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Economic segregation in transition China: evidence from the
20 largest cities
Paavo Monkkonena, Andre Comandona and Jiren Zhub

aDepartment of Urban Planning, UCLA Luskin School of Public Affairs, Los Angeles, CA, USA; bDepartment
of Real Estate, School of Design and Environment, National University of Singapore, Singapore, Singapore

ABSTRACT
Economic segregation in urban areas is important to scholars and
policymakers because it is thought to exacerbate inequality in
social outcomes such as education, social capital formation, and
employment. A growing body of comparative work examines
factors associated with higher levels of urban segregation within
different countries. Increasingly, this work examines differences
between levels of segregation across the income distribution
rather than just one measure of segregation per city. China has
high levels of income inequality and has undergone a dynamic
process of urbanization in recent decades as it transitions from a
centrally planned system to one in which markets allocate goods.
Using census data from the 20 largest cities in China, we measure
the level of economic segregation and examine its determinants.
Chinese cities are highly segregated. Segregation levels tend to be
higher in larger and richer cities and more pronounced among
renters. There is a stronger link between segregation based on
housing type and expenditure than between migrant status and
expenditures, which leads us to speculate that the pace, timing,
and scale of housing development are the dominant drivers of
economic segregation.
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Introduction

Socioeconomic segregation is an inherent part of the urbanization process that shapes a
wide range of social outcomes (Galster, 2007; Roberts & Wilson, 2009; Sampson, 2012).
The need to improve our understanding of segregation is as salient for policymaking in
prosperous Western cities as it is in cities undergoing economic transition and rapid
growth; yet, much of the literature on the causes and the effects of segregation focus on
American cities and lacks a comparative perspective. This casts the topic in a somewhat
narrow light. This paper assesses and analyzes levels and patterns of socioeconomic
segregation in 20 large Chinese cities, thereby contributing to our understanding of how
segregation operates in a new context.

Despite being home to the largest urban population in the world, relatively little is
known about the socio-spatial structure of Chinese cities. The rapid opening of the
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Chinese economy has led to dozens of mushrooming metropolises each with a unique
set of opportunities and constraints for their residents. The spatial aspect of the
country’s growing inequality can be observed in the emergence of gated communities
(Huang, 2004) and urban villages (Tian, 2008).

By contrast, prior to the market reforms that began in China after 1978, urban
households enjoyed relatively equal incomes and access to social welfare including
housing. Under the danwei, or work unit, system, a majority of households lived in
housing provided by employers near their place of work. As a result, most large cities in
China had neighborhoods with a mix of socioeconomic groups (Yeh, Xu, & Hu, 1995).
As the housing distribution system transitioned away from the danwei system, eco-
nomic segregation is thought by many to have increased dramatically. High-visibility
clusters of poor rural migrants appear in both the outskirts and some downtown areas
of cities, and wealthy households concentrate in the gated communities of city centers
(Hu & Kaplan, 2001; Ma & Xiang, 1998; Wu, 2005). In spite of the academic attention
the topic has received, very few comprehensive empirical, interurban comparisons have
been conducted (Zheng & Fu, 2012 is a notable exception).

In this paper, we use the China Township Population Census Data from the year 2000
to analyze and compare economic segregation in 20 large Chinese cities. This data set
provides the smallest geographical unit essential for estimating segregation with some
accuracy and has not been used before for this purpose with the exception of Logan and
Li (2012), who use it to analyze the case of Beijing. We assess segregation levels primarily
for household expenditure on housing, both rental and ownership, which serves as a
proxy for income, and use segregation by housing type and hukou (migrant) status as
complementary measures. The year 2000 is the most recent iteration of the census
available and, though dated in the fast-paced context of Chinese urbanization, marks a
crucial point in the transition to the increasingly deregulated patterns of city growth.
Rather than describing cutting-edge developments, the data serve as an important
reference point for our understanding of contemporary urbanization in China.

Chinese cities are highly segregated. Levels of segregation are higher than those of
cities in the United States. The bulk of our analysis, however, relates patterns of
segregation to the characteristics of cities. We find – with the caveat of limited statistical
power due to the small sample size – that segregation tends to be higher in larger and
more economically developed places and more pronounced among renters. This rela-
tionship is congruent with those observed in the United States, Mexico, or Brazil, where
segregation levels are consistently higher in larger, richer cities (Monkkonen, 2012;
Pendall & Carruthers, 2003; Telles, 1995). We also find a stronger link between
segregation based on housing type and expenditure than between migrant status and
expenditure, which leads us to speculate that the pace, timing, and scale of housing
development is one of the dominant drivers of economic segregation. Finally, we find
substantial variation between cities in the shape of segregation levels across the income
distribution and we propose explanations for these differences.

Before the data description and analysis, we review the empirical literature on residential
segregation in China. Then we present our data and methodology. The analysis and
discussion is separated into three subquestions. How segregated are cities in China?
Which cities are more segregated? Who is more segregated in Chinese cities? We conclude
with the implications of our findings and an agenda on comparative segregation.
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The changing social-spatial structure of urban China

With the ascension of many to global status and the transition to a market economy,
Chinese cities have experienced socio-spatial restructuring and polarization (Ma &
Wu, 2004; Wu, 1998). The increase in access to reliable data in the 2000s led to a
growing body of research on segregation in China. However, the literature consists
primarily of single-city case studies (Sun & Wu, 2009). Initially, scholars borrowed
theories and methods from the United States and Europe (Feng & Zhou, 2003; Li &
Wu, 2006a; Yu, 1986), but increasingly they have focused on the unique features of
transitional China.

While the idiosyncrasies of Chinese cities give rise to specific factors associated with
the structuring of urban areas, they still fit within the broader conceptualization of
socio-spatial structure. Based on a review of literature from the United States, Latin
America, and Europe, Monkkonen (2012) identifies four main categories of factors
affecting levels of segregation: economic (conventionally, in the form of inequality),
urban growth, land use, and housing market characteristics. We distill this conceptual
framework to three sets of related explanations for the transformation of Chinese cities:
rapid urbanization, rural–urban migration, and the privatization of the housing system.
Land use, while important, has received less attention and is discussed only indirectly.
For example, Yu (1986), Xu, Hu, and Yeh (1989), and Zheng, Xu, and Chen (1995)
provide some evidence on the role of land use and find that density, in addition to
employment status, and housing and economic policies affect the socio-spatial structure
of Shanghai and Guangzhou.

Rapid urban growth in China is the result of the migration of individuals from the
countryside after the broader liberalization of markets, including the housing market.
The migration of workers from rural areas, and the laws intended to govern where
people can live within China, has given rise to so-called floating populations, who do
not have legal claim to live in a given place, and urban villages. The two phenomena are
complementary, but can have contradictory effects on segregation. Floating populations
tend to be heterogeneous groups of workers dispersed among a variety of living
arrangements throughout cities. Urban villages, while often inhabited by floating
populations, tend to be more permanent and concentrate low-income residents, often
from the same region of origin (Tian, 2008; Wu, 2009; Zhang, Zhao, & Tian, 2003). At
the other extreme, gated communities concentrate wealth and preclude migrants and
lower-income residents from residing in certain neighborhoods by inflating the value of
real estate (Tian, 2008).

The huji system, which defines the types of hukou, is integral to Chinese housing
policy. It places restrictions on where individuals are allowed to live and receive public
services based on the province of origin and whether an individual resides in an urban
or rural area. Three main categories of hukou are salient for rural–urban migrant. The
first is their hukou of origin, which excludes them from urban residence. The second,
referred to as blue hukou (for the color of the official stamp), gives people access to
welfare benefits and is limited to their current city. Finally, red hukou (red being the
“genuine” government sanctioned stamp color) gives the holder welfare benefits and
permits transfers between cities (see Young 2013 for details).

URBAN GEOGRAPHY 3
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The enforcement of hukou is no longer systematic, but the repercussions of not
possessing a “red” hukou are still significant, and certainly were so in 2000. Song,
Zenou, and Ding (2008) find that the status of one’s hukou is a strong determinant of
the type of housing available. Liu, Yan, and Cao (2010) using data from 88 Chinese
cities for the year 2005 and Zheng and Fu (2012) using data from 255 cities similarly
find that household income, along with hukou status, significantly impacts the housing
choice underlying the socio-spatial structure of cities. These studies demonstrate a
robust relationship between hukou status and housing opportunities, but leave a crucial
gap in how housing choices translate into patterns of systematic segregation. Logan and
Li (2012) creatively employ GIS spatial methods and an index of dissimilarity to remedy
this gap for the city of Beijing using 2000 data. They argue that housing tenure impacts
residential segregation patterns by imposing constraints on residential choice.

Feng and Zhou (2003) also examine the socio-spatial structure of Beijing, using
census data from 1982 and 2000. Consistent with other research (Ding, 2009; Yi, 2004),
their analysis suggests the floating population is a key factor in reconstructing the socio-
spatial structure of the city. Floating people often rent houses in the city’s core due to
their proximity to jobs, but also purchase homes in the periphery if they are more
focused on long-term settlement (Liu et al., 2010). Consequently, the low-income,
floating people are dispersed across the city, potentially leading to lower levels of
economic segregation.

Although social polarization need not lead to segregation, as seems to be the case
with floating populations, the lack of government interventions to mitigate its effects
tends to give way to segregationist housing markets (Gu, Wang, & Liu, 2003). Xing,
Wang and Cao (2004), for example, find that changes in the housing market and
income differentiation are strongest determinants of segregation in Xi’an (see also
Xing, 2005). Zhou, Wu, and Cheng (2012) find that spatial displacement is common
in Guangzhou. Survey evidence suggests that central developments push residents
further away from their jobs as more affluent residents concentrate around central
poles of economic activity. This European-type urban structure is tied to the loss of
danwei housing that pushes vulnerable residents to the urban edge (Li, 2010).

There are, however, some emergent counterforces. The draw to central locations
closer to employment opportunities has led to the creation of submarkets that provide
immigrants, in particular, with entry points into core urban areas. Underground rental
units, for example, have been an important part of the rental market since the 1978
housing reforms that gives central location added diversity, albeit one that is difficult to
capture empirically (Kim, 2016).

The urban villages epitomize the marginalization of rural, low-income migrants. The
villages result from an ambiguous web of property rights that often trap residents in quasi-
legal rental contracts (Liu, He, Wu &Webster, 2010). Furthermore, Song et al. (2008) find
that residents of urban villages, who constitute up to a sixth of the population in large cities,
are shunned by many sectors of the housing market. Urban villages are not formally
exclusive in the way that affluent gated communities are, yet they tend to reinforce
traditional communities and have strong regional networks (Wang, Wang, & Wu, 2009)
As such, urban villages play an important role as a space of transition for the rural
population not dissimilar to ethnic enclaves in other countries (e.g. Edin, Fredriksson, &
Åslund, 2004). Nonetheless, they contribute to the segregation of low-income households.
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Chinese cities are changing both in their socio-spatial structure and their physical
configuration. Gated communities have rapidly become a dominant form of urban
development with the opening to foreign capital and new demands for housing (Giroir,
2006; Huang, 2004; Webster, Wu, & Zhao, 2006; Wu & Webber, 2004). Pow (2007)
argues that gated communities in China serve as a means to disassociate urban and
rural residents or, using a different vocabulary, insiders from outsiders/foreigners,
through a new moral ordering that legitimizes segregation. While the framing may
differ, the form and purpose of these exclusive residential areas are not so different from
the American history of segregation by race or immigrant status.

For all sets of factors, the dominant conclusion is that segregation in Chinese cities
follows heterogeneous patterns. Li and Wu’s (2006b) study of socio-spatial differentia-
tion and residential segregation in Shanghai illuminates the relation between inequality
and scale. They argue that while the socio-economic stratification of residents is
reproduced in neighborhoods, it is still much lower than that of Western countries.
Lu (2005) further suggests, using data from 15 communities in Hefei, that the gap
between rich and poor residents is not significant. In contrast, Yang and Wang (2006)
show substantial inequality in eight communities in Pudong New Area in Shanghai.
Sun and Wu (2008), still in Shanghai, use rent rates to show that the segregation index
follows a “U” curve; low- and high-income households tend to be more segregated than
middle-income households. This is similar to patterns found in US cities but contrasts
with those of Hong Kong, where segregation increases with income (Monkkonen &
Zhang, 2014).

Data and methods

We analyze segregation in 20 Chinese cities with an urban population of more than a
million people in 2000. They include the 4 cities under direct Chinese central govern-
ment administration (Beijing, Chongqing, Shanghai, and Tianjin) and 16 provincial
capitals. We use year 2000 census data (obtained from the China Data Center at the
University of Michigan) because the Chinese government has not released comprehen-
sive Township Population Census Data for more recent years.

We calculate indexes of segregation using four variables. The first two are measures
of economic segregation based on household expenditures on housing. The census
reports expenditure on rental and ownership, which carry different implications in
terms of economic status. We therefore examine the two variables separately. There are
nine levels each on buying homes and renting.1 Housing expenditures are not a direct
measure of income (households could choose to spend less than what their income
affords them), it serves as a reasonable approximation. The proxy means that we may
underestimate the number of wealthier households in a township and, by extension, the
level of income mixing. In addition, the data are unclear as to the status of households
that live in self-built houses, a category that is large in a number of cities. Table 1
reports descriptive statistics for these data.

The other two variable measure segregation by hukou status and hosing type (see
Table 2). Hukou status has three categories: (1) person from outside the province; (2)
person from outside the city, but within the province; and (3) person from within the
city/county or district. Housing-type data report whether households live in self-built

URBAN GEOGRAPHY 5
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Table 1. Cities’ composition of housing expenditures.
Expenditure categories

Ownership Rental

City Low Middle High Low Middle High

Beijing 33.7 59.1 7.2 38.3 58.0 3.7
Changchun 55.6 38.7 5.7 37.5 60.5 2.0
Changsha 52.1 41.9 6.0 40.8 55.0 4.2
Chengdu 40.3 53.8 5.9 38.4 56.9 4.8
Chongqing 61.6 33.5 4.9 55.5 42.7 1.8
Dalian 43.4 44.3 12.3 38.0 60.5 1.5
Guangzhou 28.8 49.6 21.6 NA NA NA
Guiyang 50.3 45.7 4.0 37.0 61.3 1.7
Hangzhou 33.3 50.2 16.5 29.5 67.3 3.2
Harbin 59.5 33.3 7.2 53.1 45.7 1.2
Jinan 52.9 44.4 2.7 69.4 29.1 1.4
Lanzhou 56.8 40.7 2.6 62.2 36.1 1.7
Nanjing 50.5 45.4 4.1 45.1 52.9 1.9
Qingdao 60.9 35.3 3.8 41.4 55.2 3.4
Shanghai 42.6 37.9 19.5 43.3 54.1 2.6
Shenyang 59.7 33.4 6.9 51.0 47.4 1.6
Taiyuan 61.0 37.1 1.9 74.4 24.7 1.0
Tianjin 46.0 39.5 14.5 75.4 24.1 0.5
Wuhan 57.1 38.2 4.7 52.8 45.7 1.5
Xi’an 48.9 47.8 3.4 52.1 46.5 1.4

Mean 50.9 42.1 7.0 49.1 48.6 2.2
Median 52.1 40.7 5.7 45.1 52.9 1.7

Note: All values expressed in percentage. Threshold for low, middle, and high are for ownership: less than ¥20,000,
between ¥20,000 and ¥100,000, and more than ¥100,000. For rental, the thresholds are: less than ¥50, between ¥50
and ¥500, and more than ¥500. Rental data for Guangzhou are not available.

Source: 2000 China Township Population Census Data.

Table 2. Cities’ composition of housing type and hukou status.
Housing type Hukou status

City Self-built Private State Other Outside province Within municipality Within province

Beijing 22.6 12.4 61.4 3.6 62.0 30.9 7.0
Changchun 18.1 15.8 60.7 5.4 53.2 34.0 12.7
Changsha 24.0 17.3 52.6 6.1 52.4 26.1 21.5
Chengdu 31.9 23.2 36.3 8.6 52.8 29.4 17.8
Chongqing 22.0 21.9 51.7 4.4 54.3 30.7 15.0
Dalian 13.7 21.0 61.3 4.1 56.1 31.1 12.8
Guangzhou 20.0 23.0 48.0 9.0 57.0 22.0 21.0
Guiyang 16.1 28.0 47.1 8.8 55.0 25.5 19.5
Hangzhou 46.7 19.0 29.5 4.8 53.3 35.9 10.9
Harbin 12.9 21.1 63.4 2.6 53.7 34.5 11.8
Jinan 31.7 13.0 51.1 4.2 51.7 33.6 14.7
Lanzhou 14.8 16.2 64.4 4.5 56.1 30.2 13.7
Nanjing 30.9 13.3 50.5 5.3 54.4 29.8 15.8
Qingdao 40.5 16.0 40.0 3.5 51.8 35.8 12.3
Shanghai 22.5 20.4 51.7 5.4 58.7 31.6 9.7
Shenyang 10.9 18.8 66.9 3.5 53.4 35.0 11.6
Taiyuan 37.6 14.6 42.6 5.2 52.7 35.3 12.0
Tianjin 24.6 18.2 53.3 3.8 55.9 36.8 7.3
Wuhan 20.1 16.8 57.7 5.4 53.3 30.7 16.0
Xi’an 31.3 21.4 44.3 3.0 55.1 33.8 11.1

Mean 24.9 18.3 51.9 4.9 54.5 32.1 13.3
Median 22.6 18.2 51.7 4.5 53.7 31.6 12.7

Note: All values expressed in percentage.
Source: 2000 China Township Population Census Data.
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dwelling, own/rent a private market home, or own/rent a unit provided by the state.
The classification is important in understanding the dynamics of the Chinese housing
sector, but is incomplete. In addition to the ambiguous status of self-built dwellings, the
state housing sector includes diverse housing types. State housing in 2000 included a
large share of former work unit, and an increasing proportion of state subsidized units
for sale. The data reflect the state’s emphasis on owner-occupied state housing, which,
in most cities, is the largest housing type. Considering the vagueness of census data with
regard to these differences, we treat state subsidize housing as a homogenous sector.

The primary spatial attribute of the data is the township (jiedao). With an average
population of over 42,000, townships are substantially larger than small area layers used
for segregation analysis (US census tracts, for example, include an average of 4,000
people). In addition, the government census agency does not define the township
boundaries, but references the centroid of the area instead. Nonetheless, like Logan
and Li (2012), we employ the proximity function in GIS mapping to create boundaries
for each township and tabulate the data as small area data.

Figure 1 illustrates the process of creating boundaries from the original centroid.
Using this method, we create a GIS layer of districts for each city (the smallest, Guiyang,
has 50 districts). The data are reported at the provincial level, again without clear
boundaries for urban areas. The extent of the urban area of each city is determined
based on boundaries obtained through remotes sensing. The urban areas defined by

Figure 1. GIS processing to define districts. Source: 2000 China Township Population Census Data.

URBAN GEOGRAPHY 7
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Schneider, Friedl, McIver, and Woodcock (2003) combine land cover, nighttime ima-
gery, and population data for the years 2000–2003. This approach ensures that the
analysis includes all townships that were within the urban area in 2000. It is preferable
to relying on administrative definitions of city because these can often exclude periph-
eral urbanized areas that do form part of a metropolitan area.

On account of the relatively large size of townships, we focus our analysis on the
evenness dimension of segregation (Massey & Denton, 1988). We use an entropy index,
which measures the ratio of diversity of the city as a whole to the weighted average of
each district (see Appendix for detail). Because it is a ratio between a part and the
whole, the value of the index is between 0, no segregation, and 1, complete segregation.
We compute two versions of the index: multigroup and ordinal. The first measures
segregation among multiple groups; in this case, the different hukou status and housing
type. This method simply reports the gap that exist between a nonsegregated city where
each subunit has a distribution of each group equal to that of the city as a whole (i.e.
perfect evenness) and the actual distribution.

The second index only applies to the expenditure variables because, unlike the other
variables, income/expenditure is ordinal. This index is based on the cumulative propor-
tions of households below a given income threshold compared to all households above
the threshold. In addition to accounting for the ordinal nature of expenditures, the
index has the advantage of producing pairwise indexes. That is, for each level of
expenditure, we measure the level of segregation between all households below that
threshold and the rest of the population (for an in-depth discussion of this technique,
see Reardon, Firebaugh, O’Sullivan, & Matthews, 2006). While such measures are
scarcely reported in the literature on the United States where most cities have similar
patterns, the information is valuable in visualizing how segregation differs across
income levels. For instance, Monkkonen and Zhang (2014) found that Hong Kong
differed markedly from the US pattern. In contrast to the typical U shape of segregation
in US cities, Hong Kong has an almost linear increase in segregation across the income
distribution with high-income households being much more segregated than low-
income ones.

Our analysis of the segregation indexes takes two exploratory approaches. First, we
use correlations between the segregation indexes and city features, such as population
size and gross domestic product (GDP), to identify broad patterns and trends. Table 3
reports summary statistics of these variables. We employ this approach for all indexes
and focus on the relationship to overall levels of segregation. We resort to simple
correlation due to the small sample size, which prevents robust statistical estimation.
Correlations are sufficient to explore possible patterns and begin generating hypotheses
for more systematic examination and compare general trends in a broader international
context.

Second, we delve more deeply into the differences that exist between cities by
examining pairwise segregation indexes. For each city, we plot the level of segre-
gation for each of the nine expenditure thresholds. The resulting curves vary
considerably in shape. We group cities with similar curve shapes based on the
Fréchet distance of curves normalized around their mean entropy (to minimize the
influence of the magnitude of segregation and focus on the shape). This method
uses a “leash” along the length of any two curves to produce a summary distance
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measure (Veltkamp & Hagedoorn, 2001, see Appendix). We use the results to
form a distance matrix and perform a hierarchical cluster analysis for the initial
groupings.

How segregated are Chinese cities?

We examine segregation in Chinese cities along three inter-related dimensions: expen-
diture, separated into rental and ownership, hukou status, and type of residence. Table 4
summarizes the index values we calculated for the four measures. The benefit of taking
a comparative approach within China is that it allows us to compare cities while
holding key variables, such as the political system, constant.

Chinese cities are highly segregated – especially by expenditures on housing. The
average entropy index is around 0.095 (for owners) and 0.128 (for renters). But how do
we know that these are high levels? Comparison with other countries is made difficult
by inconsistent geographic scales of data aggregation. Chinese townships are much
larger than US census tracts, for example. We can, however, contextualize Chinese
levels of segregation by aggregating tract data from the United States to districts of a
similar size to the Chinese township.

The Los Angeles Metropolitan Area, for example, is among the most segregated
urban areas in the United States and of comparable size to the large Chinese cities with
a population around 9.5 million in 2000. We aggregate the census tracts of Los Angeles
metro to match the scale of Chinese townships and calculate an entropy index for
household income. The aggregation yields 216 areas with an average of 14,660 house-
holds each, which matches the number and size of townships in larger Chinese cities. In
addition, to make the comparison more direct, we use data on expenditure for rental

Table 3. Population, land area, and GDP per capita.

City
Population in city area

(in 1,000)
Built-up area

(km2)
GDP per capita

(RMB)
Population
(% change)

GDP per capita
(% change)

Beijing 9,741 488 23,942 39 274
Changchun 2,928 159 21,110 39 663
Changsha 1,754 119 23,673 32 474
Chengdu 3,358 231 19,944 20 478
Chongqing 8,964 262 8,770 200 169
Dalian 2,677 234 29,506 12 421
Guangzhou 5,666 431 38,207 58 429
Guiyang 1,869 98 11,538 22 288
Hangzhou 1,791 177 37,831 34 495
Harbin 3,037 168 18,106 7 424
Jinan 2,644 120 25,010 14 527
Lanzhou 1,815 163 14,908 20 254
Nanjing 2,895 201 26,789 16 419
Qingdao 2,346 119 26,808 14 485
Shanghai 11,368 550 36,054 45 452
Shenyang 4,850 217 19,336 7 374
Taiyuan 2,332 177 12,642 19 222
Tianjin 6,820 386 20,422 18 366
Wuhan 7,491 210 16,109 100 393
Xi an 3,934 181 15,288 43 434

Mean 4,414 234 22,299 38 402
Median 2,982 191 20,765 21 422

Source: 2001 Urban Statistic Yearbook of China.
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housing. The level of segregation by rental expenditure in Los Angeles is nearly
identical to the mean value of Chinese cities at 0.129. For comparison and in contrast
with Li and Wu (2006b), who found segregation levels to be lower than in Western
countries, the segregation index in Shanghai is 0.19. Although the comparison is not
exact, it provides evidence that many large Chinese cities are more economically
segregated than even the most segregated American cities.

Which cities in China are more segregated?

The levels of segregation by expenditure reveal that segregation is about a third higher
for rental than it is for ownership and higher in almost all cities. Economic standing
and institutional factors, particularly migrant status and ranking in the work-unit
system, influence the tenure choice of urban residents (Huang & Clark, 2002; Wu,
2002). The relationship between segregation along the two dimensions is complex.
Figure 2 illustrates the positive relationship between the two variables, though the
relationship is weak. This, and the following findings, points to a significant difference
in the spatial structure of the two tenure types. Cities with high levels of home own-
ership are consistently less segregated, but cities with high proportions of renters tend
to be more segregated along both dimensions of expenditure.

We further examine the variation across cities by assessing the relationship between the
index values, population size, and GDP per capita. Figure 3 gives a visual summary of
these relationships, which are not strong. Although there is a small, positive correlation
between population size and segregation, and GDP and segregation, it is not statistically
significant.2 Segregation between home buyers is more strongly related to population size
than it is to GDP; the converse is true for rental expenditure. This suggests an underlying

Table 4. Entropy indexes.
City Hukou status Housing type Expenditures ownership Expenditures rental

Beijing 0.037 0.260 0.101 0.154
Changchun 0.016 0.193 0.063 0.095
Changsha 0.030 0.197 0.045 0.098
Chengdu 0.034 0.271 0.101 0.142
Chongqing 0.027 0.201 0.108 0.126
Dalian 0.031 0.230 0.137 0.120
Guangzhou 0.029 0.210 0.119 NA
Guiyang 0.012 0.169 0.082 0.116
Hangzhou 0.057 0.314 0.085 0.204
Harbin 0.018 0.205 0.109 0.120
Jinan 0.039 0.243 0.083 0.089
Lanzhou 0.017 0.221 0.072 0.148
Nanjing 0.048 0.243 0.073 0.114
Qingdao 0.037 0.339 0.116 0.106
Shanghai 0.047 0.265 0.121 0.190
Shenyang 0.014 0.187 0.081 0.095
Taiyuan 0.042 0.303 0.101 0.158
Tianjin 0.031 0.312 0.138 0.156
Wuhan 0.026 0.185 0.087 0.094
Xi’an 0.031 0.204 0.082 0.120

Mean 0.031 0.238 0.095 0.128
Median 0.031 0.225 0.094 0.120

Source: Authors’ calculation with 2000 China Township Population Census Data.
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Figure 2. Bivariate relationship between entropy index for expenditure on home ownership and
rent. Source: Authors’ calculation with 2000 China Township Population Census Data.

Figure 3. Correlation between segregation, GDP per capita, and population. Source: Authors’
calculation with 2000 China Township Population Census Data and 1991 and 2001 Urban Statistic
Yearbook of China.
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difference in the two sectors. For example, cities with the highest share of renters are the
larger urban areas under central jurisdiction (e.g. Beijing and Shanghai).

The rate of growth in the transition period shaped Chinese cities’ urban form. Since
the (rapid) growth and liberalization of housing markets began in the late 1980s, we
examine the growth in population and GDP per capita for each city between 1990 and
2000. The bottom panels of Figure 3 show the relationship between population and
GDP per capita growth, and expenditure segregation. The two measures show divergent
patterns with regard to population growth. While the correlation with ownership
expenditure is weakly negative, a more pronounced and positive correlation exists
with rental expenditure. The divergence disappears when examining growth in GDP
per capita, but the slope for rental expenditure is twice as steep as that for ownership.
The relationship remains ambiguous, subject to variance too large for the size of the
sample and outliers. With this caveat in mind, cities that grew faster tend to have lower
levels of segregation in China.

Based on these broad patterns, we can begin to formulate hypotheses concerning the
development of socio-spatial structure in large Chinese cities. First, the trends conform
with patterns documented for the United States (Monkkonen & Zhang, 2014; Reardon
& Bischoff, 2011), where segregation levels consistently increase with population size
and level of economic development, and Mexico and Brazil, where the size of cities is a
more important factor than level of economic development (Monkkonen, 2012; Telles,
1995). In Brazil, the relationship between economic development and economic segre-
gation is negative, consistent with China’s pattern. The weak correlations and differ-
ences between ownership and rental suggest structuring mechanisms other than simply
growth and size. A more systematic examination of the role of the state, sectoral
growth, and population composition is needed.

Second, the distribution of expenditure groups at the extremes matters. The cities
with the highest indexes (above 0.1 for both rental and ownership) include those with
the largest proportion of low-expenditure households (e.g. Taiyuan and Chongqing)
and cities with the highest proportion of high-expenditure households (e.g. Hangzhou
and Shanghai). We can infer two preliminary explanations from these observations.
Cities with large proportions of low- and high-expenditure households have greater
potential for segregation even though the entropy index is mathematically not influ-
enced by the share of different groups. Taiyuan, for example, has among lowest GDP
per capita and highest proportion of low-expenditure households, which gives rise to
the possibility of townships of highly concentrated poverty.

While these macropatterns may give us clues, they are not an explanation of
mechanisms. A complementary hypothesis may come from the difference in the process
of spatial turnover and urban expansion. Urban areas such as Beijing and Shanghai that
combine well-established urban cores and rapidly expanding peripheries integrate new
residents differently from cities that have undergone more recent and drastic urban
transformation, such as Qingdao. The differences in the shares of renters and owners
suggest that these differences are significant. The role of housing is complicated by the
inclusion of self-built dwellings. The three urban areas with the highest share of
households living in self-built dwellings, Hangzhou, Taiyuan, and Chengdu, also have
among the highest segregation indexes. This strongly suggests that the rate, types, and
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location of housing developments play an important role in shaping segregation by
income.

The gradual turnover from original residents to wealthy residents in established cities
creates mixed-income neighborhoods in the urban core. Many residents in the central
areas of Beijing, Shanghai, and Dalian live in homes passed down throughout the
generations, even though they have incomes that would not support market price
housing in these areas. Additionally, crowded living conditions and poor air quality
lead many high-income households to move to the suburbs (Li, 2010), not unlike the
“counter urbanization” observed in developed cities (Berry, 1980; Dahms & McComb,
1999; Kahsia & Schaeffer, 2010). As wealthy residents move to suburbs inhabited by
low-income households, the observed levels of segregation decrease (Wu & Phelps,
2008). The evidence, however, suggests that wealthy enclaves reverse the effects of
spatial deconcentration. In Shanghai, for example, segregation by ownership expendi-
ture in the central urban area is much lower (by more than half) than in the greater
urban area.

To further explore the link between economic segregation and housing patterns, we
examine the indexes for residential and migrant status entropy. Figure 4 presents
scatterplots of these relationships. The correlation between segregation by housing
type and both types of expenditure are positive and significant (at the 0.05 level),
suggesting that the more economically segregated a city is, the more segregated it is
by housing type. The relationship between housing type and rental segregation is

Figure 4. Correlation between residential, income, and migrant segregation. Indexes are multigroup
entropy for consistency. Source: Author’s calculation with 2000 China Township Population Census
Data.
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greater in magnitude. A 1 SD increase in the housing index results in a 0.02 increase in
expenditure segregation in the rental market and 0.011 for ownership. The composition
of the housing sector is an important intervening variable in this relationship. Both
rental and ownership expenditure are negatively correlated with the share of state
housing, although, here too, the relationship with rental is more pronounced. The
strong negative relationship between segregation by housing type and share of state
housing suggests that the supply of housing linked to the danwei system is an important
component in the spatial structuring of cities. Indeed, cities with the lowest share of
state housing (Hangzhou, Chengdu, Qingdao, and Taiyuan) have among the highest
segregation indexes. It should be noted that these are also the cities with the highest
share of self-built dwelling, suggesting that a large gap between the provision of state
housing and private housing to accommodate a growing population.

The relationship between state housing and housing segregation is reproduced for
levels of segregation based on the migrant status of residents (hukou). There is a
significant negative correlation between the proportion of state housing and the
hukou index, indicating that as the proportion of state housing increases, segregation
based on migrant status decreases, though only slightly (a 1 SD increase in the share of
state housing leads to decrease of 0.008 in hukou segregation). This reveals an inter-
esting dimension regarding the integration of migrants. Cities with the lowest levels of
segregation based on hukou status (Guiyang, Shenyang, and Changchun) have large
shares of state housing and among the lowest segregation levels. Indeed, there is a
significant positive correlation between hukou and rental expenditure segregation. This
suggests that state housing plays an important role in counteracting the effects of
expenditure segregation with regard to migrant segregation.

Unlike the most developed cities, however, those with low levels of segregation
between migrant groups tend to attract higher proportions of migrants from within
their province (Feng, Wu, Xie, & Huang, 2011; Huang & Yi, 2009). While these migrant
populations still face significant barriers to entry, they are less likely to be excluded than
inter-province migrants. Inter-province migrants often need to deal with hukou that are
both rural and from a different province, and face greater variation in the cost of living
(Yao, 2001; Zhao, 2005). In addition, cities with low hukou segregation have experi-
enced slower population growth and putting less strain on limited resources.

In general, cities with low migrant segregation can be thought of as gateways for
local migrants. This means that the population is homogenous among migrants and
that residents likely face relatively little discrimination based on migrant status. In
addition, these cities provide robust economic opportunities, are manageable in size
and, by extension, accessible in terms of transportation (He, Wu, Webster, & Liu, 2010;
Li, 2010). This provides a possible explanation for the low levels of segregation among
lower-income residents who face fewer barriers than in larger more economically and
regionally diverse cities.

Who is more segregated in Chinese cities?

In order to better understand the differences between cities, we examine segregation
across the expenditure distribution for rental and ownership. We divide the cities into
three groups for each category based on the shape of their curves. The start, end, and
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breaking points in the curves correspond to the cumulative population under the
expenditure thresholds and the level correspond to the pairwise entropy at that given
threshold. Figure 5 presents the segregation patterns for three groups each for owner-
ship and rental expenditure.

The first and last expenditure categories (the 0th and 100th percentiles) are excluded
in these graphs because they have no reference point that gives the curves the different
starting and ending points for each city; these points correspond to the size of the first

Figure 5. Segregation across the income distribution. Source: Authors’ calculation with 2000 China
Township Population Census Data
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and last expenditure category. In addition, because the lowest expenditure is much
larger than the highest (there are far more households paying low rents than there are
paying the highest rents) the curves are missing more data in the lower portion of the
expenditure distribution than in the highest. Although the curves appear to extend to
the 100th percentile, the highest expenditure category is in fact smaller than 1% of the
population because of the way these data are reported.

Grouping the cities into these categories inevitably involves some degree of investi-
gator choice, at least in the selection of the number of groups. The main patterns are
clear, however. We also used a more systematic approach to the grouping of cities based
on a mechanical distance between curves. We could have grouped curves by overall
level of segregation, income level, or any number of alternative classifications.

This exercise remains exploratory, and, in addition to providing a reference for up-
to-date research, invites further investigation into the trajectories of cities’ spatial
structure. Notably, it reveals the diversity of patterns that contrast with patterns
observed in the United States, where, generally, income segregation is highest at the
lower and higher end of the distribution. It also shows a lack of systematic correspon-
dence between overall level of segregation and evolution of segregation over the
distribution. There is a similar lack of parallel between the shape of curves for owner-
ship and rental expenditure, both in the types of shapes and in the composition of
groups that share similar attributes.

Uniform segregation

The first pattern is one of relatively uniform segregation across the expenditure
distribution. Segregation levels at the lower end are similar to those at the upper end,
and it is only in the tail, above the 90th percentile, that there is a sharp increase, giving
the curves a sideways L shape. The high index values for the top percentiles indicate
that high-expenditure groups tend to be highly concentrated while low- and medium-
expenditure households are dispersed in the urban area. This pattern is clearest in the
rental index (panel R1) where intervening variation around the mean are relatively
small. In the ownership category (panel O1), the same small variation around the mean
is found, but the mean level increases with expenditure levels.

The groups of cities include a wide range of segregation levels, from the lowest (e.g.
Changsha) to some of the highest (e.g. Qingdao). As a result, the mean level within
these groupings is close to the average for the entire sample. More significantly, it shows
that for most of the cities in this grouping the level of segregation is driven by the upper
end of the distribution. In all cases, save for the cities with high overall segregation
levels, the uniform part of the curve hovers well below the average levels of segregation
in rental and ownership expenditure. In the rental grouping, Xi’an is the only city that
stays above 0.1, while the other cities are at or below that level for most of the
distribution (compared to a 0.129 mean level of segregation by rental expenditure).
The same is true for segregation by ownership expenditure. Most cities in that group
stay below the overall mean of 0.095 for most of the distribution, usually not crossing
that level until the 75th percentile.

The abrupt change from a uniform distribution to a steep increase in the upper end
of the distribution suggests that these cities differ in economic structure. One possibility
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is the consistent under-representation of upper-income households in those cities, all of
them below the sample mean in their respective grouping, with the notable exception of
Hangzhou. The cities share another trait that contributes to forming preliminary
hypotheses. Most cities attract above-average proportions of migrants from within the
province, but outside the municipality. This points to these cities’ status as important
regional hubs rather than national centers. They are among the fastest growing cities in
the economic urban hierarchy of China and their place in the networks of production
influences both the income distribution and the numbers and types of migrants each
city receives.

High–low–high segregation

The second category is composed of cities with higher levels of segregation at both ends
of the distribution and lower levels in-between. This pattern includes panels O2 and O3
on the ownership side, and R2 on the rental side (Figure 5). O2 and O3 are treated as
similar because the differences between the two are not always obvious and could come
from the lack of data in the lower quartile of the expenditure distribution. In particular,
Guiyang and Shanghai in the O2 panel parallel the patterns found in O3. R3 includes a
more eclectic group of curves, with some spiking twice in the upper end of the
distribution, notably Tianjin. Still, all the cities in R2 share in common a decrease
from the first half of the distribution to the vicinity of the 75th percentile, before
increasing rapidly in the extreme end.

Again, there is little correspondence in the composition of the groups between the
patterns in ownership and rental expenditure. In addition, there appears to be little
systematic relationship with other variables. The mean level of each variable is usually
within half a standard deviation of the entire sample mean. Despite the lack of pattern,
several cases illuminate possible determinants of the curves. Tianjin is a city that fits the
high–low–high pattern in both ownership and expenditure and stands out for its
intense contradictions. It has among the highest segregation levels in rental and own-
ership expenditure, and housing type. Tianjin is an established urban center. Its growth,
however, exploded after the year 2000. Before then, it was in the shadow of Beijing, but
still benefitted from its strategic position near the coast in the Beijing–Hebei–Tianjin
region (Xu, Ma, & Guo, 2007). The city has at once the highest concentration of low-
income renters and one of the highest proportions of high-income home buyers.
Indicating a particularly stark divide between the rental and home-ownership sectors
may explain the peculiar form its curves show and the high overall levels of segregation.

Shanghai and Lanzhou offer another interesting contrast between the shape of their
curves in the rental and ownership sectors. Both cities have among the highest levels of
segregation among lower-expenditure renters, levels that stay nearly constant until the
middle of the distribution before dipping precipitously and rising again just as fast. In
contrast, in the ownership sector, both cities have much lower levels of segregation
among lower-expenditure households. The comparison of these two cities, Shanghai
being the Chinese economic powerhouse and Nanjing a secondary, albeit important,
center of commerce and industry, is instructive. It shows that cities with different
economic status, size, and overall segregation levels can have similar patterns of
segregation across the expenditure distribution.
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N-shaped segregation

The last group of cities refers to the remaining group in the rental sector, R3 (Figure 5).
The curves have in common a more or less pronounced N shape. Segregation increases
from relatively low levels before decreasing, and finally rising at the upper end of the
distribution. The first peak in the distribution happens at different points and have
varying magnitudes, some being more rounded (e.g. Beijing), while others are resolutely
pointy (e.g. Chengdu).

This group, while the cities tend to be more segregated by rental expenditure (Jinan
being the exception), includes a wide range of cities. The cities stand out for their high
share of self-built housing and high average level of segregation by hukou status and
housing type. Per the above discussion, the structure of migration and housing is
related and interacts in self-reinforcing ways. The shape of the curves gives further
indication that the interaction between these two variables is an important factor. The
increase in segregation in the lower end of the distribution is likely related to the
transition between housing types and the spatial distribution of each housing sector.
This is particularly relevant in the cases of Hangzhou and Taiyuan, the cities with the
highest shares of self-built housing and the highest levels of segregation in this group-
ing. This comparison is particularly interesting as Hangzhou has the lowest share of
low-income renters and state housing (and is one of the most prosperous cities in the
sample) and Taiyuan the highest (in addition to being one of the poorest cities).

Conclusion

This paper presents an analysis of segregation by a proxy for income, migration status,
and housing type in 20 of China’s largest cities. It applies a methodology that is new to
China and is the first study to systematically compare segregation across a large number
of cities in China. We find that Chinese cities are highly segregated along socioeco-
nomic lines, though further work should be undertaken to make the comparison more
systematic. Similar to cities in the United States (Mills & Hamilton, 1994), Mexico
(Monkkonen, 2012), and Brazil (Telles, 1995), we find a positive correlation between
overall segregation levels, city population size, and level of economic development,
though the relationship in China is very weak and tentative. We also find support for
the idea that larger cities in these countries are more segregated because more compe-
titive land markets lead to greater neighborhood differentiation. The pressure of hous-
ing markets is mitigated in China by the high shares of state housing in many cities.

One goal of this paper is to describe patterns of segregation at a crucial juncture in
the transition of China towards a more market-oriented housing sector. It also is an
effective method for finding cases for which a case study approach may reveal unex-
pected mechanisms. Hangzhou and Taiyuan, for example, are prime examples of cities
that consistently stand out. Taiyuan as an important center for mineral extraction has
characteristics that are specific, but apply to other mineral intensive cities, such as
Qingdao and Lanzhou. A more systematic analysis of these cities that differ in their
housing sector and segregation levels has the potential to illuminate important mechan-
isms that affect segregation. Hangzhou, consistent with other prosperous cities on the
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eastern Chinese coast, is highly segregated, but the high share of self-built housing
makes it a unique case.

The examination of segregation across the income distribution of the cities reveals a
diversity of patterns not seen in the United States, which is the only other country for
which this type of analysis has been carried out. Furthermore, the different patterns
cannot be easily attributed to the stages of development of each city and point to a
multiplicity of factors influencing the trajectories of urbanization. This is a critical result
for the study of segregation and for public policy. It provides an approach to advancing
comparative urbanism through a more systematic selection of relevant case studies and
moves beyond the idiosyncrasies of cities. On the policy side, it yields an important
caveat concerning the application of uniform policies across cities, even within the same
country or province. It also highlights the potential for learning from other cities that
may share similar attributes but with differing outcomes.

This paper highlights the need for more systematic comparative work to critically
examine patterns of social segregation, diagnose the causes, and develop policies to
address this pernicious feature of urban development. For many decades, urban segre-
gation was primarily studied by US scholars focused on the impacts of racial covenants
and discriminatory practices. As the importance of neighborhood effects is increasingly
acknowledged, and better data become available internationally, studies have broadened
both in terms of geography and the socioeconomic characteristics on which people are
segregated. This paper fits within a broader project of re-evaluating our knowledge of
segregation and establishing new frameworks that looks at the relative importance of
factors influencing segregation globally. The application of new methods in compara-
tive work has the potential to illuminate new issues that reflect back on our current
knowledge and expand it.

Notes

1. The categories for ownership are less than ¥10,00, ¥10,000–¥20,000, ¥20,000–¥30,000,
¥30,000–¥50,000, ¥50,000–¥100,000, ¥100,000–¥200,000, ¥200,000–¥3,000,000, ¥300,000–
¥500,000, more than ¥500,000. The categories for rental are less than ¥20, ¥20–¥50, ¥50–
¥100, ¥100–¥200, ¥200–¥500, ¥500–¥1,000, ¥1,000–¥1,500, ¥1,500–¥2,000, more than
¥2,000.

2. The R2 values vary between 0.01 and 0.05, which confirms the limited fit. The values,
however, are not negligible considering the small sample size and that we are examining a
simple bivariate relationship. None of the bivariate correlations are statistically significant
with the exception of ownership expenditure and population.
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Appendix

Entropy indices

The formula for the multigroup entropy is

H ¼ 1� 1
TE

XJ

j¼1

tjEj

where T is the total number of residents; tj is the number of residents in township j; E is the
overall entropy of the city, and Ej is the entropy in the township j. The entropy for the city and
townships are calculated using the same formula at the two scales:

E ¼
XM

m¼1

πm logM
1
πm

where πm is the number of residents in each group and M is the number of groups.
The formula for ordinal entropy is similar to the multigroup but uses cumulative income

categories. The formula is

Λ ¼
XJ

j¼1

tj
T
� v� vj

v

where v and vj are the entropy for the city and township respectively. Both formulas use the
cumulative income groups defined as follows:

cm ¼
Xm

k¼1

πk

and the following formula to calculate entropy:

v ¼ � 1
M � 1

XM�1

m¼1

cm log2 cm þ 1� cmð Þlog2 1� cmð Þ

Fréchet distance

Fréchet distance is also called the “dog-man” approach as it is often illustrated through the
analogy of measuring the length of a leash of someone walking a dog along two distinct paths
without backtracking. Veltkamp and Hagedoorn (2001, p. 20) explain that if we “let A and B be
two parameterized curves A(α(t)) and B(β(t)), and let their parameterizations α and β be
continuous functions of the same parameter t 2 [0; 1], such that α(0) = β(0) = 0, and α
(1) = β(1) = 1.” The matrix of Fréchet distance was generated using the longitudinalData package
(Genolini, 2015) in R using distFrechet and the “max” method. The cluster analysis was
performed using the Ward hierarchical method in R.
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