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ABSTRACT 

        Job-housing relations, job accessibility and commuting efficiency have been the concerns of 

academics and policy makers alike, and a large body of literature has been published on relevant 

topics. Although various hypotheses from the West have been tested in research on some Chinese 

major cities, most neglects the role of the hukou system, the most essential and unique institution 

influencing every aspect of people’s daily life in China. This thesis responds to this deficiency by 

placing hukou at the forefront in the analysis of job-housing relations and commute. The data 

used in this thesis is from a household survey in Guangzhou as well as the population and 

economic census. Firstly, it analyses the job-housing relationship and commuting patterns in 

Guangzhou as well as the influence of hukou system. Secondly, it examines the spatial pattern of 

job accessibility in Guangzhou and accessibility inequality between local and non-local hukou 

holders. Also, the differential influences of land use and mobility on different hukou holders’ job 

accessibility are evaluated. Thirdly, it estimates and compares the commuting efficiency of 

Guangzhou with other cities, and evaluates the roles of hukou system and other socio-economic 

factors in the commuting efficiency of Guangzhou. Meanwhile, the present research highlights 

the mechanism underlying the interactions between hukou system, job-housing relations and 

commute, and discusses the influences of hukou system on job/housing market and public 

services/welfare provisions. Taking hukou into consideration, this thesis contributes to the fields 

of jobs-housing relationship and commute in urban China by addressing the complex influences 

of local context on job-housing relations and commute as well as providing a mapping of 

inequalities between different hukou holders.    
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Chapter 1. Introduction 

          To investigate the job-housing relations and commute in Chinese cities as well as to 

examine the role of hukou system
1
, this thesis tries to place hukou at the forefront in the analysis 

of Guangzhou’s job-housing relationship, job accessibility, commuting patterns and efficiency.  

          The first chapter provides a brief overview of the thesis. It begins with an introduction of 

the hukou system and the dual societal structure in China, and then discusses the challenges of 

research on job-housing relations and commutes in China. Next, the research questions and 

rationale for studying job-housing relations and commuting in China are presented. Finally, an 

outline of the thesis is summarised.   

1.1 Hukou and the dual societal structure  

The hukou system, or household registration system, is a longstanding and powerful social 

control tool introduced in the 1950s by the Chinese government that still remains in effect today 

(Cheng and Sekden, 1994; Zhu, 2003; Chan, 2009). The hukou system classifies people by type, 

such as the urban versus rural hukou, and registration location (Zhu, 2003; Chan, 2009). Any 

change or conversion of hukou status is subject to strict regulations (Chan and Buckingham, 

2008). Under the dual classification of the hukou system, the population of Chinese cities 

(excluding foreigners) consists of four kinds of people with different hukou status, namely, local 

rural, local urban, non-local rural and non-local urban (Chan and Buckingham, 2008; Li and Liu, 

2016). 

                                                             
1 The hukou system or household registration system is one of the most powerful institutions in China. It divides the 

population into different categories and exerts significant influences on the labour/housing market and the 

distribution of public goods. 
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1.1.1 Urban versus rural division 

Before the late 1970s, the distinction between the rural and urban hukou was of utmost 

importance (Chan, 1994; 1996). The most prominent function of the hukou system was to strictly 

control the movement of people from rural to urban areas. Kirkby (1985) and Chan (1992), 

among others, argue that the institutionalized rural-urban divide was instrumental in 

economizing urbanization to channel more resources into promoting industrialization, 

particularly the development of heavy industries. Specifically, while urban hukou holders were 

entitled to public welfare and services including education, housing and medical services, people 

with a rural hukou did not have access to such benefits. Conversion of the hukou type from rural 

to urban was strictly controlled by the central government (Chan and Buckingham, 2008). 

Furthermore, rural hukou holders were prohibited from any unauthorized migration.
2
 

Additionally, the food ration system also made it very difficult for unauthorized migrants to 

obtain food staples, which effectively deterred unauthorized internal migration (Chan, 1996). In 

short, in pre-reform times, hukou divided the Chinese society into two segments and induced 

social-economic stratification between the rural and urban areas (Chan, 1996). 

1.1.2 Local versus non-local division 

Beginning in the late 1980s, alongside the launch of market-oriented reforms, the control 

on rural to urban migration started to gradually loosen. Since that time, hundreds of millions of 

peasants have moved into cities in search of jobs and better living. Along with the tremendous 

wave of migration, China also initiated a gradual reform of the hukou system, which aimed to 

mitigate the rural versus urban distinction and promote the localization of hukou management. 

                                                             
2 Unauthorized migration refers to migration without permission from relevant authorities. Authorized migration 

refers to a change of hukou type and official residential place with permission from the relevant authorities (state 

labour recruitment, state job assignment and urban land requisitioning) and was subject to the strict control of 

national and local quotas (Christiansen, 1990; Chan, 1996).  
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For instance, in 2014, the State Council (2014a; b) promulgated two guidance documents: (1) 

“Proposal to Promote Hukou Reform” and (2) “National Plan for New-Type Urbanization 2014-

2020”. The documents called for the abolishment of the urban versus rural hukou distinction. 

After decades of gradual reform, the distinctions between the urban and rural hukou have 

gradually diminished. Since the 2000s, local authorities have been granted much more power 

over hukou issues, and the local versus non-local hukou distinction has become much more 

significant (Chan, 2014). Especially in major cities, the hukou location (official residential 

location) has become the principal mechanism for local authorities to regulate migration. 

Specifically, municipal governments use the local hukou status to attract investments and high-

calibre personnel; meanwhile, they refuse undesired migrants (e.g., unskilled and low-educated 

rural migrants) through the local hukou status but still obtain the benefits from the cheap labour 

of the migrants (Chan, 2009; Li et al., 2010). Chan and Buckingham (2008) contend that the 

“invisible hukou wall” dividing Chinese society still exists after decades of reform, but now the 

divisions have focused on registration location instead of hukou type and have shifted from the 

national to the local scale.  

The persistent local versus non-local hukou distinction has immense implications in the 

job/housing market and public service/welfare provisions, especially in some major cities with a 

large number of non-local hukou residents like Beijing, Guangzhou, Shanghai and Shenzhen. 

Specifically, the majority of the non-local residents are ineligible for jobs in government or state-

owned organizations and are excluded from most local public services and welfare entitlements 

(e.g., public housing, school, health care). As a result, these residents have relatively lower 

incomes and higher living costs. Moreover, in recent years, non-locals have faced numerous 

barriers to purchasing housing (e.g., a high minimum down payment rate, ineligibility for second 
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housing) and are excluded from the drawing of local car license plates in major cities (non-local 

cars are prohibited in rush hours in these cities), which jointly contribute to non-local residents’ 

extremely low housing and car ownership and inferior transport mobility.  

The segmentation between local and non-local hukou holders in the labour/housing market 

and public welfare/service provisions should not simply be considered as segmentation between 

workers with different levels of skill, income and education (Qiao et al., 2009; Ma et al., 2012). 

Zhao and Howden-Chapman’s (2010) study in Beijing indicates that after controlling for other 

socioeconomic characteristics, the lack of a local hukou status leads to inferior job accessibility 

and higher commuting costs for migrants. Similarly, Li and Liu (2016) also reveal that, even 

when controlling for education and income, the differences in commuting and job-housing 

relations between local and non-local hukou holders in Guangzhou remain significant. 

Obviously, the distinction between local and non-local hukou holders in China is far more 

complex than the distinction caused by income or education differences. Given the significance 

of hukou-related constraints over people’s daily life, the hukou system would certainly affect 

people’s choices of job, housing and commuting pattern. Specifically, facing series of constraints 

in labour markets, most non-locals are ineligible for jobs in governmental organizations and 

state-owned enterprises which mainly concentrate in inner areas, thus they are much more likely 

to work in suburban manufacturing factories and choose housing in suburbs. Moreover, most 

non-locals are not entitle to public housing, given their low income related to constraints in 

labour markets, many of them tend to choose housing in urban villages or urban periphery with 

relatively low housing price. Further, non-locals are facing constrains in car purchasing, which 

leads to much lower rate of commuting by private cars compared to locals. In short, the hukou 

system exerts influences on job-housing relationship and commuting in Chinese cities mediating 
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through labour and housing markets as well as public welfare and service provisions. However, 

despite the uniqueness and importance of hukou-related segmentation/constraints in the 

labour/housing market and public welfare/service provisions in China, little empirical effort has 

been made to understand how and to what extent the hukou system affects people’s job-housing 

relations and commutes in China.  

 

 

Given the persistent influences of the hukou system in urban China and the utmost 

importance of the hukou location in people’s daily life, the present research places the local 

versus non-local hukou distinction at the forefront of an investigation of job-housing relations 

and commutes in Guangzhou.  

1.2 Job-housing relations and commute  

 Job-housing relations and commuting patterns have been a concern of academics and policy 

makers alike for a long time, both of which have major implications for urban land-use 

development and individuals’ well-being. Usually, policy makers view the job-housing balance 

as a solution for many transport-related problems like traffic congestion and excessive commutes 

(Sultana, 2002). However, the mechanism underlying the interactions between job-housing 

relations, commuting behaviours and transportation are very complex and are affected by various 

factors.  

 Horner (2004) contends that research on commuting and land use could be categorized into 

three interrelated topics, namely, the job-housing balance, accessibility and excess commute. 

However, to a large extent, job accessibility is an alternative measurement of the job-housing 

balance and an excess commute could be considered an indicator of commuting efficiency. The 
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present research investigates the job-housing relations and commuting in Guangzhou from the 

perspective of job accessibility and commuting efficiency.  

 

1.2.1 Job-housing relations, commuting and influencing factors  

 It is widely acknowledged that the interactions between job-housing relations and 

commuting are very complex and the socio-demographic attributes of commuters play essential 

roles. The distributions of jobs and housing explain only part of people’s commuting behaviours. 

Also, commuting cost is not the only factor that matters when people consider their job and 

housing locations (Hamilton, 1982; White, 1988). Moreover, some disadvantaged groups (e.g., 

African Americans, low-skilled workers, non-local hukou holders) may have very different 

preferences and behaviour patterns when facing the trade-off between job/housing location and 

commuting costs (Maoh et al., 2012). The thesis that a person’s job, housing and commuting 

decisions are a negotiation aimed at maximizing utility has been widely recognized and has 

attracted a lot of attention in the field of Urban Economic and Urban Geography since the 

seminal work of Alonso (1964). However, such negotiations are extremely complex and also 

deeply embedded in the local context. Actually, the transferability of mechanisms underlying the 

interactions between job-housing relations and commutes might not be high in places with a 

different context (e.g., different economic development, land-use arrangements, transport 

infrastructure, institutional constraints). Therefore, when doing empirical research on job-

housing relations and commutes, understanding the local context as well as the unique 

characteristics of the study area should be a high priority.  

 However, in spite of the importance and complexity of the interactions between job-housing 

relations and commutes, relevant studies in Chinese cities are rare until recently. In the 1990s, 
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most of the early works mainly focused on the influence of suburbanization on the commute (e.g., 

Zhou, 1997; Zhou and Ma, 2000) while the roles of socio-demographic factors and local context 

were basically neglected. In the 2010s, there is a rapid expansion of research interests in this area 

in Chinese cities and the majority of relevant studies were conducted in major Chinese cities 

with more than half based on Beijing (Wang and Zhou, 2017). More and more scholars have 

tried to incorporate the influences of socio-demographic factors and local context in their 

analysis (e.g., Wang and Chai, 2009; Li, 2010; Zhao et al., 2011; Hou, 2012; Zhou et al., 2013; 

Zhou et al., 2014). Some also pointed out the important roles of the danwei system in job-

housing relations and commutes (Wang and Chai, 2009; Zhou et al., 2014). However, the hukou 

system, the most important institution in China (arguably more important than danwei system in 

labour and housing markets), has received little attention from researchers.   

1.2.2 Job accessibility and local context 

The job-housing relationship is not only a land-use issue but is also closely related to 

home-to-work travel, which also has implications for transport problems, such as traffic 

congestion and excessive automobile use. The jobs-housing ratio, which simply considers the 

number of jobs or housing units within a certain area (Cervero, 1996; Sultana, 2002), is the most 

widely used measure to gauge job-housing relationships. However, it ignores the influence of 

jobs and housing in adjacent areas. Alternatively, accessibility is a much more comprehensive 

approach to evaluating the job-housing relationship compared with the simple method of the job-

housing ratio. The job accessibility model does not only account for the influence of jobs based 

on proximity, but also incorporate the competition of the job opportunities (Levinson, 1998; 

Koenig, 1980; Hanson and Schwab, 1987). In studies on China, the bulk of research uses job-

housing proximity and commuting costs as indicators in the evaluation of access to jobs (e.g., Li, 
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2010; Zhao and Howden-Chapman, 2010; Zhao and Lu, 2010; Fan et al., 2014; Li and Liu, 

2016), which fails to account for the influences of jobs/housing from proximity; relatively few 

studies employ job accessibility models. Moreover, theories exploring commutes and job-

housing relations originate from Western countries and are based on neo-classical economic 

theory. While a considerable amount of work has focused on understanding job-housing relations 

in U.S. cities from the perspective of accessibility (e.g., Black and Conroy, 1977; Shen, 1998; 

Kwan, 1999; Wang, 2003; Hu, 2014), relevant research in Chinese cities is quite rare. In the case 

of Chinese cities, the paths of land use and transport infrastructure developments under market 

transition are quite different from Western experiences. These, in addition to the persistence of 

the hukou divide, should be considered when measuring job accessibility in the Chinese context 

(Zhao and Lu, 2010). Therefore, more effort is needed to understand the mechanism of job 

accessibility variations in China.  

 

1.2.3 Commuting efficiency and socio-demographic attributes 

 Commuting is the basis of people’s daily travel and is a fundamental component of 

everyday life (Horner, 2002). The relationships between land use and commuting have been the 

focus of urban studies and public policy for decades. However, the empirical evidence for the 

link between the distribution of jobs and housing and home-to-work travel is weak (Giuliano and 

Small, 1993). Since the early 1980s, the explanatory power of land-use structures in commuting 

has been questioned by many studies (e.g., Hamilton, 1982; White, 1988), and the concept of an 

excess commute was introduced to address the unexplained (by land-use patterns) part of a 

commute as well as to define commuting efficiency. Specifically, excess commute denotes the 

difference between actual home-to-work trips and the theoretical travel distance/time that would 
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emerge if people exclusively minimized commutes in their location decisions (Hamilton, 1982; 

White, 1988; Small and Song, 1992; Giuliano and Small, 1993; Wang, 2000; Rodriguez, 2004). 

The excess commute and relevant concepts are usually considered as indicators for commuting 

efficiency in many studies of U.S. cities. By considering a series of socio-demographic factors 

and the local context, recent studies have further unravelled the interactions between commuting 

efficiency and different influencing factors. However, most studies are based on U.S. or U.K. 

cities. Relevant research in China is still in its infancy. Given the significant differences in land-

use arrangements, infrastructure development and the institutional context between U.S. and 

Chinese cities, more research on excess commute and commuting efficiency in the Chinese 

context is needed.  

1.3 Research questions and conceptual framework 

 In response to the above-mentioned challenges, this research places the hukou system at 

the forefront and takes land use and transport infrastructure developments into consideration in 

an analysis of job-housing relations and commutes in Guangzhou. Specifically, the present study 

undertakes three strands of analysis and aims to answer the following questions: 

 (1) What are the general job-housing relations and commuting patterns of Guangzhou, 

and how do local and non-local hukou holders differ from each other? How do the hukou system 

and socio-economic factors affect the commutes of local and non-local hukou holders 

differently?   

 What are the differences in socio-economic characteristics between local and non-local 

hukou holders? What are the spatial patterns of job and housing distributions of local and non-

local hukou holders, respectively? How do local and non-local hukou holders differ from one 

another in the job-housing balance? How are locals and non-locals different from each other in 
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commuting mode and cost? How and to what extent does the hukou system influence the 

commuting cost? How do the socio-economic factors affect the commuting cost of locals and 

non-locals in different ways? 

 (2) How does hukou system exert influence on job-housing relations and commuting 

patterns mediate through labour and housing markets and public services and welfare provisions? 

 (3) What are the spatial patterns of job accessibility for local and non-local hukou holders 

in Guangzhou? How do changing land use and mobility affect job accessibility for locals and 

non-locals? 

 What are the differences in the ability to reach job opportunities between people with 

different hukou status or different socio-economic attributes? How is job accessibility for local 

and non-local hukou holders different, and what are the implications for their commutes? How 

does job suburbanization and improved mobility exert different influences on local and non-local 

hukou holders? What kind of policies would more effectively alleviate accessibility inequality 

between local and non-local hukou holders?  

 (4) How do the commuting efficiencies of local and non-local hukou holders differ from 

one another? What is the mechanism underlying the interactions between the hukou system and 

commuting efficiency? 

 How is the commuting efficiency of Guangzhou different from other cities, and what are 

the roles of land use and transport infrastructure? What are the influences of the hukou status and 

other socio-economic factors on the commuting efficiency of Guangzhou? How does hukou 

influence commuting efficiency while controlling other socio-economic factors? How do job and 

housing distributions and mobility (i.e., mobility in transportation, residence and employment) 

influence the commuting efficiency of different groups in Guangzhou? 
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 Drawn from the perspectives of Urban Geography and Transport Geography, the 

analytical framework of this thesis investigates the job-housing relations and commutes in 

Guangzhou and unravels the role of the hukou system on people’s jobs, housing and commuting 

decisions. The conceptual framework of this study intends to testify and establish a cause-

consequence relationship among three elements, namely: (1) the hukou system, (2) 

segmentations in job/housing market and public services/welfare provisions and (3) job-housing 

relations and commutes. The rest of the thesis is organised as follows (see Figure 1.1).
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Figure 1.1 Conceptual framework of the thesis
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1.4 Outline of the thesis  

 The remaining parts of this thesis are organized as followed:  

 Chapter two reviews the literature on job-housing relations and commutes. Specifically, it 

discusses the interactions between job-housing relations and commutes, the influences of land 

use, mobility and socio-economic factors on job accessibility and the commuting efficiency 

variations among different groups.  

 Chapter three introduces the study area, data and methodologies used in this research. A 

brief description of the urban development course, land-use structure and job/housing 

distribution of the Guangzhou/study area are presented. Next, the household survey conducted in 

Guangzhou is introduced, followed by an account of the population and economic census data 

used in this research. Then, an introduction of the measurements of job accessibility and 

commuting efficiency is presented.  

 The empirical results are reported in the fourth to sixth chapters. On the basis of survey 

data, the fourth chapter includes an introduction of the general job-housing relations and 

commuting patterns of local and non-local hukou holders in Guangzhou. Specifically, the 

commuting patterns of different socio-demographic groups are examined, and the interactions 

between job-housing relations and the commuting patterns of different hukou holders are also 

investigated. The descriptive analysis of this chapter reveals the salient hukou-related divisions in 

both job-housing relations and commuting patterns, which are the foundation of the following 

analysis. Regression analyse is also presented in this chapter. First, a regression analysis for the 

entire sample that evaluates the influences of hukou status and other variables on people’s 

commuting time is described. Then, the results of a regression analysis of local and non-local 

hukou holders that investigates how socio-demographic variables affect the commuting time of 
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local and non-local hukou holders in different ways is presented. The regression analysis of this 

chapter not only reiterates the significant gap between the local and non-local hukou holders in 

job-housing relations and commuting patterns but also helps unravel the mechanism underlying 

the interactions between hukou status and commuting.  

 Chapter five mainly focuses on analysing the job accessibility patterns of workers with 

different hukou status. The calculation of the job accessibility employs a gravity-based model by 

utilizing both survey and census data. Specifically, survey data is used to estimate the critical 

parameters for the impedance functions (negative exponential function) of different hukou 

holders, which define the distance decay effects of opportunities as well as distinguishes their 

different mobility. The numbers of jobs and workers of different hukou status are drawn from the 

economic and population census, respectively. To consider the demand side of job opportunities, 

this study adopts Shen’s (1998) refined gravity-based accessibility model in which the 

accessibility score of each jiedao
3
 is calculated by dividing the job opportunity influence by 

workers’ demand influence. First, by estimating the impedance parameters of different socio-

economic groups, the different capability of reaching job opportunities of different groups is 

discussed and the mechanism underlying the different transport mobility between local and non-

local hukou holders is revealed. Then, the job accessibility patterns of local and non-local hukou 

workers at the jiedao level are analysed and compared, which unravels the salient inequality in 

job accessibility between local and non-local hukou holders in Guangzhou. Then, two scenario 

simulations are conducted to examine how employment suburbanization and improved mobility 

affect the job accessibility of local and non-local hukou workers, respectively. It not only tests 

the effects of land-use-oriented and mobility-oriented policies on alleviating accessibility 

                                                             
3 Jiedao (sub-district) is an administrative unit in urban areas that is subordinate to qu (district). Normally, a jiedao 

consists of several xiaoqu (neighbourhood) and it is the basic unit of spatial analysis in the present study (Li and Liu, 

2016). 
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inequality but also indicates the importance of considering the unique characteristics of Chinese 

cities in a relevant study. Finally, the possibility and effectiveness of hukou-specific 

transportation policies is discussed.  

 Chapter six focuses on an analysis of the commuting efficiencies of different hukou 

holders in Guangzhou by calculating the excess commute and used commuting capacity. On the 

basis of household survey data, the calculations employ a linear-programming approach, which 

takes the distribution of jobs and residences as they are in the real world. First, the general 

commuting efficiency of Guangzhou is compared with its counterparts from Western and Asian 

cities, and the influences of urban size and travelling preferences are discussed. Then, the 

variations of commuting efficiency among different socio-demographic groups (e.g., people with 

different hukou status, incomes, education, housing types, occupations) are examined, revealing 

the importance of socio-demographic attributes on people’s commuting efficiency and indicating 

the significant gap between local and non-local hukou holders. Finally, groups with different 

hukou status are further divided by socio-economic characteristics, and the commuting efficiency 

of the sub-divided groups are estimated and compared. In doing so, the analysis examines the 

extent to which the influences of the hukou system on commuting efficiency are mediated 

through different socio-economic attributes and reveals the mechanism underlying the interaction 

between hukou status and commuting efficiency. 

 The final chapter summarizes this research and presents the conclusions. An emphasis is 

placed on the mechanism underlying the interactions between the hukou system, job-housing 

relations and commutes. Elaborated in the next section of this chapter are the policy implications 

of the hukou-related inequities in job accessibility and commuting efficiency. This chapter 

concludes with a discussion of the limitations of the study and an outlook for future work.   
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Chapter 2. Literature Review  

This research investigates the job-housing relations and commutes in Guangzhou under the 

context of the hukou system, which is closely related to the research on job accessibility and 

excess commute. This chapter provides a review of the literature on interactions between job-

housing relations and commutes, job accessibility and excess commute. 

 

2.1 Interactions between job-housing relations and commutes 

Job-housing relations and commuting have been the most hotly discussed issues in the field 

of Urban Economics and Urban Geography for decades, and scholars have been investigating the 

relations between land use and commuting from various perspectives (e.g., urban mode, urban 

sprawl, spatial mismatch, job-housing balance). 

2.1.1 Urban models, job-housing relations and commute  

The urban form is the spatial configuration of human activities within an urban area that 

can be reflected by the distribution of employment and residences, such as job-housing relations 

(Anderson et al., 1996). To a large extent, constructing urban economic models is tantamount to 

simulating spatial interactions between employment and residences in an urban area. The mono-

centric model has dominated the literature on urban economics since the publication of Alonso’s 

(1964) seminal work, which was further elaborated by Muth (1969), Mills (1972) and others. In 

the basic model, employment opportunities are assumed to be concentrated in the city centre, and 

workers are required to travel to the central area for work. People trade off commuting with 

housing consumption. To be specific, individuals living closer to the city centre benefit from a 
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shorter commute but have to shoulder more expensive housing prices; whereas people living 

farther away have longer commutes but enjoy cheaper and larger houses. A state of equilibrium 

exists when individuals living in different locations are equally well-off.  

The mono-centric model has been challenged in two respects (Waddell, 1993; Laan et al., 

1998). The first is that the assumption of a single centre has become increasingly inconsistent 

with reality. Especially after the 1970s, both employment opportunities and houses have 

decentralized rapidly and many employment sub-centres have emerged in large metropolitan 

areas (Gordon and Richardson, 1996; Laan et al., 1998). The second challenge comes from 

studies on excess commutes (e.g., Hamilton, 1982; White, 1988), which posit that the actual 

commute can be decomposed into a minimum commute and excess commute. The former is 

caused by land-use structures and the latter could be attributed to variables, such as the socio-

economic characteristics of commuters, personal preferences, as well as the imperfection of the 

job and housing markets. Using the mono-centric model, Hamilton (1982) finds that the actual 

commuting distance is about eight times greater than the estimated minimal distance. Therefore, 

he concludes that the mono-centric model has little value in predicting commuting behaviour. 

The discussion of the explanatory power of the land-use model in commuting is an important 

strand of research on job-housing relations and commutes. The unexplained part, considered as 

an excess commute, will be described later. 

In response to the limitations of the mono-centric hypothesis and the burgeoning of sub-

centres in urban areas, Fujita and Ogawa (1982) propose a model of poly-centric structure. They 

assume there is a negative correlation between the benefit of interactions among firms and the 

distance between them. Given the cost of commuting, this assumption leads to the formation of 

multiple business centres and possible multiple equilibria (Mori, 2006). There is now a large 
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body of empirical literature on poly-centric models, and two research strands can be identified 

(McMillen and McDonald, 1997). The first is to identify sub-centres in an urban setting (e.g., 

Giuliano and Small, 1991); the second focuses on the evaluation of the influence of sub-centres 

on urban structures (e.g. McDonald and McMillen, 1990; Small and Song, 1994).  

2.1.2 Urban sprawl and spatial mismatch  

Since the late 1950s, the widespread use of automobiles and rapid suburbanization of jobs 

and housing have led to an extensive urban sprawl, especially in U.S. cities (Downs, 1998; 

Sultana and Weber, 2007; Sultana and Weber, 2014). To a large extent, urban sprawl is a dynamic 

process in that the areas currently considered as sprawling may become fully urbanized in the 

future. Sultana and Weber’s (2014) study investigates the residential sprawling of the 50 largest 

U.S. cities and finds that the recent sprawling areas show considerably longer average 

commuting times compared with mature built-up areas, but such differences diminish as the 

development of sprawling areas advance over time. Nevertheless, when taking the sprawling of 

employment into consideration, the relationship between sprawl and commuting could be quite 

different (Sultana and Weber, 2007; Weber and Sultana, 2008). Weber and Sultana’s (2008) study 

in Birmingham investigates the impact of employment sprawl on commuting and finds that 

working in sprawling areas may lead to shorter commutes and a greater number of non-

motorized commuters compared to working in mature built-up areas, which is the opposite of the 

residential sprawling effects and consistent with the findings of Crane and Chatman’s (2003) 

study in the U.S. Studies focusing on the interrelation between the commute and urban form  

have also found similar results. For instance, Sultana’s (2000) study in Atlanta takes into 

consideration the poly-centric structure of the urban area and finds that people working in 

suburban job clusters tend to have much shorter average commuting times than those working in 
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inner centres. 

Some scholars also investigate the relationship between land use and commuting from the 

perspective of spatial mismatch. Kain (1968) first puts forward the hypothesis of spatial 

mismatch. He contends that under the context of rapid suburbanization in the 1950s and 1960s, 

many disadvantaged groups, such as ethnic minorities (e.g., African Americans), and low-income 

people are left in segregated central city neighbourhoods and are thus separated from job 

opportunities in suburban areas. The mismatch between central-city residences and suburban job 

opportunities results in high commuting costs and a high unemployment rate for already 

deprived groups. The hypothesis of spatial mismatch has given rise to a large body of empirical 

research (e.g., Ihlanfeldt, 1993). For instance, Zax and Kain (1996) reveal that, in Detroit, due to 

restrictions on residential choices, many African-American workers are forced to quit their jobs 

when employers move to the suburbs. Other than African Americans, research on the spatial 

mismatch of other disadvantaged groups, such as Hispanics, Asians and unskilled workers, has 

also been conducted (Gobillon et al., 2007). Moreover, some recent works try to explore the 

mechanism behind spatial mismatch by utilizing sophisticated models (e.g., Zax and Kain, 1996; 

Wasmer and Zenou, 2002). For instance, Wasmer and Zenou (2002) developed a model based on 

job search activity and found that living farther away from jobs leads to less searching activities 

and, therefore, contributes to a higher unemployment rate.  

In the case of China, disadvantaged groups like non-local hukou holders in some major 

cities also experience socio-spatial segregation in labour and housing markets similar to minority 

groups (e.g., African Americans, Hispanics and Asians) in U.S. cities. It would be useful to 

examine whether the spatial mismatch hypothesis is applicable for disadvantaged groups in 

Chinese cities given the evident differences between Chinese and U.S. cities in the nature of land 
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use and job and housing markets. 

2.1.3 Job-housing balance and commute 

The job-housing balance is one of the most important subjects of the investigation of job-

housing relations, and for decades, urban policy makers have been concerned with the job-

housing balance as a major strategy for alleviating various transport problems like traffic 

congestion, excessive emissions and commuting (Sultana, 2002). The job-housing ratio is the 

simplest and most commonly used indicator to measure the job-housing balance within a certain 

area. An area can be considered as having a balance between jobs and housing when the number 

of workers and jobs within the area are approximately equal (Cervero, 1989; Giuliano, 1991). 

Some scholars (e.g., Giuliano, 1991) view this simply as another term for a self-contained 

community. However, the job-housing balance is not just about the match between local 

residents and suitable jobs; the match between workers’ income and housing prices also matters 

(Cervero, 1989). In other words, the job-housing balance is also affected by the affordability of 

housing as well as the socioeconomic status of residents (Cervero, 1996; Sultana, 2002). 

Cervero’s (1989) study on Chicago and San Francisco indicates that high housing prices 

and a shortage of houses contribute to the separation between the workplace and residence as 

well as the high commuting costs. Moreover, his analysis of 40 major suburban employment 

centres in the U.S. reveals that a severe job-housing imbalance leads to a lower share of non-

motorized travel, higher level of traffic congestion and longer commute. Similarly, Sultana’s 

(2002) study on Atlanta also finds that the job-housing imbalance is a leading factor prolonging 

the commuting time. As a corollary, providing more suitable housing close to job-rich areas and 

more suitable jobs in housing-rich areas would help economize the commuting cost. However, 

despite the popularity of the idea of a job-housing balance among policy makers, Giuliano 
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(1991) stresses that job and housing location choices are very complex and may have no direct 

influence on each other. She denies that a job-housing balance is an effective solution for 

transportation problems (e.g., traffic congestion, pollution and excess commute) and argues that 

more direct policies (e.g., increased taxes for using private cars) would be more effective. In this 

connection, Peng’s (1997) study on Portland analyses the relationship between the job-housing 

balance and commuting patterns and finds that job-housing balance policies have little influence 

on the vehicle miles travelled and commuting patterns unless the job-housing ratio is less than 

1.2 or larger than 2.8. 

2.1.4 Influences of Socio-demographic factors 

Although much of the literature focuses on the relationships between urban land use and 

the commute, it is obvious that the latter is not solely determined by land use; socio-demographic 

characteristics of individuals/households are important factors underlying the interactions 

between job-housing relations and commutes (Hamilton, 1982; Niemeier and Turner, 1997; Li, 

2010). Maoh and Tang (2012) contend that people with an inferior socio-economic status are 

more likely to face discrimination in labour and housing markets, and thus suffer high 

commuting costs and worsened employment conditions. Stead (2001) claims that taking socio-

demographic characteristics of individuals into consideration would certainly add complexity to 

the analysis of land use and commuting. But he also contends that socio-economic factors have 

stronger explanatory power in commuting than land use, while the former could account for 

approximately one half of the travel distance, the latter could only explain about one third. 

Typically, regression models are employed to investigate the role of socio-demographic 

variables on job-housing relations and commutes. For instance, Li’s (2010) regression model on 

the commuting distance in the City of Guangzhou takes into consideration dozens of socio-
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demographic and workplace attributes. Axisa et al.’s (2012) study on commuting distance in 

Toronto involves a regression analysis that includes a comprehensive set of socioeconomic 

variables (e.g., migration status, employment status, household structure and marital status); 

almost all socioeconomic variables are significant. In addition to using statistical methods, some 

studies control the influences of socio-demographic variables by focusing on subjects with 

similar socio-economic profiles (Feng et al., 2013; Shirgaokar, 2014). For example, Shirgaokar 

(2014) only examines middle-class commuters in his study of Mumbai. Actually, studies 

analysing specific groups of commuters may also employ regression techniques to control for 

within group variations. For example, Feng et al. (2013) compare the travel behaviours between 

Nanjing (China) and the Randstad (The Netherlands) residents by constructing separate 

regression models of car owners and non-car owners. Expectedly, car ownership has a significant 

influence on both the commuting time and distance in these two cities. Efforts have also been 

made to evaluate the influence of land use and socio-demographic attributes within a single 

framework (e.g., Stead, 2001; Li, 2010; Peng et al., 2011; Hou, 2012). For example, Hou (2012) 

uses three sets of comparable survey data (in 2001, 2005 and 2010) in Guangzhou to conduct a 

multi-temporal and multi-level analysis concerning commuting patterns. His work affirms the 

close link between job-housing relationships, socio-economic attributes and commutes in urban 

China.  

Gender and household structure are two major demographic factors that have attracted a lot 

of scholarly attention in recent decades. Since the 1970s, female participation in the labour force 

has increased dramatically, which is one of the most notable changes in the United States 

economy and has led to the rapid growth of dual-worker families (Sultana, 2005). A large body 

of literature began to investigate the gender differences in commuting trips in metropolitan areas, 
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and one consistent finding is that females tend to have shorter commutes than males because 

they are more likely to be subject to constraints from household responsibilities (Johnston-

Anumonwo, 1992; Simpson, 1992; Niemeier and Turner, 1997; Rouwendal and Nijkamp, 2004, 

Li, 2010; Neto et al., 2015). The unprecedented growth of dual-earner families is viewed as a 

major obstacle for implementing a job-housing balance policy (Cervero, 1989). It is believed that 

dual-earner households are constrained when they try to locate their residences near both 

workplaces. In this sense, they are not able to reduce commuting distance/time like single-

worker households can, which could lead to a longer aggregate commute. However, there are 

studies challenging the assumption about the commuting behaviour of dual-earner households 

(e.g., Madden, 1981; Singell and Lillydahl, 1986; Sultana, 2005). Their primary arguments are 

first that the residential location decisions of two-worker families are mainly based on the major 

income earner (usually husband) while the supplementary income earner is likely to compromise 

on commuting. Second, female workers in dual-earner families are more likely to be constrained 

by household responsibilities and tend to find part-time or informal jobs close to home to fulfil 

homemaking duties. Actually, female workers are found to have considerably shorter commutes 

compared to male workers in many studies (Johnston-Anumonwo, 1992; Simpson, 1992; 

Niemeier and Turner, 1997; Rouwendal and Nijkamp, 2004, Li, 2010; Neto et al., 2015). Third, 

dual-earner families are under greater pressure to minimize commutes due to their relatively high 

combined commuting costs compared to single-earner households. In addition to gender and the 

household structure, other socio-demographic characteristics like age (Van, 2000), income (Li, 

2010; Axisa et al., 2012; Shirgaokar, 2014), car ownership (Stead, 2001; Feng et al., 2013) and 

educational attainment (Neto et al., 2015) are also deemed to be possible determinants of job-

housing decisions and commuting.  

http://dict.youdao.com/w/compromise/#keyfrom=E2Ctranslation
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2.2 Job accessibility, land use and mobility  

 Job accessibility has been the primary focus of policy makers. Hansen (1959) defines 

accessibility as potential opportunities for interaction. Related definitions include “the ease of 

spatial interaction” and “potentiality of contacts with activities or supplies” (Bruinsma and 

Rietveld, 1998). Land-use structure and transport mobility are two major determinants 

influencing the accessibility to opportunities (Wachs and Kumagai, 1973; Niedzielski and 

Boschmann, 2014). 

2.2.1 Land-use arrangement and job accessibility 

 Scholars have been investigating the relationships between land use and accessibility 

from various perspectives since the 1960s. One such perspective is the spatial mismatch 

hypothesis (Kain, 1968; Zax and Kain, 1996), which sees that trapping minority workers in 

central areas under employment suburbanization jeopardizes their employment accessibility. 

Mathematical models have been developed to evaluate the spatial variations of accessibility. 

Black and Conroy’s (1977) simulation study shows that in Sydney, relocating jobs into public 

transport corridors has limited influence on job accessibility, but dispersing employment 

throughout the urban area (job suburbanization) increases job accessibility considerably, 

especially for automobile commuters. Shen (1998) examines the job accessibility of low-income 

workers in Boston and finds that residing in the inner city enhances the accessibility to job 

opportunities for low-income workers. Kawabata and Shen (2006) compare the variations in job 

accessibility by commuting mode among Boston, Los Angeles and Tokyo, and find that the 

accessibility gaps between public transit users and auto users in Boston and Los Angeles are 

much more striking than in Tokyo, suggesting a significant influence of land-use structure on job 

accessibility variations. Hu (2014) examines the influence of changing job and housing 



25 
 

distributions in Chicago on employment accessibility and finds that the suburbanization of poor 

job seekers and their suitable jobs improves their job accessibility. 

2.2.2 Transport Mobility and job accessibility 

 Hughes (1995) compared three main strategies for addressing inner city poverty, 

specifically, dispersal, development, and enhancing mobility. He concluded that improving the 

mobility that helps connect poor inner-city residents to suburban employment opportunities is the 

most effective approach for alleviating urban poverty. In this connection, Shen (1998) reveals 

that in Boston, limited mobility caused by low car ownership imposes serious constraints on the 

job accessibility of low-income workers despite their proximity to central employment 

opportunities. Her later study (2001) finds that jobs seekers who travel by car have greater 

accessibility than those who depend on public transit regardless of residential location. 

Moreover, for auto commuters, the accessibility differentials between locations are smaller than 

those between job seekers who use an automobile versus those who take public transit job. The 

Boston findings are echoed by those found in Cleveland (Wang, 2003), Boston, San Francisco 

and Los Angeles (Kawabata, 2003). Sanchez et al. (2004) examines the influence on job 

accessibility of improved access to transit in six U.S. cities and finds no association between 

access to public transit and the employment outcomes of low-income workers. This suggests that 

investment in public transit is inadequate for improving the mobility and job accessibility of low-

income workers and assisting with automobile purchases may be a more effective strategy. 

Similarly, Rogalsky (2010) investigates the constrained daily geographies of poor working 

women in Knoxville and finds that, compared with enhancing access to public transits, 

investment in car ownership could more effectively increase the daily mobility of poor working 

women and thus improve job accessibility.  
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 The above-cited works focus mostly on American cities, which are known for their sparse 

population densities, suburbanized job and housing distributions and auto-oriented transportation 

infrastructure. As Kawabata and Shen’s (2006) comparison between U.S. cities and Tokyo 

indicates, however, the transferability of the U.S. findings to Asian cities might not be high, 

given the latter’s much higher densities and public transit-oriented transport systems. Moreover, 

Sultana’s (2003 and 2005) studies in Atlanta indicate that increasing car-ownership of Black 

males and females could not reduce the spatial mismatch between their jobs and housing. 

Another noteworthy fact is that most of the previous studies reveal variations in job accessibility 

across different socio-demographic groups (e.g., Black and Conroy, 1977; Shen, 1998; Kwan, 

1999; Wang, 2003; Kawabata, 2003; Kawabata and Shen, 2006; Rogalsky, 2010; Niedzielski and 

Boschmann, 2014; Hu, 2014). 

2.2.3 Accessibility variations across different groups 

 A large portion of previous accessibility studies has conducted their analysis on the basis 

of selected socio-demographic groups. For example, Black and Conroy (1977) compare 

employment accessibility for male and female workers in Sydney. By factoring in employment 

competition, Shen (1998) examines the job accessibility of low-wage workers living in Boston's 

inner-city neighbourhoods. On the basis of the space-time framework, Kwan (1998, 1999) 

estimates and compares the accessibility of different gender/ethnic groups in Franklin. Wang 

(2003) uses both job proximity and accessibility to measure the location advantage of workers 

with different incomes in Cleveland. Kawabata (2003) and Shen (2006) estimate and compare 

the job accessibility of transit and auto commuters. Rogalsky’s (2010) study in Knoxville, a 

medium-size American city, focuses on the job accessibility of poor working women. A more 

recent study by Niedzielski and Boschmann (2014) in Denver examines the job accessibility of 
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workers living in poverty and not living in poverty, respectively. Hu’s (2014) study in Chicago 

examines the job accessibility for the poor and analyses the influences of land use and socio-

economic restructuring.  

 In general, it is widely acknowledged that people with inferior socio-economic status are 

subject to a lower level of job accessibility, which could be attributed to inferior transport 

mobility and housing affordability. Most of the previous studies consider improving car 

ownership among disadvantaged groups as the most effective solution. Nevertheless, while the 

auto-oriented policies might be feasible in U.S. cities, they are impractical in most Asian cities 

(e.g., Beijing, Shanghai, Hong Kong, Tokyo, Guangzhou) where different land-use arrangements 

and transport infrastructure exists (much larger population and higher density, much more relied 

on public transit). 

2.3 Excess commute and evolving measurements 

  Research on excess commutes has been of interest to scholars from various fields and has 

offered an essential indicator for evaluating commuting efficiency, which is considered one of 

the most essential elements of transport policies. Before the early 1990s, the relevant studies 

mainly focused on the explanatory power of land-use structures in commuting. More recently, 

attention has been placed on the variations of excess commuting among people with different 

socio-demographic attributes, and some new concepts have also been introduced. 

2.3.1 Explanatory power of land use and excess commute 

  The early discussion concerning excess commuting revolves around the validity of land-

use models or land-use structures in explaining the commuting patterns in metropolitan areas. 

The principal assumption is that, when choosing a residence and job, workers will consider the 
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trade-off between commuting and residential costs. This behavioural assumption is deemed to be 

the foremost important factor shaping the job/housing locations of households (Alonso, 1964). 

Hamilton’s (1982) study is the earliest attempt at investigating the explanatory power of land-use 

structure in commuting. By comparing the actual commute with the minimum commute 

predicted by the mono-centric model of the Alonso type, he finds that the former is around seven 

times greater than the latter; therefore, he calls the gaps between them a “wasteful commute”. 

This seminal work not only points toward the inadequacy of land-use structures in explaining 

commuting patterns, but also initiates the research on excess commutes. 

 In contrast to the extremely high level of excess commuting estimated by Hamilton 

(1982), a study of a selection of U.S. cities by White (1988) presents moderate excess 

commuting. The findings indicate that around 12 percent of commuting could be considered as 

excessive and the land-use structure explains a considerable portion of the actual commute, but 

the use of large areal zones in this study was challenged by Small and Song (1992). Nonetheless, 

linear-programming, which is an approach employed by White (1988), has since become the 

standard method to estimate excess commutes in the following decade (see Table 2.1). 

Specifically, the objective function is to minimize workers’ aggregate commutes, subject to the 

distribution of jobs and residences in the city, which are considered as given. Giuliano and Small 

(1993) examine the influence of the land-use structure on both the minimally required and actual 

commutes in Los Angeles and show that variations in the former across job locations only to 

explain a small portion of variation in the latter. They conclude that factors other than the 

commuting cost are more important in location decisions, which challenges the behavioural 

assumption of the linear-programming approach. Merriman et al. (1995) use both Hamilton’s 

(1982) and White’s (1988) approaches to estimate excess commuting in Tokyo; their findings 
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indicate that the results from both approaches are not very sensitive to the behavioural 

assumptions of the analyses. In short, most studies use survey data to define actual commute and 

measure the minimum commute at the aggregate zonal level, which are criticized for the spatial 

representation of survey data and the influences zonal effect. Hu and Wang’s (2015) in Baton 

Rouge uses a Monte Carlo approach to simulate individual resident workers and individual jobs 

within census tracts, estimate commuting distance and time, and define the minimum commute 

based on simulated individual locations. Their findings indicate that both reporting errors (which 

affect the spatial representation of the data) and the use of aggregate zonal data contribute to 

miscalculation of excess commuting. 
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Table 2.1 Excess-commuting literature utilizing linear-programming based approach 

Author (s) Year Objective (s) Study area (s) Major finding (s) 

White 1988 
Introduces linear-programming approach for the estimation of 

excess commute. 

A series of US 

cities 

Only a minor faction (11 percent) of the observed commuting is 

wasteful. 

Cropper and 

Gordon 
1991 

To estimate the excess commuting by taking household’s utility 

into consideration. 
Baltimore 

The excess commute in Baltimore is around 5 miles, about 50 

percent of the actual commute. 

Giuliano and 

Small 
1993 

To examine the relation between jobs-housing imbalance and 

excess commute. 
Los Angeles 

The theoretical minimum commute can hardly explain the 

actual commute, and other factors much be more important to 

jobs-housing location decisions than commuting cost. 

Merriman and 

et al. 
1995 

To estimate and compare the excess commute by using 

Hamilton’s (1982) and White’s (1988) method, and to examine 

the effect of decentralization of employment on commuting 

behaviour by conducting scenario simulation. 

Tokyo 
Around 15 percent of the commute is excess, and commuting 

are sensitive to jobs decentralization and workers centralization. 

Kim 1995 
To estimate excess commuting by distinguishing between single-

worker households and two-worker households. 
Los Angeles 

The commuting behaviours of single-worker and two-workers 

households are different, which affects their excess commuting. 

Frost and et al. 1998 
To estimate and compare the excess commuting in the years of 

1981 and 1991. 

A selection of 

British cities 

Inward commuters account for large portion of excess 

commute. Jobs decentralization may lead to significant decline 

of excess commuting. 

Scott and et al. 1997 
To estimate the impacts of excess commute on traffic congestion 

and emission. 
Hamilton 

Around 70 percent of the actual are excess and jobs-housing 

balance policies may not produce satisfactory effects in 

reducing congestion and emission. 

Chen 2000 
To estimate the excess commute in Taipei and compared it with 

Tokyo and Los Angeles. 
Taipei 

Jobs/housing balance exerts limited influence on commuting, 

and both the utility constraint and the non-uniform land price 

should be considered for further research on excess commute. 

Horner and 

Murray 
2002 To test the sensitivity of excess commute on scale definition. Boise 

Aggregation and spatial unit definition have significant 

influence on the estimation of excess commute. 

Horner 2002 
To complement the analysis of excess commute by introducing 

the concept of maximum commute 

A series of US 

cities 

The average excess commuting for the sample cities is around 

55 percent, and the maximum commute can facilitate the 

analysis by benchmarking the excess commute. 

Buliung and 

Kanaroglou 
2002 

To determine the segmentation of the commuters by utilizing a 

micro-level explanatory model and conducting scenario 

simulations. 

Toronto 

Distribution of workers and jobs alone cannot explain the 

observed commuting patterns, other socio-demographic 

attributes play important roles in excess commute. 

Rodríguez 2004 
To test the assumption that workers trade off their commuting 

cost for other location benefits. 
Bogotá 

The excess commuting is about 45 percent, and the assessment 

of excess commuting would more useful if distinguishing 

involuntary and voluntary excess commuting. 

O’Kelly and 

Lee 
2005 

To address the disaggregation issue in terms of job and worker 

heterogeneity and show how to incorporate such details into the 

analysis of excess commuting. 

Boise and 

Wichita 

These results imply non-uniform levels of excess commuting 

and jobs/workers ratios. 
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Ma and 

Banister 
2006 

To investigate the quantitative and qualitative imbalance of jobs 

and housing by extend the excess commuting technique. 
Seoul 

Commuters in Seoul have tried to reduce both qualitative and 

quantitative imbalance based on time rather than distance, and the 

negative effect of decentralization have be countered by 

development of transportation. 

Charron 2007 

To develop a probabilistic 

framework where any urban form is associated with a statistical 

distribution of commuting possibilities, 

Fifty US cities 
Real spatial behaviour is better represented by random commute 

compared to minimum and maximum commute. 

Liu and et al. 2008 
To examine the excess commuting in Guangzhou and investigate 

possible influencing factors. 
Guangzhou 

A series of socio-demographic attributes have influence on 

excess commute, and suburbanization may lead to increase of 

excess commute. 

Murphy 2009 

To examine the extent of excess commuting by undertaking 

disaggregate modal choice analysis and sensitivity analysis. 

 

Dublin 

excess commuting is considerably greater for users of private 

transport and public transport users could achieve dramatic 

savings on their commute if the density of that network was 

increased considerably. 

Zhou and et al. 2013 To examine the jobs-housing balance and commuting efficiency. Xi’an 
Danwei compound has positive effects on better commuting 

efficiency 

Yang and et al. 2014 
To investigate the excess commuting by taking into account the 

personal income. 
Mianyang 

Income and occupation have significant influence on people’s 

excess commuting. 

Hu and Wang 2015 

To simulate individual resident workers and individual jobs 

within census tracts, estimate commute distance and time from 

journey to work trips, and define the optimal commute based on 

simulated individual locations 

Baton Rouge 
Both reporting errors and the use of aggregate zonal data 

contribute to miscalculation of excess commuting. 
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2.3.2 Variations in excess commutes and influencing factors 

 Since the 1990s, the focus of excess commute research has shifted from an investigation 

of the explanatory power of land-use structures to the validity of the behavioural assumptions 

and the determinants of the excess part of commuting. Efforts have been made to investigate how 

changing land-use structures influence excess commutes or commuting efficiency. For instance, 

Frost et al. (1998) estimate excess commuting in a selection of large British cities and find that 

suburbanization increases commuting costs but leads to a considerable decline in excess 

commuting. However, Chen’s (2000) study of the Taipei metropolitan region indicates that more 

centralized employment and a greater number of inward commuters may lead to a lower excess 

commute. Besides land use, contextual issues and socio-economic factors have also become 

important concerns of excess commute research (Ma and Banister, 2006). As Buliung and 

Kanaroglou (2002) argue, land-use structure combined with commuters’ demographics 

influences excess commutes.  

 One of the most frequently mentioned influential factors is the growth of dual-earner 

families (Ma and Banister, 2006). The trend of two-worker households is viewed as a major 

obstacle for reducing commuting costs (Cervero, 1989; Ommeren et al., 1998) due to the 

difficulty of optimizing commuting for two workers. The original linear-programming approach 

ignores the fact that workers from dual- or multi-worker households do not live separately. Kim’s 

(1995) study in the Los Angeles metropolitan area distinguishes between single- and two-worker 

households. For dual-worker families, a fixed-worker household model is employed, requiring 

that the two workers move in tandem. His results show that the excess commute is smaller than 

those reported by previous studies. Buliung and Kanaroglou (2002), in their study of Toronto, 

modify the linear-programming approach and assume different residential and employment 
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mobility for different workers. The result is consistent with Kim (1995), that is, when taking into 

account the constraints of mobility on multiple-worker families, the extent of excess commuting 

is reduced significantly.  

 Homeownership is another influencing factor on excess commuting. Clark and Dieleman 

(1996) contend that homeownership is associated with much higher economic and psychological 

costs in residential relocation and thus dampens residential mobility. By taking household and 

housing characteristics into consideration, Cropper and Gordon (1991) use a location-choice 

model to estimate the required commute for homeowners and renters in Boston. Their result 

indicates that the former (5.04 miles) has a considerably longer required commute than the latter 

(4.17 miles), suggesting a higher possibility for renters to reduce excess commutes by changing 

residences.  

 Due to the heterogeneity of both labour and housing markets, the assumption of 

minimizing commuting by interchanging jobs and/or housing among workers is considered 

infeasible in the real world (Hamilton, 1982; Giuliano and Small, 1993; Ma and Banister, 2006). 

Differences in housing prices and variations in wages among workers across the metropolitan 

area would impede the interchange of their residences and jobs. Although some authors have 

taken into consideration occupation and household characteristics by dividing workers into 

several groups, most fail to discuss the roles of labour and housing markets on workers’ job and 

housing location decisions and excess commutes. One exception is Manning’s (2003) work on 

London, in which he analyses the commutes of workers from different occupation groups and 

finds that the effects of disaggregation on excess commuting are small. He argues that workers 

with the same occupation still have considerable differences in salary, which affects the 

interchange of jobs and thus causes excess commutes. As such, just categorizing commuters by 
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occupation and household characteristics may not be enough; labour and housing market 

conditions, which impinge on salary and housing prices, should also be considered.  

 Moreover, some scholars argue that the proportion of minority workers in the labour 

market also has a role in excess commuting (White, 1988; Ma and Banister, 2006). The majority 

of studies focus on spatial mismatch issues under the context of suburbanization (e.g. Kain, 

1968; Zax and Kain, 1996; Gobillon et al., 2007). Kain’s (1968) seminal work postulates that 

African Americans suffer from longer commutes due to the spatial mismatch between residences 

in central areas and suburban job opportunities. By controlling various factors like 

socioeconomic status, household formation and access to automobiles, Sultana’s (2003 and 

2005) studies in Atlanta investigate the spatial mismatch of Black male and female workers and 

find that the spatial mismatch remains severe among them. Attention has also been given to 

Hispanics and Asians, as well as to unskilled workers in the past decade (Gobillon et al., 2007). 

  Generally speaking, location choice is a complex process that involves more than trade-

offs between commuting and housing costs (Buliung and Kanaroglou, 2002), and excess 

commuting is subject to varying factors across cities and regions. Indeed, there could be a host of 

factors that influence excess commuting even when minimizing commuting cost is the 

household’s major locational concern (Hamilton, 1982; Levinson, 1998; Rouwendal, 1998; 

Rodriguez, 2004). 

2.3.3 Recent extension of excess commute research 

 Previous research has produced quite divergent estimates of excess commuting across 

cities or even in the same city (Small and Song, 1992; Giuliano and Small, 1993; Ma and 

Banister, 2006). A number of measurements have been introduced to help with the evaluation of 

excess commute estimates. In particular, Horner (2002) introduced the concept of a theoretical 
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maximum commute, the upper bound of an urban commute, to reveal how the observed 

commute differs from the theoretical worst-case scenario. The range between the minimum and 

maximum commute is considered the commuting capacity or commuting potential in a city. 

Horner argues that the concept of a maximum commute could make contributions to a better 

understanding of commuting in several important ways. First, in association with the minimum 

commute and observed commute, the maximum commute could be used to assess the commuting 

of a given urban form. Second, the maximum commute could be used to benchmark the observed 

commute by calculating the remaining commuting potential, which is quite meaningful for 

comparative analyses between cities. Finally, the theoretical maximum commute could provide 

insight into the arrangement of urban land use.  

 An alternative measure of extreme commute is the proportionally matched commute 

(PMC) developed by Yang and Ferreira Jr. (2005 and 2008). In the calculation of PMC, the 

commuting cost would not be considered and the jobs in each zone would be assigned to workers 

living in the zone proportionate to that zone’s share of the entire labour market of the study area. 

Another conceptual extension in recent years is the random commute (𝐶𝑟𝑛𝑑), which was first 

introduced by Hamilton (1982) but had not been exploited until Charron’s (2007) study. Charron 

(2007) argues that the previous behavioural assumptions of minimizing and maximizing 

commuting cannot represent the real spatial behaviour properly in that they are just two extreme 

values of a much richer distribution of commuting possibilities. He proposes to account for all 

commuting possibilities in the evaluation of the observed commute. The average value of all 

possible commuting arrangements is the random average commute. Two behavioural 

assumptions are made in the estimation of the random commute: 1) the commuting cost does not 

matter within a labour market, which is similar to the PMC measure, and 2) labour markets 
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operate at the metropolitan level.  
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2.4 Extant studies in China 

Research on the interactions between job-housing relationships and commutes in China 

was absent until the late 1990s. The early works mainly focused on the influence of 

suburbanization on commuting (e.g., Zhou, 1997; Zhou and Ma, 2000). In recent years, by 

employing a regression framework, some scholars have begun to consider the influences of 

socio-demographic factors and the local context when investigating the interrelations between 

land use and commuting patterns (e.g., Li, 2010; Zhao et al., 2011; Hou, 2012; Zhou et al., 

2013). For example, Wang and Chai’s (2009) study in Beijing and Zhou et al.’s (2014) research 

in Xi’an find that danwei compounds
4
 have a significant influence on job-housing relations and 

commutes even though many danwei compounds have been dismantled or have been undergoing 

rapid transformation since the 2000s. However, the hukou system, another major institution, 

which is arguably even more important than the danwei system in China, has not gotten 

sufficient attention.  

 Concerning the research on job accessibility, most of the extant studies in China use 

commuting costs and job-housing proximity as indicators of access to jobs (e.g., Zhao and 

Howden-Chapman, 2010; Zhao and Lu, 2010; Fan et al., 2014; Li and Liu, 2016). For instance, 

Zhao and Howden-Chapman’s (2010) study in Beijing utilizes regression models to investigate 

the relationship between commuting costs and socio-economic factors and finds that a lack of a 

local hukou status leads to higher commuting costs and thus inferior job accessibility. Zhao and 

Lu (2010) estimate job accessibility in Beijing by focusing on the employment rate and 

commuting costs. Their findings reveal that interactions between housing provisions, the market 

                                                             
4 Danwei compounds denote highly independent production units in pre-reform China, which comprises production 

plants, residence and various service facilities (Tang, 1994). 
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system and the hukou system have a significant influence on people’s job accessibility. 

Moreover, they also indicate that non-local hukou holders face unfair treatment, which has 

negative effects on their job accessibility. However, some scholars criticize job accessibility 

research based on job-housing proximity or commuting costs as incapable of incorporating 

influences from adjacent areas (Wang, 2003).  

 Even though accessibility models have been widely used in the U.S. for decades, the 

utilization of accessibility models on China is quite rare. Many of the extant accessibility model-

based studies in China have mainly concentrated on accessibility to infrastructure rather than to 

job opportunities (e.g., Deng et al., 2012; Chen et al., 2013). One exception is Liu and Wang’s 

(2011) study in Beijing, which evaluates the job accessibility of each jiedao by utilizing a 

gravity-based accessibility model. Their findings reveal that the inner areas have higher levels of 

job accessibility and the commuting cost of low-income workers is more sensitive to job 

accessibility. They also indicate that, due to differences in spatial structure and context, job 

accessibility research in Chinese cities may generate quite different results compared to research 

on Western cities. More investigation is needed into job accessibility as well as the roles of local 

context in Chinese cities. 

 The notion of excess commutes has caught the attention of scholars’ working on Chinese 

cities only recently. Liu et al.’s (2008) study in Guangzhou is among the earliest attempts at this 

topic. Their findings reveal a lack of significant variations in excess commuting among groups 

with different genders, incomes, household structures and housing tenures; however, the mean 

rate of excess commutes for local hukou holders is much higher than the rate for non-local hukou 

holders (58.84 percent versus 29.19 percent in 2001, and 45.68 percent versus 24.16 percent in 

2005). Hou (2012), using household survey data collected in three different years, shows that in 
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the case of Guangzhou, deepening marketization in both labour and housing markets has been 

accompanied by a declining excess commute. His findings also reveal spatial variations in excess 

commutes over the city. Zhou et al. (2013) find less excess commutes in Xi’an compared with 

other Chinese cities and cities in Western countries. They also find that workers living in work-

unit compounds have more balanced job-housing relations and less excess commutes. Yang et 

al.’s (2014) estimates of excess commutes in Mianyang City, which is a small city in the 

southwest part of China, show that the difference in excess commutes between income groups is 

insignificant. Ta et al.’s (2016) study in Beijing examines individual commuting efficiency in 

suburban Beijing and investigates the differences in commuting distance and route choice 

efficiency between morning and evening peaks. They find that there are significant differences in 

commuting distance and commuting efficiency between morning and evening peaks, and people 

working in places with better access to railway stations, higher road network densities or lower 

facility densities seem to be more adept at selecting optimal routes. While interesting findings 

have been reported, studies on the excess commute in China are still in an infancy stage.  

2.5 Summary  

 Generally, job-housing relations, commuting and the interactions between them have 

been the most hotly discussed topics in Urban Geography and Transport Geography as well as 

important concerns of policy makers for decades. Since the 1960s, a large number of studies 

have investigated job-housing relations and commuting from different perspectives using various 

approaches. The consensus is that they are influenced by a series of factors, are deeply embedded 

in local context and have very complex interactions between them. However, the literature 

mainly focuses on cases in Western countries, especially in U.S. cities. During the last decade, 

motivated by China’s unprecedented urbanization and rapid urban transport development, there 
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has been a fast growing interest in studying the land use and travel behaviour in Chinese cities 

(Wang and Zhou, 2017). However, a large portion of the extant studies in Chinese cities could be 

considered tests of theories based on Western experiences, while the roles of some unique 

characteristics of Chinese cities or the influence of local context have received inadequate 

attention. Given the significant differences in socio-economic development (e.g., labour and 

housing markets, land-use patterns, transport infrastructures) and institutional contexts (e.g., the 

hukou and danwei system) between China and Western countries, research in Chinese cities 

should go beyond a replication of Western-based studies and place the unique characteristics of 

Chinese cities and the local context at the forefront. 

  

http://dict.youdao.com/w/replication/#keyfrom=E2Ctranslation
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Chapter 3. Study Area, Data and Methodology 

 This chapter introduces the study area, data and methodologies used in this research. A 

brief description of the urban development course, land-use structure and job/housing 

distribution of the Guangzhou/study area are presented. Next, a household survey conducted in 

Guangzhou is introduced, followed by an account of the population and economic census data 

used in this research. Then, an introduction of the measurements of job accessibility and 

commuting efficiency are presented.  

3.1 Guangzhou and study area 

 Guangzhou, located in the northern part of the Pearl River Delta, is the capital of 

Guangdong Province and one of the most populated metropolitan areas in China. The 

municipality today is comprised of ten urban districts (Tianhe, Yuexiu, Haizhu, Panyu, Nansha, 

Liwan, Baiyun, Luogang, Huangpu and Huadu) and two county-level cities
5
 (Conghua and 

Zengcheng) with a total area of 7,434 km
2
, after two administrative adjustments in 2000 and 

2005.           

 Underpinned by the Land Leasing Reform
6
 and Housing Reform

7
 since the 1980s, the 

built-up areas of Guangzhou have continued expanding, and the land-use structure has changed 

swiftly. The founding of the Guangzhou Economic Development District in 1984 initiated the 

decentralization of the secondary industry in Guangzhou, and the manufacturing sector began to 

                                                             
5 The system of city-leading counties refers to an administrative system under which municipal governments are 

authorized to govern the surrounding counties or county-level cities (Ma, 2005). The latter are cities in name but are 

part of the rural counties in the Chinese territorial administrative hierarchy. 
6 Land Leasing Reform refers to the market-oriented reform of land use in urban China that began in the 1980s. 

Before the reform, the government strictly controlled urban land, but after the reform, the usage rights of specific 

land parcels could be leased and further transferred, which introduced strong market power to urban land use. 
7 Housing Reform refers to the gradual commodification of housing provisions that has existed in urban China since 

the 1970s. The reform ended the welfare housing allocation system in 1998 and renders the market as the major 

source of housing. 



42 
 

shift from the inner areas to the eastern suburbs. In the 1990s, dozens of industrial districts, such 

as the Guangzhou High-Tech Development District, the Shijing Industrial District and the 

Pazhou Industrial District, appeared in the suburbs. In addition to moving to the eastern suburbs 

(Tianhe District, Huangpu District), large numbers of manufacturing factories were relocated to 

the north western (Baiyun District) and southern suburbs (Haizhu District). After 2000, the 

manufacturing sector further decentralized to Huadu in the north and Panyu and Nansha in the 

south. Moreover, a large number of small and medium-sized privately or collectively owned 

manufacturing factories were established within or in the surrounding area of urban villages in 

the suburbs. As for the service sector, the Yuexiu District is the traditional business centre. In the 

beginning of the 1990s, the municipal government began developing the new central business 

district (CBD) of Zhujiang New Town in the west part of the Tianhe District. Today, Zhujiang 

New Town is the second business centre of Guangzhou. Together with the old CBD in the Yuexiu 

District, the two business centres constitute two main clusters of service jobs.  

 Following the loosening of control on the rural-urban migration since the 1980s, 

Guangzhou’s resident population has grown dramatically in that the resident population doubled 

between 1980 and 2010. According to the 2011 Population Census, Guangzhou had 12.71 

million residents in 2010, but only 63.4 percent of them possessed the Guangzhou hukou 

(Statistic Bureau of Guangzhou, 2011). Accompanying the phenomenal population and economic 

growth were thousands of real estate projects that sprang up along major roads connecting the 

centres and suburbs; correspondingly, residences have dispersed from the traditional urban core 

of Liwan and Yuexiu to the newly developed areas of Tianhe, Haizhu, Baiyun and Panyu. At the 

same time, reflecting rapid rise in income and wealth, there has also been phenomenal 

motorization. The number of private cars increased substantially from less than 30,000 in 1980 to 
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1.15 million by 2010 (Statistical Bureau of Guangzhou, 1981; 2011).  However, during the same 

time, to promote the development of public transport and alleviate traffic congestion, the use of 

motorcycle in most of the built-up areas of Guangzhou was prohibited in 2007 (Wang and He, 

2008). 

 The present study focuses on the contiguous built-up areas (3,843km
2
) of the city, which 

include eight urban districts (Yuexiu, Liwan, Haizhu, Tianhe, Huangpu, Luogang, Baiyun 

Districts and the northern part of Panyu) and accommodate more than 75 percent of the total 

population of Guangzhou. Specifically, the study area has a resident population of 9.87 million, 

of whom 67.3 percent possess a local hukou and 32.7 percent do not. To facilitate the analysis, 

the study area is divided into three distance zones (see Figure 3.1). The inner core zone refers to 

the pre-1949 built-up area as well as areas developed under the former socialist planned 

economy (Yuexiu District, the northern part of Liwan District, the north-west part of Haizhu 

District, the southern part of Baiyun District and the western part of Tianhe District). 

Encompassing the inner core is the inner suburb zone developed in the mid-1980s, where large 

numbers of commodity housing estates, industrial development zones, urban villages and the 

new central business district of Zhujiang New Town are located (the most part of Haizhu 

District, the southern part of Tianhe, Baiyun and Liwan District, the western part of Tianhe 

District). Further out is the outer-suburb zone, where the newest developments are concentrated 

(Luogang District, the northern part of Tianhe, Baiyun and Tianhe District, the eastern part of 

Huangpu District). Table 3.1 presents the areas, population and densities of the three zones.  
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Table 3.1 Areas and populations of different zones  

Zone Areas (km2) 
Resident population 

(thousands) 
Density (k/km2) 

Inner core 49.7 2067.1 41.6 

Inner suburbs 317.2 3679.5 11.6 

Outer suburbs 1617.1 3737.1 2.3 

 
 

 

Figure 3.1 Guangzhou and the study areas  
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3.2 Data  

This thesis uses both household survey and census data to investigate job-housing relations 

and commuting in Guangzhou. 

3.2.1 Household survey 

The data from a household survey in Guangzhou in 2010 is used in this study. The 

Guangzhou survey was conducted by a research team lead by Prof. Si-ming Li of Hong Kong 

Baptist University jointly with collaborators from Southern China Normal University. A multi-

level probability-proportional-to-size (PPS) sampling method, which takes the size of each 

sampling unit within the population into account when selecting the sample, was adopted to 

ensure spatial representation. The surveys covered the original eight urban districts (Liwan, 

Dongshan, Yuexiu, Fangcun, Hiazhu, Tianhe, Baiyun and Huangpu) prior to redrawing the city 

administration map in 2005, plus the northern part of the Panyu District. Specifically, three levels 

of sampling units were defined according to China’s territorial administration hierarchy: qu 

(district), jiedao (sub-district) and juweihui (neighbourhood). For the qu level, the sampling size 

of each qu is proportional to the population of each district. For the jiedao level, a number of 

jiedaos were randomly chosen; the probability of choosing a jiedao was proportional to its 

population. For the juweihui level, a number of juweihuis were selected, and the population of 

each was the weight of the probability it would be chosen. Due to the unavailability of 

population data at the jiedao and juweihui level, the population of jiedaos and juweihuis were 

estimated from the population density of the corresponding qus and the areas of each jiedao and 

juweihui with the assumption that the population within each qu is evenly distributed. 

The data were collected through personal interviews. A total of 1,223 valid interviews were 

conducted, including 66.1 percent from residents with the Guangzhou hukou and 33.9 percent 
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without the Guangzhou hukou. In addition to the general demographic and socio-economic 

attributes, comprehensive information about the characteristics of respondents’ residences and 

employment as well as commuting behaviour were also solicited by the survey. Table 3.2 

provides selected statistics about the socio-demographic characteristics and residential and 

employment attributes of the respondents, classified by hukou status. Evidently, the local and 

non-local hukou holders differ systematically in socio-demographic composition. Specifically, 

compared to the locals, non-local hukou holders in Guangzhou are younger and less likely to be 

married or from multi-worker households. Moreover, the non-locals tend to have lower 

education attainment and income. Concerning residential attributes, the non-locals have much 

lower homeownership, and smaller usable areas of housing than the locals. For employment 

organization, most of the non-locals work in individually or privately owned enterprises while a 

large portion of local hukou holders work in government or state-owned organizations. 

Regarding transport characteristics, non-locals have much lower car ownership and make up a 

much higher percentage of the non-motorized commuters. Moreover, the job and housing 

distributions of non-local hukou holders are more suburbanized than the locals. These 

distinctions clearly point toward differences in the job-housing relations and commuting patterns 

between local and non-local hukou residents. 
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Table 3.2 Composition of different hukou holders  

Socio-economic attributes 

Hukou status 

Non-local 

hukou (%) 

Local 

hukou (%) 
Total (%) 

Gender    

Male 52.2 57.8 55.9 

Female 47.8 42.2 44.1 

Age    

Younger than 25 12.3 1.2 5.0 

25-35 47.6 18.2 28.1 

35-45 24.6 29.2 27.6 

45-55 9.7 26.7 20.9 

55-65 4.6 16.1 12.2 

Older than 65 1.2 8.7 6.1 

Marital status    

Single 23.4 9.6 14.3 

Married 76.6 90.4 85.7 

Education attainment     

Illiterate, primary or secondary 77.1 63.7 68.2 

College or above education 22.9 36.3 31.8 

Household structure    

Single-worker household 29.5 24.6 26.3 

Multi-worker household 70.5 75.4 73.7 

Monthly Household income (RMB)     

Less than 2000 14.4 7.1 9.6 

2000 - 6000 53.5 35.1 41.4 

6000 - 12000 22.6 34.7 30.6 

12000 - 20000 6.3 13.2 10.9 

More than 20000 3.2 9.8 7.6 

Homeownership    

Renter 81.6 18.5 39.6 

Owner 18.4 81.5 60.4 

Car-ownership    

No 89.6 69.5 76.3 

Yes 10.4 30.5 23.7 

Usable floor area of housing    

Less than 30 m2 22.4 4.7 10.7 

30 - 60 m2 39.2 25.6 30.2 

60 - 100 m2 28.5 50.1 42.8 

100 - 140 m2 9.2 15.8 13.6 

More than 140 m2 0.7 3.9 2.8 

Housing type    

Village in city 16.9 5.8 9.6 

Regular housing 81.8 93.4 89.5 

Others 1.2 0.7 0.9 

Employment organization type     

Government or institutional 

organization 
5.6 18.1 13.9 

State-owned enterprise 6.1 28.7 21.1 
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Private-owned enterprise8 33.0 24.4 27.3 

Individual-owned enterprise 46.1 19.4 28.4 

Others 9.2 9.4 9.3 

Commuting mode    

Walk and bicycle 73.5 49.4 57.3 

Bus or metro 17.8 25.6 23.0 

Private car or taxi 4.5 22.0 16.3 

other 4.2 3.0 3.4 

Residential zone    

Inner core 26.3 31.0 30.0 

Inner suburbs 39.6 46.7 44.0 

Outer suburbs 34.1 22.2 26.0 

Employment zone    

Inner core 29.1 38.3 35.2 

Inner suburbs 39.9 45.3 43.6 

Outer suburbs 30.9 16.4 21.2 

 

3.2.2 Population and economic census 

 Data from the Sixth Population Census (2010) and the Second Economic Census (2008) 

of Guangzhou are used to calculate the employment accessibility of each jiedao or sub-district in 

Guangzhou. Specifically, the number of working age (age from 15 to 64) residents with different 

hukou status in each jiedao is drawn from the population census, and the number of job 

opportunities in each jiedao is from the economic census. Table 3.3 gives the distribution of the 

working age population by residential location, classified according to local and non-local hukou 

status, and jobs over the three zones. It can be seen that the degree of suburbanization in 

Guangzhou is high. Only 27.6 percent of jobs and 20.9 percent of the working age population are 

found in the inner core zone, but 36.7 percent of jobs and 40.2 percent of the working age 

population are located in the outer suburban areas. Regarding the residential locations of local 

and non-local populations, the latter is more suburbanized than the former. 

 

                                                             
8 Private enterprises here are different with individual-owned enterprises. On one hand, private enterprises can be 

managed and funded by multiple person or shareholders. On the other hand, private enterprises need to pay both 

business taxes and personal income taxes while individual-owned enterprises are only required to pay the latter. In 

general, private enterprises are to have larger scale and greater financial strength as compared to individual-owned 

enterprises (Li and Liu, 2016). 
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Table 3.3 Distribution of jobs and the working age populations 

Zone 
Jobs 

(%) 

Working age population (by residential location) 

local hukou 

(%) 

Non-local hukou 

(%) 

Total  

(%) 

Inner core 27.61 29.74 11.37 20.87 

Inner suburbs 35.70 37.67 40.36 38.93 

Outer suburbs 36.69 32.62 48.27 40.20 

 

       Figure 3.2 depicts the spatial distributions of the normalized density
9
 of the local, non-

local populations and jobs, respectively. The local hukou population is mainly concentrated in the 

older parts of the city, while the non-local hukou population is more dispersed since a large 

portion are distributed along major roads and metro lines connecting the inner and suburban 

areas. As for jobs, employment opportunities are more concentrated in the two CBDs and their 

surrounding areas. 

 

   

                                                             
9 Normalized density here denotes the normalized value of population/jobs density at the jiedao level, which is used 

to facilitate the analysis of spatial distribution of jobs/population and calculated by the following function: 𝑍𝑖 =
𝑋𝑖−�̅�

𝑆
, 

where 𝑍𝑖 denotes the normalized score of density in jiedao i,  𝑋𝑖 denotes the density of jiedao i, �̅� is the average 

value of density of all jiedaos, S denotes the standard deviation of density in Guangzhou. 
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                a. local hukou workers                                 b. non-local hukou workers                                         c. jobs 

Figure 3.2 Distribution of normalized density of workers and jobs 
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3.3 Methodology 

 Urban models have been developed in response to the unprecedented urban development 

(Batty, 1976). The 1960s and 1970s witnessed the proliferation of urban models, such as the 

spatial interaction models, the land use and transport interaction models, the entropy maximizing 

models and various spatial equilibrium models. After the 1990s, with the development of 

Geographical Information Systems, more complex and dynamic urban models have been 

introduced, for example, cellular automata models (Li and Ye, 1999, 2005; Long et al., 2009) and 

agent-based models (Epstein and Axtell, 1996; Batty, 2001; Brown et al., 2004). In practice, 

urban modelling is often used to simulate various scenarios of urban development and predict 

changes (Wan and Jin, 2014). Among various urban models, accessibility models and excess 

commute models are viewed as very useful approaches to the investigations of job-housing 

relations and commuting, which are employed by the present research in the examination of job 

accessibility and commuting efficiency in Guangzhou.  

3.3.1 Gravity-based job accessibility model 

 Hansen (1959) defines accessibility as the potential opportunity for interaction. Related 

definitions include “the ease of spatial interaction” and “potentiality of contacts with activities or 

supplies” (Bruinsma and Rietveld, 1998). Access to employment, in particular, helps analyse job-

housing relations in an accurate and sophisticated manner.  

 Measurements of accessibility have evolved over time, and two main strands, specifically 

studies based on places (place accessibility) and works focusing on individuals’ proximity to 

activities (personal accessibility), can be identified (Kwan et al., 2003; Horner, 2004). To 

evaluate the influences of land-use arrangements and mobility on accessibility simultaneously, 
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the present paper adopts the concept of place-based accessibility, which stresses the role of 

location and focuses on the proximity of places to opportunities or activities (e.g., Black and 

Conroy, 1977; Shen, 1998; Shen, 2001; Wang, 2003; Kawabata and Shen, 2006; Hu, 2014). At 

the regional scale, graph theory has been applied to study inter-city networks of human activities 

(Taaffe and Gauthier, 1973; Gutierrez et al., 1996; Bruinsma and Rietveld, 1998; Wheeler and 

O’Kelly, 1999; Li and Shum, 2001). The graph theory-based measures for accessibility provide a 

basis for the comparison and evaluation of networks by emphasizing the topological structure of 

various infrastructures (Taaffe and Gauthier, 1973). Normally, the complex network of human 

activities would be simplified into sets of edges, nodes and a matrix. The connectivity of each 

node in the simplified network is the proxy for accessibility.  

 At the intra-urban scale, cumulative opportunity measures and gravity-based measures 

are often employed. Rather than considering topological distance, these two measures make use 

of the physical or time distance between places in calculating accessibility, emphasizing distance 

decay effects. For cumulative opportunity measures, accessibility is often evaluated by counting 

the number of opportunities such as jobs, housing and shops within a given distance. The cut-off 

distance is crucial (Gutierrez and Gomez, 1999), which is usually derived from survey data 

(Handy and Niemeier, 1997). Gravity-based measures address distance decay effects in a more 

sophisticated manner. Hansen (1959) introduces a general model for a gravity-based accessibility 

measure: 

Ai = ∑Ejf(dij)                                                        (3.1) 

where Ai is the accessibility of zone i, Ej represents the opportunities in zone j, dij is the travel 

cost (e.g., travel distance or time) between zone i and zone j, and f(dij) is the function that 

defines travel impedance. The travel impedance function varies across studies. The negative 
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exponential function is widely used and is closely tied to travel behaviour theory (Handy and 

Niemeier, 1997; Geurs and Wee, 2004): 

Ai = ∑Ejf(dij) = ∑Ej exp(−βdij)                                     (3.2) 

where β is an empirically derived impedance parameter that weighs the opportunities at different 

distances or travel costs.  

 However, in many cases, accessibility would be not measured correctly if the 

employment competition was not taken into consideration (Harris, 2001). Shen (1998) introduces 

a refined gravity-based model for measuring accessibility, which accounts for job competition 

among workers with different commuting modes. Since then, more studies (e.g., Kawabata, 

2003; Karst and van Eck, 2003) have begun to utilize similar models in evaluating job 

accessibility. Shen (1998) defines jobs accessibility as: 

Ai = ∑
𝐸𝑗exp(−βdij)

𝐷𝑗
𝑗                                                  (3.3) 

    Dj = ∑ 𝑊𝑘exp(−βdkj)𝑘                                             (3.4) 

Where 𝐷𝑗 represents the job demand potential in zone j, Wk is the size of working age population 

in zone j, dkj denotes the travel cost between zone k and zone j. 

 Specifically, Shen (1998) estimates the job accessibility for workers with different modes 

by applying the following three formulas:  

𝐴𝑖
𝑎𝑢𝑡𝑜 = ∑

𝐸𝑗𝑓(𝐶𝑖𝑗
𝑎𝑢𝑡𝑜)

∑ [𝑊𝑘
𝑎𝑢𝑡𝑜𝑓(𝐶𝑘𝑗

𝑎𝑢𝑡𝑜)+𝑊𝑘
𝑛𝑜𝑛𝑓(𝐶𝑘𝑗

𝑛𝑜𝑛)]𝑘
𝑗                                 (3.5) 

𝐴𝑖
𝑡𝑟𝑎𝑛 = ∑

𝐸𝑗𝑓(𝐶𝑖𝑗
𝑡𝑟𝑎𝑛)

∑ [𝑊𝑘
𝑎𝑢𝑡𝑜𝑓(𝐶𝑘𝑗

𝑎𝑢𝑡𝑜)+𝑊𝑘
𝑡𝑟𝑎𝑛𝑓(𝐶𝑘𝑗

𝑡𝑟𝑎𝑛)]𝑘
𝑗                                (3.6) 

𝐴𝑖
𝐺 =

𝑊𝑖
𝑎𝑢𝑡𝑜

𝑊𝑖
𝑎𝑢𝑡𝑜+𝑊𝑖

𝑡𝑟𝑎𝑛 𝐴𝑖
𝑎𝑢𝑡𝑜 +

𝑊𝑖
𝑡𝑟𝑎𝑛

𝑊𝑖
𝑎𝑢𝑡𝑜+𝑊𝑖

𝑡𝑟𝑎𝑛 𝐴𝑖
𝑡𝑟𝑎𝑛                            (3.7) 
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Where 𝐴𝑖
𝑎𝑢𝑡𝑜 and 𝐴𝑖

𝑡𝑟𝑎𝑛 are the job accessibilities for auto and transit commuters, respectively, 

living in zone i; 𝐴𝑖
𝐺 is the general job accessibility in zone i; 𝐸𝑗 is the job opportunities in zone i; 

𝑊𝑖
𝑎𝑢𝑡𝑜 and 𝑊𝑖

𝑡𝑟𝑎𝑛 are the number of workers who commute by automobile and public transit, 

respectively, in zone i; 𝑓(𝐶𝑖𝑗
𝑎𝑢𝑡𝑜), 𝑓(𝐶𝑖𝑗

𝑡𝑟𝑎𝑛), 𝑓(𝐶𝑘𝑗
𝑎𝑢𝑡𝑜) and 𝑓(𝐶𝑘𝑗

𝑡𝑟𝑎𝑛) are the impedance functions 

for the specific groups between two zones. 

 To investigate job accessibility in Guangzhou, the present study adopts Shen’s (1998) 

gravity-based approach. With respect to the job accessibility for different hukou holders in 

Guangzhou, the Shen model is restated as follows: 

𝐴𝑖
ℎ𝑢𝑘𝑜𝑢 = ∑

𝐸𝑗𝑓(𝐶𝑖𝑗
ℎ𝑢𝑘𝑜𝑢)

∑ [𝑊𝑘
ℎ𝑢𝑘𝑜𝑢𝑓(𝐶𝑘𝑗

ℎ𝑢𝑘𝑜𝑢)+𝑊𝑘
𝑛𝑜𝑛𝑓(𝐶𝑘𝑗

𝑛𝑜𝑛)]𝑘
𝑗                               (3.8) 

𝐴𝑖
𝑛𝑜𝑛 = ∑

𝐸𝑗𝑓(𝐶𝑖𝑗
𝑛𝑜𝑛)

∑ [𝑊𝑘
ℎ𝑢𝑘𝑜𝑢𝑓(𝐶𝑘𝑗

ℎ𝑢𝑘𝑜𝑢)+𝑊𝑘
𝑛𝑜𝑛𝑓(𝐶𝑘𝑗

𝑛𝑜𝑛)]𝑘
𝑗                                (3.9) 

𝐴𝑖
𝐺 =

𝑊𝑖
ℎ𝑢𝑘𝑜𝑢

𝑊𝑖
ℎ𝑢𝑘𝑜𝑢+𝑊𝑖

𝑛𝑜𝑛 𝐴𝑖
ℎ𝑢𝑘𝑜𝑢 +

𝑊𝑖
𝑛𝑜𝑛

𝑊𝑖
ℎ𝑢𝑘𝑜𝑢+𝑊𝑖

𝑛𝑜𝑛 𝐴𝑖
𝑛𝑜𝑛                         (3.10) 

Where 𝐴𝑖
ℎ𝑢𝑘𝑜𝑢  and 𝐴𝑖

𝑛𝑜𝑛  are the job accessibilities of local and non-local hukou workers, 

respectively, living in jiedao i; 𝐴𝑖
𝐺  is the general job accessibility in jiedao i; 𝐸𝑗  is the job 

opportunities in jiedao i; 𝑊𝑖
ℎ𝑢𝑘𝑜𝑢  and 𝑊𝑖

𝑛𝑜𝑛  are the number of working-age population with 

Guangzhou hukou and non-Guangzhou hukou, respectively, in jiedao i; 𝑓(𝐶𝑖𝑗
ℎ𝑢𝑘𝑜𝑢), 𝑓(𝐶𝑖𝑗

𝑛𝑜𝑛), 

𝑓(𝐶𝑘𝑗
ℎ𝑢𝑘𝑜𝑢)  and 𝑓(𝐶𝑘𝑗

𝑛𝑜𝑛)  are the impedance functions for the specific groups between two 

jiedaos, which are assumed to take on the form: 

𝑓(𝐶𝑖𝑗) = exp(−𝛽𝐶𝑖𝑗)                                            (3.11) 
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 The survey data are used to estimate the impedance parameters 𝛽 for different population 

groups. The dependent variable is the natural log of friction factors
10

 derived from the survey 

data and the independent variable is the centroid distance
11

 between zones.  

3.2.2 Commuting efficiency and measurements  

 Commuting efficiency has been a concern of policy makers for decades. Since the 1980s, 

the excess commute and relevant concepts have become major indicators for commuting 

efficiency. A large amount of research has been conducted to investigate commuting efficiency 

in U.S. cities from the perspective of excess commutes.  

Theoretical minimum commute and excess commute rate 

 Hamilton’s (1982) study was the earliest attempt to investigate the explanatory power of 

land-use structure in commuting. By comparing the actual commute with the minimum commute 

predicted by the mono-centric model of the Alonso type, he found that the former was around 

seven times greater than the latter; therefore, he called the gaps between them a “wasteful 

commute”. In contrast to the extremely high level of excess commuting estimated by Hamilton’s 

(1982) study, White’s (1988) study in a selection of U.S. cities, which employed linear-

programming to estimate excess commutes and moderate excess commuting. Since then, the 

linear-programming approach has become the standard method to estimate excess commutes. 

Specifically, the objective function is to minimize workers’ aggregate commutes, subject to the 

distributions of jobs and residences in the city, which are considered to be given. 

 In accordance with White (1988), linear programming was employed to estimate the 

                                                             
10 The friction factor 𝑓(𝐶𝑖𝑗) = 

𝑊𝑖𝑗

𝑊𝑖
 = exp(−βCij), where Wij denotes the number of workers living in jiedao j and 

working in jiedao i, 𝑊𝑖 is the total number of workers working in jiedao i, 𝐶𝑖𝑗 denotes the centroid distance between 

jiedao i and jiedao j. 
11 Given the fact that travel time between jiedaos would vary substantially due to different routes or transport modes, 

the physical centroid distance between jiedaos is constant and thus more feasible as a representation of the travel 

cost. 
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(mean) minimum commute of different groups in this research. The distributions of jobs and 

housing were obtained through the survey data. The objective function is to minimize the mean 

commute of workers by allowing them to exchange jobs or housing:  

𝐶𝑚𝑖𝑛 = 𝑚𝑖𝑛
1

𝑊
∑ ∑ 𝑐𝑖𝑗𝑛𝑖𝑗

𝑚
𝑗=1

𝑛
𝑖=1                                    (3.12) 

Subject to:                                            ∑ 𝑛𝑖𝑗
𝑚
𝑗=1 = 𝑂𝑖, i = 1, … , m                                         (3.13) 

         ∑ 𝑛𝑖𝑗
𝑛
𝑖=1 = 𝐷𝑗, j = 1, … , n                                      (3.14) 

                                                             𝑛𝑖𝑗 ≥ 0, 𝑖, 𝑗 = 1,2, … , 𝑛                                       (3.15) 

Where W represents the total number of commuters, m denotes the number of jiedaos delineated, 

𝑐𝑖𝑗 denotes the commuting cost between jiedao i and jiedao j, 𝑛𝑖𝑗 gives the number of workers 

commute from jiedao i to jiedao j, 𝑂𝑖 denotes the number of workers living in jiedao j, and 𝐷𝑗 is 

the number of jobs in jiedao j. 

 Excess commute (EC) is given by:  

𝐸𝐶 = 𝐴𝐶 −𝐶𝑚𝑖𝑛                                                  (3.16) 

where AC is the actual aggregate commute. 

 The excess commute rate (𝐸𝐶𝑟) is the ratio between the excess commute (EC) and actual 

commute (AC). 

𝐸𝐶𝑟 =
𝐸𝐶

𝐴𝐶
                                                         (3.17) 

Theoretical maximum commute and used capacity rate 

 White’s (1988) minimum commute measures the lower bounds of the theoretical 

commute, the concept of the theoretical maximum commute was introduced by Horner (2002) to 

measure the upper bounds of the urban commute and reveal how the observed commute differs 

from the theoretical worst-case scenario. The estimation of the maximum commute is possible by 

adopting the linear-programming approach developed by White (1988). Specifically, the 
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calculation of the maximum commute substitutes the minimization linear-programming problem 

with a maximization of one and then yields the (mean) maximum commute (𝐶𝑚𝑎𝑥). Following 

Horner (2002), this research estimates the maximum commute (𝐶𝑚𝑎𝑥) of different groups by: 

𝐶𝑚𝑎𝑥 = 𝑚𝑎𝑥
1

𝑊
∑ ∑ 𝑐𝑖𝑗𝑛𝑖𝑗

𝑚
𝑗=1

𝑛
𝑖=1                                      (3.18) 

Subject to:                                            ∑ 𝑛𝑖𝑗
𝑚
𝑗=1 = 𝑂𝑖, i = 1, … , m                                         (3.19) 

         ∑ 𝑛𝑖𝑗
𝑛
𝑖=1 = 𝐷𝑗, j = 1, … , n                                          (3.20) 

                                                             𝑛𝑖𝑗 ≥ 0, 𝑖, 𝑗 = 1,2, … , 𝑛                                          (3.21) 

Where W represents the total number of commuters, m denotes the number of jiedaos delineated, 

𝑐𝑖𝑗 denotes the commuting cost between jiedao i and jiedao j, 𝑛𝑖𝑗 gives the number of workers 

commuting from jiedao i to jiedao j, 𝑂𝑖 denotes the number of workers living in jiedao j, and 𝐷𝑗 

is the number of jobs in jiedao j. 

 The range between the minimum and maximum commute is considered as the 

commuting capacity or commuting potential in a city. Deducting maximum commute (𝐶𝑚𝑖𝑛) by 

minimum commute (𝐶𝑚𝑎𝑥) gives the commuting potential (𝐶𝑝) of the study area. 

𝐶𝑝 = 𝐶𝑚𝑎𝑥 −𝐶𝑚𝑖𝑛                                               (3.22) 

 Dividing the excess commute (EC) by commuting potential (Cp) yields the used capacity 

rate (𝐸𝐶𝑢). 

𝐸𝐶𝑢 =
𝐸𝐶

𝐶𝑝
                                                        (3.23) 

 The above formulae are applied to all sampled workers and to contrast the differences 

between individual groups, such as hukou versus non-hukou holders, car versus non-car owners, 

low- versus high-income workers, homeowners versus renters, residents in regular housing 

versus in urban villages. 
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Chapter 4. Job-housing Relations, Commuting Patterns and Hukou Division 

 Using the household survey data, this chapter introduces the general job-housing relations 

and commuting patterns in Guangzhou as well as reveals the gaps between local and non-local 

hukou holders. By constructing a series of regression models, this chapter also investigates the 

role of the hukou status on commuting costs and examines the differential influences of socio-

economic factors on the commutes of local and non-local hukou holders. 

4.1 Job-housing relations, commuting patterns and hukou status 

Job-housing relations and commuting behaviours are the result of a trade-off between the 

employment/residential attributes and commuting costs, which are deeply embedded in the local 

context and affected by various socio-demographic factors. 

4.1.1 Commuting cost of different socio-demographic groups 

Table 4.1 presents the commuting cost of different socio-demographic groups. The mean 

commuting time and commuting distance
12

 for the entire sample is 18.8 minutes and 3.5 km, 

respectively. Respondents with a local hukou (21.1 minutes and 3.8 km) have a considerably 

longer average commuting time and distance compared with non-local hukou holders (14.4 

minutes and 3.1 km). Such evident gaps in the commuting cost between local and non-local 

hukou holders imply a more balanced job-housing relation than for the latter. Among workers 

with different marital status, single workers (17.2 minutes and 3.4 km) have shorter commuting 

times and distances than married workers (19.1 minutes and 3.6 km). Among workers from 

different age groups, middle-aged workers tend to spend more time and travel longer distances 

when commuting to work. In line with the findings from previous studies (Johnston-Anumonwo, 

                                                             
12 Commuting distance here indicates the centric distance between the living and employment jiedaos of respondents. 
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1992; Simpson, 1992; Niemeier and Turner, 1997; Rouwendal and Nijkamp, 2004, Li, 2010; 

Neto et al., 2014), on average, male workers spend more time (19.5 versus 18.0 minutes) on 

commuting and travel longer distances (3.8 versus 3.2 km) than female workers. Considering the 

household structure, workers from single-worker families (21.2 minutes and 3.8 km) have longer 

commuting times and distances than those from multi-worker families (17.9 minutes and 3.5 

km), which is consistent with the findings of many previous studies (e.g., Madden, 1981; Singell 

and Lillydahl, 1986; Sultana, 2005), though it is at odds with the household responsibility 

hypotheses, which suggests that multi-worker households face more difficulty reducing their 

commuting time or distance (Johnston-Anumonwo, 1992; Simpson, 1992; Niemeier and Turner, 

1997; Rouwendal and Nijkamp, 2004, Li, 2010; Neto et al., 2014). 

Respondents with higher education attainment (24.6 minutes and 5.4 km) report 

significantly longer average commute times and distances compared to those with lower 

education attainment (16.0 minutes and 2.7 km). In line with the literature, workers with higher 

household incomes present longer mean commuting times and distances (Li, 2010; Axisa, 2012; 

Shirgaokar, 2014). Car-owners (22.9 minutes and 5.7 km), on average, spend much more time 

commuting and travelling longer distances than non-car-owners (17.6 minutes and 2.9 km).  For 

those commuting by different modes, the non-motorized commuter has a much shorter 

commuting time and distance than motorized commuters. More specifically, among motorized 

commuters, those who commute by public transit spend more time commuting and travel longer 

distances than workers who commute by private car or taxi.    

Residential and employment attributes, both of which are closely related to income and 

other personal characteristics, also correlate with commuting times and distances. Homeowners, 

on average, commute 21.1 minutes and 4.1 km, whereas renters commute 15.4 minutes and 2.8 
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km. Residents living in larger houses spend more time commuting and travelling longer 

distances, and dwellers in regular housing (19.5 minutes and 3.6 km) commute longer times and 

distances compared to those in urban villages (12.4 minutes and 3.0 km). Decades of 

marketization reform have brought forth a variety of job-providing organizations in China, but 

state work units, including government and institutional organizations (GIOs) and state-owned 

enterprises (SOEs), still employ a large percentage (35.0 percent) of the urban workforce. For 

workers in GIOs and SOEs, the former (4.3 km) has a longer mean commuting distance than the 

latter (3.6 km) while their average commuting times are very close to each other (around 22 

minutes). Workers in private enterprises have an average commuting time of 22.1 minutes and a 

distance of 4.7 km. Workers from individually owned enterprises have the shortest mean 

commuting times and distances (10.9 minutes and 2.1 km). The distinctions between workers 

from different working organizations are closely related to not only the socio-economic attributes 

of workers but also the spatial distributions of different organizations. 

Today, there are two CBDs in Guangzhou, the traditional centre in Yuexiu District and the 

new CBD of Zhujiang New Town in the western part of the Tianhe District. These two CBDs are 

the most important job clusters that have shaped the labour and housing markets as well as the 

commuting patterns in Guangzhou. The distance to the CBD (the nearer of the two, same below) 

has differential effects on the commuting costs of residential and employment locations. For 

residential locations, if the distance is less than 10 km, the mean commuting time and distance 

increases with the distance to the CBD; when the distance is longer than 10 km, the commuting 

time decreases with the distance to the CBD while the average commuting distance remains 

stable (around 6 km). For employment locations, the commuting time decreases with the distance 

to the CBD, which aligns with the findings of Sultana’s (2000) study of Atlanta and Weber and 
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Sultana’s (2008) study of Birmingham, both of which reveal a close association between lower 

commuting costs and suburbanized jobs. Nevertheless, a U-curve relationship exists between the 

average commuting distance and distance to the CBD. Through an examination of the study 

areas in different zones, it is apparent that those living and working in inner suburban areas 

present the shortest average commuting times and distances. Yet, people living and working in 

more suburban areas tend to have longer average commuting distances. The inconsistency 

between the average commuting time and distance across different areas may be attributed to the 

effect of traffic congestion, uneven development of transport infrastructure as well as the 

differences in the commuting mode. 
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Table 4.1 Commuting cost of different socio-demographic groups 

Socio-demographic attributes 
Average 

commuting 

time (min) 

Average 

commuting 

distance (km) 

General 18.8 3.5 

Hukou status   

Local  21.1 3.8 

Non-local 14.4 3.1 

Gender   

Male 19.5 3.8 

Female 18.0 3.2 

Age   

Younger than 25 13.9 2.6 

25-35 21.3 4.2 

35-45 18.5 4.0 

45-55 19.0 2.9 

55-65 16.0 2.7 

Older than 65 17.9 2.7 

Marital status   

Single 17.2 3.4 

Married 19.1 3.6 

Education attainment    

Illiterate, primary or secondary 16.0 2.7 

College or above education 24.6 5.4 

Household structure   

Single-worker household 21.2 3.8 

Multi-worker household 17.9 3.5 

Monthly Household income (RMB)    

Less than 2000 9.6 2.0 

2000 - 6000 16.2 2.6 

6000 - 12000 22.0 3.7 

12000 - 20000 21.7 5.1 

More than 20000 26.6 7.5 

Homeownership   

Renter 15.4 2.8 

Owner 21.1 4.1 

Car-ownership   

No 17.6 2.9 

Yes 22.9 5.7 

Usable floor area of housing   

Less than 30 m2 12.2 2.7 

30 - 60 m2 16.5 2.5 

60 - 100 m2 21.4 3.9 

100 - 140 m2 21.7 5.1 

More than 140 m2 17.4 6.3 

Housing type   

Urban village 12.4 3.0 

Regular housing 19.5 3.6 

Others 16.3 5.0 

Employment organization type    
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Government or institutional 

organization 
22.1 4.3 

State-owned enterprise 21.7 3.6 

Private enterprise13 22.1 4.7 

Individual-owned enterprise 10.9 2.1 

Others 20.6 3.6 

Commuting mode   

Walk and bicycle 11.3 1.7 

Bus or metro 31.7 6.4 

Private car or taxi 25.1 6.3 

other 4.8 2.2 

Distance between residence and 

CBD14 
  

Less than 3 km 16.2 2.0 

3 – 6 km 19.3 2.4 

6 – 10 km 22.3 3.6 

10 – 15 km 20.6 6.0 

15 – 25 km  15.9 6.1 

Distance between employment and 

CBD15 
  

Less than 3 km 20.8 3.8 

3 – 6 km 17.4 2.6 

6 – 10 km 17.0 2.9 

10 – 15 km 12.5 3.1 

15 – 25 km  12.3 5.2 

Residential zone   

Inner core 15.1 1.5 

Inner suburbs 20.7 3.2 

Outer suburbs 19.8 6.5 

Employment zone   

Inner core 17.0 2.7 

Inner suburbs 19.7 3.5 

Outer suburbs 14.3 5.0 
 

  

                                                             
13 Private enterprises here are different with individual-owned enterprises. On one hand, private enterprises can be 

managed and funded by multiple person or shareholders. On the other hand, private enterprises need to pay both 

business taxes and personal income taxes while individual-owned enterprises are only required to pay the latter. In 

general, private enterprises are to have larger scale and greater financial strength as compared to individual-owned 

enterprises (Li and Liu, 2016). 
14 It refers to the distance from residence to the closer one CBD, same below.   
15 It refers to the distance from employment to the closer one CBD, same below.   



64 
 

4.1.2 Job and housing distributions and commuting patterns  

Table 4.2 tabulates data on the job and housing co-location of local and non-local hukou 

holders. Notably, 65.0 percent of the respondents work in the same or an adjacent jiedao, which 

implies that the job-housing relation in Guangzhou is relatively balanced. However, there exists 

an evident gap between the local and non-local hukou holders. Specifically, around 81.0 percent 

of non-local hukou holders work in the same or an adjacent jiedao while the corresponding 

percentage for local hukou holders is only 57.2 percent. This means that the job-housing relations 

of non-local residents seem to be more balanced than the relations of residents with a local 

hukou. The evident gap between local and non-local hukou holders may be partly attributed to a 

difference in residential mobility. According to the survey, more than 81 percent of local hukou 

holders are homeowners while the percentage of non-local residents who are homeowners is less 

than 20 percent. The much higher homeownership for local residents, to a large extent, leads to 

much higher costs (economic and psychological) in residential relocation and thus an inferior 

residential mobility (Clark and Dieleman, 1996). In other words, local hukou holders with high 

degrees of homeownership are less willing to relocate their housing for balanced job-housing 

relations. Most of the non-local hukou holders live in rental housing and are less likely to be 

constrained by high housing relocation costs. Moreover, a large portion of non-local workers 

tends to live with their fellow migrants from the same region and seek jobs nearby with the help 

of the latter (Qian and Chen, 2003; Wu et al., 2013; Li and Liu, 2016). Compared with local 

residents, recent migrants are also less likely to seek jobs far from their residences due to an 

immature social network and fuzzy mental map of the city (Wu et al., 2013). The gap in income 

and car ownership between local and non-local hukou holders also contributes to their 

differences in the job-housing balance. According to the survey data, local residents have much 
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higher incomes and car ownership than non-local residents in Guangzhou. This may imply that 

local hukou holders have a higher affordability of a lengthy commute and greater transport 

mobility. Non-local hukou holders tend to be very sensitive to commuting costs (Liu and Yan, 

2007) and are more likely to consider shorter commutes as a priority when choosing a job and 

housing. To some extent, the relatively balanced job-housing relations for non-local hukou 

holders in Guangzhou could be viewed as a reflection of their inferior socio-economic status.  

Table 4.2 Job-housing co-location of different hukou holders 

Job-housing co-

location 

Hukou status 
Total 

Local Non-Local 

In the same jiedao 41.2 71.5 51.2 

In adjacent jiedaos 16.0 9.3 13.8 

Neither in the same 
or adjacent jiedaos 42.8 19.2 35.0 

Total 100.0 100.0 100.0 

 

Table 4.3 tabulates the distribution of jobs across the three distance zones. In general, the 

job distribution in Guangzhou is not as suburbanized as in U.S. cities. According to the survey, 

almost 80.0 percent of the jobs in Guangzhou are distributed in inner areas (the inner core and 

inner suburban areas). However, the job distributions of non-local hukou holders are more 

suburbanized than the distributions of local hukou holders. Specifically, the percentage of local 

residents working in inner areas is 83.6 percent, which is much greater than for non-local hukou 

holders (69.0 percent). While more than 30 percent of non-local residents work in outer suburban 

areas, the corresponding percentage for local residents is only 16.4 percent. The difference in job 

distribution between different hukou holders could be attributed to the hukou-related 

segmentation in labour markets. Generally, people without a local hukou status are ineligible for 

jobs in GIOs and SOEs, which are mainly concentrated in inner area enterprises (e.g., Li, 2010, 
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Hou, 2012), and most of the non-local hukou holders are concentrated in private and individual-

owned enterprises. According to survey data, more than 45 percent of local hukou residents work 

in GIOs and SOEs while only 11.7 percent of the non-local hukou holders do so. Moreover, most 

of the non-local workers in GIOs and SOEs are informal workers at grassroots state 

organizations in suburban areas. On the other hand, almost 80 percent of the non-local hukou 

holders in Guangzhou work in private and individual-owned enterprises, which are mainly 

distributed in the suburbs and scattered throughout the urban areas. Moreover, most of the 

manufacturing enterprises, which provide a large number of suitable manual jobs for non-local 

hukou holders, have been relocated to industry parks in the outer suburban areas. In addition, 

compared to local residents, non-local hukou holders are more likely to live in suburban areas 

where a large amount of cheap housing is readily available. All these factors contribute to a more 

suburbanized job distribution for non-local hukou holders. It is widely acknowledged that job 

suburbanization is closely associated with shorter commutes (Gordon et al., 1989; Dubin, 1991; 

Sultana, 2000; Crane and Chatman, 2003; Weber and Sultana, 2008). Therefore, a more 

suburbanized and dispersed job distribution of non-local hukou holders could partly account for 

their relatively shorter commuting distances and times compared with local hukou holders. To 

summarize, the hukou-related segmentation in labour and housing markets contribute to the 

differences in job distribution and commuting costs between local and non-local hukou holders in 

Guangzhou.   
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Table 4.3 Job distributions of different hukou holders 

Zones 

Hukou status 

Total 
local Non-local 

Inner core 38.3 29.1 35.2 

Inner suburbs 45.3 39.9 43.6 

Outer suburbs 16.4 30.9 21.2 

Total 100.0 100.0 100.0 

 

Table 4.4 gives the distribution of commuting modes by hukou status. Non-motorized 

transport accounts for more than half of commuting trips in the sample, of which the share of 

who commutes on foot is 46.7 percent and cycling is 9.5 percent. Between the two, non-hukou 

residents (64.2 percent) are more likely to commute on foot than hukou residents (38.2 percent), 

which is consistent with the former’s higher share of intra-jiedao commutes. Regarding 

motorized transport, the share of the private car (including a car provided by the danwei, same 

below) and taxi is 16.3 percent, while that of public transport (bus and metro) is 23.0 percent. In 

line with their underprivileged status, the share of the private car and taxi for non-hukou dwellers 

(4.5 percent) is much lower than for hukou residents (22.0 percent); correspondingly, the former 

report a much lower car ownership rate (10.4 percent) than the latter (30.5 percent). Naturally, 

motorized transport is used for longer trips. For workers whose place of work is not located in 

the same or an adjacent jiedao as their place of residence, 31.0 percent commute by private car 

or taxi, and 49.9 percent commute by public transport. While in Guangzhou proportionately 

more people use public transport to travel to work than private transport, car ownership, and 

hence, the use of the private car has been on the rise. Wang and Chai (2007) contend that a major 

cause of China’s urban transportation problems is the phenomenal increase in car ownership. The 

number of private cars in Guangzhou rose almost 7 times, from 0.15 million in 2001 to 1.15 



68 
 

million in 2010 (Statistic Bureau of China, 2002; Statistic Bureau of China, 2011, which signifies 

that private cars are becoming more universal, especially among the urban middle class 

(according to survey data, 44.9 percent of respondents with monthly household incomes of more 

than 6,000 RMB own a private car). Hou (2012) analysed three comparable survey data sets (for 

2001, 2005 and 2010) and found that the private car usage rate rose dramatically from 3.9 

percent to 8.2 percent and then to 21.6 percent within a decade. In short, rising car ownership 

and usage contribute to traffic congestion and emissions, despite massive investments in metro 

networks and urban motorways. 

Table 4.4 Commuting modes and hukou status 

Commuting 
Mode 

Hukou status 

Total (%) 
Non-local (%)   Local (%)  

Walk 45.2 64.2 54.8 38.2 100.0 46.7 

Bicycle 28.1 8.1 71.9 10.2 100.0 9.5 

Motorcycle 36.4 1.2 63.6 1.0 100.0 1.1 

Bus and metro 25.4 17.8 74.6 25.6 100.0 23.0 

Private/danwei 
car and taxi 9.1 4.5 90.9 22.0 100.0 16.3 

Others 41.2 4.2 3.0 3.0 100.0 3.4 

Total 32.9 100.0 67.1 100.0 100.0 100.0 

 

Table 4.5 presents the distribution of commuting modes by residential zones. One of the 

most notable facts is that in the outer suburbs, private cars and taxis (52.2 percent) account for 

more than half of motorized transport while the corresponding share of public transport (i.e., the 

bus and metro) is just 36.8 percent. This reflects the excessive use of the private car and taxi as 

well as the inadequacy of public transport in the outer suburbs. As indicated in previous studies 

(e.g., Li, 2010; Hou, 2012), suburban areas in Guangzhou have rapidly increasing employment 

and residences. However, the development of public transport infrastructure (e.g., metro and the 

bus system) seems to have failed to meet the burgeoning demand in suburban areas, especially in 
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the outer suburbs. Take the metro system as an example, though the Huangpu and Luogang 

Districts (outer suburbs in the eastern part of Guangzhou) have accommodated dozens of 

industrial zones (e.g., Guangzhou Economic Development District and Guangzhou Bonded 

Areas) and 16.0 percent of manufacturing workers in Guangzhou, the metro system has barely 

touched these areas, and there are only four stations in the western part of the Huangpu District. 

This implies that further development of public transport facilities is needed in the outer suburbs 

like the Huangpu and Luogang districts, and it might be instrumental to decrease the usage of 

private cars.  

Another noteworthy fact is that there is still room for a greater share of non-motorized 

transport (e.g., walking and cycling). The percentages of non-motorized transport are 60.7 

percent, 46.2 percent and 49.4 percent in the inner core, inner suburbs and outer suburbs, 

respectively. However, the corresponding percentages of local commuters (people living and 

working in the same or adjacent jiedao) in the three zones are 71.6 percent, 60.5 percent and 65.4 

percent, respectively. It is clear that a considerable number of local commuters choose to travel 

by motorized transport, which could be partly attributed to the lack of proper cycleway and poor 

infrastructure for pedestrians. 

Table 4.5 Commuting modes and residential zones 

                                    
Commuting 

Mode 

Residential zones 

Total (%) 
Inner core (%) Inner suburbs (%) Outer suburbs (%) 

Walk 36.5 50.7 38.3 35.9 25.2 40.1 100.0 46.7 

Bicycle 30.1 10.0 45.5 10.3 24.4 9.3 100.0 9.5 

Motorcycle 5.6 0.3 11.1 0.4 83.3 4.7 100.0 1.1 

Bus and metro 24.3 20.6 59.4 34.1 16.3 15.8 100.0 23.0 

Private/danwei 
car and taxi 18.4 10.0 45.8 16.8 35.8 22.4 100.0 16.3 

Others 44.3 8.4 20.0 2.6 35.7 7.8 100.0 3.4 

Total 29.8 100.0 44.1 100.0 26.0 100.0 100.0 100.0 

 



70 
 

4.2 The influence of hukou status on commuting cost  

In the section, regression models are constructed to investigate how hukou status and other 

important factors influence commuting cost in Guangzhou; the commuting time in the 

logarithmic scale is used as a dependent variable. Compared to the commuting distance, 

commuting time may be a more appropriate proxy for commuting costs in this study because 

workers tend to consider travel time more than distance to be a constraint (White, 1988; Ma and 

Banister, 2006; Hou, 2012). Moreover, commuting time may not only reflect the job-housing 

relations but also may incorporate the influence of different transport modes and traffic 

congestion. In the regression models, four sets of independent variables are selected on the basis 

of the findings in the above descriptive analysis and previous studies. Specifically, socio-

demographic attributes (hukou status, gender, age, marital status, education attainment, number 

of workers in household and household income), residential attributes (homeownership, usable 

floor area and housing type), employment attributes (employment organization type) as well as 

variables representing residential and employment locations (distance from 

residence/employment to the closer CBD). Given the fact that the variables of car ownership and 

household income are highly correlated with each other (r = 0.6), the former is excluded in the 

models to avoid collinearity.  

4.2.1 The relation between hukou status and commuting cost 

The results of the regression analysis for the entire sample are presented in the following 

table. Eight variables are significant: hukou status, age, education attainment, number of workers 

in household, household income, employment organization type, distances from residence and 

employment to the closer CBD. Notably, hukou status and household income are the most 

significant variables and present the strongest influences on commuting times.   
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In general, the results are consistent with the descriptive statistics presented above. 

Holding other variables constant, the local hukou status is associated with longer commuting 

times. Specifically, local hukou holders have an average commuting time that is 31.6 percent 

higher than non-local hukou holders. With respect to age, the commuting time decreases with 

higher ages, which is in line with the findings in previous studies (e.g., Rouwendal and Rietveld, 

1994; Van Ommeren, 2000). Those with tertiary education have a commuting time about 15.1 

percent longer than those having secondary or lower education. Likewise, higher household 

income is also closely associated with longer commuting time, a result echoing findings in 

previous studies (e.g., Li, 2010). In general, a positive relationship exists between socioeconomic 

status and commuting time in Guangzhou. One possible explanation is that higher 

socioeconomic status may lead to higher car ownership (greater transport mobility) and greater 

demand for housing space and amicable residential neighbourhoods (usually located in suburban 

housing estates), which could subsequently result in longer commutes and suburbanized 

residences. 

Concerning the influence of the household structure, it is expected that two-worker 

households tend to be more likely to engage in long commute than single-worker households due 

to the difficulty of optimizing two jobs/housing relations (e.g., White, 1998). However, our result 

is at odds with this hypothesis, and it shows that, after controlling for other variables, the number 

of workers in a household has a significant but negative influence on commuting time. In other 

words, the commuting time decreases with the number of workers, which is consistent with some 

previous empirical work (e.g., Sultana, 2005). One possible explanation is that multi-worker 

households (according to survey data, 86.7 percent of the respondents are from multi-worker 

households) face higher family commuting costs compared with single-worker households; 
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therefore, members of multi-worker households are more motivated to adjust their commuting 

trips to one another’s and result in lower commuting costs (Surprenant-Legault et al., 2013). 

Another possible explanation is that the majority of multi-worker households are nuclear families 

consisting of working couples and their unmarried children, and this household type typically 

contains a main breadwinner (usually husband) and a supplementary worker (usually wife). The 

main breadwinner may be more willing to trade off longer commutes for a higher salary, while 

the supplementary worker tends to find part-time or informal jobs close to home to fulfil the 

responsibilities of childcare and domestic chores (e.g., Johnston-Anumonwo, 1992; Niemeier 

and Turner, 1997). It seems that the household responsibility hypothesis is particularly applicable 

in a society like China. 

The variable of employment organization type also shows a significant influence on 

commuting times. Consistent with the results of the analysis, the coefficient suggests that 

workers in individual- owned enterprises have shorter mean commuting times than workers in 

other types of organizations. Normally, individual-owned enterprises are small or medium-sized 

businesses (e.g., groceries and restaurants) that provide daily products or services to residents 

nearby, and most of them are located close to or within the residential areas of their targeted 

customers. Given the fact that most of the individual-owned enterprises only offer relatively low 

salaries (65.4 percent of workers in individual-owned enterprises have a monthly individual 

income of less than 3,000 RMB) and seldom require highly educated employees (only 10.7 

percent of workers in individual-owned enterprises have attained a tertiary education), they could 

only recruit workers nearby who do not have to spend much on commuting (81.0 percent live 

and work in the same jiedao). Moreover, some individual-owned workshops in urban villages 

(e.g., small size garment factories in Datang Village of Jianghai Jiedao) even provide 

http://dict.youdao.com/w/nuclear%20family/#keyfrom=E2Ctranslation


73 
 

accommodations on-site for workers, which further reduce the commuting time of workers.  

Regarding the variables of residential and employment location, both demonstrate a 

significant influence on commuting times. Specifically, living farther away from the CBD would 

lead to a considerably longer commuting time, while working farther away from the CBDs 

would bring about shorter commuting times. In Guangzhou, employment is more concentrated 

than residences (e.g., Li, 2010; Hou, 2012) in that 34.4 percent of jobs are located within 3 km 

from the CBD while the corresponding percentage for residences is considerable smaller (22.6 

percent). Hence, the inner areas tend to be job-rich while the suburbs are inclined to be housing-

rich. Living in job-rich areas and working in housing-rich areas are closely associated with short 

commutes (Cervero, 1989; 1996; Sultana, 2002). Moreover, inward commutes are more likely to 

be subject to traffic congestion during rush hours, whereas outward commutes and trips within 

suburban areas may involve less congestion and shorter commuting times, especially for car 

owners. Finally, it would be easier and much more affordable for suburban workers to find 

suitable housing close to their workplace and thus shorten the commuting time and distance. All 

these contribute to a shorter commuting time for respondents living close to the CBD or working 

in suburban areas. 
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Table 4.6 Regression of the natural logarithm of commuting time 

                                           
All 

respondents 

Local hukou holders 0.316*** 

Male 0.062 

Ln age -0.232* 

Married 0.050 

College or above education 0.151* 

Ln number of workers in household -0.269*** 

Monthly Household income (0 = Less than 2000 

RMB) 
 

2000 - 6000 0.255** 

6000 - 12000 0.527*** 

12000 - 20000 0.432*** 

More than 20000 0.695*** 

Owner of housing -0.052 

Ln usable floor area 0.002 

Housing type (0 = Village in city)  

Apartments -0.019 

Others -0.018 

Employment organization type (0 = Government 

or institutional organizations)  
 

State-owned enterprises 0.110 

Private enterprises 0.137 

Individual-owned enterprises -0.250** 

others 0.090 

Ln distance between residence and CBD 0.186*** 

Ln distance between employment and CBD -0.184*** 

Constant 2.883*** 

R2 0.298 

 

4.2.2 The differential influences of socio-demographic variables on different hukou holders  

An analysis of a covariance test
16

 is conducted to assess the feasibility of dividing the 

sample into groups with different hukou status in the regression analysis. The result indicates that 

there are significant differences in the influence of the variables between local and non-local 

hukou holders, which confirm the need for a separate regression analysis. The results of the 

regressions for local and non-local hukou holders are presented in Table 4.7. Regarding local 

hukou holders, five variables demonstrate significant influence on the commuting time, namely, 

                                                             
16 In the covariance test, hukou is the independent variable and other variables are treated as covariates. The result 

shows the variable of hukou status is significant at the 0.000 level. 
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the number of workers in the household, the household income, employment organization type, 

distance between the residence and CBD and the distance between the workplace and CBD. 

Regarding the equation for non-local hukou holders, only three variables show significant 

influences on commuting time, namely, household income, distance between the residence and 

CBD and distance between the workplace and CBD. Specifically, the variable of the number of 

workers in the household has a significant and negative influence on the commuting time of local 

hukou holders, but its influence on non-local hukou holders is insignificant. One possible reason 

for this distinction is that a difference exists in the household composition between local and 

non-local hukou holders. Among local residents, more than 75 percent of them are from nuclear 

families comprised of a couple and unmarried children. However, the corresponding percentage 

for non-hukou residents is only 53.7 percent. Moreover, children of non-hukou residents are 

ineligible for local public education, and most have to stay in their home village for education. 

As such, migrant wives in the host city are also less likely to be constrained by childcare duties 

and thus are more willing to accept jobs farther away from home. It seems that the household 

responsibility hypothesis is less applicable to non-local hukou residents than it is to local 

residents. 

Another major difference between the equations of local and non-local hukou holders is the 

influence of the employment organization type. For local residents, working in individual-owned 

enterprises leads to 26.0 percent less commuting time compared to working in the government or 

institutional organizations. However, for non-local residents, no significant difference in 

commuting time among workers in different organizations exists. Perhaps it is because most of 

the non-local hukou workers in the government or institutional organizations tend to be informal 

workers doing obnoxious jobs in grassroots organizations (e.g., jiedao or sub-district and 
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neighbourhood committees); like individually owned enterprises, such grassroots organizations 

are dispersed across the city. To a large extent, the differences in the influence of the number of 

workers in household and employment organization types between local and non-local hukou 

holders could be considered the result of hukou-related segmentation in public service/welfare 

provisions and the labour market. 

A more explicit examination shows that even for the variables significant in both 

equations, differential effects are revealed. For instance, the variable of household income 

demonstrates greater influence on the commuting time of local residents compared to that of 

non-local hukou holders. One possible reason is that local residents (30.5 percent) have a much 

higher rate of car ownership than non-local residents (10.4 percent), which results in greater 

transport mobility and a longer commute for the former. Moreover, such a difference in car 

ownership rates hold even when household income is controlled. In terms of the distance 

between residence/employment and CBD, the effects on non-local hukou residents are 

significantly greater than the effects on local hukou residents. This could be partly attributed to 

the difference in commuting modes between different hukou residents. The survey data shows 

that non-local hukou residents rely almost entirely (90.1 percent) on non-motorized and public 

transport, while a considerable percentage of local hukou residents (22.0 percent) commute by 

private car. Generally speaking, driving a car is a more flexible way of commuting compared to 

travelling by public transit because car drivers can easily change their route to avoid traffic 

congestion whereas public transit commuters have to stay with their routine routes. It implies 

that, when compared to local residents, non-local hukou holders (pro-public transport 

commuters) are more likely to be stuck in traffic congestion and are even more vulnerable if they 

live in suburban areas with inferior public transport infrastructure. Another plausible explanation 
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is related to the differential housing preferences between local and non-local hukou residents. 

According to the survey, 55.5 percent of non-local residents choose their housing because of the 

proximity to their workplace. However, the corresponding percentage among local hukou 

residents is much smaller (21.2 percent). It implies that, when working in the suburbs where 

housing is relatively more affordable, non-local hukou residents are much more likely to choose 

residences closer to the workplace while hukou residents may show a stronger preference 

towards other factors like the environment and housing space. 

Table 4.7 Regression of the natural logarithm of commuting time 

                         
Local-hukou 

residents 

Non-local hukou 

residents 

Male 0.040 0.143 

Ln age -0.217 -0.373 

Married -0.055 0.158 

College or above education 0.148 0.137 

Ln number of workers in household -0.287*** -0.227 

Monthly Household income (0 = Less than 2000 

RMB) 
  

2000 - 6000 0.502*** 0.037 

6000 - 12000 0.692*** 0.510** 

12000 - 20000 0.676*** 0.096 

More than 20000 0.982*** 0.132 

Owner of housing -0.075 0.116 

Ln usable floor area -0.046 0.031 

Housing type (0 = Village in city)   

Apartments -0.069 -0.065 

Others 0.138 0.021 

Employment organization type (0 = Government 

or institutional organizations)  
  

State-owned enterprises 0.109 0.039 

Private enterprises 0.123 0.061 

Individual-owned enterprises -0.260** -0.284 

others 0.109 -0.094 

Ln distance between residence and CBD 0.165*** 0.284*** 

Ln distance between employment and CBD -0.155*** -0.278*** 

Constant 3.325*** 3.324*** 

R2 0.241 0.315 

 

4.2 Summary   

On the basis of the household survey data, this chapter analyses the job-housing relations 



78 
 

and commuting patterns of Guangzhou and reveals that, in comparison with U.S. cities like 

Chicago and Atlanta (e.g., Wang, 2000; Sultana, 2002), Guangzhou has more balanced job-

housing relations (65.0 percent of the residents are local commuters who live and work in the 

same or adjacent jiedaos), much lower degrees of commuting costs (with an average commuting 

time and distance of 18.8 minutes and 3.5 km, respectively) and much fewer residents who rely 

on motorized transportation (more than 55 percent of the residents are non-motorized commuters 

and only 16 percent of them commute by private car). Accompanying the residential 

suburbanization over the past decade, a large number of industrial estates have been relocated to 

outer suburban areas, and a new CBD (the Zhujiang New Town) was constructed in the eastern 

inner suburbs of Guangzhou. It seems that the simultaneous suburbanization of employment and 

residences in Guangzhou has produced a relatively coordinated job-housing locational 

development. Moreover, the burgeoning small or medium-sized manufacturing enterprises 

around urban villages, where large amounts of cheap housing in suburban areas exist, also 

contributes to the relatively balanced job-housing scene. 

More specific analysis reveals that the differences between local and non-local hukou 

holders in job-housing relations and commuting patterns are very evident in Guangzhou, which 

might be attributed to hukou-related segmentations in the labour/housing market and public 

service/welfare provisions. However, despite the fact that non-local hukou holders face 

discrimination, they present more balanced job-housing relations and shorter commuting times 

and distances compared with local hukou holders. This is at odds with findings from previous 

studies in the U.S. that suggest a significant spatial mismatch for disadvantaged groups (e.g., 

African Americans). There are several possible explanations for this paradox: 1) non-local hukou 

holders are more sensitive to commuting costs (Liu and Yan, 2007) and thus are more willing to 
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adjust their job/housing locations for shorter commutes; 2) non-local residents have much lower 

homeownership rates, which makes the relocation of residences less costly and more feasible and 

3) a considerable portion of non-local hukou holders live in urban villages, which provide an 

abundance of affordable housing close to job clusters. All these considerations suggest the 

significance and importance of incorporating hukou into an analysis of job-housing relations and 

commuting in the Chinese context.  
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Chapter 5. Land Use Arrangement, Mobility and Dualistic Job Accessibility 

 By utilizing both the survey and census data, this chapter analyses the job accessibility 

patterns of local and non-local hukou workers at the jiedao level in Guangzhou. Moreover, two 

scenario simulations are conducted to evaluate the differential influences of changed land-use 

arrangements and mobility on the job accessibility of different hukou holders. 

5.1 Different capability of reaching job opportunities  

        To investigate job accessibility in Guangzhou, the present study adopts Shen’s (1998) 

refined gravity-based approach. In the model, the distance decay effect is addressed by a 

negative exponential function: f(dij) = exp(−βdij). In this function, dij denotes the travel cost 

between zones i and zone j, β  represents the impedance parameter. The greater value of 𝛽 

indicates better mobility or greater capability of reaching job opportunities for certain group. 

        Table 5.1 presents the values of 𝛽 for various population groups. It seems that people with a 

higher socio-economic status tend to have smaller values of 𝛽 and thus better mobility and a 

greater capability of reaching opportunities. Specifically, the parameter estimate for car owners is 

0.023, which is much smaller than for people who do not own a car (0.040). As between 

transport modes, people who travel by car or taxi (0.002) and people who travel by mass public 

transport (0.006) both present relatively strong capability to reach job opportunities, while non-

motorized commuters (0.084) demonstrate a much more limited capability. It is easy to 

understand that car owners and motorized commuters have a much greater transport mobility and 

thus greater capability of seeking jobs. With respect to income, the data indicate that people from 

middle-income households (0.016) tend to have the greatest capability to reach jobs, while those 
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from low-income families have the weakest capability. A close association between income and a 

higher percentage of car ownership and motorized commute exists, which implies greater 

transport mobility for workers with higher incomes. Moreover, higher incomes also lead to a 

greater affordability of long-distance commutes and a larger scope of job seeking activities. For 

people working in different types of organizations, those working in governmental organizations 

or state-owned enterprises (0.035) have greater mobility than people working in privately or 

individual-owned enterprises (0.051). It is clear from the survey that workers from governmental 

organizations or state-owned enterprises have much higher incomes and higher percentages of 

car ownership and motorized commutes compared to workers from privately or individual-

owned enterprises, which implies that the former have greater affordability and capabilities of 

reaching job opportunities at farther distances.   

 For local and non-local hukou populations, the estimated values are 0.035 and 0.042, 

respectively. Thus, the former has a greater capability of reaching job opportunities. It is easy to 

understand that non-local hukou holders have much lower incomes and a lower percentage of car 

ownership and motorized commutes compared with local hukou holders, which for the former, 

would lead to inferior transport mobility and affordability to reach jobs farther away. Moreover, 

most of the non-local hukou holders are subject to an immature social network and fuzzy mental 

map of the city (Wu et al., 2013; Li and Liu, 2016), which also significantly constrain their job-

seeking activities. 
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Table 5.1 Estimations of parameters for different groups 

 
Parameter 

Estimate (β) 

Hukou status 

Local 0.035 

Non-local 0.042 

Monthly household 
income 

0 – 6000 RMB 0.031 

6000 – 12000 RMB 0.016 

More than 12000 RMB 0.021 

Employment 

organization type 

Governmental organizations or 
stated-owned enterprises 0.035 

Private or individual-owned 
enterprises 

0.051 

Car ownership 

yes 0.023 

no 0.040 

Transport mode 

Walk or bicycle 0.084 

Mass public transport 0.006 

Taxi or private car 0.002 

 

5.2 Job and housing distributions and jobs accessibility 

 Using the parameter estimates obtained, I compute the job accessibility of local and non-

local hukou holders residing in different jiedaos by adopting a refined gravity-based model as 

follows: 

𝐴𝑖
ℎ𝑢𝑘𝑜𝑢 = ∑

𝐸𝑗𝑓(𝐶𝑖𝑗
ℎ𝑢𝑘𝑜𝑢)

∑ [𝑊𝑘
ℎ𝑢𝑘𝑜𝑢𝑓(𝐶𝑘𝑗

ℎ𝑢𝑘𝑜𝑢)+𝑊𝑘
𝑛𝑜𝑛𝑓(𝐶𝑘𝑗

𝑛𝑜𝑛)]𝑘
𝑗 ; 

𝐴𝑖
𝑛𝑜𝑛 = ∑

𝐸𝑗𝑓(𝐶𝑖𝑗
𝑛𝑜𝑛)

∑ [𝑊𝑘
ℎ𝑢𝑘𝑜𝑢𝑓(𝐶𝑘𝑗

ℎ𝑢𝑘𝑜𝑢)+𝑊𝑘
𝑛𝑜𝑛𝑓(𝐶𝑘𝑗

𝑛𝑜𝑛)]𝑘
𝑗 ; 
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𝐴𝑖
𝐺 =

𝑊𝑖
ℎ𝑢𝑘𝑜𝑢

𝑊𝑖
ℎ𝑢𝑘𝑜𝑢+𝑊𝑖

𝑛𝑜𝑛 𝐴𝑖
ℎ𝑢𝑘𝑜𝑢 +

𝑊𝑖
𝑛𝑜𝑛

𝑊𝑖
ℎ𝑢𝑘𝑜𝑢+𝑊𝑖

𝑛𝑜𝑛 𝐴𝑖
𝑛𝑜𝑛. 

Where 𝐴𝑖
ℎ𝑢𝑘𝑜𝑢  and 𝐴𝑖

𝑛𝑜𝑛  are the job accessibilities of local and non-local hukou workers, 

respectively, living in jiedao i; 𝐴𝑖
𝐺  is the general job accessibility in jiedao i; 𝐸𝑗  is the job 

opportunities in jiedao i; 𝑊𝑖
ℎ𝑢𝑘𝑜𝑢  and 𝑊𝑖

𝑛𝑜𝑛  are the number of working-age population with 

Guangzhou hukou and non-Guangzhou hukou, respectively, in jiedao i; 𝑓(𝐶𝑖𝑗
ℎ𝑢𝑘𝑜𝑢), 𝑓(𝐶𝑖𝑗

𝑛𝑜𝑛), 

𝑓(𝐶𝑘𝑗
ℎ𝑢𝑘𝑜𝑢)  and 𝑓(𝐶𝑘𝑗

𝑛𝑜𝑛)  are the impedance functions for the specific groups between two 

jiedaos, which are assumed to take on the form: 

𝑓(𝐶𝑖𝑗) = exp(−𝛽𝐶𝑖𝑗), 

 The survey data are used to estimate the impedance parameters 𝛽 for different population 

groups. The dependent variable is the natural log of friction factors derived from the survey data 

and the independent variable is the centroid distance between zones.  

        The results are summarized in Table 5.2 and mapped in Figure 5.1. Figure 5.1 maps the 

spatial variation of job accessibility for local and non-local hukou workers. In the maps, job 

accessibility is classified into six levels, which is similar to the classification scheme in Shen’s 

(1998) study in Boston. According to the population census, the ratio between the number of jobs 

and working-age residents is around 0.55. This is used as the midpoint of the six levels of 

accessibility. The three levels above the midpoint are determined by first pooling together locals’ 

and non-locals’ accessibility scores that are higher than 0.55, and then breaking them into three 

groups, which are of roughly the same size. Those jiedaos with job accessibility scores higher 

than the midpoint are considered accessibility rich. Similarly, the three levels below the midpoint 

are determined by first pooling together locals’ and non-locals’ scores lower than 0.55, and then 
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breaking them into three groups, which are of roughly the same size. In the legend of each map, 

the figures within parentheses provide the number of jiedaos in a given score range.  

 Evidently, accessibility in the inner core areas is higher than in suburban areas. 

Concerning hukou workers, jiedaos with the highest job accessibility are concentrated in Yuexiu, 

Haizhu and the western part of the Tianhe District. With regard to the non-hukou population, 

jiedaos in the eastern part of the Yuexiu District and the western part of the Tianhe District 

demonstrate the highest accessibility. The average accessibility scores for the general population 

in the inner core, inner suburbs and outer suburbs are 0.626, 0.589 and 0.473, respectively. 

Echoing this finding, the survey data show that people living in the inner core areas have shorter 

average commuting distances and times than those living in the suburbs (see Table 5.1). 

Although the municipal government has been promoting job suburbanization for decades and has 

established dozens of industrial estates and development zones (Mao, 2012), the effects in the 

outer suburbs appear to be limited. Only the eastern inner suburbs—more specifically, the 

western part of the Tianhe District—where the new CBD is located, have seen substantial 

increases in job opportunities. Specifically, the job density in the inner core and inner suburbs are 

19,819 and 5,347 jobs per km
2
, both of which are much higher than in the outer suburbs (around 

1,000 jobs per km
2
). These spatial inequities in job accessibility in Guangzhou echo the findings 

in previous studies (e.g., Black and Conroy, 1977; Shen, 2001; Niedzielski and Boschmann, 

2014). 

 The broad similarity in the spatial patterns of job accessibility between local and non-

local workers notwithstanding, the former generally have better access to jobs. Table 5.4 shows 

that more than 75 percent of local workers live in accessibility-rich jiedaos, and 50 percent live 

in jiedaos of the highest accessibility category. In comparison, less than 40 percent of non-local 
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workers live in accessibility-rich jiedaos, and only 3.13 percent in jiedaos in the highest 

accessibility category. However, the survey data show that the average commuting time and 

distance of non-local workers is considerably shorter than that of local workers (see Table 5.3). A 

similar paradox between lower degrees of job accessibility and shorter commuting distances/time 

was also found among low-income workers in Cleveland by Wang (2003), who attribute this 

phenomenon to the inferior transport mobility of low-wage workers. In the case of Guangzhou, 

several reasons could account for this apparent inconsistency. First, the car ownership rate of 

non-local workers (10.4 percent) is much lower than that of local workers (30.5 percent), which 

constrains the former’s job-seeking activities and dampens their willingness to take jobs far from 

home. Second, the percentage of non-motorized commutes among non-local workers is 73.3 

percent, which is considerably higher than that of local workers (48.8 percent). This further 

restricts the former from accessing jobs at further distances. Third, due to their inferior 

socioeconomic status, non-local workers tend to be more sensitive to commuting costs than 

locals (Liu and Yan, 2007); in other words, the former tend to be less willing to accept jobs 

farther away. Fourth, large numbers of non-local workers live in urban villages, many of which 

are excluded from the transport-planning scheme and have inferior access to transport 

infrastructure. Finally, most non-local workers are ineligible for jobs in government and state-

owned organizations, most of which are located in the inner areas. The different job accessibility 

between local and non-local workers echoes findings in previous studies that groups living in 

similar locations may have varied accessibility experiences (e.g., Black and Conroy, 1977; Shen, 

1998; Kwan, 1999; Wang, 2003; Niedzielski and Boschmann, 2014).  
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Table 5.2 Mean job accessibility for different hukou workers residing in different zones 

Zone 
Hukou status 

Overall 
Local  Non-local  

Inner core 0.638 0.592 0.626 

Inner suburbs 0.614 0.563 0.589 

Outer suburbs 0.507 0.449 0.473 

  

Table 5.3 Average commuting time and distance of different hukou workers across zones 

Zone 

Average commuting time (minutes) Average commuting distance17 (km) 

Local 

hukou 

Non-local 

hukou 
Total 

Local  

hukou 

Non-local 

hukou 
Total 

Inner core 15.89 12.26 15.13 1.7 1.20 1.60 

Inner suburbs 22.14 14.73 20.70 3.59 2.15 3.29 

Outer suburbs 24.64 11.8 19.77 7.13 3.53 5.76 

Total 20.76 12.96 18.84 3.72 2.45 3.40 

 

 Table 5.4 Percentage distributions of different hukou workers by jiedao accessibility 

category 

Job Accessibility 

Hukou status 

Local (%) Non-local (%) 

0.62-0.68 48.27 3.13 

0.59-0.62 14.55 16.04 

0.55-0.59 12.53 20.06 

0.52-0.55 4.43 21.90 

0.46-0.52 9.49 12.51 

0.27-0.46 10.73 26.36 

                                                             
17 Commuting distance denotes the centric distance between respondents’ living and working jiedaos. 
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                                     a. local hukou workers                                                          b. non-local hukou workers  

Figure 5.1 Spatial distribution of job accessibility for different hukou workers
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5.3 Simulations of changed land-use arrangements and mobility 

 Scenario simulation has been widely used to investigate transport-related issues for 

decades. Black and Conroy’s (1977) study in Sydney is among the earliest works using scenario 

simulations to examine job accessibility. They conducted three scenario simulations to evaluate 

the influence of changes in job arrangements and the transport system on the employment 

accessibility of male and female workers, respectively. Their findings confirm the important 

roles of land use and mobility in job accessibility and reveal that both dispersing employment 

throughout urban areas and improving public transport could considerably increase accessibility 

to jobs. However, they also point out that a land-use-oriented strategy tends to favour male 

workers while a mobility-oriented strategy benefits female workers more. Liu et al.’s (2008) 

study in Guangzhou also included scenario simulations to assess the influence of suburbanization 

on the job-housing balance and commuting efficiency. To investigate how land-use arrangements 

and mobility affect different hukou holders’ job accessibility in Guangzhou, two scenario 

simulations, specifically, job suburbanization and improved mobility, are conducted. 

5.3.1 Scenario one: job suburbanization 

 In previous studies, land-use arrangements have been viewed as one of the most 

important factors influencing job accessibility. However, results in the previous section reveal 

that job-housing proximity and short commutes do not necessarily mean better job accessibility. 

To investigate the relationship between land use and job accessibility under the context of the 

hukou system, I simulate a scenario of job suburbanization and evaluate the effects on different 

hukou holders. 

 According to census data, such as the Second Economic Census in 2008 and the Sixth 
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Population Census in 2010, job opportunities are mainly concentrated in the traditional urban 

centre and the new CBDs (see Figure 3.2c); on the other hand, local hukou workers are 

concentrated in the traditional centre and the north-western part of Haizhu District, while non-

local hukou workers are dispersed along major roads and metro lines and mainly concentrated in 

inner suburban areas (see Figure 3.2a and 3.2b). Clearly, job distribution matches better with the 

living place of local workers than of non-local workers. According to the Master Plan of 

Guangzhou 2010-2020, the municipal government views job suburbanization as a spatial strategy 

to create a better match between jobs and residences. Moreover, given the fact that residences are 

more suburbanized than jobs, promoting job suburbanization seems to be a feasible way to avoid 

job/housing separation. Based on the reality and feasibility, in the following scenario the 

distribution of jobs is adjusted while that of residence is held constant. On the basis of job 

distribution in the base scenario (the Second Guangzhou Economic Census in 2008), scenario 

one relocates 50 percent of jobs in job-rich jiedaos in central areas (inner core areas and the 

western part of Tianhe District) to inner suburban jiedaos (southern part of Baiyun District, 

middle part of Tianhe District and Haizhu District), proportionally. Figure 5.2 and Table 5.5 

present the results of the simulation. 

 Similar with the base scenario, concentric patterns of accessibility are found for both 

local and non-local workers in scenario one. For local workers, no evident change is witnessed in 

the simulation compared to the base scenario. For non-local workers, only one jiedao (Tianhenan 

jiedao in the western part of Tianhe District) exhibits the highest level of accessibility, which is 

much less than the corresponding number of jiedaos in the base scenario (10 jiedaos). The 

average accessibility scores for local workers in the inner core, inner suburbs and outer suburbs 

are 0.630, 0.614 and 0.511, respectively; the corresponding scores for non-local workers are 

http://dict.youdao.com/w/feasibility/
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0.582, 0.563 and 0.454. The gap between local and non-local hukou holders is similar to the one 

given by the base scenario. Moreover, while 103 jiedaos are accessibility rich for hukou holders, 

only 70 jiedaos are so for non-local workers. When it comes to the number of jiedaos with the 

highest level of accessibility, the gap between local and non-local hukou workers is much more 

striking (50 versus 1) than in the base scenario (58 versus 10). Table 5.5 presents the distribution 

of workers’ residences across jiedaos with different accessibilities. It shows that 77.24 percent of 

local workers live in accessibility rich jiedaos, a percentage much higher than that of non-locals 

(less than 40 percent). Whereas 42.70 percent of local workers live in jiedaos with the highest 

level of accessibility, the corresponding percentage of non-local workers is only 0.44 percent. 

The gap is even greater than in the base scenario. In sum, job suburbanization would not yield 

significant improvements in job accessibility; the gap between different hukou holders remained 

substantial. One possible explanation is that local workers have much greater mobility than non-

local workers, which gives the former a greater advantage in reaching job opportunities even 

though jobs have been moved to the suburbs. Moreover, many of the jobs originally located in 

the central areas are from government and state-owned organizations or high-end service sectors, 

which are not likely to hire non-local workers due to their hukou status and relatively low levels 

of education attainment.  
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Table 5.5 Percentage distributions of different hukou workers by jiedao accessibility 

category in Scenario One 

Job Accessibility 

Hukou holders 

Local (%) Non-local (%) 

0.62-0.68 42.07 0.44 

0.59-0.62 19.38 20.00 

0.55-0.59 15.79 18.70 

0.52-0.55 3.90 21.82 

0.46-0.52 8.13 16.00 

0.27-0.46 10.73 23.05 
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                          a. local hukou workers                                                              b. non-local hukou workers 

Figure 5.2 Distribution of job accessibility for different hukou workers in scenario one 
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5.3.2 Scenario two: improved mobility for non-local workers 

 In addition to the land-use arrangements, mobility or the capability of reaching 

opportunities is also important, if not more important, for job accessibility. In the estimation of 

accessibility scores, the impedance parameter β could reflect the mobility or capability of 

reaching opportunities for different groups. Smaller values of parameter β indicate smaller travel 

impedances and thus stronger capacities to reach job opportunities farther away. As found in the 

previous section, people with higher socio-economic status have smaller values of β than those 

with superior socio-economic status. In the following scenario, in order to investigate the extent 

to which better mobility would affect job accessibility, I simulate better mobility for non-local 

workers by reducing the β value. Specifically, when calculating job accessibility, the β value for 

non-local workers is reduced from 0.042 to 0.038 (which gives them a considerably greater 

capability of reaching jobs) while holding the β value for local workers (0.035) as well as the job 

and residence distributions constant. Figure 5.3 and Table 5.6 present the results of the scenario 

simulation. 

 Compared with the base scenario, the average value of accessibility for local workers 

becomes smaller, which may be the result of greater competition from non-local workers who are 

vested with better mobility. Concurrently, the average accessibility for non-local workers is 

considerably greater, which is obviously due to their greater capability of reaching job 

opportunities. Specifically, the average accessibility scores for local workers in the inner core, 

inner suburbs and outer suburbs are 0.623, 0.598 and 0.493, respectively; the corresponding 

accessibility scores for non-local workers are 0.603, 0.577 and 0.468. Whereas 96 jiedaos are 

accessibility rich for local workers, 82 jiedaos are so for non-local workers. Concerning the 

number of jiedaos with the highest level of accessibility, the gap between local and non-local 
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workers (42 versus 19) is much smaller than in the base scenario (58 versus 10). In general, in 

scenario two, the number of jiedaos having better job accessibility for non-local workers 

increases, and the gap between different hukou workers becomes much smaller, as compared 

with the base scenario. In other words, improving non-local workers’ mobility would be a very 

effective way to improve job accessibility as well as to narrow the gap between different hukou 

workers. Concerning a mobility-oriented strategy, there are two ways of improving transport 

mobility, namely, more investment in car-ownership and in public transit (e.g., Shen, 1998; Shen, 

2001; Wang, 2003; Kawabata, 2003; Sanchez and et al., 2004; Rogalsky, 2010; Niedzielski and 

Boschmann, 2014). Most studies in the U.S. contend that increasing car ownership is more 

effective. However, the case in China might be different in that most Chinese cities have higher 

density and much more compact land use. Wider use of the private car in cities like Beijing, 

Shanghai, Guangzhou and Shenzhen will worsen traffic congestion. Moreover, increasing car 

ownership is against the current transport polices in many major Chinese cities. Therefore, 

increased investment in mass public transport is a more feasible way of improving the mobility 

of non-local hukou holders. Moreover, due to the suburbanized distribution of non-locals, 

focusing more on public transit in suburban areas may be more effective. In terms of the 

distributions of workers, the gap between different hukou workers is still evident. Table 5.6 

shows that 48.63 percent of non-local workers live in accessibility-rich jiedaos; the 

corresponding figure for local workers is 72.31 percent. Only 8.30 percent of non-local workers 

live in jiedaos with the highest levels of accessibility, compared to 37.24 percent of local 

workers. As such, besides improving their mobility, providing low-rent or low-cost housing in 

accessibility-rich areas to non-local workers is also useful.  
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Table 5.6 Percentage distributions of different hukou workers by jiedao accessibility 

category in scenario two 

Job Accessibility 

Hukou status 

Local (%) 
Non-local 

(%) 

0.62-0.68 37.24 8.30 

0.59-0.62 17.49 15.64 

0.55-0.59 17.58 24.69 

0.52-0.55 6.07 15.37 

0.46-0.52 8.80 17.46 

0.27-0.46 12.83 18.54 
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       a. local hukou workers                                                b. non-local hukou workers   

Figure 5.3 Distribution of job accessibility for different hukou workers in scenario two
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5.4 Summary   

 Job accessibility has been a widely discussed topic in the United States, and land-use 

structure and transport mobility are considered the most important determinants. However, 

research on job accessibility in urban China is rare; also, most extant studies use job-housing 

proximity and commuting cost to gauge access to jobs. Accessibility models are seldom 

employed by studies in Chinese cities. Moreover, the hukou system, one of the most important 

institutions in China, has been basically neglected.  

 Based on census and survey data, I investigated the job accessibility of different hukou 

workers in Guangzhou. The results reveal concentric patterns of accessibility for both local and 

non-local workers in Guangzhou, suggesting that moving away from the urban centre is not 

likely to improve job accessibility. One explanation is that jiedaos with high densities of jobs are 

still concentrated in inner core areas. A clear gap in job accessibility between local and non-local 

holders is also found—the former has much better job accessibility than the latter—which seems 

inconsistent with the fact that non-local workers have considerably shorter average commuting 

distances/time, according to survey data. The apparent paradox between inferior job accessibility 

and lower commuting costs for non-local hukou holders could be attributed to a series of hukou-

related constraints in both labour and housing markets and public service and welfare provisions. 

 Two scenario simulations were conducted to examine the influences of land use and 

mobility on job accessibility. The results of the job suburbanization scenario indicate that moving 

jobs from the inner areas to the suburbs does not have a significant influence on job accessibility. 

The ineffectiveness could be attributed to the huge mobility gap between different hukou holders 

and the hukou-related constraints in the labour market. In scenario two, we simulate better 

mobility for non-local workers. The results show that job accessibility for non-locals has 
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significantly increased while job accessibility for locals has dropped slightly. This suggests that 

improving mobility may be an effective strategy to increase job accessibility, which is in line 

with the findings in many U.S. cities. Rather than increasing car ownership, improving public 

transport would be more feasible and effective in Chinese cities like Beijing, Guangzhou and 

Shanghai. Finally, the extreme small portion of non-local workers living in accessibility rich 

jiedaos suggests that locating more suitable housing in accessibility rich areas might be more 

effective than moving jobs to suburban areas. 

 The analysis depicts the spatial variations and hukou-related inequality in job 

accessibility in Guangzhou. The results not only present the unique characteristics of Chinese 

cities but also point towards the utmost importance of the hukou system in people’s daily lives.  
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Chapter 6. Commuting Efficiency, Socio-economic Attributes and Hukou 

 By employing linear-programming approach, this chapter uses survey data to estimate the 

theoretical minimum ( 𝐶𝑚𝑖𝑛 ) and maximum ( 𝐶𝑚𝑎𝑥 ) commutes and evaluate the excess 

commuting rate (𝐸𝐶𝑟 ) and used capacity rate (𝐸𝐶𝑢 ) in Guangzhou. Then, the variations of 

commuting efficiency among different socio-demographic groups are analysed, and the 

mechanism of interactions between hukou and commuting efficiency are investigated. 

6.1 Comparison between Guangzhou and other cities 

 I first compute the aforementioned measures for all workers in the sample and then 

compare these estimates with those previously obtained for cities elsewhere. It is widely 

acknowledged that the degree of aggregation and size of traffic zones have a significant 

influence on the estimation of excess commuting (Chen, 2000; Horner and Murray, 2002). To 

make meaningful comparisons, this study and previous works have similar zone sizes and similar 

levels of aggregation. Table 6.1 presents the results. 

 Among the cities under comparison, Guangzhou has the shortest observed commute (3.53 

km), which is substantially shorter than Los Angeles (16.15 km), London (13.3 km in 1981 and 

14.8 km in 1991) and Dublin (18.68 km in 1991 and 15.94 in 2001). Even Xi’an (5.1 km) has a 

longer observed commute than Guangzhou. As for the minimum commute, the figure for 

Guangzhou is 1.8 km, which is the second shortest in the list, after Taipei’s 0.93 km. These short 

minimum commutes may be contrasted with the very high figures in London, being 10.8 km in 

1981 and 12.1 km in 1991; the latter is likely to reflect London’s extreme large built-up area and 

prevalent inward commute. However, while the excess commute rate for Guangzhou (48.9 

percent) is close to the average of a selection of U.S. cities (57.7 percent), it is much higher than 
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for London (19.1 percent in 1981 and 18.6 percent in 1991, other U.K. cities (25.9 percent in 

1981 and 21.1 percent in 1991) as well as Xi’an (21.0 percent). In Guangzhou, the relatively 

balanced job-housing relations, as implied by the short observed and excess commutes, do not 

lead to better commuting efficiency; other factors must also be at play (Hamilton, 1982; 

Levinson, 1998; Rouwendal, 1998; Rodriguez, 2004).  

 Concerning the maximum commute estimate, the reported figures for Western cities are 

much greater than Guangzhou and other Asian cities. This is probably attributed to the larger size 

of metropolitan areas and a high degree of job/housing suburbanization in America and other 

Western countries (Horner, 2002). Moreover, with respect to the used commuting potential rate, 

the estimate for Guangzhou is 11.8 percent, about the same as Xi’an (11 percent) but much 

smaller than Dublin (51.5 percent in 1991 and 37.9 percent 2001). The commuting efficiency of 

Guangzhou given by the used capacity rate is very different from that given by the excess 

commuting rate. Evidently, more research is needed to shed light on the complexity of 

commuting efficiency. 
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Table 6.1 Comparison of Guangzhou’s commuting efficiency and that in previous studies 

Research City Year Group 
Minimum 

commute(km) 

Observed  
commuting 

(km) 

 Excess 
commuting rate 

(%) 

Maximum  
commuting 

(km) 

Commuting 
potential  

(km) 

Used  
capacity rate  

(%) 

The present 
study 

Guangzhou  2010 - 1.8 3.5 48.9 16.4 14.6 11.8 

Small and Song 
(1992) 

Los Angeles  1980 - 5.0 16.2 69.1 - - - 

Frost and et al. 
(1998) 

London 
1981 - 10.8 13.3 19.1 - - - 

1991 - 12.1 14.8 18.6 - - - 

A selection of UK 
cities except London 

1981 - 5.3 7.2 25.9 - - - 

1991 - 6.6 8.4 21.1 - - - 

Chen (2000) Taipei 1990 - 0.9 4.6 79.9 - - - 

Horner (2002) 
A selection of US 

cities 
1990 - 5.1 11.9 57.5 31.0 25.9 29.5 

Murphy (2009) 

Dublin 1991 
Private transport 7.3 19.6 63.1 31.7 24.5 50.7 

Public transport 8.1 15.9 50.0 22.5 14.5 54.4 

General 7.4 18.7 60.3 29.3 21.9 51.5 

Dublin 2001 
Private transport 3.5 16.4 78.4 39.1 35.6 36.2 

Public transport 5.5 14.8 59.8 26.6 20.6 43.0 

General 4.4 15.9 72.7 34.9 30.6 37.9 

Zhou and et al. 
(2013) 

Xi’an 2011 - 4.0 5.1 21.0 14.6 10.6 11.0 
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6.2 Commuting efficiency variations among different socio-economic groups 

 In this subsection, we report the estimates showing the effects of hukou status, selected 

socioeconomic attributes and housing tenure on excess commute and commuting efficiency in 

Guangzhou. The results are given in Figure 6.1.  

6.2.1 Socio-economic status attributes and commuting efficiency 

 Figure 6.1 shows that the minimum commutes of local and non-local hukou holders are 

very close to each other. The former shows longer actual commutes and much shorter maximum 

commutes compared to the latter. In terms of commuting efficiency, the result demonstrates that 

locals have much higher excess commutes and used commuting capacity rates (36.1 percent and 

11.2 percent) than non-locals (24.3 percent and 4.4 percent), respectively. In short, locals 

commute longer distances and have inferior commuting efficiencies compared to non-locals. The 

differences in commuting patterns and efficiency between different groups have also been found 

in previous studies (e.g., White, 1988; Ma and Banister, 2006). In general, the jobs of local 

residents are more suburbanized than their housing (see Table 3.2), which might result in a large 

portion of inward commuting and thus greater excess commute (Frost and et al., 1998). 

Moreover, locals tend to be less resistant to a long commute due to their greater transport 

mobility and socio-economic status (Li and Liu, 2016). For workers with a non-local hukou, their 

jobs are much more suburbanized than locals and a large portion of them work in manufacturing 

factories in outer suburban areas. Given the fact that housing prices in the suburbs are relatively 

low and many suburban factories provide dormitories for workers, non-locals are much more 

likely to find suitable housing close to their suburban jobs. However, although job 

suburbanization gives non-locals certain advantages, they have much inferior transport mobility 
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than locals and face a series of constraints on the labour and housing market, both of which are 

supposed to result in inferior commuting efficiency for non-locals. The result of superior 

commuting efficiency for non-locals might be explained by the complex interactions between 

hukou status and other socio-economic attributes, which will be explicitly discussed in the next 

section.  

 Regarding education attainment, commuters with lower education attainment (illiterate, 

primary or secondary) have shorter minimum and actual commutes than those with higher 

education attainment (tertiary or above). The shorter commute for the former may be attributed 

to their greater concern about commuting costs. Moreover, a considerable portion of lower 

educated people lives in urban villages close to job clusters or works in suburban manufacturing 

enterprises, which provide dormitories or are surrounded by abundant low-price housing. On the 

other hand, low educated commuters have considerably longer maximum commutes, which may 

be partly attributed to their suburbanized job and housing distribution (jobs that require highly 

educated workers tend to be centralized in inner areas). For commuting efficiency, the excess 

commute rates indicate greater efficiency for higher educated people (29.5 percent) compared to 

lower educated workers (64.5 percent). This might be partly explained by the fact that the former 

has a greater ability to afford housing and private cars, which gives them greater residential and 

commuting flexibility (more likely to afford housing close to jobs and no need to compromise 

for access to bus/metro stations). However, considering commuting capacity rates, the result is 

different in that lower educated workers (10.7 percent) have greater commuting efficiency than 

those with higher education attainment (14.6 percent). This is clearly related to more 

suburbanized jobs and housing distribution of lower educated workers.   

 Regarding income, commuters with lower household income (less than 6,000 RMB) 

http://dict.youdao.com/w/be%20supposed%20to/#keyfrom=E2Ctranslation
http://dict.youdao.com/w/be%20supposed%20to/#keyfrom=E2Ctranslation
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present shorter minimum and actual commutes than those with higher household incomes (more 

than 6,000 RMB). The shorter commute for the former may be ascribable to their greater concern 

about commuting costs. Moreover, a considerable percentage of the workers from lower income 

households who live in urban villages close to job clusters or work in suburban manufacturing 

enterprises that provide dormitories or are surrounded by abundant low-cost housing. On the 

other hand, commuters from low-income households have considerably longer maximum 

commutes, which may be partly attributable to their suburbanized job and housing distribution 

(well-paid jobs tend to be concentrated in inner areas). For commuting efficiency, the excess 

commute rates indicate greater efficiency for workers from higher income households (35.6 

percent) compared to those from lower income families (69.5 percent). This might be partly 

explained by the fact that the former has greater affordability of housing and private cars, which 

provides greater residential and commuting flexibility (i.e., more likely to afford housing close to 

job locations and free from the need to compromise for access to bus/metro stations). However, 

considering commuting capacity rates, the result is different in that workers from lower income 

households (10.7 percent) present greater commuting efficiency than those from higher income 

households (13.4 percent). This is related to the more suburbanized jobs and housing 

distributions of workers from lower income households.   

 In terms of employment organization types, workers in governmental organizations or 

state-owned enterprises have slightly longer minimum and actual commutes than those in 

privately or individual-owned enterprises. This might be explained by the greater mobility in 

employment of privately or individual-owned enterprises, which implies that the workers are 

more likely to adjust jobs for shorter commutes. Governmental organizations or state-owned 

enterprises are usually considered superior or stable organizations that provide higher income 
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and better welfare for their employees. Therefore, their workers are not likely to trade off jobs 

for shorter commutes. On the other hand, workers in governmental organizations or state-owned 

enterprises have shorter maximum commutes. This could be explained by their more centralized 

distribution. Concerning commuting efficiency, the excess commute rates indicate greater 

efficiency for people working in governmental organizations or state-owned enterprises while the 

used capacity rates present the opposite result. The lower excess commute rate of workers in 

governmental organizations or state-owned enterprises could be explained by their much greater 

transport mobility and flexibility (much higher percentage of car-ownership) while the low used 

capacity rate of those working in privately or individual-owned enterprises is mainly related to 

their more suburbanized distribution of jobs and housing.  

Table 6.2 Commuting efficiency of groups with different socio-economic status 

 
Excess commute 

rate 
 (%) 

Commuting 
capacity 

(km) 

Used  
capacity rate  

 (%) 

Hukou status     

     Hukou  36.1 12.35 11.2 

     Non-hukou  24.3 16.88 4.4 

Education attainment     

     Illiterate, primary or secondary  64.5 16.22 10.7 

     College or above education  29.5 10.96 14.6 

Monthly Household income (RMB)     

     Less than 6000  69.5 16.58 10.7 

     More than 6000  35.6 12.31 13.4 

Employment organization type    

     Government or institutional organization 

or State-owned enterprise 
43.7 12.96 13.2 

     Private or individual-owned enterprise 47.4 14.68 10.7 

6.2.2 Transportation attributes and commuting efficiency 

 Concerning car-ownership, the maximum commutes of car-owners and non-owners are 

very close to each other while the former group has a much longer minimum and actual commute 

as well as greater commuting efficiency than the latter group. The paradox between a longer 

observed commute and higher commuting efficiency for car-owners may be partly explained by 
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their greater commuting flexibility, which makes them less dependent on public transport and 

thus less likely to compromise their commutes and housing locations for proximity to bus/metro 

stations. On the other hand, non-car owners rely heavily on mass public transport and are 

inclined to trade shorter commutes for access to bus/metro stations. Moreover, the inflexible 

routes make public transit users more vulnerable to traffic congestion.  

 With regard to transportation mode, as expected, people commuting by non-motorized 

transport have shorter minimum and actual commutes than those commuting by motorized 

transport. The former group, however, presents longer maximum commutes than the latter one. 

This could be explained by the fact that non-motorized commuters are also widely distributed in 

suburban areas while their motorized counterparts are mainly concentrated in inner areas. Among 

motorized commuters, although the actual commutes of public transport commuters and those of 

private car commuters are very close to each other, the former has significantly shorter minimum 

and maximum commutes than the latter. One possible explanation is that the private car 

commute has much greater transport mobility and flexibility while the public transit commute is 

constrained by rigid routes and unevenly distributed stations. Moreover, public transport 

infrastructure is mainly concentrated in inner areas, which also limits the competence of public 

transport in suburban areas. Regarding commuting efficiency, the excess commute rates show 

that non-motorized commuters (67.3 percent) have the lowest efficiency while private car 

commuters (20.2) have the highest efficiency. The high excess commute rate of the non-

motorized commuters might be attributed to their extremely short observed commutes (78.1 

percent of them are intra-jiedao commuters with an average commuting distance of only 1.06 

km), which leads to a relatively high excess commute rate even though the absolute excess 

commute distance is quite modest. In contrast, the used capacity rates tell another story in that 
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non-motorized commuters (7.1 percent) have the greatest commuting efficiency while mass 

public transport commuters (29.8 percent) have the lowest efficiency. The extremely low used 

capacity rate of non-motorized commuters could be explained by the fact that non-motorized 

commutes also exist widely in suburban areas. However, the highest used capacity rates of public 

transport commuters may be attributed to their inferior mobility and flexibility as well as the 

centralized distribution of the public transport infrastructure. The contradictions between the 

excess commute rate and used capacity rate among different transport commuters are also found 

in Murphy’s (2009) study in Dublin. 

Table 6.3 Commuting efficiency of groups with different transportation attributes 

 
Excess commute 

rate (%) 
Commuting 

capacity (km) 
Used capacity 

rate  (%) 

Car-ownership     

     Yes  20.4 11.9 9.8 

     No  61.7 15.64 11.5 

Commuting mode     

     Walk and bicycle  67.3 16.65 7.1 

     Bus and metro  48.6 10.35 29.8 

     Car and taxis 20.2 11.04 11.6 

6.2.3 Household and residential attributes and commuting efficiency  

 In terms of homeownership, homeowners tend to have longer minimum and actual 

commutes compared to tenants. This may be attributed to the higher cost of housing relocation 

for the owners, which makes them reluctant to adjust housing for shorter commutes. However, 

tenants show longer maximum commutes than owners, which could be a result of the 

suburbanized distribution of rental housing (64.24 percent of the rental housing are located in 

suburb areas). Regarding commuting efficiency, the excess commute rates indicate better 

efficiency for owners, which may be partly explained by their greater transport mobility and 

flexibility (25.72 percent of homeowners have cars while only 2.74 percent of the tenants do). 

However, the used capacity rates indicate higher commuting efficiency for tenants, which is due 
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to their more suburbanized distribution. The differences in commuting patterns and efficiency 

between homeowners and tenants can also be found in previous studies (Clark and Dieleman, 

1996; Cropper and Gordon, 1991). 

 With respect to housing types, people living in urban villages have shorter minimum and 

actual commutes than those living in regular housing. Usually, urban villages in Chinese cities 

are located close to job clusters or major public transport stations, which contribute to short 

commutes for the residents. Moreover, urban villages often contain many individual or private-

owned enterprises that provide abundant inside-village jobs for their residents. However, the 

maximum commute for urban village residents is much longer than the maximum commute for 

those living in regular housing. This might be explained by the more dispersed and suburbanized 

distribution of urban villages in Guangzhou while the regular housing or real estate projects are 

mainly concentrated in inner areas. Concerning commuting efficiency, the excess commute rates 

indicate better efficiency for regular housing residents. It may be partly explained by the fact that 

most of the urban village residents (94.87 percent) have lower education attainment, which 

means many of them may not be able to find suitable jobs in proximal job clusters (especially in 

the central area) and have to commute longer distances. However, the used capacity rate 

indicates greater commuting efficiency for urban village residents, which is clearly related to 

their suburbanized distribution. 

 As for the household structure, the differences in actual and theoretical commutes 

(minimum and maximum) between workers from single- and multi-worker families are 

insignificant. However, while the used capacity rates show the same level of commuting 

efficiency for workers of different household structure, the excess commute rates indicate greater 

commuting efficiency for workers from single-worker households. One of the possible 
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explanations is that most of the multi-worker families are faced with the infeasibility of 

optimizing multiple commuting trips simultaneously, which leads to a lower commuting 

efficiency. Similar differences in commuting efficiency between workers from different 

households are also found in Los Angeles (Kim, 1995) and Toronto (Buliung and Kanaroglou, 

2002). 

 In general, socio-economically inferior groups i.e., non-local hukou holders; non-car-

owners; lower educated groups; low income groups; workers in privately or individual-owned 

enterprises; workers living in urban villages, tenants or people commuting by non-motorized 

transport or mass public transport have shorter minimum and actual commutes but longer 

maximum commutes compared to superior groups, including local hukou holders, car-owners, 

higher educated groups, higher income groups, workers in governmental or state-owned 

organizations, workers living in regular housing, residence-owners and people commuting by 

private cars. It implies that socio-economic inferior groups have more balanced but suburbanized 

distributions of jobs and housing than groups with superior socio-economic status. However, the 

balanced job-housing relations and low commuting costs for the inferior groups may not 

necessarily mean that they are better off than superior groups. To some extent, it could be 

considered a reflection of their inferior transport mobility/flexibility and vulnerability to high 

commuting costs. 

 Concerning commuting efficiency, the excess commute rates present greater commuting 

efficiency for socio-economic superiors than those with inferior socio-economic status. It could 

be partly attributed to the greater residential and transport mobility (greater affordability of 

housing and cars) of the superiors. Moreover, a large percentage of the inferior groups are 

distributed in suburban areas and rely on public transit while the transport infrastructure in the 
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suburbs is inadequate to meet their needs, which leads to higher excess commute rates. However, 

another noteworthy finding is that, non-local hukou holders are more or less a proxy for socio-

economic inferior people, but they have a lower excess commute rate than local hukou holders. 

Such a contradiction between lower socio-economic status and higher commuting efficiency for 

non-locals may imply the importance of hukou-related constraints on job/housing markets and 

public service/welfare services. On the other hand, the used capacity rates offer a different story 

in that the socio-economic inferior groups have greater commuting efficiency than superior 

groups. The explanation is that the job and housing distributions of the inferior groups are more 

suburbanized than the inferiors, which leads to a greater commuting capacity for the former and 

thus a lower degree of used capacity rates. However, lower used capacity rates do not necessarily 

mean that inferior groups are better off. Actually, the absolute excess commute distances of 

inferior and superior groups are very close to each other, but the former is much more vulnerable 

to excess commutes due to the lower socio-economic status.  

Table 6.4 Commuting efficiency of groups with different household and residential 

attributes 

 
Excess commute 

rate 
 (%) 

Commuting 
capacity 

(km) 

Used  
capacity rate  

 (%) 

Housing type     

     Regular housing  47.8 13.42 12.9 

     Urban village  53.9 23.81 6.7 

Homeownership     

     Owner  41.1 13.18 12.7 

     Renter  58.6 16.17 10.4 

Household structure    

     Multi-worker household 48.2 14.76 11.4 

     Single-worker household 42.1 13.95 11.7 
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6.3 Mechanisms underlying the interactions between hukou status and commuting efficiency 

 This section further divides different socio-economic groups by hukou status and 

evaluates their commuting efficiency for two purposes. The first is to investigate the paradox 

between greater efficiency for non-locals and inferior efficiency for people with lower socio-

economic status. The second is to examine the mechanism underlying the interactions between 

hukou status and commuting efficiency,  

6.3.1 Socio-economic status attributes, hukou status and commuting efficiency 

 Regarding education attainment, among low-educated commuters, the excess commute 

rates show higher efficiency for locals while the used capacity rates indicate the opposite. 

According to the survey data, 32.16 percent of local low-educated workers are motorized 

commuters while the percentage of motorized commuters among non-local, low-educated 

workers is only 16.56 percent. Moreover, locals have more centralized jobs and a more 

concentrated distribution of housing, which give them better access to transport infrastructure. In 

general, among low-educated commuters, locals have greater transport mobility than non-locals, 

which lowers the excess commute rate for the former. Concerning the lower used capacity rates 

of non-locals among low-educated commuters, it is their much more suburbanized jobs and 

housing distribution (72.28 percent of jobs and 71.76 percent of housing are distributed in 

suburbs) that led to a much greater commuting capacity. Among high-educated commuters, both 

indices present greater efficiency for locals. One possible reason is that a much higher percentage 

of locals (44.56 percent) are private car commuters than non-locals (13.98 percent), which 

contributes to a much greater commuting mobility for the former. Moreover, a large portion of 

non-local, high-educated workers works in the new CBD (i.e., Zhujiang New Town) in the inner 

areas so they have relatively centralized jobs and housing distribution and thus lower commuting 
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capacity. 

 In terms of household income, among low-income commuters, the excess commute rates 

demonstrate the locals have higher efficiency while the used capacity rates suggest the opposite. 

Similar to low-educated people, among low-income workers, locals have a much higher 

percentage of motorized commutes and more centralized jobs and housing distribution than non-

locals, which lead to better transport mobility for the former and thus less excess commutes. The 

low used capacity rates for non-locals among low-income commuters could be explained by their 

greater commuting capacity related to more suburbanized jobs and housing distributions. Among 

high-income workers, the differences between locals and non-locals are not significant, which 

implies that they might have a similar distribution of jobs and housing as well as transport 

mobility.  

 Considering the employment organization type, among workers in governmental 

organizations or state-owned enterprises, non-locals have greater efficiency than locals. One of 

the most important reasons is that the latter (82.76 percent) has a much higher percentage of 

homeownership than the former (31.91 percent), which means non-locals have greater residential 

mobility due to the relatively lower cost of relations. Among workers in individually or privately 

owned enterprises, the excess commute rates show that locals have greater efficiency than non-

locals. This could be attributed to the much greater transport mobility for the former (24.07 

percent of the locals commute by car compared to only 4.75 percent of non-locals). However, the 

efficiency of locals and non-locals are similar in commuting capacity. 
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Table 6.5 Interactions between socio-economic status and hukou status  

 

Excess commute rate 

(%) 

Used capacity  

rate (%) 

local Non-local local Non-local 

Education attainment     

     Illiterate, primary or secondary  55.3 63.5 10.2 8.5 

     College or above education  27.5 39.5 10.6 16.0 

Monthly Household income (RMB)     

     Less than 6000  57.7 66.1 10.1 8.9 

     More than 6000  36.2 39.2 11.6 11.6 

Employment organization type     

     Government or institutional 

organization or State-owned enterprise  
39.1 23.1 10.4 5.8 

     Private or individual-owned enterprise 35.9 56.2 9.5 9.4 

 

6.3.2 Transportation attributes, hukou status and commuting efficiency  

 Concerning car-ownership, among car-owners, non-locals have a greater commuting 

efficiency than locals. One possible explanation is that non-local car-owners (5.76 percent) have 

much lower homeownership than local car-owners (23.26 percent), which means the former is 

more likely to adjust their residential location to optimize the commute. Moreover, 81.40 percent 

of non-local car-owners work in private or individual-owned enterprises while the corresponding 

percentage for local car-owners is only 56.79 percent, which implies that non-locals have greater 

mobility in employment and tend to be more likely to adjust employment locations for a shorter 

commute. However, among non-car-owners, the excess commute rates indicate that locals have 

greater efficiency than non-locals. In Guangzhou, local non-car-owners have more centralized 

jobs and housing distributions as well as a larger portion of motorized commutes compared to 

non-local non-car-owners. Given the fact that public transport infrastructure is mainly 

concentrated in the inner areas of Guangzhou, locals tend to have greater transport mobility and 

thus more efficient commutes than non-locals among non-car-owners. On the other hand, the 

used capacity rates indicate that non-locals have slightly higher efficiency than locals, which 
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could be attributed to the more suburbanized distribution of jobs and housing of the former. 

 In terms of the commuting mode, among non-motorized or public transit commuters, 

local hukou holders present greater commuting efficiency than non-locals. In Guangzhou, the 

jobs and housing of locals are mainly concentrated in inner areas with compact land-use 

arrangements and a well-developed public transport infrastructure while a large percentage of 

non-locals are distributed dispersedly in suburban areas. This implies that locals may have 

shorter non-motorized commutes and better access to public transport than non-locals. Among 

auto commuters, non-locals have a much greater commuting efficiency than locals. One of the 

possible explanations is that, compared to locals, non-locals have much greater mobility in 

employment and residence (a much lower percentage of homeownership and much less 

likelihood of working in governmental or state-owned organizations). Therefore, non-local auto 

commuters are more likely to adjust their employment and residential locations for optimized 

commutes. 

Table 6.6 Interactions between transportation attributes and hukou 

 

Excess commute rate 

(%) 

Used capacity  

rate (%) 

local Non-local local Non-local 

Car-ownership     

     Yes  26.0 17.9 9.6 6.2 

     No  52.7 64.6 10.8 10.2 

Commuting mode     

     Walk or bicycle  53.3 65.7 5.6 6.5 

     Bus or metro  46.4 49.4 21.1 31.6 

     Private car or taxi  25.5 17.2 10.4 5.9 

6.3.3 Household and residential attributes, hukou status and commuting efficiency  

 In terms of housing type, among residents in regular housing, the excess commute rates 

show that locals have greater efficiency while the used capacity rates suggest the opposite. The 

former could be explained by the fact that locals have much greater transport mobility than non-
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locals while the latter is attributed to a more suburbanized distribution of jobs and housing for 

non-locals. Notably, among residents in urban villages, both indices show much greater 

commuting efficiency for locals. One of the most important explanations is that a large 

percentage of local residents in urban villages are indigenous villagers who own and live in 

multi-storey buildings and run small businesses (e.g., individual-owned manufacturing factories 

or convenient stores) in the villages or even inside their properties.  

 Regarding homeownership, among homeowners, local hukou holders present greater 

commuting efficiency than non-locals. This might be explained by the fact that a considerable 

percentage of non-local homeowners have their housing in suburban areas while working in 

inner areas (34.80 percent of their job locations are located in inner core zone while the same 

case for their housing is only 6.67 percent), which leads to excessive inward commutes and thus 

lower commuting efficiency (Frost and Linneker, 1998). Among tenants, the excess commute 

rates show higher efficiency for locals while the used capacity rates indicate the opposite. The 

former could be explained by the locals’ greater transport mobility (a much higher percentage of 

car-ownership and motorized commutes) while the latter is related to the suburbanized 

distribution of non-locals. 

 Considering household structure, among people from multi-worker households, locals 

have greater commuting efficiency. In Guangzhou, many of the local multi-worker households 

are nuclear families with unmarried children (77.0 percent) and two breadwinners. Usually, the 

husband is the main breadwinner while the wife is a supplementary income earner who focuses 

more on childcare or other household responsibilities and is concerned more about optimizing 

the commute. On the other hand, non-local, multi-worker households are less likely to have 

children living with them due to their ineligibility for local public education and are thus less 
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likely to be constrained by household responsibilities and more willing to accept excess 

commutes (Li and Liu, 2016). Nevertheless, among those from single-worker families, the 

excess commute rates present slightly higher efficiency for the locals while the used capacity 

rates show considerable greater efficiency for the non-locals. The former is due to the greater 

commuting mobility of local hukou holders while the latter could be explained by the 

suburbanized distribution of the non-locals. 

 In general, among different socio-economic groups, evident gaps in commuting 

efficiency exist between local and non-local hukou holders. These efficiency gaps could be 

attributed to several reasons: 1) different mobility in transportation, residence and employment; 

2) different distributions of job and housing; 3) different access to public services and welfare 

and 4) hukou-related segmentations in job and housing markets.  

Table 6.7 Interactions between residential and household attributes and hukou 

 

Excess commute rate 

(%) 

Used capacity  

rate (%) 

local Non-local local Non-local 

Housing type     

     Regular housing  42.5 53.6 11.5 10.0 

     Urban village  27.0 90.2 2.7 14.2 

Homeownership     

     Owner 17.0 25.1 4.5 7.6 

     Renter  48.5 59.5 11.9 9.1 

Household structure     

     Multi-worker household 38.2 60.1 9.4 10.1 

     Single-worker household 39.3 42.1 11.7 7.9 
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6.4 Summary   

 This chapter compares Guangzhou with a series of Western cities like Los Angeles, 

London and Dublin and finds that Guangzhou has more balanced spatial job-housing relations 

and a lower level of commuting costs. However, the short observed and excess commutes of 

Guangzhou have not led to better commuting efficiency. Moreover, the commuting efficiency 

given by the used capacity rate is very different from that given by the excess commuting rate. It 

implies not only the complexity of commuting efficiency but also the need for more investigation 

into the influences of other factors (Hamilton, 1982; Levinson, 1998; Rouwendal, 1998; 

Rodriguez, 2004). 

 Analysis of different groups indicates that, although socio-economic inferior groups have 

shorter minimum and actual commutes, their commuting efficiency is lower than those with 

superior socio-economic status. It could mainly be attributed to the differences in transport and 

residential mobility between them. More explicit analysis on the interactions between hukou 

status and other socio-economic attributes reveal that, among different socio-economic groups, 

non-locals have considerably higher excess commute rates than locals. This implies that, in 

addition to general socio-economic factors (e.g., income, education, homeownership, etc.), 

hukou-related constraints on labour and housing markets and transport mobility also play 

essential roles in commuting efficiency.  
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Chapter 7. Conclusion and Outlook 

The hukou system is one of the most important institutions in China, and it has immense 

implications in job-housing relations and commutes. By placing various constraints on labour 

and housing markets and public service and welfare provisions, the hukou system affects 

people’s decisions about jobs, housing and commuting. However, in spite of the importance and 

complexity of the interactions between hukou and job-housing relations and commute, extant 

studies in Chinese cities have not given enough attention to the roles of hukou system. The 

current literature on China mainly focuses on the influence of land use and general socio-

economic factors, and the majority of them are simply tests of hypotheses based on Western 

experiences. Addressing a deficiency in the extant literature, this study places the hukou system 

at the forefront of the analysis on job-housing relations and commutes in the case of Guangzhou. 

7.1 Contextualization  

 Today, congestion is the norm in big cities around the world. Scholars and policy makers 

have been seeking solutions through the investigation of job-housing relations and commutes for 

decades. Three themes are at the heart of empirical and theoretical research on job-housing 

relations and commutes: 1) commutes and land use, 2) commutes and sustainability and 3) GIS 

and commutes (Horner, 2004). For the themes of sustainability and GIS, both concepts were 

brought to the forefront of research on job-housing relations and commutes in the late 1980s. For 

the former, while many of the relevant studies are conducted with ideas of sustainable 

development at the global level, more effort is needed in local issues (Mazza and Rydin, 1997; 

Horner, 2004). For GIS-based research, most of the relevant studies could be considered statistic-

oriented approaches for commuting issues, which are more sophisticated. Obviously, GIS-based 
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studies are more likely to be subject to data problems in that the unavailability of proper data 

may significantly constrain the analysis. 

The present study could be situated in the theme of commuting and land use, which 

emphasizes the role of space and attracts the most attention. Horner (2004) categorizes this 

theme into three interrelated topics, which form the framework of the present research: job-

housing relations, accessibility and excess commute (see Figure 7.1). Concerning research on the 

first topic, although a great deal of research has attempted to reveal the interrelations between 

job-housing balances and commuting, many debates have occurred on the merits and 

implications of the job-housing balance and no consensus has been reached yet (Cervero, 1989; 

Giuliano and Small 1993; Horner 2002; 2004). With respect to the topic of accessibility, it is 

closely related to the job-housing balance. Usually, people consider job accessibility as an 

alternative for the measurement of the job-housing ratio, but the former tends to be more 

advanced, which would not only account for the influences from other areas but also incorporate 

land-use structures and job competition. However, most of the extant studies are mainly based on 

Western cities and the policy implications are ambiguous. For the topic of the excess commute, 

along with relevant concepts like maximum and random commutes, it is an approach to address 

the unexplained (by land use) part of the home-to-work travel as well as to evaluate the 

commuting efficiency. Previous studies have placed much attention in examining the possible 

factors (e.g., income, car ownership, transport mode) influencing the excess commute, but there 

are still some ambiguities about the roles of some institutional factors and local context.  
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Figure 7.1 Contextualisation of this study (represented by the dashed rectangle) 

 

7.2 Conclusions and implications 

7.2.1 Relatively balanced job-housing relations and modest commuting cost of Guangzhou 

Since the late 1950s, along with the wide use of automobiles, urban areas and the 

suburbanization of jobs and housing in Western countries, especially in the U.S., have rapidly 

expanded (Downs, 1998; Sultana and Weber, 2007; Sultana and Weber, 2014). The consequences 

are extensive urban sprawl, a spatial mismatch of job-housing and excessive commuting costs. In 

the case of China, the central government initiated the Open and Reform policy beginning in the 

late 1970s. Underpinned by Land Leasing Reform and Housing Reform, cities in China have 

expanded their built-up areas very rapidly, especially in major cities like Beijing, Guangzhou and 

Shanghai. Moreover, accompanying the gradual reform or the hukou system, the control on rural-

to-urban migration has been loosened and hundreds of millions of peasants have since moved to 
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cities in search of jobs and better lives. The marketization-oriented reforms also stimulated the 

development of various industries, and a large number of factories and office buildings have 

been constructed in cities. Under the tremendous transformation of Chinese cities, the job-

housing relation and commuting patterns in urban areas have also witnessed significant changes. 

The first substantive chapter of this thesis examines the general job-housing relations and 

commuting patterns in Guangzhou. It obviously that the job-housing relations in Guangzhou are 

quite balanced spatially compared with U.S. cities like Chicago and Atlanta (e.g., Wang, 2000; 

Sultana, 2002), and the spatial mismatch problems prevalent in U.S. cities in the 1960s does not 

exist in Guangzhou. According to survey data, more than 60 percent of residents in Guangzhou 

are local commuters who live and work in the same or adjacent jiedaos. For commuting patterns, 

more than half of workers in Guangzhou are non-motorized commuters and only 16 percent 

commute by private cars, which stand in sharp contrast to what is happening in U.S. cities where 

most workers travel by automobile. Concerning the commuting costs, the commuting time and 

distance in Guangzhou is 18.8 minutes and 3.5 km, respectively. However, in most U.S. cities, 

the majority of workers have a much more excessive average commuting time and distance, not 

less than 30 minutes and 5 km. On one hand, the stark differences between Chinese cities and 

Western cities could be attributed to their different land-use structures, development of transport 

infrastructure and population density; on the other hand, it is also related to unique institutional 

characteristics in China like the hukou and danwei system.  

7.2.2 The significant role of the hukou system in labour and housing markets and provisions of 

public service and welfare 

The hukou system, or household registration system, has been the most powerful social 

control tool in China. The hukou system classifies people by type (urban versus rural hukou) and 
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registration location (local versus non-local), which have significant implications in labour and 

housing markets and public service and welfare provisions. Before the late 1970s, the hukou type 

(urban versus rural) was the most important in that rural hukou holders were prohibited from 

moving to urban areas and were ineligible for various public welfare and services exclusively for 

urban hukou holders. Moreover, the conversion of hukou type was very difficult and strictly 

controlled by the central government (Chan and Buckingham, 2008). In general, in pre-reform 

times, the Chinese society was divided into two segments (i.e., rural and urban areas) (Chan, 

1996). However, since the late 1970s, the hukou system went through a series of gradual reforms, 

which has shifted the focus from the hukou type to registration location. Alongside the launch of 

market-oriented reforms, the control on rural to urban migration was loosened and hundreds of 

millions of peasants have since moved to the cities. Nevertheless, the hukou system places an 

invisible wall inside the cities and divides the population into two groups (i.e., local and non-

local hukou holders) (Chan and Buckingham, 2008). The local authorities have been vested with 

much greater power on hukou issues and tend to utilize the hukou system to maximize their local 

interests. Especially in major cities like Guangzhou, Beijing and Shanghai, unskilled and low-

educated rural migrants are not likely to be given a local hukou status while providing numerous 

amounts of cheap labour (Chan, 2009; Li and et al., 2010). In general, most of the non-local 

hukou holders are also ineligible for public services and welfare provided by local authorities. 

Moreover, non-local hukou residents also face a series of constraints on labour and housing 

markets.  

Mediating through labour and housing markets and public service and welfare provisions, 

the hukou system exerts a significant influence on people’s job-housing decisions and 

commuting behaviours in Chinese cities. Specifically, non-local hukou holders are ineligible for 
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jobs in government or state-owned organizations, most of which are located in relatively central 

areas and provide a decent salary. Concerning housing, most non-local residents are excluded 

from public housing and are subject to high minimum down payment rates, which affect their 

housing affordability and thus force them to choose low price housing in urban villages or urban 

periphery. Moreover, most of the non-local hukou holders are excluded from the drawing of local 

car license plates in major cities like Beijing, Guangzhou, Shanghai and Shenzhen, which 

contribute to their extremely low car ownership and inferior transport mobility. All of these 

hukou-related constraints have significant influences on the job, housing and commuting 

decisions of non-local hukou residents and lead to evident gaps between local and non-local 

hukou holders. Moreover, such gaps are mainly related to institutional constraints and have little 

to do with the distinctions caused by skill, income and education (Qiao et al., 2009; Zhao et al., 

2010; Ma et al., 2012; Li and Liu, 2016). 

According to the survey, local hukou holders have much higher percentages of working in 

government or state-owned organizations, owning housing and private cars compared to non-

local hukou holders. Also, locals have more centralized employment and housing distributions. 

More specifically, local hukou holders (21.1 minutes and 3.8 km) present considerably longer 

average commuting times and distances compared to those without a local hukou status (14.4 

minutes and 3.1 km). While 57.2 percent of the locals are local commuters (living and working 

in the same or adjacent jiedaos), the corresponding percentage for the non-locals is more than 

80.0 percent. Considering the commuting mode, non-local hukou holders are much more likely 

to be non-motorized commuters and much less likely to rely on a private car for commuting than 

the locals. In short, the hukou system is an important institution influencing people’s job, housing 

and commuting decisions in Guangzhou, which leads to evident gaps between the locals and 
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non-locals. 

7.2.3 Inequalities in job accessibility and commuting efficiency between different hukou holders 

Job accessibility is a much more comprehensive and sophisticated measurement for job-

housing relations compared to the ratio between the number of jobs and housing, which could 

account for the influence of jobs based on proximity and could incorporate the competition of 

job opportunities (Levinson, 1998; Koenig, 1980; Hanson and Schwab, 1987). Excess commute 

and relevant concepts like maximum commute are approaches to examine the unexplained (by 

land-use patterns) part of commute, which are also considered as essential indicators for 

commuting efficiency. Explicit analysis of job accessibility and commuting efficiency reveal that 

significant differences between local and non-local hukou holders exist. Specifically, local hukou 

workers have a much higher degree of job accessibility than non-local hukou holders, and more 

than 75 percent of the former live in accessibility-rich jiedaos while less than 40 percent of the 

latter do so. The analysis also reveals that increasing transport mobility for non-local hukou 

workers could significantly alleviate the accessibility inequality between different hukou holders 

while the job suburbanization policy seems to be ineffective. Considering commuting efficiency, 

while groups with inferior socio-economic status have lower degrees of commuting efficiency, 

the non-local hukou workers have greater commuting efficiency than local hukou holders, which 

seem to contradict each other. More explicit analysis controls the socio-economic status of 

workers, and the results indicate a greater commuting efficiency for non-local hukou holders. 

This implies that in addition to general socio-economic factors (e.g., income, education, 

homeownership, etc.), hukou status exerts substantial influence on people’s commuting 

efficiency through labour and housing markets and public service/welfare provisions.  

In other words, mediating through labour and housing markets and public service/welfare 
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provisions, the hukou system has significant influences on people’s mobility in transportation, 

residence and employment as well as the distribution of jobs and housing. All these contribute to 

the evident distinctions in the job accessibility and commuting efficiency between local and non-

local hukou holders. 

7.3 Limitations and outlook for future research 

Several limitations remain in this study and thus leave room for improvements in future 

studies. First, only one city with large numbers of non-local hukou holders is examined. In 

China, all of the major cities including Guangzhou, Beijing, Shanghai and Shenzhen have 

considerable portions of non-local hukou residents. Along with a tremendous wave of migration, 

China has initiated a gradual reform of the hukou system and localized relevant management and 

implementation since the late 1970s. Therefore, local authorities are vested with high degrees of 

autonomy. While the local versus non-local distinction is evident in all these major cities, a 

variety in the local policies of different cities exists. Specifically, there are different hukou-

related policies in private car licences, employment, public housing and education. However, the 

discussion in this thesis is limited to Guangzhou. Multi-city comparisons could not be conducted 

due the unavailability of proper data. Hence, future studies could consider multi-city 

comparisons and see whether different local hukou-related policies in several major cities have a 

significant influence on the distinction between local and non-local hukou holders. Moreover, 

this study could also be enriched by exploring medium-sized cities in China. To some extent, the 

hukou-related constraints on non-local residents in cities of medium size (e.g., Huizhou, Zhuhai, 

Shaoxing, etc.) are not as strict as in major cities, and the former have considerably smaller 

portions of non-local hukou holders. It is highly possible that, in medium-sized cities, the job-

housing relations and commutes are quite different, and the local versus non-local distinctions 

http://dict.youdao.com/w/autonomy/#keyfrom=E2Ctranslation
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are considerably smaller. 

Another limitation of this study is the cross-sectional framework in which most of the 

analysis is based on a household survey in 2010. However, since the late 1970s, China has 

experienced enormous transformations in the economy and society. Accompanying the 

tremendous migration of peasants to cities, urban areas have expanded and restructured 

dramatically. The hukou system has also been going through a gradual reform for decades. In this 

context, the job-housing relations and commutes in Chinese cities as well as the influence of the 

hukou system have also undergone constant change. The cross-sectional framework is not able to 

capture the changing process and mechanisms of job-housing relations and commuting. 

Therefore, future studies should consider a multi-temporal framework, which could cover a 

relatively long period of time as well as the changing nature of urban development. 

In the present study, I use commuting time and distance to measure the commuting cost of 

individuals. While the former is given by the respondents in questionnaires, the latter is 

represented by the centric distances between the living and working jiedaos of respondents. 

However, though the straight-line distance has been widely used as a measure for commuting 

costs in the literature, it is criticized by some scholars for being incapable of incorporating the 

influence of the real transport network. Some researchers (e.g., Hou, 2012) point out that the 

difference between these two measurements (straight-line distance versus network distance) may 

become more significant in a small regional scale. More specifically, Maki and Okabe (2005) 

indicate that when the commuting distance is shorter than 500 meters, the gap between the 

straight-line distance and network distance could be quite large. In the case of Guangzhou, the 

survey shows that many respondents have commuting distances (straight-line distance) shorter 

than 500 metres, especially for workers commuting by non-motorized transport. Therefore, 
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future studies could consider employing network distance to measure the commuting costs, 

which may help examine the commuting patterns of non-motorized commuters in a more explicit 

way. 
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