan, 2001; Wu, 2005; Wu and Webber, 2004), while
urban villages where low-wage migrants concentrated were found in the urban periphery (Gu,

2001; Ma and Xiang, 1998). The residential segregation between rich and poor began to emerge.

Formal and informal rentals

Both formal and informal rental housing exist in Beijing’s housing market (Table 2-1). The former
has 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: 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 jobs and sometimes gain better access to urban amenities (Harten
and Kim, 2018; Huang and Yi, 2015; Kim, 2016; Knowles, 2016; Li, 2010; Peng et al., 2010;
Wang et al., 2009; Wu, 2002; Yu and 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, 2010; Wang et al., 2009; Wu, 2002; Zheng et al.,
2009). Dehumanizing names such as “ant tribe” and “mouse tribe” have been used to refer to
tenants who live in informal rentals, perpetuating the social stigma associated with the lower-

income group (Huang and Yi, 2015).

12
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Table 2-1. Types of formal and informal rentals in Chinese cities

Type Location Tenure I{;gc; Living Conditions Provision
Illegal rentals in L Poor-quality,
. Primarily overcrowded; inadequate
urban villages . . .
urban Insecure  Rural access to public services Declining
(cheng zhong ) Lo .
periphery and amenities; physically
cun)
segregated
Primaril Poor-quality,
Basement rentals y Insecure  Urban  overcrowded; socially Declining
central city
segregated
L Poor-quality,
Group rentals Prlmarlly Insecure  Urban  overcrowded; socially Declining
(qun zu fang) central city
segregated
Dormitories Central city
provided by and urban Mixed Mixed  Poor-quality, overcrowded
employers periphery
Public rental Primarily Design and cqnstructed n
. . compliance with local -
housing (gong zu  urban Secured  Mixed housi des: phvsicall Limited
fang) periphery ousing codes; physically
segregated
Formal private Central city Design and constructed in
P and urban Secured  Urban  compliance with local r Limited
rentals (FPRs) - .
periphery housing codes

Formal rentals, which include public and private rentals, are often seen as secondary in

providing affordable housing for the low-income population. Public rental housing is designed and

constructed in compliance with local housing codes 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). Formal private rentals (FPRs) are rarely the focus of

affordable housing research in China due to its limited supply (Huang and Tao, 2015). Few studies

have examined the spatial configurations of affordable FPRs in Chinese cities and how they change

over time.

13
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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 built environment and
boost economic growth, in which the redevelopment of informal settlements plays a major role
(Wong et al., 2018; Wong and 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, urban redevelopment projects were used by the central government
to facilitate 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 Beijing
municipal government in recent years. In the end of 2017, a fire broke out at an informal apartment
building 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).

Given the declining informal rental stock (Huang and Yi, 2015; Liu and Wong, 2018;
Mohabir et al., 2017; Wong et al., 2018; Wong and Liu, 2017) and the limited provision of formal
public rentals (Huang and Tao, 2015), more low-income renters may shift to the formal rental
market to look for housing in the coming years. While there are numerous empirical studies on

rentals in the informal market (Harten and Kim, 2018; Huang and Yi, 2015; Kim, 2016; Wang et
14
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al., 2009; Wu, 2002; Yu and Cai, 2013; Zheng et al., 2009) and on public rentals provided by the
government (Huang and Tao, 2015; Lin et al., 2014), little is known about rentals in the formal
market. This paper aims to fill the gap by asking the following questions: Where are the affordable
FPRs? To what extent are they segregated from other FPRs? How did the spatial distribution of
affordable FPRs change in recent years? | address these questions by examining the changing

patterns of affordable FPRs in Beijing between 2015 and 2021.

3 Study area and data

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 2-1). The twelve districts administer
257 sub-districts (jiedao/xiang/zhen). Subdistricts 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
suburb subdistricts, as derivatives of Beijing’s 2020 master plan, function as the economic
subcenters 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 priority in local development agendas.
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Figure 2-1. The study area
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The Beijing municipal government publishes the average per capita 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, | defined the low-income population as

households in the bottom 40% of the income distribution. In 2015, the lower-income population

16



Chapter 2. No Place in the City

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 2-2). The
increasing gap between the mean income of the bottom 40 percentile and the overall mean
indicates an increase in citywide income inequality in the 6-year period.

Table 2-2. The bottom 40% vs. all households, 2015 and 2021.

Number of households | Mean household Mean per capita disposable income
(million) size (yuan)
2015 2021 2015 2021 2015 2021
The bottom 40% 3.1 31 3.1 n/a 25,656 38,641
All households 7.8 7.8 2.8 2.8 51,360 80,046

Source: Beijing Municipal Bureau of Statistics (2016, 2022)

Census surveys in China are conducted every ten years and cannot capture short-term
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 formal rentals in the formal market
between 2015 and 2021.

I access the rental listings from Lianjia (http://bj.lianjia.com), which is the major real estate
brokerage company in Beijing. In 2014, Lianjia signed a pledge affirming that all their rental units
are legal and comply with the municipal regulations (Liu and Zhong, 2014), which, to a great
extent, ensures the formality of the rental information they posted online. The rental listing data
include information on the unit's geographical location, floor area (in square meters), and monthly
rent. From the raw data set, | 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. After cleaning, | obtained property information on 133,883 rental units in 2015 and
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201,381 rental units in 2021. Point of interest (POI)® data from AutoNavi--a Chinese navigation
service provider--were also used in this study to compute the rentals’ accessibility to public

services and amenities.

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 and Rowley, 2012; Schwartz, 2014; Stone, 2006).
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, 2014). 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, 2006: 162).”
To make our case comparable to studies in other countries and also feasible given limited data

availability, I define rents as affordable if they are lower than 30% of the household disposable

income.
I compute the upper limit of the monthly affordable rent per square meters using the
formula:
0.3c
r=— 1)
a
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where r represents the upper limit of monthly affordable rent per square meters (yuan/m?); ¢
denotes the mean per capita disposable income of the low-income households; a is the minimum
housing area standard (m? per capita) set by the municipal government in its public rental housing
regulations (BMCHURD, 2011).

Based on data from the Beijing statistical yearbook, the monthly disposable income was
2,138 yuan per capita in 2015, and 3,220 yuan per capita in 2021. The minimum housing area is
15 m? per capita according to local regulations. Accordingly, the upper limit of the monthly

affordable rent per square meters is 42.76 yuan/m? for 2015, and 64.40 yuan/m? for 2021.

Measures of segregation

| measure the segregation of affordable FPRs from two aspects: the level of concentration of
Affordable formal rentals and the degree of unevenness of the distribution of Affordable formal
rentals. The local Moran's | index (1) developed by Anselin (1995) is employed to capture the
spatial concentration of affordable units. Local Moran's | is one of the Local Indicators of Spatial
Association (LISAs) that can help to identify areas where the share of affordable rentals is
unusually high/low. The equation for 1 is:

— n

Xi — X —
booj=1j=

where x; is the share of affordable rental units in the subdistrict i, X is the mean of the affordable

unit share in all subdistricts, w; ; is the spatial weight between subdistrict i and ;.

1,j#=i(xj _X)Z (3)

n
St = : n—1

with n equating to the total number of subdistricts in a year.
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The subdistricts can be divided into four categories according to I: high-high (HH), low-
low (LL), low-high (LH), and high-low (HL). HH subdistricts are “hot spots” that represent areas
where the share of affordable rentals at the subdistrict and its surroundings are higher than average.
LL subdistricts are “cold spots” that represent areas where the share of affordable rentals at the
subdistrict and its surroundings are lower than average. LH subdistricts are “doughnuts” where the
focal subdistrict displays a low value but its surroundings have high values. Conversely, HL
subdistricts are “diamonds in the rough” where the focal subdistrict display a high value but its
surroundings have low values.

The index of dissimilarity (D), the most widely used measure in the study of residential
segregation (Allen et al., 2015; Krieger et al., 2017; Li and Wu, 2008; Mulekar et al., 2008), was
employed to assess the level of the uneven distribution of affordable FPRs. D shows the proportion
of affordable FPRs that would have to relocate to achieve an even distribution (Massey and Denton,
1988). D ranges between 0 and 1. In our case, a D equal to 1 indicates that the affordable FPRs
and the non-affordable FPRs are completely isolated from each other, and a D equal to O indicates
that the two groups are intermingled evenly. To calculate D, | create a grid with 1 by 1 km
horizontal and vertical spacings over the study area and join the rental listing point features to each

grid cell. The equation for D is:

1 b; i
D=_3L |+-= (4)

where b; represents the number of affordable FPRs in the grid cell i; B represents the number of
affordable FPRs in the sub-district that the grid cell is in; w; represents the number of non-
affordable FPRs in the grid cell i; W represents the number of non-affordable FPRs in the sub-

district that the grid cell is in.
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Researchers have come to a consensus after a considerable debate that a D under 0.25
indicates little or no segregation, while a D greater than 0.60 is interpreted as a high level of
segregation (Gregory et al., 2011). Using these criteria, | categorize the sub-districts in our study
as having low-, medium-, and high-levels of uneven distribution of affordable FPRs. In a
neighborhood with a high-level of uneven distribution of affordable rentals, over 60% percent of
affordable FPRs have to move from the grid cell where the group is overrepresented to other cells

to eliminate segregation.

5 The segregation of affordable rentals in the formal market

Declining affordable FPRs stock in central city

The share of affordable FPRs in the central city area declined between 2015 and 2021. | identified
9,132 affordable FPRs from the central city area in 2015 and 7,221 affordable FPRs from the
central city area in 2021, accounting for 9% and 5% of the total central-city FPRs in each year.
The shrinking share of affordable FPRs indicates a greater difficulty for lower-income renters to
find housing in the central city without causing affordability problems.

Figure 2-2. Median rent of FPRs (yuan/m?), by grid cell

Median rent (yuan/m?)

0-50
50 -100

W 100 - 150

Il 150 +

[ study area
{222} central city area

Notes: Only cells with at least 10 rental units in both years are included. Rents in 2021 are adjusted for inflation using
the annual city-level CPIs for rental housing in 2015 yuan. Source: Lianjia.
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Rental prices in the central city area increased drastically in the six-year period (Figure 2-
2). The percentage of grid cells with median rent no less than 100 yuan/m? grew from 4% to 27%
between 2015 and 2021. The stock of affordable FPRs also decreased in the central city area
between 2015 and 2021. In 2015, 26% of the affordable FPRs were in the central city area. The
proportion dropped down to 13% in 2021. The housing affordability decline may be related to the
redevelopment of informal settlements in the central city area. The removal of informal settlements
reduces the existing affordable rental stock, and the decline in affordable rental stock is likely to
drive up rents in the central city area.

Figure 2-3. The concentration of affordable FPRs, by subdistrict (N=188)

Moran Cluster

I HH
HL
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L
I Non-Significant

[ study area
{2t central city area

Notes: Only subdistricts with at least 10 FPRs in both years are included. Threshold for statistical significance:
p<0.05. Source: Lianjia.

Clusters of affordable FPRs in the study area have been disappearing over the years (Figure
2-3). In 2015, there were clusters of subdistricts with HH categorization in the northwest and
southeast side of the study area, indicating spatial concentrations of subdistricts with high shares
of affordable FPRs. These two affordable rental hot spots disappeared in 2021. The number of
subdistricts with a statistically significant HH categorization (affordable housing hot spots)
decreased from 40 to 34 from 2015 to 2021. At the same time, subdistricts with a statistically

significant LL categorization (affordable housing cold spots) increased from 102 to 106.
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Accompanied by the removal of informal rentals in the central city area, the declining share of
affordable FPRs implies greater risks of displacement among the lower-income renters. 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.

Uneven distribution of affordable FPRs

As the number of affordable FPRs in the central city area decreased from 2015 to 2021, the
remaining affordable FPRs in the area had become more unevenly distributed (Figure 2-4).
Subdistricts with a relatively even distribution of affordable FPRs (D < 0.25) decreased from 75
to 57 in the central city area, while subdistricts with a highly uneven distribution of affordable
FPRs (D > 0.6) increased from 4 to 28 in the same area. This suggests an increasing spatial isolation
of affordable FPRs from the higher priced FPRs in prime locations. To put it in another way, no
matter where the low-income renters end up living in the central city, their residences tend to be
distanced from higher priced rentals. The spatial isolation of affordable FPRs is likely to reinforce
the physical and social segregation of the low-income population, just as the informal settlements.

Figure 2-4. The uneven distribution of affordable FPRs, by subdistrict (N=179)

2015 g 2021 Index of Dissimilarity
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Note: Only cells with at least 10 FPRs in both years are included. Source: Lianjia.
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Most segregated FPRs

The intensified segregation of private rentals is not occurring across all price points in the market.
| break down the sample into 5 groups based on the rental price: Group | corresponds to the
affordable FPRs; Group Il to V were created by splitting the rest of the sample into four groups
according to quartile range of rents (per square meters). City-level D for each of these groups is
computed and compared between 2015 and 2021.

As shown in Figure 2-5, the affordable FPRs are the most segregated compared to groups
of higher-priced FPRs. The affordable rentals became more unevenly distributed from 2015 to
2021 as its D increased from 0.74 to 0.80. The results suggest that, on a city level, there is a
consistent pattern of segregation of affordable FPRs and the integration of medium-priced FPRs.
FPRs of other price ranges, even the ones of the highest price range, have Ds lower than 0.70 in
both years. Both affordable (Group 1) and luxury FPRs (Group V) became more isolated in the
six-year period, indicating the spatial segregation of FPRs on both ends of the rent spectrum.

Figure 2-5. City-level Index of Dissimilarity (D)

10
0.4 049
0.0
GROUP | GROUP || GROUP Il GROUP IV GROUP V
(AFFORDABLE)
~+-2015 ——2021

Note: Only subdistricts with at least 10 FPRs in both years are included. Source: Lianjia.
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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 and Moeckel, 2016; Heyman and 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; Zheng and Kahn,
2013; Zou and Chau, 2015). Our analysis demonstrates a pattern consistent with previous studies:
the affordable FPRs have poor access to public services and amenities compared to higher-priced
FPRs (Table 2-3).

| use the POI data in 2014 to compute distances to the nearest subway station and the
nearest top elementary school, and numbers of restaurants and healthcare facilities within a one-
kilometer radius (10-minute walking distance) for the five rental groups in 2015. Among these
groups, the affordable FPRs, on average, have the longest distances to the nearest subway stop and
top elementary school, the lowest numbers of restaurants and healthcare facilities within a one-
kilometer radius.

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 crackdown on informal rentals, low-income workers can gain access
to public transportation and urban amenities by renting from the informal market. However, the
regulation of the informal sector and the redevelopment of informal settlements have made

informal rentals less an option for the low-income workers. If the municipal government continues
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to uproot the informal sector without complementary strategies to maintain housing affordability,
the lower-income tenants are likely to end up in more isolated neighborhoods with poor public
services.

Table 2-3. Access to public services and amenities, by rental group

Group | Group 11 Group 11 Group IV Group V
Distance to subway station 1,857 1,221 951 785 732
(m) (1,634) (970) (719) (536) (540)
Distance to top elementary 2,522 1,642 1,253 882 812
school (m) (2,382) (1,383) (1,054) (834) (738)
Number of restaurants 77 110 181 267 337
within a 1 km radius (72) (82) (117) (146) (195)
lites winin & 1 km 4 AT g2 78 ez
radius ' ' ' ' '
N 34,476 24,860 24,859 24,854 24,834

Note: standard deviation in the bracket. The numbers are calculated using 2014 POI data and 2015 FPR data.

6 Discussion and Conclusion

With the continued removal of informal settlements, FPRs are going to play a more important role
in the provision of affordable housing for lower-income population. This paper examines the
changing spatial distribution of affordable FPRs in Beijing between 2015 and 2021, using data
collected from online rental listings. | measure the segregation of affordable FPRs by the extent to
which they are concentrated and unevenly distributed within the city. | also compare the
dissimilarity index of affordable FPRs with the ones of higher-priced FPRs. Our study finds that:
(1) the affordable FPRs became less available and more isolated from higher-priced FPRs in the
central city area in the six-year period; (2) when compared across different price ranges, the
affordable FPRs ended up being the most segregated in both 2015 and 2021, with a city-level index
of dissimilarity of 0.74 and 0.80 respectively; (3) consistent with the existing literature, the
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affordable FPRs tend to locate in places with poor access to public services and amenities. Overall,
it has become increasingly difficult for low-income households to find a place to live in the city.

Decreasing housing affordability has long been a challenge for the low-income renters in
Beijing (Gu, 2001; Huang and Yi, 2015; Zheng et al., 2009). As the national capital, Beijing has
gone through rapid population growth in the past three decades. Between 1990 and 2021, Beijing’s
population increased from 10.9 million to 21.9 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 and programs, most of
the benefits went to middle-to-high-income households and homeowners (Hsing, 2012; Huang,
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 (BMCHURD, 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 living 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 (Ayyagari et al., 2010; Burgers, 1998; Roy, 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.
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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 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 (BMCHURD, 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 (hukou). Yet, a well-
designed rental subsidy program should consider the housing needs of residents regardless of their
household registration status. To maintain housing affordability of the low-income renters,
increased investment in public rental housing and wider coverage of the rental subsidy program
are both essential.

It is important to note some limitations of this research. First, while the real estate
brokerage company promised to make sure that all its rental units are legal, there is still a
possibility of imperfect implementation where informal units get into the online 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, the data used in this study only represents rental units listed through the real
estate brokerage website, 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 FPRs rented through other channels. Nevertheless, our analysis sheds light on

the increasing segregation of affordable FPRs 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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Chapter 3. Development for Whom? The Impact of State-led Redevelopment on Rental

Housing Affordability in Beijing

Abstract

Since 2013, Shantytown Redevelopment Projects (SRPs) have been implemented city-wide in
Beijing as an instrument to stimulate economic growth and improve the built environment. The
SRPs, while being promoted as state-led welfare programs that improve people's living conditions,
could also lead to the direct and indirect displacement of migrant renters. Using a unique data set
compiled from the Beijing municipal government, the Chinese Census, and a real estate brokerage
company, this study investigates the spatial-temporal patterns and outcomes of SRPs from 2013
t0 2020. Logistic regression is used to examine the association between shantytown redevelopment
and migrant share change. Difference-in-Differences (DID) regression is used to examine the
impact of SRPs on housing affordability in neighboring areas. The results show that: (1) SRPs are
associated with declines in the share of migrants, who are predominantly renters and are not
eligible for compensation when the shantytown is redeveloped; (2) most shantytown homeowners
have the option to resettle in the same subdistrict and are thus able to benefit from SRPs, while
migrant renters face the risk of permanent displacement; (3) small- to medium-size SRPs increase
the rent in the surrounding area by 3.6%, further reducing housing affordability for migrant renters.
The findings shed light on the consequences of SRPs and suggest the necessity for complementing
strategies to maintain rental housing affordability in neighborhoods that are undergoing

shantytown redevelopment.
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1 Introduction

On the evening of November 18th, 2017, a fire broke out in a two-story building in southern
Beijing occupied by low-income migrant renters (The Economist, 2017). Nineteen people died,
including seven children (Liu, 2017). The building was illegally constructed in an urban village to
house migrant workers, violating local housing regulations. The Beijing municipal government
soon started a 40-day cleanup operation of illegal rental units, which resulted in large-scale
demolition of illegal building structures and displacement of migrant renters across the city (Gao,
2017). The cleanup operation is part of the Shantytown Redevelopment Projects (SRPs) that have
continued for years in the city. The tragic fire provides the municipal government a strong motive
to expand the demolition of urban villages and facilitate the implementation of SRPs.

Initiated in 2008 by the central government at the beginning of the global financial crisis
(Li et al., 2018), the state government expects SRPs to help cities recover from economic
downturns and improve people's living conditions (He et al., 2020). SRPs target “shantytowns”
(penghugu), a catch-all term that includes (1) urban villages, (2) dilapidated courtyard houses, and
(3) aging residential quarters (Figure 3-1). Although shantytowns suffer from overcrowding, poor
quality housing, and illegal construction, they serve as the major providers of affordable rental
housing for low-income migrants in Chinese cities (Hao et al., 2011; Huang and Tao, 2015; Jin et
al., 2021; Lin et al., 2014; Liu and Wong, 2018; Wong et al., 2018; Wu, 2016; Wu and He, 2005).
Being the major providers of affordable housing in Chinese cities, shantytowns usually have more
migrant population than local residents (ibid.). The population of migrant renters in a shantytown
is usually 9-17 times greater than that of the local residents in the shantytown (Jin et al., 2021; Lin

etal., 2014).
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Figure 3-1. Three types of shantytowns
Urban Village Courtyard Houses Residential Quarter

Urban residence built in the 1950s

\

Rural villages on the urban fringe -70s

Source:
Google Earth 7.3, (2012) Shuangxin Village 39°57°25.96"N, 116°12°22.72”E, elevation 0ft. [Online] Available
at: http://www.google.com/earth/index.html [Accessed 24 Feb 2023].
Google Earth 7.3, (2012) Xuanwai Dongli 39°53° 45.95"N, 116°22°18.10”E, elevation 0ft. [Online] Available
at: http://www.google.com/earth/index.html [Accessed 24 Feb 2023].
Google Earth 7.3, (2012) Tiantan Dongli 39°52°49.16"N, 116°24°51.15”E, elevation Oft. [Online] Available
at: http://www.google.com/earth/index.html [Accessed 24 Feb 2023].

At first glance, the state-led redevelopment program appears to have been a success: SRPs
played vital roles in China’s economic revival and helped about 100 million people to move to
better housing in the first decade of implementation (Zhao, 2018). Yet despite the success, the
tactics of the state-initiated program raise questions about who actually benefit from SRPs. While
shantytown residents are predominantly migrant renters (Wang, 2016; Ye and Wen, 2017), they
are not eligible for compensation when the shantytown is redeveloped. The program improves the
living conditions of shantytown homeowners through in-kind and monetary compensation, but it
also poses the threat of displacement to shantytown renters who are excluded from the
compensation process (BMCHURD, 2013; Wu, 2016). As a result, the current shantytown
redevelopment policy creates an unequal distribution of benefits and burdens between

homeowners and renters.
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In Beijing, SRPs are used for a special purpose: dispersing ‘non-capital functions.” The
term ‘non-capital functions’ was first used by President Xi Jinping in 2014 to describe sectors that
contradict the official vision of the capital city, which include but not limited to low-tech
manufacturing, wholesale market, and informal businesses (PGBM, 2017b; Wong et al., 2018;
Xinhua, 2015). These ‘non-capital sectors’ are usually located in shantytowns and provide jobs for
migrant workers. About 4,000 low-tech manufacturing facilities, regional wholesale markets, and
logistic centers were shut down between 2014 and 2022 (Yu, 2022). During this period, Beijing’s
central city population in is reduced by 15.1% (ibid.). While not explicitly stated in the official
document, it is heavily implied that SRPs were used by the state to facilitate the dispersal of not
only the ‘non-capital’ sectors, but also the migrant population who live in shantytowns and work
in those sectors.

SRPs may also drive up the rent in the vicinity, making it harder for displaced renters to
find affordable units in nearby neighborhoods. There are multiple ways in which SRPs can increase
nearby rents. First, displaced low-income renters usually look for housing in nearby neighborhoods
(Xu and Lin, 2019), which increases the demand for rental units in the vicinity. Second, the
demolition of shantytowns reduces the local supply of rental units. The increasing demand and
shrinking supply of rental housing may lead to an overall rent increase in the neighborhoods
surrounding the SRP sites. Third, people tend to have an expectation of better residential
environments and improvements in amenities in their neighborhood because of the initiation of a
redevelopment (Ki and Jayantha, 2010; Peng and Tian, 2022). The expectation of neighborhood
improvement is likely to be considered in the pricing of rental units. As a result of these processes,
shantytown redevelopment and the related rent increase may force migrant renters to move out of

their current neighborhoods, dispersing them to places that are further away from the city center.
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Despite the potentially adverse impact of shantytown redevelopment, studies of the SRPs’
impact on housing price using a quasi-experimental design have been rare. Existing studies are
mostly descriptive and very few have examined the causal relationship between urban
redevelopment and rental housing affordability. Prior research has looked at the interplay between
stakeholders regarding project financing and compensation to homeowners (He et al., 2020; Li et
al., 2018), the spatiotemporal patterns of SRPs (Yuan and Song, 2020), and the association
between SRP funding and average housing price in third-tier cities® (Liu, 2019). Little attention
has been paid to the impact of SRPs on rental housing affordability at the neighborhood level.

Using a unique data set compiled from the Beijing municipal government, the Chinese
census, and a real-estate brokerage company (Lianjia), this study investigates the spatial-temporal
patterns of SRPs from 2013 to 2020 and examines the impact of SRPs on nearby rental housing
price with a Difference-in-Differences (DID) design. As a case study focusing on the capital city
of China, this paper has implications for redevelopment policies in large metropolitan areas
worldwide. Specifically, I ask two interrelated research questions:

(Q1) Is there an association between SRPs and the dispersal of the migrant population?

(Q2) Do SRPs drive up rent in the vicinity? If so, to what extent?

I begin the article by probing into the background, funding scheme, process, and potential
impacts of shantytown redevelopment in Chinese cities. Following the literature review is an
overview of data sources and methods used to answer the research questions. | then present four
major findings from the analysis. | conclude with a discussion on policy implications and future

research directions.
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2 Literature Review

The Rationale Behind Shantytown Redevelopment

The SRPs were initiated as a part of the 4-trillion-yuan stimulus plan that the Chinese central
government adopted in 2008 to mitigate the impact of the Global Financial Crisis (Liu, 2019).
About 12.6 million shantytown households moved into better housing through SRPs between 2008
and 2012 (State Council, 2013). In 2013, the central government set up a new goal to redevelop
10 million shantytown housing units in the next five years (Shao, 2013; State Council, 2013). From
2013 to 2018, the total investment in SRPs exceeded 2.2 trillion USD (State Council, 2018),
signaling the important role SRPs play in sustaining the nation’s economic growth.

Besides its role as an economic stimulator, shantytown redevelopment also serves the goal
of improving the built environment. Shantytowns usually lack adequate infrastructure to ensure
residents’ safe access to water, electricity, gas, and heat (Beijing Youth Daily, 2013; Zhang, 2017).
Due to local government’s lack of supervision and migrant workers’ housing demand, many
shantytown homeowners constructed informal housing units and rented them out for profit
(Beijing Youth Daily, 2013; Liu and Wong, 2018; Qin, 2017; Wang, 2016; Ye and Wen, 2017;
Yu and Hou, 2019). These informal rental units often did not meet local housing codes and were
usually overcrowded. The poor-quality housing and overcrowded living conditions create fire
hazards and lead to adverse health outcomes among tenants. SRPs provided local governments an
opportunity to regulate and formalize the rental market, upgrade the physical infrastructure, and
improve neighborhood environmental conditions.

In Beijing, shantytown redevelopment is used for a special purpose: dispersing ‘non-capital

functions.” The term ‘non-capital functions’ was first used by President Xi Jinping at a meeting
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in 2014 to describe sectors that contradict the official vision of the capital city such as low-tech
manufacturing, wholesale markets, and informal businesses (PGBM, 2017b; Wong et al., 2018;
Xinhua, 2015). In his speech, Xi stressed the importance of “dispersing Beijing’s ‘non-capital’
functions, reducing its population, and promoting economic and social development
commensurate with its population and resources (Xinhua, 2017).” The key message is that Beijing
was overpopulated, and the state wanted to keep its capital city’s population under control by
relocating unfavorable industries (and people who work in those industries) further away from the
city center. The question is who and what to disperse. In 2017, the Beijing municipal government
released its official plan for the dispersal of ‘non-capital’ functions, in which the relocation of
factories and wholesale markets, the regulation of informal economies, and the redevelopment of
shantytowns were the areas of focus (PGBM, 2017b). An SRP in Haidian district, for example,
shut down 14 low-end wholesale markets and dispersed 100,000 migrants between 2016 and 2017
(Ye and Wen, 2017). While not explicitly stated in the official document, it is heavily implied that
SRPs were used by the state to facilitate the dispersal of not only the ‘non-capital’ sectors, but also

migrant workers employed in these sectors.

Funding Scheme

The Beijing municipal government issues bonds to finance SRPs (Ministry of Finance and
Ministry of Housing and Urban-Rural Development, 2018; PGBM, 2017a). The bond money has
been used in shantytown demolition, resettlement housing construction, and monetary
compensation/incentives to shantytown homeowners? (CDPGBM, 2019, 2022, 2023). In most
cases, the local government has to provide both monetary compensation and resettlement housing

to shantytown homeowners (Wen and Nie, 2014) but not to migrant workers. The demolition and
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monetary compensation cost per household is about 2 to 3 million yuan for central city SRPs (L,
2014), which constitutes a huge monetary transfer from the government to the shantytown
homeowners. The floor area of the resettlement housing unit is usually 1.5 to 5 times the area of
the original housing unit (ibid.). After the shantytown demolition, setting aside the land for
resettlement housing and public use, the remaining land will be sold on the land market and the
revenue is used to pay back the bonds (Shao, 2013).

Figure 3-2. Process of shantytown redevelopment

Project Announcement Consent from  Yes | Site Demolition & Project
& Site Acquisition Homeowners? New Construction Completes
l,No
Project Stops

Redevelopment Process

The process of an SRP can be divided into two major stages: (1) project announcement and site
acquisition; (2) site demolition and new construction (Figure 3-2). | put project announcement and
site acquisition together as stage one because they are often intertwined with each other. In some
cases, the acquisition precedes the project’s official announcement. In other cases, the
announcement comes first. An SRP makes its first appearance in the municipal government’s
annual shantytown redevelopment plan. After the project’s announcement, the local government
will send a taskforce to conduct housing surveys, make draft compensation plans, and then conduct
public hearings to gather feedback on the plans (BMCHURD, 2013). Every SRP needs to obtain
consent from a minimum share of homeowners (shengxiao bili) within a 6-month period to move
on to the next phase (ibid). The minimum share ranges from 70% to 100%, with 85% being the

most common. It is worth noting that the process of consent seeking does not involve the migrant
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renters who live in the shantytowns. Shantytown demolition not only involves the removal of
existing buildings, but also the cleanup of land, installation of utilities, and road improvements.

Depending on the site area, new construction can begin when all or part of the site is ready.

The impact of redevelopment on housing affordability

Most studies in China and elsewhere on the redevelopment impact on housing affordability suggest
that redevelopment reduces housing affordability both on-site and near-site (Table 3-1). Using site
survey and interview data in 4 urban villages, Liu and Wong (2018) found that few migrant renters
returned after redevelopment because there were no longer affordable units on site. Other studies
in China (Jin et al., 2021; Li et al., 2018; Lin et al., 2014) show similar patterns where rent on site
increased drastically post-redevelopment and prior migrant renters were forced to find affordable
housing in nearby neighborhoods. Looking at the impact of redevelopment on housing
affordability in the vicinity, Liu, et al. (2017) found that proximity to the redevelopment site is
associated with higher housing sales price. Similar results have been found in studies conducted
in other countries. A study in London indicates that public housing redevelopment causes increases
in rents within 400 meters of the redevelopment site (Blanco and Neri, 2023). Studies on public
housing redevelopment in the United States consistently showed that the program led to massive
displacement of original residents and resulted in significant declines in housing affordability on
site (Goetz, 2010; Goetz and Chapple, 2010; Gress et al., 2019; Manzo et al., 2008). There have
been limited cases where redevelopment led to increased affordability. In Los Angeles, in a
“specific niche situation,” a community land trust worked together with an experienced local
affordable housing developer to transform Section 8 housing into sustainably affordable housing

(Kim and Eisenlohr, 2022).
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There are many mechanisms through which redevelopment can affect the price of housing.
Literature suggests three ways that redevelopment may contribute to declining housing
affordability. First, many redevelopment projects are profit-driven (Hsu and Hsu, 2013; Liu et al.,
2017; Lukens, 2021), and the main purpose of redevelopment is to take affordable housing off the
market and replace it with higher-priced housing so that the state, developers, and property owners
can benefit. Second, displaced residents often look for housing in nearby neighborhoods (Liu et
al., 2018), driving up the affordable housing demand in the vicinity and putting upward pressure
on rents. Third, urban redevelopment generates a price premium in nearby housing through
improved environmental amenities such as parks and trails (Immergluck and Balan, 2018). The
increase in property value can occur well before project completion by raising the expectation of
investors (Ki and Jayantha, 2010; Liu et al., 2017; Peng and Tian, 2022). Evidence suggests that
potential improvements in environment and amenities after redevelopment are considered in the
pricing of properties during the demolition and construction phase (ibid.).

Alternatively, redevelopment can also decrease housing prices through negative
externalities such as noises and air pollution produced during demolition and construction (Ki and
Jayantha, 2010). The negative spillover effect during the redevelopment process can vary by
project size. Large scale redevelopment may result in greater adverse impact on nearby housing
values because more noise and air pollution are produced during the demolition and construction
phase. Some land uses after redevelopment may also have negative impacts on nearby housing
prices. For example, some shantytowns are being redeveloped into railroads and waste transfer
stations, which are more likely to negatively affect housing price in the vicinity (Zhang et al.,

2018).

46



Chapter 3. Redevelopment and Rental Housing Affordability

Most studies on the relationship between redevelopment and housing affordability use a
non-quasi-experimental research design due to the lack of panel data. Some studies have looked
at a single redevelopment project using in-depth interviews, participant observation, and archival
research (Kim and Eisenlohr, 2022; Manzo et al., 2008; Shin, 2008, 2009), other studies have
examined the association between proximity to the redevelopment site and housing price using the
traditional hedonic pricing model (Immergluck and Balan, 2018; Liu et al., 2017). The traditional
hedonic pricing model expresses housing price as a function of characteristics of the property itself
as well as characteristics of the neighborhood within which the property is located. The
conventional association studies, while incorporating detailed information on housing and
neighborhood characteristics, are likely to suffer from omitted variable bias, as unobserved
neighborhood characteristics tend to be correlated with both the housing prices and the
redevelopment (Huang et al., 2020; Ossokina and Verweij, 2015). A quasi-experimental study has
the advantage of avoiding this problem by controlling for potential unmeasured and omitted
confounders. Few studies have investigated the redevelopment impact on housing affordability
using a quasi-experimental design, which aims to establish a causal relationship between
redevelopment and housing affordability in a statistically rigorous way. This paper contributes to
the existing literature by not only providing rich descriptions of spatial-temporal patterns of SRPs,
but also using a quasi-experiment approach to produce new and improved evidence on the

redevelopment impact on housing affordability.
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Table 3-1. Literature on the impact of redevelopment on housing affordability

Quasi- . -
Article City Period Redevelopment Led by » #.Of experimental Impact on housing affordability ¥
of projects desi
esign
On site In the vicinity
(Liu and Wong, 2018) Beijing, China 2011-2016 urban village G 4 No negative
(Linetal., 2014) Beijing, China 2010-2013 urban village G 1 No negative
(Peng and Tian, 2022) Hangzhou, China 2015-2018 urban village G 139 Yes negative (T: 0-500m; C: rest of the city)
(Jinetal., 2021) Hangzhou, China 2017 urban village G 5 No negative
(Lietal., 2018) Shenyang, China 2015 shantytown G 8 No negative
(Liu et al., 2017) Shenzhen, China 2014 urban village G 3 No negative (T distance to th;’(‘rena)'e“ redevelopment, within
(Hao et al., 2011) Shenzhen, China 2006-2009 urban village G 46 No negative
(Ki and Jayantha, 2010)  Hong Kong, China 1998-2010 neighborhood G 1 No negative (T: multiple 150m rings; C: 600-750m)
(Lukens, 2021) Seoul, South Korea 2014 Isr;g)lgr?:slnt G No negative negative
(Shin, 2008, 2009) Seoul, South Korea 2001-2003 ggzggﬁi'm G 1 No negative
(Blanco and Neri, 2023)  London, UK 2004-2018 public housing G 130 Yes mixed (T: multiple 200m rings; C: 800-1,000m)
(Davidson, 2008) London, UK 2004 neighborhood G 3 No negative
(Kim and Eisenlohr, 2022) Los Angeles, CA, USA  2011-2019  Section8 c 1 No positive
housing complex
(Gress et al., 2019) USA 1993-2014 public housing G 259 No negative
(Manzo et al., 2008) Pacific Northwest, USA  2003-2004 public housing G 1 No no change
gl(;\lr;)ergluck and Balan, Atlanta, GA, USA 2011-2015 old rail line G 1 No negative (T: 0-0.5mi; C: rest of the city)
(Pearsall, 2010) New York City, NY, USA 1990-2008 brownfield G 36 No -

Notes: # G = Government, C = Community-based organization. 1 T = Treatment, C = Control.
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3 Data and Methods

The city of Beijing had a population of 21.9 million and a land area of 16,410 km? in 2020. This
study is confined to the 12 districts in Beijing (Figure 3-3), which accounted for 92% of the city’s
total population and 56% of the city’s land area in 2020. The twelve districts administer 257
subdistricts (jiedao/xiang/zhen). Subdistricts are the most granular geographic level available in
the public census data. The six inner districts constitute the central city area—the densely
populated urban core where over half of the city’s population resides.

Figure 3-3. Study area.
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While shantytown redevelopment programs were first devised in 2008, they were first
implemented in Beijing in 2009 with three pilot projects in Mentougou, Fengtai, and Tongzhou
districts, and then expanded to be city-wide in 2013 (BMCHURD, 2020; Wang, 2013). This study
investigates SRP projects in Beijing between 2013 and 2020, the first eight years of the program’s
city-wide implementation (Table 3-2). The data on SRPs are collected from the municipal
government website, where the annual SRP plan was posted on a yearly basis. The annual SRP
plans provide information on project name, type, location, and the year of project announcement.
Google Earth satellite images, in combination with government documents and newspaper articles,
are used to identify the year of demolition and the year of project completion. Information on
proposed land use(s) after redevelopment is obtained from the Beijing 2035 master plan and
detailed district plans. Government documents and newspaper articles are used to identify the
location of resettlement housing for each SRP. The SRP data are linked to the Chinese census data
in 2010 and 2020 at the subdistrict level. 1 confine my analysis to the 157 SRPs that started
demolition between 2013 and 2020 (Figure 3-4 & Table 3-3) because only after the completion of
land acquisition and the start of demolition can people have a reliable expectation of future
improvement in the built environment (Peng and Tian, 2022).

Table 3-2. Shantytown Redevelopment Projects in Beijing, 2013-2020.

Year Firstannounced  Began demolition Completed
2013 89 9 0
2014 90 17 1
2015 20 14 2
2016 41 22 4
2017 17 33 2
2018 28 34 2
2019 8 18 5
2020 5 10 7
Total 298 157 23
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Figure 3-4. Shantytown redevelopment in Beijing, 2013-2020.
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Table 3-3. Descriptive statistics on SRPs (N=157)

Count Percentage

Land area <=1km? 127 81%
> 1 km? 30 19%

Location Central city 111 71%
Outside central city 46 29%

Shantytown Type Urban village 117 74%
Courtyard houses 6 4%

Residential quarter 34 22%

Proposed land use Residential / park / commercial 136 87%
Other 21 13%

Rental listing data in 2015 and 2021 are collected from Lianjia.com to capture the impact
of redevelopment projects on the rental market. Lianjia is a housing brokerage company that
dominates the rental housing market in Beijing. The rental listings include information on the

rental unit’s price, floor area, number of bedrooms, year built, and location. Information on
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locational amenities (CBD, subway stops, and top elementary school) was collected from
Amap.com.

To answer Q1, | use descriptive mapping and logit regression to investigate the association
between shantytown redevelopment and the decline in migrant share. The logistic regression
model has the following general specification:

Logit(D;) = By + f1SRPland; + [,SubdPop; + [3SubdLand; 1)

D; is a binary variable that equals to 1 if the share of migrants declined between 2010 and
2020 in subdistrict i. SRPland, is the total land area of demolished shantytowns in subdistrict i
between 2013 and 2020. SubdPop; is the population of subdistrict i in 2010. SubdLand, is the
land area of subdistrict i.

To address Q2, | use a difference-in-differences (DID) approach that compares housing
units within a 400m-wide ring around an SRP site (treatment group) to units within 400-800m of
the same site (control group) before and after SRPs®. The 400m ring is designated as the treatment
zone because 400m is considered a reasonable walking distance for people (Rattan et al., 2012;
Untermann, 1984) and housing units within the 400m buffer are the most likely to benefit from
the redevelopment. | choose housing units in the 400-800m ring as the control group because they
are close to units in the treatment zone and are likely to be affected by similar non-SRP factors
over time to the treated units. | also test the model using a categorical treatment variable (0-200m,
200-400m, 400-600m, 600-800m) to ensure the results are robust (see Appendix, Table A3-1).

The DID specification expresses the natural log of inflation-adjusted rent (Y) as a function
of housing characteristics ( H = floor area, number of bedrooms, year built), locational amenities
( L = distance to CBD, subway stop, elementary school), a binary variable indicating whether the

unit is located within the treatment zone (T), a binary variable indicating whether the unit is listed
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post-treatment (P), and an interactive variable that captures the impact of SRPs on rent (T x P). |
control for subdistrict-level fixed effects to remove unobserved heterogeneity across subdistricts.
| cluster errors at the subdistrict level to account for situations where observations within each
subdistrict are not independently and identically distributed.

Y = f(H, L,T,P,T X P) (2)

I choose shantytown demolition as the treatment point in the DID analysis. The reasons are
threefold. First, nearly half of the SRPs listed in the annual plans in the study period had not entered
the demolition phase as of 2021. Second, only after the completion of the land acquisition can
potential homebuyers and renters have a reliable expectation of the shantytown removal and
environmental improvements (Peng and Tian, 2022). Some of them were postponed indefinitely,
some were still in the acquisition/negotiation stage. Third, most projects are still ongoing in 2021
and it is not feasible to use project completion as the intervention point*.

The DID analysis is confined to SRPs (1) whose proposed land use(s) include any of the
following: residential, park (green space), and commercial; and (2) have no less than 100 rental
units in the treatment area in both 2015 and 2021. Thirty-five SRPs meet the criteria. | run the DID
analysis separately for the 28 small- to medium-size SRPs (land area <= 1km?) and the 7 large-
size SRPs (land area > 1km?) because the impact of redevelopment could be qualitatively different
depending on the project size (see Appendix, Figure A3-2 for the distribution of SRP size). Firstly,
large-scale demolition and construction activities are more likely to adversely affect the pricing of
nearby rental units through noise and air pollution. Secondly, large-size redevelopment projects,
with greater land areas and stakeholders involved, may take longer to complete. The potentially
long project duration lowers the expectation of short-term improvement in the built environment.

After cleaning, | obtained a sample of 47,520 rental units for small- to medium-size SRPs and a
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sample of 7, 872 rental units for large-size SRPs (Table 3-4). Regression analysis using different

project size cutoffs (0.8 km?- 1.4 km?) were run to ensure the robustness of results (see Appendix,

Figure A3-3). The robustness check suggests that, for thresholds at 1, 1.2, and 1.4 km?, there are

consistent results demonstrating the differential impacts of shantytown demolition on rents by

project size.

Table 3-4. Descriptive statistics on rental units.

SRP <= 1km? SRP > 1km?
2015 2021 2015 2021

T C T c T c T c
Rent (yuan) 5567 5653 7,285 7,059 | 3,732 3474 5103 4674
(4571) (4,481) (4,071) (3,803) | (2,159) (2,036) (2,078) (1,836)
Floor area (m2) 83 82 81 79 73 73 75 72
(39) (37) (36) (35) (28) (22) (27) (25)
Year built 1,995 1,997 1996 1,996 | 1,998 1,997 1,999 1,998
(13) 12) (14) (13) (14) (11) (14) (13)
Bedrooms 1.9 1.9 2.0 1.9 1.9 1.9 2.1 2.0
(:8) (:8) (:8) (:8) (7 (:6) (7 (:9)
Distance to subway stop (km) 1.0 1.0 7 8 1.9 15 9 1.0
(.9) (:9) (7 (1.0) (1.5) (1.0) (:6) (-5
Distance to top elementary school (km) 1.3 15 1.2 1.4 16 1.3 16 1.3
(1.6) (1.8) (1.2) (1.7) (7 (:9) (:8) (1.0
Distance to CBD (km) 120 113 109 108 | 140 146 139 152
80 (80) (700 (75| (@7 (32 (38  (34)
N 9115 11,273 11,624 15508 | 1,712 1846 2048 2,266

Notes: T = Treatment zone (0-400m), C = Control zone (400-800m). Rents are adjusted for inflation using the annual
city-level CPlIs for rental housing in 2015 yuan. Standard deviations are in parentheses.

4 Results

Redevelopment and the Dispersal of Migrants

SRPs are associated with a decline in the share of migrant population at the subdistrict level. Most

shantytown redevelopment occurred in the central city area between 2013 and 2020. About 57 km?

of shantytown were demolished in the central city area, compared to 48 km? outside of the central
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city area. Meanwhile, there was a clear shift in the spatial distribution of migrant population from
the central city to the urban outskirt (Figure 3-5). The migrant population in the central city area
declined from 4.3 million to 3.6 million from 2010 to 2020, while the migrant population outside
of the central city increased from 2.4 million to 4.3 million. Logistic regression analysis at the
subdistrict level shows that, on average, a standard deviation increase in shantytown demolished
(about 1.9 km?) is associated with a 0.089 increase in the predicted probability of migrant share
decline between 2010 and 2020 (Table 3-5). According to the 2017 Chinese Migrant Dynamic
Survey, over three-quarters of migrants in Beijing are renters. Migrant renters who live in
shantytowns are not eligible for compensation in the redevelopment process (BMCHURD, 2013;
Wu, 2016) and housing on site usually becomes much more expensive in the post-demolition
period (Jin et al., 2021; Li et al., 2018; Lin et al., 2014; Liu and Wong, 2018). Without any type
of housing assistance, migrant renters are very likely to be priced out of the local housing market
and have to look for housing in more remote places.

Figure 3-5. The migrant population moved away from the central city area.
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Table 3-5. Shantytown redevelopment and migrant share decline.
Model 3-1. Migrant share decline

AME
Demolished shantytown (km?) 0.089**
Subdistrict population 0.078**
Subdistrict land area (km?) -0.269***
Pseudo R-squared 0.198
N 255

Notes: Results from logistic regression. Unit of analysis: Subdistrict. AME = Average Marginal Effect. *p<0.05,
**p<0.01, ***p<0.001 (two-tailed test).

Figure 3-6. SRP land use change (N=157 projects)

SN other (utility, industrial)
transportation (railroads)

(LN commercial space

shantytown type proposed land use

Note: For projects that have multiple proposed land uses, each use is weighted equally, with all uses add up to 1.

Homeowners Get to Stay

Most shantytowns are being redeveloped into residential complexes, urban parks, and commercial

spaces (Figure 3-6). The residential complexes constructed in SRPs often include resettlement
housing for shantytown homeowners. Among the 113 SRPs with resettlement information
available, over half (61 SRPs) construct resettlement housing on site, and 35 SRPs offer
resettlement housing units to homeowners in the same subdistrict. In most cases, shantytown
homeowners have the option to resettle in the same subdistrict and are thus able to benefit from

the built environment improvement.
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Table 3-6. Impacts of shantytown demolition on rents.

SRP <= 1km? SRP > 1km?
Model 3-2. Model 3-3.
Ln(rent) Ln(rent)
0-400m ~ -0.011 0.054%**
(0.021) (0.013)
Year 2021 0.283 *x* 0.318%**
(0.019) (0.016)
Within 400 m x Year 2021 0.035* -0.062**
(0.017) | (0.021)
Floor area (m?) 0.008 *** 0.007***
(0.000) (0.001)
Number of Bedrooms 0.035*** 0.078***
(0.009) | (0.018)
Year built 0.005*** | 0.003***
(0.001) | (0.001)
Distance to subway stop (km) -0.046** | -0.023*
(0.017) | (0.011)
Distance to top elementary school (km) -0.024 | -0.018
(0.020) | (0.025)
Distance to CBD (km) -0.015 | -0.062*
(0.009) | (0.024)
Sub-district fixed effects v | v
Adjusted R-squared 0.825 | 0.776
N 47,520 | 7,872

Notes: * Reference: 400-800m. + Reference: Year 2015. Rents are inflation-adjusted using the annual city-level CPIs
for rental housing in 2015 yuan. Standard errors are in parentheses. Errors are clustered at the subdistrict level. *p<0.05,
**p<0.01, ***p<0.001 (two-tailed test).

Increased Rent in the Vicinity

Demolition in small- to medium- size SRPs increases rent in the vicinity between 2015 and 2021,
while demolition in large-size SRPs decreases rent in the vicinity (Table 3-6). The regression
results suggest that, on average, SRPs no larger than 1 km? increase the rent price of units within
400m by 3.6% between 2015 and 2021, controlling for housing characteristics and locational
amenities. On the contrary, SRPs over 1km? decrease the rent price of units within 400m by 6.0%.
It is worth noting that the rent increase is across-the-board within the 800m study boundary (Figure
3-7). For large scale SRPs, the rent increase for units in the treatment zones is smaller than the
ones in control zones. Overall, rents within 800m of the redevelopment sites increased between

2015 and 2021, and adjacency to small-to-medium-size SRPs resulted in a greater increase. For
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migrant renters, this means a potential increase in housing cost burden and a higher risk of being
priced out of their neighborhoods.

Figure 3-7. Rent increases in both the treatment and control areas from 2015 to 2021.

SRP <= 1km? SRP > 1km?
In(rent) In(rent)
B8 sy BB
] gjg’ s T 0-400m
—— (: 400-800m
_ _“a"w
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8.0 . . 8.0 . .
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Note: Predictions with 95% confidence intervals from Model 2 and Model 3.

5 Discussion and Conclusion

This study finds that the demolition of small-to-medium-size shantytowns in Beijing contributes
the dispersal of migrant renters by (1) removing affordable rentals in shantytowns; (2) not offering
any type of housing assistance for displaced migrants; and (3) driving up rental prices in the
vicinity. Results from the logit model indicate a positive correlation between land area devoted to
SRPs and the decline of migrant share at the subdistrict level. This evidence, coupled with previous
research showing that the cost of housing in redeveloped sites are higher than the pre-
redevelopment period (Jin et al., 2021), form a strong circumstantial argument for the direct

displacement hypothesis. The study did not directly examine the relationship between SRPs and
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housing affordability on site, because most SRPs in the study were still undergoing construction
and too few rental units were listed in 2021. More research is needed to confirm the direct
displacement hypothesis using data set with on-site rental information for pre- and post-
redevelopment periods.

Results from the DID analysis suggest that the demolition of small- to medium-size SRPs
increases the nearby rental price by 3.6%, while the demolition of large-size SRPs decreases the
nearby housing price by 6.0%. The negative causal relationship between demolition of larger-size
shantytowns and declining rental price is likely due to the longer redevelopment period and more
negative externalities (e.g., long-term noise, air pollution) created in the demolition and
construction activities. More positive spillover effects on nearby rent are expected after the
completion of large-scale SRPs. In the long-term, there is a substantial chance that Beijing
municipal government’s investment in shantytown redevelopment will result in declining housing
affordability for low-income migrant renters through the positive spillover effects on nearby rental
price.

Given the decreasing affordability and dispersal of the migrant population associated with
shantytown redevelopment, complementing strategies are needed to maintain rental affordability
and protect migrants’ right to remain in their neighborhoods. Designing a participatory
redevelopment process that recognizes migrant renters as important stakeholders and creating a
more inclusive SRP compensation plan are possible ways to mitigate the negative impact of SRPs
on the migrant population. Migrants work to build and sustain the city and they deserve the right
to be able to benefit from what they have produced. A diverse workforce with migrants from

different backgrounds is also beneficial to the urban and regional economy (Bove and Elia, 2017).
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The state needs an alternative vision for Beijing that not only serves local homeowners, but also
the migrant population that has contributed greatly to the city’s development.

Due to the unavailability of the rental listing data prior to 2015 and the fact that most SRPs
are still ongoing, this study focuses on the short-term impact of shantytown demolition on rental
price in the vicinity. Because the rental listing data is only available for years 2015 and 2021, the
study employs a DID design with two time periods (pre- and post-treatment), aggregating
shantytown demolition between 2016 and 2020 as one treatment. The DID analysis does not
account for the differential timing of shantytown demolition due to limited data availability. Future
research is thus needed (1) to examine not only the impact of shantytown demolition, but also
project completion, on nearby rental price; (2) to study the long-term impact of shantytown
redevelopment on housing affordability on- and near-site; and (3) to account for the different

timing of treatment using rental listing data from multiple years.

Notes

1. Third-tier cities refers to relatively developed prefecture-level cities with over 10 million
population in the central city area. The Chinese city ranking system was published by Yicai Global
(a Chinese financial magazine) in 2017. Beijing is classified as one of the four Tier-1 cities, i.e.,
the most developed metropolitan areas in China, according to Yicai Global.

2. Public housing renters (“‘gongfang chengzuren”) are also eligible for compensation. Public
housing renters are long-term tenants who have their hukou registered at the public housing address
(BMCHURD, 2013). Migrant renters do not have local hukou and are completely excluded from

compensation.
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3. One rental unit corresponds to one SRP. When the treatment and control zones of different SRPs
overlap, rental units in the overlapped area will be assigned to the nearest SRP (see Appendix,
Figure A3-2).

4. Among the 35 SRPs completed between 2016 and 2020, only two meet the data cleaning criteria,

which is not sufficient for a DID analysis.
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Chapter 4. Housing Cost Burden, Homeownership, and Self-Rated Health among Migrant

Workers in Chinese Cities: The Confounding Effect of Residence Duration

Abstract

Housing is a critical social determinant of health. Research on the impact of housing on health
among migrants is more complex than that of the general population because of migrants’ health
decline over time: while migrants exhibit a health advantage upon arrival, they gradually lose it as
they stay longer in the host city. Existing studies on migrants’ housing and health have paid little
attention to the confounding effect of residence duration and are thus prone to misleading results.
Using data from the 2017 China Migrants Dynamic Survey (CMDS), this study fills in the gap by
examining how the incorporation of residence duration alters the relationship of housing cost
burden and homeownership with migrant self-rated health (SRH). The study shows that migrant
workers with higher housing cost burden and longer residence duration tend to have worse SRH.
Incorporating residence duration attenuates the crude association between homeownership and
worse SRH. The results imply that the health decline among migrants can be attributed to the
discriminatory hukou system—a system that limits migrants’ access to social welfare and puts
them in a socioeconomically disadvantaged position. The study thus emphasizes the removal of

structural and socio-economic barriers faced by the migrant population.

1 Introduction

China has witnessed a surge in internal migration in the past few decades, primarily from rural to
urban areas. The number of internal migrant workers increased from 6 million in 1982 to 236

million in 2019, representing an increase from 1% to 17% of the Chinese population (Chan, 2013;

67



Chapter 4. Housing Affordability and Migrant Health

National Bureau of Statistics of China, 2020). Most of the people migrated for better economic
and employment opportunities. While migrants move to cities for a better living, the household
registration (hukou) system has become a barrier for them to climb up the social ladder and
integrate into the local communities (Wu and Wang, 2014; Zhang et al., 2014; Zhong et al., 2017).
The internal migrants are Chinese citizens, but without local hukou, they can only have limited
access to social welfare provided by local governments (Song and Smith, 2021). Due to
institutional discrimination embedded in the hukou system, internal migrants in China are more
likely to experience housing affordability problems than local residents (Huang and Tao, 2015;
Wang et al., 2010; Zheng et al., 2009).

Housing is a key social determinant of health (Shaw, 2004). Housing-related financial
stress, such as a high housing cost burden and a lack of homeownership, is found to be closely
related to adverse health outcomes (Burgard et al., 2012; Frank et al., 2006; Joint Center for
Housing Studies, 2019; Manturuk, 2012; Meltzer and Schwartz, 2016; Wang et al., 2019, 2021).
However, although the influence of financial housing stress on the health of the general population
is well established in the literature (ibid.), limited study has been conducted on the migrant
population. It is important to study the housing determinants of health among migrants because
while migrant workers have made great contributions to the local economy (Chan, 2010; Qian and
Guo, 2019), their daily exposure to precarious and insecure housing situations (Huang and Tao,
2015; Lu and Qin, 2014; Wu and Wang, 2014) may jeopardize their health and ability to work.

Research on the impact of housing on health among migrant workers is more complex than
that of the general population because of the health decline among migrants over time. When
studying housing and health in the general population, it is necessary to adjust for socio-economic

status (SES) because wealthier individuals tend to not only have lower housing stress but also
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better health (Baker et al., 2013; Rohe and Lindblad, 2013). In this situation, SES is called a
confounder as it is independently related to both the independent variable of interest (housing) and
the outcome (health). Additional confounders emerge when it comes to the migrant population.

A decline of health over time was observed among (im)migrants in both China and other
countries (Chen, 2011; Diaz et al., 2016; Fennelly, 2007; Lu and Qin, 2014). It refers to the
phenomenon that while newly arrived (im)migrants tend to have better health than their local
counterparts, the health advantage of the migrant population tends to decline as they stay longer
in the host city. The health advantage upon arrival can be explained by the migrant health selection,
where healthier individuals are more likely to migrate (ibid.). The negative association between
residence duration and migrant health is found to be attributed to continuous exposure to
acculturative stress, discrimination, and insufficient healthcare (Ahmed et al., 2016; Leong et al.,
2013; Mazur et al., 2003).

Migrants’ duration of stay in the host city is not only associated with deteriorating health
but also related to a higher probability of owning a home in the city (Boehm and Schlottmann,
2008). We may also expect a decrease in housing cost burden as migrants stay longer and become
established in the host city. Residence duration is thus a key confounder to be considered in the
study of housing stress and migrant health.

Not taking account of residence duration in the study of housing and health among the
migrant population can result in misleading conclusions. For instance, if residence duration was
not incorporated as a covariate in the regression analysis, a potentially positive association between
homeownership and migrant health could turn out to be insignificant. Researchers might end up
with biased estimates if they fail to account for the fact that migrants who own a home in the host

city also tend to have stayed longer in the city and thus are more likely to lose their health
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advantage due to long-term exposure to poverty and a lack of access to healthcare. The positive
health effect of owning a home and having lower housing cost burden can be canceled out by
migrants’ long-term exposure to institutional barriers in the host city and thus lead to flawed
research results and inaccurate policy implications.

The purpose of this study is to examine how the incorporation of residence duration alters
the relationship of housing cost burden and homeownership with migrant self-rated health (SRH).
Specifically, I focus on two related research questions: (1) Is there an association between housing
cost burden, homeownership, and migrant workers' self-rated health (SRH)? If so, to what extent?
(2) Does the inclusion of residence duration modify the relationships of housing cost burden and
homeownership with migrant SRH? The 2017 China Migrant Dynamic Monitoring Survey
(CMDS) is used to answer the research questions.

| begin the article by reviewing the linkages between financial housing stress, health, and
migration. Followed by the literature review are an overview of the data sources, data cleaning
process, and descriptive statistics of migrant workers in the sample. | then present results from the
logistic regressions on migrant health. | conclude with a summary of findings and a discussion on

the research and policy implications.

2 Financial Housing Stress, Health, and Migration

Linking housing cost burden, homeownership, and health

Multiple pathways have been identified that link housing cost burden with people’s health
conditions. First, households with high housing cost burdens tend to spend less on food and
healthcare (Fletcher et al., 2009; Frank et al., 2006; Joint Center for Housing Studies, 2019; King,

2018). Less spending on food and healthcare can lead to adverse physical health outcomes. It is
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especially the case for migrants who live in large cities where the cost of living is higher. Second,
residential instability resulted from high housing cost burden shows a negative association with
health. Burgard et al. (2012) found that people who have recently experienced homelessness have
a higher probability of reporting fair or poor health. Empirical evidence suggests that the negative
effect of housing instability on health is mediated by a decrease in the sense of control and an
increase in anxiety and stress (Daoud et al., 2016; Nettleton and Burrows, 1998; Ross and Squires,
2011).

Homeownership is found to have a positive impact on mental health, even after adjusting
for selection bias (Rohe and Lindblad, 2013). Manturuk (2012) noted that homeownership is an
endogenous variable correlated with other individual and household characteristics that may
influence a person’s health. Using propensity score matching to correct for the selection bias,
Manturuk found that homeownership has an indirect impact on mental health that is fully mediated
by the perceived sense of control.

The relationship between homeownership and people’s physical health is less clear. On the
one hand, Lindblad and Quercia (2015) found that homeownership exerts a positive influence on
people’s physical health, after controlling for sense of control and other potential confounders. On
the other hand, by conducting in-depth interviews in three British regions, Smith et al. (2003)
showed that the effect of homeownership on physical health can be negative when the mortgage
payment stress is high. It is thus important to look at both homeownership and housing cost burden
in the study of housing determinants of health.

Studies on the housing determinants of health in the Chinese context started to emerge in
recent years as high-quality survey data became available. The current research mainly focuses on

physical housing conditions such as overcrowding, availability of tap water, and access to a private
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bathroom (Chen et al., 2021; Li and Liu, 2018; Wang et al., 2019; Xiao et al., 2020). A much
smaller proportion of the empirical evidence establishes relationships between housing-related
financial strains and health. Xie et al. (2021) found that, unlike research in other countries where
homeowners exhibited better mental health than renters, homeowners in Guangzhou demonstrated
a higher level of perceived stress. Y. Wang et al. (2021) examined the association between housing
affordability and health using the 2016 wave of the China Family Panel Studies (CFPS). The
authors found that unaffordable housing has a negative impact on the mental health of urban
residents, adjusting for physical housing conditions and neighborhood environment. The study
also investigated the impacts of housing affordability across different subgroups of the population
(such as male vs. female, low-income vs. high income, and single vs. married) and uncovered
significant inter-group differences in the housing effect on health. While Y. Wang et al. (2021) did
not include migrant workers as a subgroup of their study, it is reasonable to expect the relationship
between housing affordability and health to differ between migrant workers and local residents

due to the hukou-based discrimination faced by the former group.

The hukou system

It is common for (im)migrants to have limited access to social welfare in their destinations. In
China, migrant workers face greater affordability and health challenges compared to local residents
because of the discriminatory hukou system. The hukou system, established in the late 1950s,
assigns each individual a household registration identity, primarily based on place of birth (Song
and Smith, 2021).! Individual hukou is directly tied to the social welfare that a person can access,
which includes but not limited to healthcare, pension benefits, and housing assistance (Chen and

Fan, 2016; Song, 2014; Zhou and Cheung, 2017). Owing to the lack of local hukou, migrants are
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not eligible for most of the subsidized housing programs in large Chinese cities (Huang and Tao,
2015; Wang and Goetz, 2021). Limited access to housing and healthcare resources in the
destination can exacerbate the financial housing stress of migrant workers and result in negative
health outcomes. While being healthier than the local population due to self-selection in the
migration process (Chen, 2011; Hu et al., 2008), migrants’ health deteriorates as they stayed longer
in the host society. The phenomenon is also known as the health decline among migrants, which

is detailed below.

Health decline among migrants

Socio-economic status (SES) is a confounder that most studies on the housing determinants of
health control for as it is associated with both people’s health and their financial housing stress
(Baker et al., 2013; Rohe and Lindblad, 2013). When we confine the research subject to migrant
workers, additional individual-level characteristics need to be accounted for due to the health
decline among migrants over time.
Figure 4-1. The health decline among migrants over time
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The health decline was first recognized in western countries where (im)migrants enter the
host society with better health but then gradually lose their health advantage and converge to the
health level of the natives (Escobar et al., 2000; Fennelly, 2007; Kennedy et al., 2015; McDonald
and Kennedy, 2004; Parker Frisbie et al., 2001; Razum et al., 2000). The health advantage of the
immigrant population has been ascribed to the self-selection in the migration process in which
younger and healthier people are more likely to migrate and (im)migrants with deteriorating health
conditions often choose to return to their hometowns (Figure 4-1). As migrants stay longer in the
receiving area, their health gradually deteriorates. The health decline is found to be associated with
continuous exposure to acculturative stress, discrimination, and inadequate access to healthcare
and other social assistances (Ahmed et al., 2016; Leong et al., 2013; Mazur et al., 2003). The health
decline has also been observed among the internal migrants in China. Using data from a household
survey conducted in Beijing, Chen (2011) finds that the physical health advantage of urban-to-
urban migrants in Beijing diminished as their residence duration increased. Xie (2019) uses a
fifteen-city migrant survey conducted in China between 2008 and 2009 and find that longer
residence duration was associated with worse mental health among migrants.

Residence duration in the host city can affect both migrants’ housing stress and their health.
Longer residence duration is not only linked with deteriorating health, but also found to be
associated with higher probability of owning a home in the destination (Boehm and Schlottmann,
2008). Both immigrants in the US and internal migrants in China are found to rapidly progress
into homeownership as they reside longer in the receiving areas (Fang and Zhang, 2016; Myers
and Liu, 2005). Housing cost burden also fluctuates with migrant’s length of stay in the destination.
In the study of immigrant housing experience in the U.S., McConnell and Akresh (2010) found

that immigrant housing cost burden varies by the time they spent in the country. They noted that
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immigrants who stayed in the U.S. between 5 to 10 years have higher housing cost burdens, while
immigrants in the country for more than 10 years have lower housing cost burdens than immigrants
who arrived less than a year (ibid.). It is thus necessary to control for the confounding effect of
residence duration in the study of the housing determinants of health among migrants.

Existing studies on financial housing stress and health fail to account for the health decline
among migrants and are thus prone to biased results. Miranda et al. (2017) examine whether the
association between homeownership and self-rated health differs by immigration status in the US.
Without controlling for residence duration, the authors find that homeownership’s association with
better self-rated health is limited to US citizens. For non-citizen immigrants, homeownership is
not protective for self-rated health. The result is problematic because it fails to control for the fact
that non-citizen homeowners also tend to have longer residence duration in the US and thus are
more likely to subject to health decline due to limited access to healthcare and other social benefits.
If the duration of residence is not taken into account in the statistical modelling process, the
positive effect of homeownership on (im)migrant health is likely to be canceled out by (im)migrant
homeowners' longer exposure to acculturative stress and inadequate healthcare. Some studies (L.
and Liu, 2018; Xie, 2019) include residence duration as a covariate but have not probed into how
the incorporation of residence duration would alter the association between housing stress and
health among (im)migrants. This paper aims to fill in the gap by examining the confounding effect
of residence duration and how it relates to migrant’s housing cost burden, homeownership, and

health.
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3 Data and Methods

The study uses data from the 2017 China Migrants Dynamic Survey (CMDS)--a nationally
representative survey conducted by the National Health Commission of China. The survey took
the 2016 data on internal migrants reported by 31 provinces in mainland China as the sampling
frame. A stratified three-stage probability proportional to size (PPS) technique was used to sample
migrants who were 15 years old and over who had stayed in the host city for at least one month
without being granted local hukou (students and soldiers were excluded). The survey questions
covered a broad range of topics, including basic demographic information of the respondents and
their family members, employment, migration, health, and social integration. Because the survey
did not include residents with local hukou, this paper focuses on the migrant worker population
itself and explores the within-group differences.

In addition to the cross-sectional data on migrant workers, | also collected supplementary
city-level data on population size from municipal statistical yearbooks. Given that the housing
affordability problem among migrant workers is the most pronounced in large cities?, | confined
my study to the 50 largest Chinese cities by population in 2017 (Figure 4-2). These cities are not
only vibrant regional economic centers but also major destinations for internal migration in China.
Approximately 460 million people lived in these cities in 2017, constituting 33% of China’s total
population.

I excluded respondents who identified themselves as unemployed due to the lack of data
on their working conditions®. To calculate the housing cost relative to income, | remove individuals
who reported zero or negative income from the sample®. Moreover, | exclude respondents with the

top 0.1% of housing cost burden values to avoid distortion resulting from extreme values®.

76



Chapter 4. Housing Affordability and Migrant Health

Individuals with missing values in the variables of interest were also removed®. After data cleaning,

| obtained a dataset of 78,081 migrant workers (Table 4-1).

Figure 4-2. The 50 largest Chinese cities by population
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Table 4-1. Descriptive statistics and bivariate analyses (n=78,081)

. . Average
. Weighted Unweighted .
Variable Marginal Effect
Mean/percentage Mean/percentage (AME)
Self-rated health (%) Good 85.6 85.8
Fair/poor/very poor 144 14.2
Housing cost burden (mean) 125 (11.9) 13.8 (12.9) -0.006 ***
Homeownership (%) Homeowner 16.8 22.7 -0.018 ***
Non-homeowner 83.2 77.3
Residence duration <1 year 15.9 14.9
1to <5 years 36.5 40.5 -015 ***
5 to <10 years 239 241 -.041
>=10 years 23.7 20.5 -074
Age (year, mean) 35.8  (9.6) 353  (9.7) -0.070 ***
Sex (%) Female 441 43.8 -0.006 *
Male 55.9 56.2
Marital status (%) Married 80.4 79.2 -0.061 ***
Not married 19.6 20.8
Household size (mean) 31 (12 30 (1.2 -0.061 ***
Education (%) High school and above 435 45.0 0.052 ***
Middle school and below 56.5 55.0
Monthly earnings (1,000 yuan, mean) 55 (4.7) 49 (41) 0.024 ***
Work hours (mean) 54.8 (17.2) 55.1 (17.5) -0.017  ***
Occupation (%) Senior Official/Manager/Professional 12.0 11.2
Clerical Support Worker 1.6 1.7 0.019 *
Service and Sales Worker 51.0 59.0 -0.028  ***
Agricultural/Forestry/Fishery Worker 0.7 0.8 -0.110  ***
Manufacturing/Transport/Construction Worker 294 22.3 -0.020 ***
Other 53 5.0 -0.050 ***
Labor contract (%) Yes 83.9 815 0.025  ***
No 16.1 18.5
Agricultural hukou (%) Yes 80.4 76.9 -0.021  ***
No 19.6 23.1
Family member with local hukou (%)  Yes 5.4 6.9 -0.002
No 94.6 93.1

Notes: Standard deviations are in parentheses.
tUnweighted bivariate logistic regressions. AMEs for continuous variables are for a standard deviation increase.
*p<0.05, **p<0.01, ***p<0.001 (two-tailed test).
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Self-rated health (SRH) was used to capture the migrant’s overall health status. As an
assessment of individuals’ subjective health at the time of the survey, SRH is a reliable predictor
of mortality and other health outcomes (Benyamini, 2011). CMDS asked migrant workers to rate
their health on a four-point scale ranging from 1 (very poor) to 4 (good). About 85.6% of the
migrant workers in the sample reported themselves as having good health. Because SRH is
a highly skewed variable, | created a binary variable with 1 indicating good health and 0 indicating
fair/poor/very poor health. The dichotomization of SRH has been used in prior research in the
fields of urban and housing studies (Collins et al., 2009; Kemppainen et al., 2020).

Logistic regression’ is used to assess the association between financial housing stress and
self-rated health. The logistic regression model has the following general specification:

Logit(Good SRH) = B, + f;(Housing Cost Burden)
+ B, (Homeownership)
+ B3 (Demographics) 1)
+ B,(City Fixed Ef fects)
+ B<(Residence Duration)

Housing cost burden refers to the percentage of household income used on housing. It is
calculated by dividing a household’s monthly housing cost (on rent or mortgage payment) over its
monthly income. Some employers provide rental subsidies or free dormitories for migrant workers.
For migrant workers who received either type of rental support, a question was asked in the survey
about the estimated market value of the rental support they received. | took the reported amount
of rental assistance into account in the computation of the housing cost burden?®. It is worth noting

that the housing cost does not include utility costs due to limited data availability. Homeownership
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is defined as owning a residence in the host city. As shown in Table 4-1, the weighted
homeownership rate for migrant workers in the sample was 16.8% in 2017, significantly lower
than the 80.8% overall homeownership rate in urban China (Gan, 2018).

Thirty percent of household income is commonly used as an upper threshold of housing
affordability, indicating that households that pay over the limit as financially burdened (Leishman
and Rowley, 2012; Schwartz and Wilson, 2008; Stone, 2006). Applying the thirty percent criterion,
about 8.4% of the migrant workers were cost-burdened in 2017. This proportion is consistent with
the previous literature on migrants’ housing affordability in China (Huang and Tao, 2015; Li and
Liu, 2018). When breaking down by homeownership (Table 4-2), the proportion of the cost-
burdened is higher among the homeowners than the non-homeowners. Bivariate logit analysis
shows that, on average, the probability of being housing cost burdened is 0.079 higher for migrants
who own a home in the host city (p<0.001). Housing cost burden was treated as a continuous
variable in the regression analysis. | have run models in which housing cost burden was coded as
a categorical variable (using 30% of household income as the threshold). The size and direction of

coefficients were consistent regardless of the housing cost burden measure utilized (see Appendix,

Table A4-1).

Table 4-2. Housing cost burden, by homeownership
Cost burdened
Not cost burdened (> 30% of income)
Weighted Homeowner 83.4 16.6
Non-homeowner 93.3 6.7
Unweighted Homeowner 83.5 16.5
Non-homeowner 91.4 8.6

Note: Relative frequency within each row.

Residence duration is treated as a categorical variable to make the analysis comparable to

prior research (McConnell and Akresh, 2010). To ensure the robustness of the results, | have run
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models in which residence duration was coded as a continuous variable (see Appendix, Table A4-
2). The results were consistent regardless of the residence duration measure used. The
crosstabulation between homeownership status and residence duration suggests that, aligning with
prior research (Boehm and Schlottmann, 2008) the probability of being a homeowner increases as
migrant workers stay longer in the host city (Table 4-3). Migrant housing cost burden varies by
the time that they spent in the host city. Different from immigrants in the United States (McConnell
and Akresh, 2010), internal migrants in China have the lowest housing cost burden upon arrival
(Figure 4-3). The average housing cost burden of migrants who stayed in the host city between 1
to 5 years is statistically higher than that of migrants who arrived at the host city in less than one
year (p<0.001). However, the average housing cost burden of long-term migrants (>=10 years) is
not statistically different from that of the newly arrived migrants.

Table 4-3. Homeownership, by residence duration

Non-homeowner Homeowner

Weighted <1 year 94.6 5.4
1 to <5 years 87.5 125

5 to <10 years 80.2 19.8

>=10 years 71.8 28.2

Unweighted <1 year 91.4 8.6
1 to <5 years 81.2 18.8

5 to <10 years 72.2 27.8

>=10 years 65.4 34.6

Note: Relative frequency within each row.
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Figure 4-3. Housing cost burden, by residence duration (weighted)
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| also controlled for demographic covariates, which include age, gender (female=1),
marital status (married=1), household size, education attainment (high school and above=1),
monthly earnings, work hours®, occupation, labor contract (yes=1), type of hukou
(agricultural=1)%, and family member with local hukou (yes=1)!!. The categorical variable
occupation is employed to isolate the cross-occupation heterogeneity in health risks. The
occupation covariate can partially capture the effect of physical work demand on health, since
some occupations (e.g., agricultural workers) tend to have higher physical demand and worse
working environment than others (Fan et al., 2015; Liu et al., 2012; Yu et al., 2012). City fixed
effects were included to control for all between-city differences.

Unweighted data were employed in the regression analyses. I did not use sampling weights
because (1) unnecessary weighting results in inefficient estimators without reducing bias (Bollen

et al., 2016); (2) further comparison of marginal effects of variables of interest shows that the
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differences between the weighted and unweighted models are not statistically significant (see

Appendix, Table A4-3).

4 Results

The temporal dimension of financial housing burden and health

Longer residence duration is associated with a shifting level of housing cost burden, a higher
probability of owning a home in the host city, and a lower probability of having good health. The
relationship between residence duration and housing cost burden changes over time. Newly arrived
(<1 year) and long-term (>=10 years) migrant workers have the lowest level of housing cost burden,
while migrant workers who stayed in the host city between 1 to 5 years are, on average, the most
housing cost burdened (Figure 4-3). Longer residence duration results in a higher probability of
being a homeowner (Table 4-3). For a standard deviation increase in a migrant’s residence duration
(about 5.8 years), the migrant’s probability of being a homeowner rises by 0.080 (p<.001). The
same amount of increase in the residence duration decreases the migrant’s probability of reporting
good health by 0.027 (p<.001). The results are consistent with prior research on residence duration
and its relationship with migrant homeownership (Boehm and Schlottmann, 2008; Myers and Liu,

2005) and health (Chen, 2011; Diaz et al., 2016).

Lower housing cost burden, better health

Four nested models of housing cost burden and homeownership on migrant SRH were tested
(Table 4-4). The first model includes only housing cost burden and homeownership as the
explanatory variables. Demographic covariates were added in the second model, and then city
fixed effects in the third model. Residence durations were incorporated in the fourth model. It is

worth noting that nested model comparisons are problematic for logistic regressions because of
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the possible heterogeneity in the residual variances (Kuha and Mills, 2020; Long and Mustillo,
2018; Mood, 2010). When comparing the coefficients of different models on the same sample, y-
or fully-standardization can solve the problem of unobserved heterogeneity. Here, | present the
fully standardized coefficients. From Model 1 to 4, the Bayesian information criterion (BIC)
indicates an increase in the model fit to the data, adjusting for model complexity.

The regression results suggest that the negative association between housing cost burden
and migrant SRH is persistent, even after controlling for demographics, city fixed effects, and
residence duration (p<.001 in Model 1-4). In Model 4, a one standard deviation increase in housing
cost burden is associated with, on average, a 0.0259 standard deviation decrease in the log odds of
being in good health (p<0.001). Higher housing cost burden, on average, leads to worse health
among migrant workers.

The association between homeownership and health changes significantly after controlling
for residence duration. In Model 1, the log odds of reporting good health for migrant homeowners
are, on average, about a 0.0336 standard deviation lower compared to that for migrant non-
homeowners (p<0.001), suggesting that owning a home in the host city is associated with worse
health outcomes among migrant workers. The negative association between homeownership and
good SRH no longer exists after residence duration is added to the model. Incorporating residence
duration as a covariate greatly attenuates the negative association between homeownership and
good health, which is observed when comparing the coefficients and p-values of Model 3 (-0.0129,
p<0.05) and Model 4 (-0.0068, p=0.277). The linkage between owning a home in the host city and

worse health is no longer statistically significant after all covariates are included.
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Table 4-4. Logistic regressions on good health (n=78,081)

Model 1 Model 2 Model 3 Model 4

Housing cost burden -0.0250%** -0.0411%** -0.0257*** -0.0259***
Homeowner -0.0336*** -0.0409*** -0.0129* -0.0068
Demographics
Age -0.2599*** -0.2797*** -0.2698***
Female -0.0422*** -0.0488*** -0.0486***
Married -0.0079 0.0115 0.0131
Household size -0.0029 -0.0065 -0.0021
High school degree and higher 0.0060 0.0135* 0.0129
Monthly earnings 0.0650*** 0.0595*** 0.0600***
Work hours in the past week -0.0458*** -0.0424*** -0.0409***
Occupation (ref. Official/manager/professional)

Clerical support worker 0.0141* 0.0183** 0.0180**

Service/sales worker 0.0360*** 0.0409*** 0.0418***

Agricultural/forestry/fishery worker -0.0052 -0.0087 -0.0093

Manufacturing/transport/construction worker 0.0235* 0.0209* 0.0204*

Other -0.0023 -0.0005 -0.0002
Labor contract 0.0282*** 0.0246*** 0.0262***
Agricultural hukou -0.0283*** -0.0030 -0.0027
Family member with local hukou 0.0017 -0.0089 -0.0075
Residence duration (ref. <1 year)

1 to <5 years -0.0134

5 to <10 years -0.0328***

>=10 years -0.0480%**
City fixed effects Yes Yes
Pseudo R2 0.0009 0.0477 0.0851 0.0858
BIC 63751 60935 59104 59088

Notes: Coefficients are fully standardized.
*p<0.05, **p<0.01, ***p<0.001 (two-tailed test).

The confounding effect of residence duration

Because logistic regressions are nonlinear in terms of the relationship between predictors and the
probability of the outcome, we cannot only compare the fully standardized regression coefficients
within each model to assess the cross-model difference (Mize et al., 2019). To assess a variable’s
effect change across different models, marginal effects are useful because they quantify effects in
probabilities (instead of log odds) and they avoid the unobserved heterogeneity problem when

comparing logit coefficients (Karlson et al., 2012). In Table 4-5, | examine how the average
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marginal effects (AMESs) of housing cost burden and homeownership change when covariates are
added to the model. The AME tells us how much the predicted probability would change for a
discrete change in the variable of interest, averaging across all respondents. The AME of housing
cost burden (+SD) does not change when residence duration is introduced to the model (Model4 -
Model3), indicating no confounding effect of residence duration on the relationship between
housing cost burden and migrant SRH (Figure 4-4).

Table 4-5. Cross-model difference in the average marginal effects (AMES) of housing cost burden
and homeownership on good health

Model 1 Model 2 Model 3 Model 4

Panel A: AME Housing cost - .
. + City fixed + Residence
burden_+ + Demographics effects duration

Homeownership

Housing cost burden -0.0056*** -0.0093*** -0.0057*** -0.0058***
(+SD) (0.0013) (0.0012) (0.0012) (0.0012)
Homeowner -0.0182*** -0.0223*** -0.0068* -0.0032
(0.0031) (0.0034) (0.0033) (0.0033)
Panel B: Cross-model difference Model2 - Modell ~ Model3 - Model2 ~ Model4 - Model3
Housing cost burden -0.0037*** 0.0036*** -0.0001
(+SD) (0.0004) (0.0004) (0.0000)
Homeowner -0.0041** 0.0155%** 0.0036***
(0.0015) (0.0014) (0.0005)

Notes: Seemingly unrelated estimation (SUEST) is used to combine estimates from the four models and compare
marginal effects. Standard errors are in parentheses.
*p<0.05, **p<0.01, ***p<0.001 (two-tailed test).

The comparison of marginal effects suggests that adjusting for residence duration

significantly altered the effect of homeownership. A direct test of the difference in the AME of

homeownership from Model 4 to Model 3 shows that adding residence duration significantly
decreases the effect size of homeownership by 0.0033 (p<.001; see Panel B of Table 4-4). The
significant change in AME indicates that the adverse health consequence associated with
homeownership in Models 1-3 may be attributed to longer residence duration among migrant

homeowners (Figure 4-5).
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Figure 4-4. Higher housing cost burden, worse migrant SRH
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Figure 4-5. Residence duration attenuates the effect of homeownership
Model 1 Model 2 Model 3 Model 4
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5 Discussion

In this article, I present results from a series of nested logistic regression models that examines
how the incorporation of residence duration alters the relationship of housing cost burden and

homeownership with migrant self-rated health (SRH). In general, migrant workers with higher

87



Chapter 4. Housing Affordability and Migrant Health

housing cost burden and longer residence duration tend to have worse SRH. There is no statistically
significant relationship between homeownership and migrant SRH. While the bivariate analysis
suggests a negative relationship between homeownership and health, the inclusion of residence
duration in the multivariate analyses significantly attenuated the association between owning a
home and worse SRH among migrant workers. This implies that the crude association between
homeownership and worse health may be explained by longer residence duration in the host city
among migrant homeowners.

The health decline among migrant workers in Chinese cities can be explained in multiple
ways, all of which can be tied back to the discriminatory hukou system. First, for migrant workers,
long-term residence in the host city often means persistent exposure to inadequate healthcare
(Hesketh et al., 2008; Lu and Qin, 2014; Song and Smith, 2021) and hukou-based discrimination
in the housing system (Huang and Tao, 2015; Huang and Yi, 2015; Liu et al., 2019). Long-term
exposure to inadequate healthcare access can compound housing-related stress resulted from high
housing cost burden or a lack of homeownership, leading to adverse health outcomes among
migrants. Second, in the Chinese context, once migrants obtain local hukou, they are no longer
considered as migrants anymore. Migrants with higher educational attainment and earnings are
more likely to transition into local residents, thus are not included in CMDS. Long-term migrants
who have not yet obtained the local hukou are more likely to be socioeconomically disadvantaged.
Third, newly arrived migrants and long-term migrants may have different reference groups when
they rate their health. It is possible that newly arrived migrants compare themselves with peers in
the sending areas, and long-term migrants compare themselves with locals in the receiving cities.
All explanations above can be traced back to the discriminatory hukou system, which limits

migrants’ access to social welfare (including healthcare and housing assistance) and puts them in
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a socioeconomically disadvantaged position in the first place. The study thus calls for the removal
of structural and socio-economic barriers embedded in the hukou system to advance the overall
health of the migrant population.

The study also underscores the importance of adjusting for residence duration in the study
of housing and health among migrants. Existing studies on migrants’ housing status and health
have rarely accounted for the confounding effect of migrants’ length of stay in the host city and
no study has probed into how the exclusion of residence duration may affect the relationship
between housing-related factors and health. This study shows that residence duration in the host
city plays a significant role in sorting individuals into different homeownership and health statuses.
Long-term migrants are more likely to own a home in the host city and have worse health compares
to newly arrived migrants. If we do not take migrant homeowners’ long residence duration into
account in the statistical analysis, homeownership’s protective effect on health may be canceled
out by migrant homeowners’ longer exposure to inadequate healthcare and precarious housing
conditions in the destinations. Therefore, to examine the relationship between housing and migrant
health, researchers need to control for not only SES, but also residence duration and other
migration characteristics that may constitute alternative explanations for this relationship.

Nevertheless, the extent to which we can adjust for the confounding effects hinges on the
data we could access. While being up-to-date and having comprehensive geographical coverage,
CMDS is a destination-based survey which cannot capture migrants who have returned to their
hometowns due to health deterioration (Song and Smith, 2021). Given the missing return migrants
in the survey data, the association between migrant’s financial housing stress and health is likely
to be biased towards the null. Moreover, CMDS does not provide information about physical

housing conditions and neighborhood environment, which are found to be potential confounders
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in the analysis of housing affordability and health (Li and Liu, 2015; Xie, 2019). Future research
is thus needed (1) to include return migrants in the survey design; (2) to incorporate physical
housing features, neighborhood characteristics in the analysis; (3) to test the moderating role of
physical housing features on financial housing stress, controlling for migration-related
confounders; (4) to examine the causal pathway underlying the association between residence

duration, financial housing stress, and health among migrant workers in Chinese cities.

Notes

1. It is possible for migrants to transfer hukou from their hometown to the host city, but the chances
are low in large cities due to the demanding criteria set by municipal governments (Liu and Shi,
2019).

2. Since 2014, it has become increasingly easy for migrant workers to obtain local hukou in small-
and medium-sized cities (Chen and Fan, 2016). It is likely that the effects of financial housing
stress on health among migrant workers in small- and medium-sized cities are similar to those
among local residents.

3. About 16% of the migrants in the 50-city sample were unemployed at the time of the survey.
Among those who were unemployed, about 13% had been looking for job in the past month, about
3% had lost the ability to work.

4. Since people who report zero or negative income are likely to be housing cost burdened,
removing these individuals may potentially bias my results toward the null (i.e., there is no

association between housing cost burden and migrant health).
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5. The association between housing cost burden and migrant health becomes statistically
insignificant when including the top 0.1% housing cost burden cases (see Appendix, Table A4-4).
The housing cost burden of these extreme cases (n=78) ranges from 105 to 4560. Four extreme
cases have a housing cost burden greater than 1000. If excluding the four cases, the regression
results (see Appendix, Table A4-5) are consistent with the results that | present in the main text.
6. After removing unemployed individuals and individuals with extreme housing cost burden
values, only three observations in the sample have missing values in the variables of interest.

7. 1 also estimated linear probability models with the same specification and got similar results
(See Appendix, Table A4-6).

8. The estimated value of housing support was added both to the numerator (housing cost) and the
denominator (household income).

9. Work hours was employed as a continuous variable in the analyses in the main text. | have run
models in which work hours was coded as a categorical variable (using 40 hours as the threshold).
The size and direction of coefficients were consistent regardless of the work hours measure utilized
(see Appendix, Table A4-7).

10. There was an agricultural and non-agricultural divide (or urban-rural divide) in the hukou
system, where people with urban hukou were entitled to social welfare benefits while those with
rural hukou were not (Whyte, 2010). While the agricultural and non-agricultural classification was
officially abolished in 2014 (Goodburn, 2014), the urban-rural divide may take decades to bridge.
People with agricultural hukou may be more likely to sacrifice their health when encounter housing
affordability problems.

11. Family members include immediate family members (spouse, parents, grandparents, children,

grandchildren, siblings, and in-laws) who lived or did not live in the same household with the
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respondent, and other relatives who lived in the same household with the respondent at the time of

the survey.
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In this work, | look at the interconnectedness between state-led redevelopment, housing
affordability, and the migrant population in Chinese cities. The three essays fill in the current
research gap by (1) understanding the geography of rental affordable housing in recent years; (2)
examining the causal relationship between state-led redevelopment and rental housing
affordability; (3) investigating the relationship between declining housing affordability and
migrant health.

A common thread in this dissertation is that due to the state-led urban redevelopment,
housing in Chinese cities has become less affordable in recent years. The declining housing
affordability jeopardizes migrant workers’ residential stability and health. Chapter 2 looks at the
segregation of affordable formal rental housing in Beijing between 2015 and 2021 using rental
listing data from a real estate brokerage company. Chapter 3 investigates the spatial patterns of
shantytown redevelopment projects (SRPs) in Beijing from 2013 to 2020 and examines the impact
of SRPs on nearby rental housing prices with a Difference-in-Differences (DID) design. Chapter
4 explores how the incorporation of residence duration alters the relationship between housing cost
burden and homeownership with migrant self-rated health (SRH) using data from the 2017 China

Migrants Dynamic Survey (CMDS).

Key Findings

In Chapter 2, | find that the availability of affordable formal rentals decreased drastically in
Beijing’s central city area between 2015 and 2021, and the remaining affordable units in the city
center became increasingly segregated from higher-priced rentals. When compared across rentals

of different price ranges, the affordable rentals turned out to be the most segregated in both 2015
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and 2021, with a city-level index of dissimilarity of 0.74 and 0.80 respectively. Overall, it has
become increasingly difficult for low-income households to find a place to live in the city. In other
words, if the trend continues, low-income renter households will soon have no place to live in the
central city. Low-income renters in Beijing, who are predominantly migrants from other parts of
the country, contributed greatly to the city’s economic development and cultural diversity and
deserve the right to housing in the central city. To ensure low-income renters’ right to live in the
city, policy responses are needed to preserve and increase affordable housing stock in central
locations.

The findings in Chapter 3 show that the demolition of small-to-medium-size shantytowns
in Beijing contributes both to the direct and indirect displacement of migrant renters by (1)
removing affordable housing units in shantytowns; (2) not offering any type of housing assistance
for displaced migrants; and (3) driving up rental costs in the vicinity. Given the decreasing
affordability and dispersal of the migrant population associated with shantytown redevelopment,
complementing strategies are needed to maintain rental affordability and protect migrants’ right to
remain in their neighborhoods. Designing a participatory redevelopment process that recognizes
migrant renters as important stakeholders and creating a more inclusive SRP compensation plan
are possible ways to mitigate the negative impact of SRPs on the migrant population. Migrants
work to build and sustain the city and they deserve the right to be able to benefit from what they
have produced. The state needs an alternative vision for Beijing that not only serves local
homeowners, but also the migrant population that has contributed greatly to the city’s development.

In Chapter 4, the findings suggest that migrant workers with higher housing cost burdens
and longer residence duration tend to have worse self-reported health (SRH). I also find that, if not

controlling for migrants’ residence duration in the host city, homeownership would be negatively

100



Chapter 5. Conclusion

associated with migrants’ SRH. Incorporating residence duration attenuates the crude association
between homeownership and worse SRH. The crude association between homeownership and
worse health may be explained by longer residence duration in the host city among migrant
homeowners. The health decline among migrant workers over time can be tied back to the
discriminatory hukou system—a system that limits migrants’ access to social welfare and puts
them in a socioeconomically disadvantaged position. The study thus emphasizes the removal of

structural and socioeconomic barriers faced by the migrant population.

Contributions

The three essays contribute to the understanding of the production of housing inequality in China’s
rapid urbanization process. In these studies, | test housing phenomena that are typically examined
in the Western context: (1) residential segregation by income (Bischoff and Reardon, 2014; Fry
and Taylor, 2012; Watson, 2009), (2) the spillover effects of redevelopment (Castells, 2010;
Hanson and Rohlin, 2013; Tach and Emory, 2017), and (3) housing as a determinant of health
(Dunn et al., 2006; Swope and Hernandez, 2019). Chapter 2 sheds light on the decreasing
affordable rental stock and the increasing residential segregation by income in China’s capital city.
Chapter 3 shows that small- to medium-size SRPs in Beijing increase rental prices in neighboring
areas. Chapter 4 demonstrates that housing-related financial stress, together with a longer duration
of stay in the host city, contribute to worse SRH among migrants in Chinese cities. These studies
provide evidence of rising residential segregation, redevelopment-induced displacement, and the
housing instability that migrants face in China’s urbanization process.

The three essays approach the housing affordability problem in urban China from multiple

perspectives, with implications for policy evaluation and decision-making. Chapter 2 describes the

101



Chapter 5. Conclusion

increasing segregation of affordable private rentals in Chinese cities. It demonstrates a clear need
for policies that focus on providing affordable housing for low-income households, especially in
central locations. Chapter 3 contributes to the literature by looking at the causal relationship
between urban redevelopment and neighborhood housing affordability. The research findings
provide insights into how state-led redevelopment may shape the geography of urban poverty. The
study finds a negative impact of small- to medium-sized SRPs on rental affordability, which raises
the concern of SRP-induced displacement of low-income migrant renters. Some studies on China’s
urban redevelopment (Lai et al., 2014; Tian, 2008; Zhu, 2019) underplay the negative effect of
urban redevelopment imposed on low-income tenants and claim that the removal of shantytowns
is necessary to promote efficient land use and reduce inequality. My research findings countered
their arguments by bringing attention to the adverse impact of redevelopment on migrant renters.
The negative impact of SRPs on marginalized/vulnerable populations (e.g., migrant workers, low-
income renters) should be considered in the evaluation of SRPs. Complementing strategies are
needed to maintain rental affordability on and near the redevelopment sites. In Chapter 4, | argue
that the discriminatory hukou system limits migrants’ access to adequate housing and social
benefits, thus being the root cause of their health decline. As a result, structural barriers embedded

in the hukou system need to be removed to advance the overall health of the migrant population.

Directions for Future Research

The three essays identify challenges and opportunities for future research. The online rental listing
data used in Chapter 2 does not include units that are never publicly advertised and are instead
rented through personal networks. It is thus valuable for future studies to move beyond the online

listings and explore formal private rentals rented through other channels. Due to data constraints,
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Chapter 3 focuses on the short-term impact of shantytown demolition on nearby rental prices.
Future research is needed (1) to examine not only the impact of shantytown demolition, but also
project completion, on nearby rental price; (2) to study the long-term impact of shantytown
redevelopment on housing affordability on- and near-site; and (3) to account for the different
timing of treatment using rental listing data from multiple years.

The China Migrants Dynamic Survey (CMDS) data used in Chapter 4 is a destination-
based survey that does not include migrants who have returned to their hometowns. The survey
also has no information on migrants’ physical housing conditions and neighborhood environment.
Future research is thus needed (1) to include return migrants in the survey design; (2) to incorporate
physical housing features, and neighborhood characteristics in the analysis; (3) to test the
moderating role of physical housing features on financial housing stress, controlling for migration-
related confounders; (4) to examine the causal pathway underlying the association between
residence duration, financial housing stress, and health among migrant workers in Chinese cities.

Findings from Chapters 2 and 3 indicate a potential connection between the increasing
segregation of affordable rentals and the large-scale urban redevelopment in Beijing. Is the rise of
segregation a product of state-led redevelopment programs? What is the social meaning of the
outcomes (the rise of segregation by income, the displacement of migrant renters) that state-
redevelopment produce? These questions are worth exploring.

Findings from Chapters 3 and 4 together have implications on the potentially negative
health outcome shantytown redevelopment may bring to the displaced migrant renters. Increasing
residential instability resulting from SRPs may have detrimental impacts on the health of migrant
renters. The relationship between SRPs and migrant health would be another area that is worth

investigating.
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When juxtaposing findings from Chapters 2-4 together, we inevitably come across the
questions of whose rights are being recognized/denied in China’s urbanization process and why.
While the three Chapters improve our understanding of the housing affordability problem from an
empirical perspective, more theoretical works are needed to interrogate the institution that
constructs housing as a scarce resource and creates the housing affordability problem in the first

place.
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Figure A3-1. Rental unit only corresponds to the nearest SRP.
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Figure A3-3. Impacts of shantytown demolition on rents, by different project size cutoffs.
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Notes: Coefficients in the figure are from models with the same specification as Model 3-2 and Model 3-3. The only
difference is the cutoff used to separate small-to-medium-size SRPs from large-size SRPs. The figure suggests that,
for thresholds at 1, 1.2, and 1.4 km?, there are consistent results showing the differential impacts of shantytown

demolition on rent by project size.
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Table A3-1. Impacts of shantytown demolition on rents, categorical treatment.

SRP <= 1km? SRP > 1km?
Model A3-1. Model A3-2.
In(rent) In(rent)
0-200m # -0.039 0.078*
(0.023) (0.033)
200-400m # -0.013 0.028
(0.034) (0.022)
400-600m # -0.022 -0.004
(0.024) (0.028)
Year 2021 § 0.268*** 0.319***
(0.023) (0.024)
0-200m x Year 2021 0.058* -0.074*
(0.023) (0.028)
200-400m x Year 2021 0.047 -0.052
(0.025) (0.032)
400-600m x Year 2021 0.030 -0.003
(0.020) (0.026)
Floor area (m?) 0.008 *** 0.007 ***
(0.000) (0.001)
Number of Bedrooms 0.035*** 0.078***
(0.009) (0.018)
Year built 0.005*** 0.003***
(0.001) (0.001)
Distance to subway stop (km) -0.047** -0.023*
(0.017) (0.010)
Distance to top elementary school (km) -0.025 -0.018
(0.019) (0.026)
Distance to CBD (km) -0.015 -0.066*
(0.009) (0.025)
Sub-district fixed effects v v
Adjusted R-squared 0.826 0.777
N 47,520 7,872

Notes: # Reference: 600-800m. + Reference: Year 2015. Rents are inflation-adjusted using the annual city-level CPIs
for rental housing in 2015 yuan. Standard errors are in parentheses. Errors are clustered at the subdistrict level. *p<0.05,
**p<0.01, ***p<0.001 (two-tailed test).
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Table A4-1. Logistic regressions on good health, housing cost burden as categorical (n=78,081)

Model A4-1 Model A4-2 Model A4-3 Model A4-4

Housing cost burdened -0.0234*** -0.0259*** -0.0178*** -0.0175**
Homeowner -0.0308*** -0.0369*** -0.0100 -0.0038
Demographics
Age -0.2592*** -0.2792%** -0.2694***
Female -0.0421*** -0.0488*** -0.0486***
Married -0.0082 0.0116 0.0131
Household size -0.0015 -0.0058 -0.0014
High school degree and higher 0.0036 0.0124 0.0117
Monthly earnings 0.0654*** 0.0597*** 0.0602***
Work hours in the past week -0.0455*** -0.0423*** -0.0408***
Occupation (ref. Official/manager/professional)
Clerical support worker 0.0140* 0.0183** 0.0180**
Service/sales worker 0.0336*** 0.0397*** 0.0406***
Agricultural/forestry/fishery worker -0.0037 -0.0079 -0.0084
Manufacturing/transport/construction worker 0.0274** 0.0228* 0.0223*
Other -0.0023 -0.0005 -0.0002
Labor contract 0.0270*** 0.0240*** 0.0256***
Agricultural hukou -0.0276*** -0.0027 -0.0023
Family member with local hukou 0.0025 -0.0084 -0.0070
Residence duration (ref. <1 year)
1to <5 years -0.0139
5to <10 years -0.0329%**
>=10 years -0.0480%**
City fixed effects Yes Yes
Pseudo R2 0.0009 0.0472 0.0849 0.0857
BIC 63753 60969 59114 59099

Notes: Coefficients are fully standardized.
*p<0.05, **p<0.01, ***p<0.001 (two-tailed test).
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Table A4-2. Logistic regressions on good health, residence duration as continuous (n=78,081)

Model A4-5
Housing cost burden -0.0262***
Homeowner -0.0062
Demographics
Age -0.2682%**
Female -0.0493***
Married 0.0113*
Household size -0.0027
High school degree and higher 0.0128**
Monthly earnings 0.0597***
Work hours > 40 in the past week -0.0408***
Occupation (ref. Official/manager/professional)
Clerical support worker 0.0180%**
Service/sales worker 0.0419%**
Agricultural/forestry/fishery worker -0.0091**
Manufacturing/transport/construction worker 0.0204%*
Other -0.0002
Labor contract 0.0260***
Agricultural hukou -0.0023
Family member with local hukou -0.0069
Residence duration -0.0386***
City fixed effects Yes
Pseudo R2 0.0858
BIC 59067

Notes: Coefficients are fully standardized.
*p<0.05, **p<0.01, ***p<0.001 (two-tailed test).
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Table A4-3. Average marginal effects (AMESs) of variables of interest, weighted vs. unweighted
models.

Model A4-6 Model A4-7 Cross-Model
Weighted Unweighted Difference
Housing cost burden +SD -0.0028 -0.0059*** -0.0031
(0.0020) (0.0013) (0.0024)
Homeowner 0.0053 -0.0036 -0.0089
(0.0061) (0.0034) (0.0069)

Residence duration (ref. <1 year)
1 to <5 years -0.0036 -0.0057 -0.0021
(0.0061) (0.0039) (0.0072)
5 to <10 years -0.0198** -0.0167*** 0.0031
(0.0068) (0.0042) (0.0080)
>=10 years -0.0200** -0.0266*** -0.0066
(0.0069) (0.0045) (0.0082)

Notes: Seemingly unrelated estimation (SUEST) is used to combine estimates from Model A5-A6 and compare
marginal effects. Controlled for demographic covariates and province fixed effects. AMEs for continuous variables
are for a standard deviation increase. Standard errors are in parentheses.

*p<0.05, **p<0.01, ***p<0.001 (two-tailed test).

111



Appendices

Table A4-4. Logistic regressions on good health, including the top 0.1% housing cost burden
cases (n=78,159).

Model A4-8 Model A4-9 Model A4-10 Model A4-11

H(lusHig%gg\S;r?:rrsﬁ; + Demographics + City fixed effects * R?J?;?gﬁ

Housing cost burden -0.0080 -0.0129* -0.0054 -0.0057

Homeowner -0.0331*** -0.0394*** -0.0115 -0.0052
Residence duration

1 to <5 years -0.0139

5 to <10 years -0.0331***

>=10 years -0.0485***

Notes: Coefficients are fully standardized.
*p<0.05, **p<0.01, ***p<0.001 (two-tailed test).

Table A4-5. Logistic regressions on good health, excluding cases with housing cost burden
above 1000 (n=78,155)

Model A4-12 Model A4-13 Model A4-14 Model A4-15

Hi“ﬂg%ggsbr?:rgﬁg + Demographics  + City fixed effects * R?jsui?aetri]gr?

Housing cost burden -0.0246*** -0.0359*** -0.0236*** -0.0239***

Homeowner -0.0333*** -0.0404*** -0.0125* -0.0063
Residence duration

1 to <5 years -0.0138

5 to <10 years -0.0332***

>=10 years -0.0485***

Notes: Coefficients are fully standardized.
*p<0.05, **p<0.01, ***p<0.001 (two-tailed test).
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Table A4-6. Linear probability models on good health (n=78,081)

Model A4-16 Model A4-17 Model A4-18 Model A4-19

Panel A: ME Housing cost I .
burden + + Demographics * Clt)é:fl:g(: * R?J?;?gﬁ

Homeownership

Housing cost burden -0.0057*** -0.0094*** -0.0057*** -0.0058***
(+SD) (0.0013) (0.0013) (0.0013) (0.0013)
-0.0183*** -0.0214*** -0.0057 -0.0027
Homeowner (0.0031) (0.0034) (0.0034) (0.0035)
. ) . (Model A4-17) — (Model A4-18) — (Model A4-19) —
Panel B: Cross-model differences (Model A4-16) (Model A4-17) (Model Ad-18)
Housing cost burden -0.0036*** 0.0036*** -0.0000
(+SD) (0.0004) (0.0004) (0.0000)
Homeowner -0.0031* 0.0157*** 0.0030***
(0.0015) (0.0014) (0.0005)

Notes: Results from linear regressions. ME = Marginal Effect. Seemingly unrelated estimation (SUEST) is used to
combine estimates from the four models and compare marginal effects. Standard errors are in parentheses.
*p<0.05, **p<0.01, ***p<0.001 (two-tailed test).
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Table A4-7. Logistic regressions on good health, work hours as categorical (n=78,081)
Model A4-20  Model A4-21  Model A4-22

Housing cost burden -0.0421*** -0.0265*** -0.0266***
Homeowner -0.0400*** -0.0120 -0.0057

Demographics

Age -0.2603*** -0.2801*** -0.2699***
Female -0.0414*** -0.0476*** -0.0475%**
Married -0.0090 0.0106 0.0121
Household size -0.0048 -0.0085 -0.0039
High school degree and higher 0.0085 0.0167* 0.0159*
Monthly earnings 0.0639*** 0.0588*** 0.0594***
Work hours > 40 in the past week -0.0359*** -0.0265*** -0.0258***
Occupation (ref. Official/manager/professional)
Clerical support worker 0.0134* 0.0178** 0.0175**
Service/sales worker 0.0332*** 0.0366*** 0.0378***
Agricultural/forestry/fishery worker -0.0054 -0.0092 -0.0097*
Manufacturing/transport/construction worker 0.0245** 0.0209* 0.0204*
Other -0.0017 -0.0003 0.0000
Labor contract 0.0251*** 0.0219*** 0.0237***
Agricultural hukou -0.0286*** -0.0035 -0.0031
Family member with local hukou 0.0019 -0.0085 -0.0071
Residence duration (ref. <1 year)
1 to <5 years -0.0129
5 to <10 years -0.0330***
>=10 years -0.0489***
City fixed effects Yes Yes
Pseudo R2 0.0472 0.0845 0.0853
BIC 60963 59138 59120

Notes: Coefficients are fully standardized.
*p<0.05, **p<0.01, ***p<0.001 (two-tailed test).
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