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Abstract
Urban fringe area is the most important space for city development. It includes several complicated
elements, such as population, space, and management organization. On the basis of local population
attributes in the city fringe area combined with people’s movement characteristics in time and
space, this article reclassifies basic public service facilities and discusses the relationship between
facility layout and housing, employment, and commuter transportation. Through a questionnaire
survey in Qiaobei District of the urban fringe area in Nanjing and on the basis of comparative analysis,
we discuss the impact factor on the choice of housing, urban services, and the tolerance of
commuting time. Our findings indicate mutual promoting and restricting connections among living,
employment, and services. Workers’ living situation determines their daily behavior, such as dining,
shopping, and entertainment. Furthermore, different income levels have a great influence on
residents’ choices with regard to places to live and develop their careers.
& 2016 Higher Education Press Limited Company. Production and hosting by Elsevier B.V. This is an
open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Triggered by the unprecedented growth in urban popula-
tions and economies, Chinese cities have been rapidly
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expanding since the 1980s. As the main driving forces, local
governments have great incentives for urban expansion
because city revenue can be supplemented by the sales of
rural lands appropriated in urban peripheral areas (Zhang,
2000). As a result, virtually all Chinese cities, especially
large cities, have entered the fast track of urbanization and
sprawl. From 2007 to 2011, urban buildup areas increased
by 13.7% in Nanjing, 20.2% in Hangzhou, and 26.9% in
Guangzhou (China State Statistical Bureau, 2012). While
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the speed of development is astonishing, concerns have
been raised with regard to the quality of development and
the provision of public services and facilities in these fast-
changing urban fringe areas (Pan et al., 2009).

In China, urban fringe is usually viewed as areas loaded
with conflicts of interest not only because they accommo-
date people with a variety of social-demographic back-
grounds but also because most conflicts that arise from the
urban planning and development process occur in these
areas. For example, urban fringes are usually severely
afflicted by demolition and relocation. Conflicting land
uses, such as residential and industrial, can often be seen
positioned next to each other in urban fringes because of
improper planning decisions. Most urban fringe land is sold
to real estate developers. Therefore, tomorrow’s urban
fringe landscape is, to a large degree, dependent on the
decisions of these developers, whose primary goal is profit
maximization. As a result, more sustainable plans, such as
transit-oriented mixed-use plans, are set aside in favor of
large residential superblocks, and public services and
necessary urban facilities are shortchanged in the process
of development (Peng and Zhu, 2007).

The sustainable growth of newly developed urban areas
relies on retaining and attracting people and establish-
ments. Cities can sustain further growth and expansion only
when the needs of urban fringe residents are addressed by
municipal governments and developers. This paper presents
an effort to understand the status and needs of the
residents who live in urban fringe areas on the basis of
their daily activities, location choices, and use of urban
services and facilities. With the use of data collected from a
survey in the new Qiaobei district of the city of Nanjing, we
investigate the factors that influence the daily lives and
location choices of various subgroups of residents who live
or work in the urban fringe.
2. Related work

Over the past few decades, sustained interest has been
focused on investigating the relationships between urban
growth and public service provision. Research is generally
focused on whether the cost effectiveness of urban services
can be sustained in low-density, discontinued urban sprawl
(Nelson and Duncan, 1995; Hortas-Rico and Solé-Ollé, 2010).
Most research have focused on cities in Western countries.
Therefore, existing research may have limited implications
for Chinese cities because of differences in socio-political
contexts and growth patterns. In addition, less attention has
been drawn to the lives or the challenges faced by people
who are living or working in newly developed areas.

As a result of rapid urban expansion, city fringe areas
have become an important part of city space in China. An
investigation into residents’ living, employment and service
in this region not only further deepens the research about
urban space but also improves the supply method of public
service facilities.

Given the abovementioned reasons, we first reviewed the
previous research efforts on three topics of interest: urban
expansion of Chinese cities, the effect of urban environ-
ments on human activities, and research on urban space
from the humanistic perspective.
2.1. Urban expansion of Chinese cities

As urbanization progresses, the population increases in
almost all Chinese cities. Population growth in large cities
usually does not increase the population density of high-
density areas, but it promotes densification of less-
developed areas, thereby causing expansion in the urban
fringe. In particular, population densities in the most central
zones frequently decline as households are displaced by the
expansion of other activities, such as services and retail.

Although a lack of comprehensive public service facilities
always exists in the city fringe, buyers' interest in this region
seldom declines. This area gives people the opportunity to
purchase housing at a relatively low price. People prefer a
long daily commute rather than spend a lot of money on a
house in the main city, which is more convenient.

The appearance of the city fringe is affected by the
expansion of the city. Different expansion methods lead to
different types of city fringes, which affect the living and
working behavior of residents.

By comparing the land use/cover data in a different time
period, the 1930s, Xiao et al. (2006) categorized the spatial
expansion of a city into three types that correspond to three
growth periods in contemporary Chinese history (normal
growth type, i.e., the urban expansion caused by economic
development and population growth over the past two
decades).

They also discussed three types of urban expansion
observed in Chinese cities: expansion along radial corridors,
expansion restricted by geomorphologic factors, and areal
expansion in the fringes of urbanized territory (Figure 1). The
first type of expansion usually occurs in cities, such as Beijing,
with a good transportation infrastructure, such as a subway
network. The second type of expansion can be observed in
cities such as Shenzhen and Chongqing, whose expansion is
restricted by geometry and topology. The third type of
expansion can be found in many medium and small cities,
such as Shijiazhuang and Changsha, where daily trips mainly
rely on buses or bicycles. These types of expansion are not
mutually exclusive, and all may be observed in one city.

In many cities, efforts have been made to build a new
part of a city or satellite cities as opposed to redeveloping
the old part of a city. This type of growth relocates not only
residents but also businesses, government agencies,
schools, and jobs. Even if the expansion is for residential
purposes, the preference for large-lot, single-family housing
in U.S. cities appears to be rare. Instead, high-density,
superblock types of apartments and condominiums are more
common, especially in large cities.

In recent years, Nanjing, where the author lives, has been
constructing a significant number of large residential dis-
tricts in the urban fringe area. These districts not only
house a large number of newly employed young people, but
also include many resettlement housing. People who live in
these new urban spaces behave quite differently from those
who live in the main city.
2.2. Housing, Job, and activity choices

As stated above, urban spatial change affects travel demand
by changing the spatial distribution of housing and job



Figure 1 Main types of urban growth patterns of Chinese cities.
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opportunities. Urban growth leads to decentralization of
both housing locations and job opportunities. These changes
have profound implications on public transportation services
because the coverage area of these services needs to be
increased. To maintain the quality of service, transit
systems would inevitably become more costly (Meyer
et al., 1965).

However, whether urban growth results in increased
travel demand and commuting time remains inconclusive.
Empirical studies have shown that urban commuting time
has remained stable or increased only slightly during the
past three of four decades despite continuous population
growth and increases in commuting distance and conges-
tion. One theory to explain this puzzle is the colocation
hypothesis, which incorporates the belief that workers
are’rational' actors and that they can adjust their workplace
and housing locations in a free market system to optimize
commuting costs (Gordon et al., 1989b; Levinson and Kumar,
1994). Compact land development in the urban fringe,
which is characterized by high density and a high level of
self-contained development, has been found to reduce the
need to commute to the central city area and shorten the
commuting distance (e.g. Cervero, 1995; Kenworthy and
Laube, 1999; Kockelman, 1997; Levinson and Kumar, 1994;
Schwanen et al., 2004).

Furthermore, polycentric development is often believed to
constrain or reduce the growth of commuting distances in the
urban expansion process. Gordon et al. (1989a) argued that
decentralized employment centers tend to shorten overall
commuting trip length. A similar finding was reported by
Cervero and Wu (1998), who found that employees who live
in suburban centers in the San Francisco Bay Area have
shorter commuting trips than those who reside in large and
denser urban centers. However, some research has concluded
that monocentric metropolitan areas have shorter commut-
ing distances than polycentric metropolitan areas do (e.g.,
van de Coevering and Schwanen, 2006).

By using household travel surveys for the Washington, DC
metropolitan region conducted in 1968 and 1988, Levinson
and Kumar (1994) showed that commute time remained
stable despite an increase in average commute distance.
They concluded that, during the period of rapid suburban
growth in the region, people periodically relocated their
workplaces and residences to optimize their commute time.
They define rational locator as a worker who follows the
colocation process. Cervero and Wu (1998) analyzed the
relationships between employment decentralization and
commute distance and time in the San Francisco Bay Area,
where employment has grown rapidly since 1980. Between
1980 and 1990, this trend led to a substantial increase in
average commute distance and time. This finding contrasts
with the colocation hypothesis that employment decentra-
lization results in a shorter commute time.
2.3. Research on urban space from the
humanistic perspective

In the modern urban planning development process, the
concept of “people oriented” is always running through the
entire process of urban development and planning evolu-
tion. The Athens charter pointed out that people’s need is
the key to success in all construction work for workers
engaged in urban planning. The Machu Picchu charter
proposed that human interaction and communication is
the fundamental of cities. Urban planning must be based
on continuous collaboration among professional designers,
residents, the public, and political leaders. The principle of
“people oriented” in urban planning includes comprehen-
sive demand of citizens, effective participation of citizens,
developing people’s subjective initiative, and improving
people’s quality of life.

Urban space research from the perspective of individual
or family mainly refers to urban social living space and
generally indicates micro-location research on residents’
living areas. The main contents of urban space research
include businesses space, leisure place, and open space,
and entertainment space. Studies in this field mainly focus
on three aspects, namely, living, service, and employment
space, and also focuses on related analysis of commuting.

Currently, studies on residential space tend to focus on
the physical and social structure of a city, housing location
choice, and social–spatial differentiation. Studies on work-
ing spaces mainly revolve around economic geography,
location theory, and spatial distribution of industries.
Studies that target urban service space usually look into
the spatial distribution of urban retail and commercial
establishments, and urban public service structure, among
others. Studies of the relationship between residential
space and working space are mostly approached from the
perspective of job–housing balance or mismatch. The rela-
tionship between residential space and urban service space
is generally considered based on social–spatial differences
at the neighborhood level.

In the field of commute research, activity-based research
usually accounts for individuals’ or households’ third location
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choices after the home and the workplace. A few large-scale
urban models simulate individuals’ choices of employment,
housing, and daily service destinations, which include the
correlation between three types of spaces sequentially.

However, most of such studies are based on data that
were not collected specifically for urban space research.
Observed information, such as destinations from travel
surveys, is not likely to reveal residents’ real attitudes or
preferences toward urban spaces. In addition, urban ser-
vices are usually linked to residential spaces in previous
studies. Less investigation has been performed on the
relationship between public service providers and working
spaces (Carruthers and Ulfarsson, 2003).

Research on urban public service supply from the per-
spective of workers is also one of the important focuses of
this paper.
3. Activity-based analyses of correlated
housing, workplace, and service locations

A classic theory that links time, space, and human
activities is the time geography originally proposed by
Hagerstrand (1970). On the basis of the time geography
conceptual framework, the time-space path and time-
space prism were proposed to study the constraints of
time and space on the location choices of activities
(Dupuy, 2008). Figure 2 shows the relationship between
an individual‘s daily activities (time-space path) and
urban spaces. Green circles around urban service points
are overlaid onto the building footprint of a city and
indicate the catchment area of services. A 3D polyline
represents an individual’s activity trip chain. A vertical
segment of the line stands for the duration of an activity
at the location where the vertical line is projected onto
2D base map. The line that connects two vertical seg-
ments approximates the process of the trips that link
Figure 2 Space-time path of daily
consecutive activity destinations. Virtually, a clear repre-
sentation and visualization of these cumulative patterns
would be helpful to understand the spatial and temporal
heterogeneity that exists in a study area.

Urban services affect people’s daily activities and loca-
tion choices directly. From the perspective of service
provision and use, facilities are divided into eight cate-
gories, namely, education, health care, sports, culture,
social security, neighborhood management and service,
communication and commercial, and financial services in
China’s urban planning system.

According to the length of service time, the requirements
of facilities’ location are different for the different target
groups. For example, kindergarten and elementary schools
are always divided into groups with short dwelling time and
require multiple trips per day because children in China
have to be dropped off by parents instead of taking the
school bus. Those urban services usually take one of the
following two locations. First, the facility that provides the
service is located within the service radius of main residen-
tial neighborhoods. Second, the facility is located in the
main corridors that connect residential neighborhoods and
workplaces. In Chinese cities, the traditional work unit style
of urban land use is most likely a good way to couple housing
and workplace. In this land use type, urban services can
usually be accessed from housing and workplace locations,
and thus have a good chance to be used efficiently. After the
reform of urban housing system and urban sprawl, the
distribution of job and housing locations started to become
complex (Chai et al., 2008).

The role of the household in individuals’ activity genera-
tion has been emphasized from the emergence of the
activity-based approach (Jara-Díaz et al., 1998; Kockelman,
2001). A consensus is that one of the main objectives of
carrying out activities is to meet the needs of the household.
Thus, to understand the choice of urban services, accounting
for intra-household interactions is necessary because the
activities of an urban resident.
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decision making by one household member is often condi-
tioned by the activities of other household members by
means of joint activity or resource and task allocation. For
example, if only one worker exists in a household, then the
responsibility of escorting kids to school will most likely fall
to other household members. If two or more workers exist in
a household, then a likely situation is that different house-
hold members will split the responsibility. In this case, a good
choice of kindergarten or primary school is one close to
home, thereby allowing each household adult member to
fulfill his or her responsibility conveniently.

For the facilities that are typically used in a single trip
with a short dwelling time, in addition to the locations close
to home and to workplaces, urban residents can also visit
the facilities located along the commuting route between
home and work given the short dwelling time. These types
of facilities include basic commercial facilities, such as
convenience stores, pharmacies, and banks, as well as
information and communication service facilities, such as
post offices and mobile phone service centers. Other urban
facilities, such as clinics, cultural activities, and sports
facilities, require only a single trip and have a relatively
flexible option for a layout position, being accessible from
either main workplaces or residential neighborhoods. Facil-
ities such as baby nurseries, farmers’ markets and commu-
nity service centers are more likely to be established close
to residential neighborhoods considering the demographic
distribution of their users and political divisions.

On the other side, residents’ choices of housing, employ-
ment, and public services are to a great degree dependent
on the characteristics of decision makers, including their
household composition, income level, age, and lifestyle.

Table 1 summarizes the demographic distribution of urban
residents in different types of urban areas on the basis of the
authors’ recent studies and projects in the city of Nanjing in
China. Young residents constitute the majority of the popula-
tion in large residential projects in urban fringe areas. As
Table 1 shows, most young urban residents choose housing in
an urban periphery because housing prices in the city center
Table 1 Attribute analysis of different community residents.
Source: Recent studies and projects in Nanjing, China conducte

Relocated residents Residen
in urba

Household
composition

Nuclear family (the composition can
be complex)

Nuclear
couples

Job-housing
location

Relatively balanced Mismat

Age group Every age group Mostly
Income level 1000–3000 4000–60
Daily activity area Activity area is limited to neighbor-

hood and surrounding areas because
of lifestyle and economic capability.

Activity
location
place.
cover m

Demand for public
services

Demand–supply mismatch. The
need is hardly met by existing facil-
ities, and the existing facilities are
underused.

Demand
high de
or proximate to their workplace are too high. Thus, they
have to endure the spatial mismatch between their housing
and working locations. In general, young residents also have a
higher demand for urban services, which are inadequately
provided in the urban fringe. As a result, young urban fringe
residents resort to services and facilities in more urbanized
areas, thereby further exacerbating the conflicts between
demand for supply of public services, such as education and
health care, in those areas.

During our research, we found a typical family in the
urban fringe area. This family includes four members: a
young father, a mother, their child, and the wife’s mother.
This type of combination is common in this area. Both young
people recently started their careers; one of them is a
doctor, and the other is a teacher. To avoid traffic, they
have to get up early at five o'clock in the morning and leave
home in half an hour. The commuting time is approximately
an hour and a half. The office is empty when they arrive.
Their colleagues who live nearby will arrive approximately
an hour later. Their child is only two years old. The
grandmother has to take care of all the child’s needs,
including meals and daily activities. When the child grows
up, her grandmother will send her to kindergarten every
day. The child’s parents come home at approximately 7 p.m.
and enjoy their dinner as soon as they enter the house. This
family represents those who live in the urban fringe area.
They rarely enjoy the surrounding facilities because all their
daily activities occur in the main city.

As more and more public housing is built, residents of
public housing will become an important demographic group
in urban society. In Chinese cities, public housing is usually
placed in two areas. On the one side, most public housing
projects are usually assigned to urban fringe areas, which
will also face the issue of urban service shortage before the
neighborhood matures. On the other side, to optimize the
spatial layout of the urban space, some public housing
projects have been planned to be executed side by side
with commercial building projects so that the existing urban
service can also be enjoyed by the residents of public
d by the authors.

ts of commercial housing
n fringe

Residents of old neighborhoods
in urban center

family (mostly young
)

Nuclear family (mostly old
couples)

ch Relatively balanced

young and middle aged Mostly old
00 Every income level
area is influenced by the
s of housing and work-
Daily activities usually
ultiple areas.

Activity area is limited to neigh-
borhood, surrounding parks, and
schools because of age.

surplus. Residents have
mand for public services.

Demand and supply are
balanced.
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housing. However, the mix of residents with different
socioeconomic characteristics may also raise the issue that
some supplies do not meet the needs of all residents.

Unlike the two groups of urban residents, residents of old
neighborhoods in the urban center are usually old couples,
who have a limited activity area. However, because ser-
vices and facilities in the urban center are relatively
complete and well established, this group of residents is
generally satisfied with the provision of services and
facilities. Moreover, they can also turn to the facilities in
nearby schools even if they feel the facilities are not
sufficiently supplied.
(

(

4. Study area

We selected the Qiaobei development district of Nanjing as
our study area because it is representative of the urban
growth pattern that can be observed in most large Chinese
cities (Figure 3). The Qiaobei development district is
located at the fringe of Nanjing’s metropolitan area. The
Qiaobei development district covers a part of Pukou district,
which accommodates a population of 717,000, including
approximately 136,000 temporal residents whose perma-
nent residence registration is not in the district, according
to the Nanjing Annual Statistics in 2011 (Nanjing Statistics
Bureau, 2012). The Qiaobei district is separated from major
urban areas by the Yangtze River. Therefore, it has a
relatively lagged development. The southern part of the
study area is mostly urbanized, whereas the northern part
of the study area shows fewer urban characteristics. The
urban services and facilities in the study area are consid-
ered insufficient compared with other parts of Nanjing.
Land patches in the area are mostly large and underused.
Figure 3 Location and landscape of Qia
Subdivision and more detailed plans are needed for further
development.
4.1. Reason for case selection

The study area faces a variety of typical problems, such as
the alternation of new and old urban space, and the
renewal of the old city and reconstruction of a development
zone. Therefore, the study area represents those common
areas in the process of urban space expansion, thereby
providing this research with typical significance. The typi-
cality of this area is displayed in three aspects.

1) Complexity in demographic constitution
This type of district is still undergoing the urbanization
and development process; therefore, it is usually the
place that will undergo significant dimorphic change.
Many residents and farmers will relocate here. It is also
populated with temporal residents, migrant workers,
homeowners from other cities, college students, and
employees. Thus, it usually has residents with a hetero-
geneous demographic background.

2) Rapid development of large residential projects
According to the gradient of land rent, peripheral areas
of a metropolis usually have lower land value than other
urban districts that are more proximate to the core. The
lands that can be developed are also not particularly
scarce. These factors lead to the emergence of a large
amount of super residential blocks in the urban fringe
areas of large Chinese cities. The lag in the provision of
public services makes living in these large-scale residen-
tial neighborhoods inconvenient. For a long time, resi-
dents have had to rely on the urban facilities provided by
developers.
obei development district of Nanjing.
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3) Multifunctional development of the district
For a long time, the investment and development of
urban facilities have usually focused on urbanized areas.
Urban fringe areas, like the study area, need to take on
large development projects, such as a new industrial
park and a university town beside the residential project,
thereby leading to a mingling of different urban spaces
and functionalities. The provision of public services
should not only satisfy the demand from local residents
but also consider the needs of temporal residents, such
as university students and workers. The complexity arises
as different subgroups of a population have heteroge-
neous preferences and habit of using facilities.

4.2. Survey and hypothesis

This survey covers eight urban neighborhoods and five rural
neighborhoods in three Jiedao (a geographical administrative
parish equivalent to census tract in U.S. cities), Taishan
Jiedao, Yanjiang Jiedao, and Panchen Jiedao, of the Qiaobei
district. The sampled neighborhoods include both small
traditional neighborhoods and large, fast-growing new neigh-
borhoods. The survey is targeted at two groups of people:
local residents and workers. With the help of a neighborhood
committee, we sampled 250 individuals (because of financial
constraints) in the study area and conducted in-room surveys.
The following questions are included:

1) Socio-demographic and economic background of
respondents.

2) Major factors that influence their choices of housing
locations and jobs.

3) The use of urban services and facilities, and its relation-
ship with locations of home and work.

4) How satisfied the residents and workers are with urban
services and facilities in the Qiaobei district.

Out of 250 survey respondents, 247 provided useful
answers. Such a high response rate ensured by the in-
room survey helps to reduce the non-response bias that
might otherwise be an issue in mailed surveys, telephone
surveys, and online surveys.

In addition, this article will confirm the following
hypothesis:

1) The choices of housing, employment, and urban services
are correlated and co-restricted.

2) With the development of the urban fringe area, the
commuting time of residents will not increase, and the
separation between housing and workplace is not
obvious.

3) Income and age are the most important factors when
choosing service facilities.

5. Analysis of survey results

The study area is located on the border of the city of
Nanjing and the surrounding rural areas, thereby resulting
in the heterogeneous social-demographic characteristics of
the residents. Approximately one-half of the survey target
population is relocated farmers who lost their land because
of the urbanization process. In addition to relocated farm-
ers, residents who live in the area mainly consist of
government clerks and business employees, as well as
migrant workers. The survey sampled all age groups over
20 years old. In terms of housing tenure, the survey includes
both renters and homeowners. In terms of residency history,
the survey covers old residents, new residents, and tem-
poral residents, whose residence is registered at the study
area or the city of Nanjing (Figure 4).

In addition to the local residents, we also randomly
sampled people who work in the study area but live in
other parts of the city.

As the survey results suggest, because most local resi-
dents are farmers or migrant workers, the income distribu-
tion of the respondents is biased toward the lower end,
which indicates that the average income of workers in the
study area is relatively low.
5.1. Employment and housing location choice

If we define job–housing mismatch as living and working in
different districts and balanced job–housing as living and
working in the same district, then approximately 65.5% of
the respondents achieved relative balance in job–housing
locations, and the remaining 34.5% of the respondents have
a job–housing mismatch; most of the 34.5% are young and
recently employed people (Figure 5). This finding is differ-
ent from those of a few previous studies on the job–housing
balance in development districts in Chinese cities (Liu,
2007), which found that the issue of serious job–housing
mismatch exists in development districts because of the
large-scale construction in such districts. The discrepancy in
these findings can be interpreted according to two factors.
First, the targeted population of this study contains a large
number of farmers and immigrant workers who live and
work in the same place. This group of people has a balance
in job–housing locations. Second, the study area and its
surrounding areas have been developed from an area with
unique industrial land use to an area with mixed land use
including residential and commercial developments,
thereby allowing many workers to choose housing locations
close to their workplaces. These factors further decrease
the imbalance between job and housing locations of the
district. Therefore, the paradigm of a job and housing
location correlation of an urban fringe development district
depends on its demography and land use pattern.

In accordance with the degree of job–housing mismatch
and the level of development, Zhao et al. (2011) classified
different parts of Nanjing into four groups: urban center
mixed developed area, suburban mixed developed area,
new bedroom neighborhoods, and urban fringe mixed
developed area. The area investigated in this study belongs
to the urban fringe mixed developed area.

With regard to the factors that led the respondents to
choose to live in the study area, 32% of the respondents
agreed that proximity to their workplace was the primary
reason. A total of 27.9% of respondents thought that well-
developed facilities and services nearby was the main factor
that influenced their housing location choice. Housing price
was also a main factor. Approximately 16% of the respon-
dents claimed that their housing location choice was due to



Figure 4 Socioeconomic and demographic distribution of respondents.
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low housing prices in the study area. These findings are in
line with conclusions from other research. Zhang et al.
(2003) found that people favor housing locations proximate
to places, such as the workplace, schools, or supermarkets,
which are all important constituents of their daily activities.
In his study, accessibility is believed to be the most
influential factor, as 77.13% of the interviewees agreed.
Workplace location will usually restrict the spatial choice of
housing locations. Zhao and Wang (2010) studied the
relationship between living and working in the area of the
Shanghai–Nanjing expressway corridor and found that 60% of
people are unwilling to change their jobs to accommodate
existing settlements.
5.2. Commuting pattern

The connections between housing and workplace locations
are studied through commuting patterns. Figure 6 shows the
breakdown of commuting time according to occupation
types and income levels. In general, the commuting time
of local residents is relatively small; more than 80% of the
respondents have a commuting time of 30 min or less. This
finding is also consistent with the housing–job balance
pattern discussed in the last section.

Among all the respondents, migrant workers and self-
employers tend to work in a place close to home. Most
migrant workers are likely to work on the construction
fields and live in temporal dorms that are close to
construction sites. By contrast, some government clerks
and business employees have to spend more than 40 min
commuting. Of workers in the education, cultural, and
health sectors, approximately half spend more than
40 min commuting daily. A comparison across income
categories indicates that commuting travel time is clearly
positively correlated with monthly income. Workers with
a monthly income less than 1000 RMB rarely spend more
than 20 min commuting. However, commuting appears to
be a more time-consuming experience for respondents
with a monthly income over 5000 RMB. Approximately 50%
of respondents in this group spend more than 40 min
commuting.

In terms of the transportation mode of commuting,
because a large portion of the respondents are migrant
workers and farmers, the percentage of car use is reason-
ably low. Some government agencies and enterprises pro-
vide their employees with shuttles for commuting; thus, the
percentages of company shuttle use for government clerks
and business employees is 20% and 15%, respectively. In
addition, walking and cycling are the predominant trans-
portation modes for migrant workers. Public transportation
is used heavily only by workers in the education, cultural,
and health sectors. Notably, electronic bikes account for a
considerable share in most groups, except for migrant
workers and workers in the education, cultural, and health
sectors.

Figure 6 shows the breakdown of commuting transporta-
tion modes by income category. Respondents with an



Figure 5 Job and housing choice of respondents.

Figure 6 Distribution of commuting transportation modes of respondents.
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income of less than 1000 RMB rely mainly on walking and
company shuttles to get to their workplace. As the income
increases, the percentage of non-motorized travel modes
decreases.

We also included questions related to housing purchase in
the survey. The intention to buy a new home grows with the
rise of income level. Almost half of the respondents with a
monthly income over 3000 RMB intend to buy a home. In
terms of occupation, government and enterprise employees
have a stronger propensity to buy a home than self-
employers and migrant workers. Most respondents agreed
that they favor residential buildings proximate to their
workplaces if the price is affordable.
5.3. Living facilities and services

Understanding the choice of living facilities and services in
daily life is not only critical for comprehending the daily
activities and urban spaces usage of residents but also helps
planners and developers provide appropriate services that
match the needs of citizens (Figure 7). When respondents
chose educational institutions, most of them thought that
their main reason for choosing a particular kindergarten was
its accessibility from their homes. With regard to elemen-
Figure 7 Choice modes of educatio

Figure 8 Choice of other facilities wit
tary school and junior high school, the quality of education
is regarded as equally important to proximity to home.
Meanwhile, for the migrant workers who are not locally
residentially registered, the choices of kindergarten and
primary school are limited to several schools that have
spaces for immigrant students.

The main health services are provided by community
clinics because of a lack of hospitals in the study area. Thus,
approximately 60% respondents will consider choosing the
health service providers that are close to home or work
when their sickness is not severe.

With regard to the need for other facilities within the
community, 60% of the respondents would like to have more
outdoor exercising facilities, basketball or volleyball courts,
and community libraries for two reasons. First, these
facilities are not sufficiently provided. Second, young
migrant workers demand outdoor sport facilities. The mis-
match between the service demand and supply leads to a
waste of resources; many existing facilities, such as chil-
dren’s playgrounds and community schools, are underused
(Figures 8 and 9).

In terms of dining choice, the majority of the respondents
choose to dine in public cafeterias (Figure 10). The pattern
does not vary dramatically across the subgroups that are
differentiated by working years and gender.
nal institutions of respondents.

hin the community of respondents.



Figure 9 Community’s satisfaction with the facilities by income and occupation.

Figure 10 Dining choice mode of respondents.
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In terms of daily shopping, more than 55% of the respon-
dents went to the markets or grocery stores within the
neighborhood; in comparison, 17.8% shop in the urban center.
Public transportation is more accessible and frequent in the
study area than in other neighborhoods. Therefore, respon-
dents who live in the TaiShan neighborhood generally shop
more frequently in the city center than residents of other
neighborhoods. More than 30% of the respondents shop in the
city center at least once every one or two weeks. Half of the
respondents shop in the city center at least once every
month. However, in the Yanjiang neighborhood, more than
60% of the respondents shop in the city center only once or
twice a year. Residents of this neighborhood generally tend to
shop within the study area if they have no specific shopping
needs. The Longpan neighborhood is geographically sepa-
rated from the city center by the Yangtze River and the
Longwang Mountain. Rather than traveling one and a half
hours to the city center, residents are more willing to shop in
a nearby suburban center, DaChang district. Therefore, the
location choice of shopping depends, to a large degree, on
the accessibility by public transportation.
5.4. Residents’ overall satisfaction level

We also asked respondents attitudinal questions about their
satisfaction level with the provided facilities and services in
the study area. Overall, respondents have a higher degree
of satisfaction with educational, cultural, and sporting
facilities than for health and public transportation services.
Public transportation serves as an important channel that
connects residents over their daily activity spaces. Good
public transportation can alleviate the issues caused by
insufficient supply of service. However, as is the case with
most other development areas in the urban fringe, public
transportation can hardly meet the demand of local resi-
dents, who are more likely to rely on public transportation
for middle- and long-distance trips. More than 55% of the
respondents are not contented with the provided public
transportation service.
6. Conclusion and discussion

The choice and preference of housing and employment of
urban residents accounts for the needs of household mem-
bers in addition to their own daily activities. Thus, studies on
location choices need to focus on the activities of individual
residents, which are influenced by their households. This
study found that the choices of housing, employment, and
urban services are correlated and co-restricted, thereby
leading to different patterns of job–housing distribution and
service use. The choice of housing location is usually related
to the location of the workplace. The level of urban services
is also a factor that influences the preference of housing
location.

The accessibility of the workplace to the home also
determines other daily activities, such as dining, shopping,
and recreation. In urban forms with balanced job and
housing distribution facilities, the residents are engaged in
other activities in the surrounding areas. In comparison,
residents with dispersed job and housing locations tend to
be engaged in the other activities at locations proximate to
their home. The emergence of public cafeterias near major
workplaces has gradually attracted more workers and
nearby residents to dine there.

We also found that income has a great impact on the
choice of housing and urban services, and the tolerance of
commuting time. High-income residents care more about
their jobs, thereby leading them to accept a long commut-
ing time at the start of their career. However, as they
achieve stability in their career, their willingness to move to
a location closer to their workplace is usually strong. In
terms of public services in the urban fringe, most respon-
dents believed that the provision of urban services and
facilities will improve as the residing duration increases.
The satisfaction level is high given the real situation of
service and facility provision, thereby suggesting that in the
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minds of urban fringe residents, jobs and housing are more
important than urban services.

As an important part of urban and rural planning, public
service facilities have a close relationship with their space
location in the city, user attributes, properties of the
facility, and phase of city's overall development. Support
for the public service facilities should adjust measures to
local conditions and reduce the effects of social class
differences and the influence of social development stage
as much as possible.

A questionnaire inquiry can reflect the implementation of
the original planning. Such an approach can also help to
optimize and adjust the space location of facilities accord-
ing to the actual development situation, as well as improve
their service quality and level by understanding the usage
and residents’ preference of public service facilities.

With the research area as an example, three suggestions
for planning can be presented. First, by making a time entry
of service facilities’ configuration, we can not only avoid
inconvenience due to loss of service facilities in large
communities, but we can also avoid waste due to low
utilization rate of facilities. Second, in accordance with
the transitional characteristic of the lack of service facil-
ities in metropolitan fringe areas, we can increase internal
public transportation lines across regions to improve the
public transport environment or provide more facilities
around the working places, thereby providing the residents
with more choices of facilities. Third, in accordance with
the population complexity of the urban fringe area, urban
planning must meet the personalized needs of different
people as much as possible to improve the quality of
service. For example, we can increase public service
facilities for the elderly in a community that is mostly
populated by elderly people and combine such facilities
with the park in the community or locations surrounded by a
good environment.
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