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Abstract
Rapid outward expansion of urban land in many of China’s cities has resulted
in the production of spatially diverse suburban areas, including newly devel-
oped residential complexes and the incorporation of existing neighbourhoods
into the urban fabric. The concept of ‘community well-being’ provides a useful
framework to examine the relationship between the well-being of individuals
and the physical environment and spatial conditions in which they live. While
the study of subjective well-being and its determinants has been rapidly
established in China, most research tends to be at the city and provincial level.
By adopting a spatial planning perspective, this paper aims to make an original
contribution by examining community well-being in Beijing’s suburban
neighbourhoods, which formed via the rapid suburbanisation process underway
since the 1990s. The underlying dynamics and spatial variations of community
well-being are assessed by subjective and objective measures and taking both
personal attributes and neighbourhood environmental factors into account to
draw out policy implications for sustainable urban development.
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Introduction

Urbanisation in China has been growing at an unprecedented pace and scale, with
nearly 60% of the population urbanised by 2020 and over 1 billion urbanites anticipated
by 2030 (UNDP 2013). In the past three decades, rapid outward expansion of urban
land in many cities of China has resulted in the production of spatially diverse peri-
urban areas, including newly developed residential complexes and the incorporation of
existing neighbourhoods into the urban fabric (Cheng et al. 2017). The peri-urban area
is seen as a flexible and transitional space that is fluid to accommodate migration and
heterogeneous production and consumption functions (Rauws and de Roo 2011). Since
the mosaics of activities in peri-urban areas are highly dynamic, their composition,
interaction and configuration not only create opportunities but also result in major
challenges in terms of infrastructure development, provision of public amenities,
environmental degradation, land use conflicts and social inequalities (Allen 2003;
Sun et al. 2011). Unlike the urbanisation process in the West that took place during
industrialisation in the 19th and early 20th centuries, urban expansion in China is
happening within three decades and can be characterised as rampant and diverse. This
means that neighbourhoods that have emerged in transient peri-urban locations will
rapidly become suburbs in the outer metropolitan area when the continuous sprawling
force has driven the peri-urban frontiers further outwards.

The publication of China’s ‘National New Urbanisation Plan’ (NUP) in 2014 (State
Council 2014) signifies the recentralisation of state power to overhaul its urban
development strategy (Wu 2016). The NUP is an ambitious economic stimulation
strategy that moves away from export-led manufacturing to domestic consumption,
addressing urban-rural inequalities and promoting environmental sustainability (Chang
et al. 2016). The policy visions in the NUP are delivered through the imperative of
‘ecological civilisation’1 to reshape urban growth towards a more human-centred and
environmentally sustainable pathway (Wong et al. 2018). Since the NUP is a sustain-
able urbanisation strategy to achieve China’s development goal of a ‘moderately well-
off and comfortable society’ (xiaokang shehui), with a broader socio-cultural notion
beyond economic advancement, the ‘well-being’ outcomes of urbanisation in suburban
neighbourhoods developed in the former peri-urban locations are thus pivotal to future
planning and management of urban growth.

The concept of ‘community well-being’ (CWB) provides a useful framework to
examine the relationship between the well-being of individuals and the physical
environment and spatial conditions in which they live (Lee et al. 2015). CWB also
serves a normative function of empowering residents to act upon their immediate living
space and bring about changes for better outcomes for the neighbourhood (Hothi et al.
2008; Lee et al. 2015). While the study of subjective well-being and its determinants
has been rapidly established in China (see Davy and Rato 2012), most tend to focus on
the city and provincial level (e.g. Huang and Xing 2005; Smyth et al. 2010). It was not
until recently that a few studies explicitly examined the linkage between personal well-
being and residential environment at finer spatial scales (e.g. Dang et al. 2017; Liu et al.

1 ‘Ecological civilisation’ is a term adopted by China as an alternative to the Western view of sustainable
development. The term ‘civilisation’ signifies a paradigm shift of global human values and concerns over
environmental issues (see Savage and Feng 2018).
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2017; Ma et al. 2018). The unit of analysis of these studies nonetheless very much
focused on individuals, rather than the neighbourhoods to which they belonged, and the
survey samples were drawn from the urban core, rather than the most expanded and
pressurised outer metropolitan areas.

Different well-being issues step to the fore at different spatial scales (Hamiduddin
2015). From a planning perspective, a neighbourhood is a spatial unit that builds the
physical and social fabric of a city (Talen and Shah 2007) and is crucial to residents’
quality of life as they live and spend most of their time there (Rohe 2009). This paper,
from a spatial planning perspective, aims to make an original contribution by examin-
ing CWB in Beijing’s suburban neighbourhoods that formed via the rapid
suburbanisation process underway since the 1990s. The underlying dynamics and
spatial variations of CWB in 15 suburban neighbourhoods are assessed by subjective
and objective measures by taking both personal attributes and neighbourhood environ-
mental factors into account to shed light on the debate of sustainable urban develop-
ment and planning. The next two sections first provide a critical review of literature on
the relationship between urbanisation, sustainable development and CWB; this is
followed by a discussion on spatial restructuring in Beijing and how it shapes the
development of different types of suburban neighbourhoods, setting the scene of this
study. The research methodology section explains the conceptual framework, key
hypotheses, data collection and analytical methods. The fifth section presents the
empirical findings of hypothesis testing. A discussion of the research findings and
their planning policy implications is provided in the penultimate section before the
conclusion is drawn.

Urbanisation, Sustainable Development and CWB

As affirmed in Habitat III’s New Urban Agenda, the international policy community
has turned to cities as the driver to end poverty, develop sustainable and inclusive urban
economies, and deliver environmental sustainability (UN-Habitat 2016). However,
there have been debates over the paradoxical relationship between urbanisation and
sustainable development. AtKisson (2006) made a provocative assertion that industrial
and technological growth is destroying much of nature due to the intricacy of balancing
nature and humanity. A positive relationship between economic growth and CO2

emissions was indeed found in China’s urban areas (O’Neill et al. 2012; Liu et al.
2012). Others were more optimistic and saw the sustainability discourse opening up
possibilities for transformative change (Beauregard 2006). With the economies of scale
brought by the concentration of population and activities, cities are seen as important in
developing multi-purpose solutions for the more efficient use of resources and planning
for sustainable urban forms (Bettencourt and West 2010; Francesch-Huidobro 2016).
Given the unstoppable pace of global urbanisation and that an ideal type of sustainable
cities does not exist (Holden et al. 2008), it is crucial to envisage urban sustainability as
a goal and to improve human well-being at the same time.

In order to track progress on sustainable development, different concepts, indicators
and tools have been proposed. The use of gross domestic product (GDP) as an indicator
of development has long been criticised for its narrow economic focus and neglect of
subjective assessment and territorial context (e.g. Miles 1985; Sawiciki and Flynn
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1996). UN-Habitat (2012) thus argues for a broader conception of human and societal
well-being in the development of its Cities Prosperity Index (Wong 2015). The concept
of happiness is also put forward by the World Bank as a subjective, relative and holistic
measure of human progress (Helliwell et al. 2016). Scholars from different disciplines
have been advancing ideas and methods to conceptualise and measure the well-being of
individuals, communities, cities and countries (e.g. Diener 2006; Phillips and Wong
2017). However, these diverse research efforts have not been consistently integrated
into a comprehensive and evidence-based theoretical framework (Liu et al. 2017).
Subjective well-being has been largely researched from the hedonic perspective, with
a distinction between a cognitive and an affective component and with life satisfaction
and happiness commonly adopted as their respective proxy measures (Diener et al.
1999; Nieboer et al. 2005; Ryan and Deci 2001). The measure of well-being often
includes subjective variables such as self-reported feelings and assessments as well as
objective measures of tangible personal attributes and environmental factors (Cummins
2018; Hothi et al. 2008).

Research on well-being has extended from the personal to the community level to
conceptualise well-being as a collective construct (Foo et al. 2015). The focus of
community carries a collective and geographical connotation that is often associated
with clusters of residences and certain spatial attributes, which is more akin to the
concept of neighbourhood (Galster 2001). CWB is embedded with multidimensional
values including economic, social, environmental, cultural, psychological and political
aspects that impact on individuals and their communities to fulfil their needs and
desires (Lee et al. 2015; Sung and Phillips 2016; Wiseman and Brasher 2008). While
each of these values has a vital role in shaping community development and percep-
tions, they can combine in many different ways depending on the scale, context and
particular characteristics of the community. For example, the type of governance
structure, the physical environment, and certainly needs and desires of a community’s
residents can impact on well-being (Phillips and Wong 2017). The holistic nature of
CWB means that it is subject to different interpretations and being used interchange-
ability or jointly with other related yet different concepts such as happiness, quality of
life, community development and sustainable development (see Kee 2017). Due to the
conceptual ambiguity problem, the understanding of CWB requires drawing on robust
empirical evidence. When assessing community conditions, living environment and
neighbourhood space were often treated as a ‘container’ where physical, social,
institutional and environmental factors can be identified and measured in an enclosed
system (Cuthill 2002). This, however, neglects the multiple dynamic relations and
meanings embedded in the spatial contexts where the community is situated and
interacts with. Geographers and planners have thus argued for the importance of
examining the effects of spatial contexts on CWB; which can engender discourses on
governance and collective wellbeing that have direct implications for policy-making
(Schwanen and Atkinson 2015).

Social scientists have recently called for a greater emphasis on acknowledging the
presence of cultural differences, as well as the ability to use and accommodate
differences in a productive manner to achieve urban sustainability (Roy 2009;
Watson 2016). Differences in cross-cultural context and languages were found present-
ing major challenges to develop a robust comparative study of subjective well-being
(Cummins 2018). Indeed, about 10% of subjective well-being studies in China adopted
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a scaling methodology specifically tailored for their own study objectives, samples and
contexts (see Chen and Davey 2008). In Davy and Rato (2012) critical review of well-
being research in China, they highlighted the paradoxical findings between objective
and subjective well-being. Despite living in adversarial socio-economic conditions,
farmers in rural areas (e.g. Davey et al. 2009) and rural-urban migrant workers (e.g.
Nielsen et al. 2010) were found having positive life satisfaction. These groups’
contentment with life could be related to the socio-temporal comparison with their
previous living conditions which had been significantly improved. Davy and Rato
(2012) also point out that Chinese respondents are more likely to choose moderate
scores in psychometric scales, as documented in social science literature. Cultural
differences come into play in the perception of ‘satisfaction’ and ‘happiness’, as
Chinese respondents do not always differentiate the two terms clearly when referring
to well-being (Lau et al. 2005).

Recently, a few studies have adopted a spatial perspective to examine the relation-
ships between well-being, residential satisfaction, and residential environments in
China. Dang et al. (2017) show that neighbourhood type (based on housing classifica-
tion) was significantly correlated with subjective well-being, with residents in com-
mercial housing neighbourhoods reporting higher levels of subjective well-being than
those in work-unit and affordable housing neighbourhoods. By mapping environmental
satisfaction at the sub-district level of Beijing’s urban core, Ma et al. (2018) found that
subjective neighbourhood evaluation had greater influences on life satisfaction than the
objective residential environment. In another study of older adults in Shanghai, Liu
et al. (2017) confirm that elements of the residential environment such as good
accessibility and quality housing bore a stronger impact on subjective well-being than
individual resources. Dong and Qin’s study (2017) reports that the neighbourhood
environment showed a significant but minor effect on residents’ subjective well-being.

While a newwave of well-being studies begins to incorporate residential environments
and spatial contexts into their research design, their robustness has often been constrained
by sample size and design. The spatial unit of analysis is either too crude to be a
meaningfully defined neighbourhood2 or the number of observations3 is too small to
perform more robust analysis. These studies tend to examine core urban areas rather than
the rapidly expanding outer metropolitan areas and focus on overall environmental
satisfaction without breaking it down into different components (e.g. sport facilities, green
space and transport accessibility). This study aims to further the debate by examining
CWB in suburban neighbourhoods from a spatial planning perspective to shed light on the
importance of integrating CWB into the delivery of a new type of urbanisation in China.
With this specific focus, CWBwill be understood as communities of place situated within
geographic spaces (after Phillips andWong 2017), and the variable observed will not only
focus on residents’ personal well-being, but also include different aspects of the
neighbourhood environment to inform planning for sustainable urbanisation.

2 Sub-districts of urban Beijing were adopted in the study by Ma et al. (2018). These are rather large units with
an average population of 90,000 and an area of 10 km2 showing very diverse spatial forms and characteristics.
3 Dang et al. (2017) utilise broad neighbourhood categories to perform multi-level analysis, with 2606 valid
questionnaires. Since 354 neighbourhoods in urban Beijing were involved, the average number of question-
naires for each neighbourhood was only 7.5.
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Spatial Restructuring and Suburban Neighbourhoods in Beijing

Spatial restructuring of the Beijing Metropolitan Region (BMR) has undergone
a series of market-oriented reforms since the 1980s, inextricably intertwined
with government interventions at central and local levels, to create complex
webs of spatial relationships. BMR has a single central area and a zonal
structure of five concentric ring roads linked by radial expressways. Its built-
up area has expanded by 4.5 times from 310 to 1401 km2 and its population
rose from 9.2 to 21.7 million between 1981 and 2015. When Beijing was
designed as the national capital, it was a rather compact city featuring the
‘work unit’ (danwei) system with planned co-location of workplace and resi-
dence (Wang and Chai 2009). Following housing and land market reforms, the
work-unit system eventually faded out. A key running thread of Beijing’s
urbanisation is the strategic investment on transport infrastructure to connect
the designated ‘decentralisation sites’. Beijing’s fourth and fifth ring roads were
built to connect the ten ‘dispersed clusters’ planned in the 1991 Beijing Master
Plan and four new metro lines were opened to connect the new towns planned
in the 2004 Beijing Master Plan. With the concentration of employment oppor-
tunities in the urban centre and the sprawling of residential development
outwards, the uneven improvement of transport infrastructure has resulted in
complex commuting patterns with varying journey distances and times from
different neighbourhoods (Zhao et al. 2011).

The geographical space of Beijing’s suburban area is dynamic and not that
clearly defined. Many studies have therefore adopted the spatial categorisation
set out in Beijing’s 11th Five-Year-Plan (2005–2010). The 18 districts are
grouped into 4 zones: the urban core function zone (Xicheng and Dongcheng);
urban function extension zone (Haidian, Chaoyang, Fengtai and Shijingshan);
urban development new zone (Tongzhou, Shunyi, Changping, Fangshan and
Daxing); and ecological conservation zone (Mengtougou, Huairong, Pinggu,
Miyun and Yanqing). In the Beijing Master Plan (2004–2020), the urban
function extension zone was recognised as the ‘inner suburban area’, and the
urban development new zone as the ‘outer suburban area’. Because of the rapid
pace of urbanisation, what was once deemed as the ‘inner suburban area’ has
already been largely incorporated into the central urban districts, as documented
in the latest Beijing Master Plan (2016–2035).

In this paper, Beijing’s suburban area can be practically defined as the five
districts in the urban development new zone and parts of Haidian and Chaoyang
that extend to the sixth ring road. Therefore, suburban is now a more accurate
description of those peri-urban neighbourhoods built around the 1990s and early
2000s. The socio-economic composition of these neighbourhoods is very diverse,
ranging from makeshift migrant enclaves, through to middle-class residential
complexes, and high-end gated communities (Zhao et al. 2011). Based on their
urban development process, housing characteristics and relevant policy contexts,
five key suburban neighbourhood types are identified from the 15 selected
neighbourhoods in this study: economic and comfortable housing; suburban
public housing; new village housing; small property housing; and the urban
village (see Table 1).
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Table 1 Development process and characteristics of suburban Beijing neighbourhoods

Economic and comfortable housing: developed from the 1990s onwards
Economic and comfortable housing (Jingjishiyongfang) or affordable housing is essentially commercial

housing built on free (or at a low price) land allocated by local government in peripheral locations (normally
with a less favourable environment) to boost the supply of the low-end market. Under government price
control, affordable housing is much cheaper than market housing, but their resale is restricted within a
certain time limit. With profit capped at 3%, developers are reluctant to engage in such development.
Nonetheless, they are under pressure to do so to gain an advantage over future land bidding projects. Under
the current system, affordable housing will continue to be driven to peripheral locations, with poor
construction quality and inadequate infrastructure and public services. As there is no robust eligibility check
of a buyer’s household income (under 60,000 RMB) and other requirements (e.g. Beijing household
registration (hukou)), affordable housing is often bought by those moderately well-off rather than the
targeted ‘low- to middle-income group’.

Suburban public housing: developed in the late 1980s and 1990s
In order to provide housing for public organisation employees (e.g. civil servants and school teachers) in

suburban counties, a semi-market solution was devised. Local government granted a piece of land, or sold it
at a low price, to developers of housing developments specifically for state-owned enterprises or other
public organisations (danwei). Upon completion, danwei made bulk purchases of these housing units and
let them to their employees; the housing was subsequently sold to sitting residents during housing reforms
in the late 1990s. Since house sales were guaranteed, the developer was not incentivised to strive for better
building and design quality. This has led to the deterioration in the physical structure of buildings and other
neighbourhood facilities. With danwei increasingly withdrawing from housing provision and maintenance
duties, the provision of community services has also been commodified. Many of the original owners have
moved out, which has dampened the sense of community.

New village housing: formed in the early 2000s
Since 1998, danwei had gradually retreated from housing provision. New village housing is very much a

product of the formal urbanisation process through major infrastructure construction and rural land
appropriation. Apart from commodification of danwei housing, commercial housing development is used to
finance urban development projects. Consequently, new villages turn out to be much larger residential
settlements than the previous rural villages. These neighbourhoods are developed by real estate developers
and manged by property management companies. Such housing development schemes are incidental; it is
difficult to achieve economies of scale to provide high quality public services to these sporadically located
neighbourhoods. This type of housing development has exerted an extra burden on public service
provisions in peri-urban locations. Nonetheless, it remains attractive to consumers because the price is
affordable.

Small property housing: developed since the early 2000s
Small property housing has ambivalent property rights as the housing unit is developed on rural ‘collective’

land without going through the legally approved process. The housing market boom in Beijing has driven
up the land value. Since rural villages are located in a more attractive natural environment, there are strong
incentives for local villagers to profit from housing developments on collective land. Since such
development is informal, the amount of investment made is rather limited. The village collectives tend to
hire local builders to carry out the construction with very basic building quality and design. Without a
municipal utility supply, small property housing has to rely on alternative solutions for water, electricity and
waste treatment.

The urban village: since 1990s
The urban village (chengzhongcun) or village-in-the-city is formed when urban expansions besiege rural

villages without integrating them into formal urban development. Since rural land is collectively owned,
indigenous villagers can only build informal housing on collectively owned land for leasing (Wu et al.
2013). Informal housing in urban villages has become the main source of low-cost housing supply for
migrant workers. With the introduction of government-led redevelopment programmes of urban villages,
many indigenous villagers have been relocated and compensated; in contrast, migrant workers as tenants
have no rights and thus have been forced out, receiving no compensation (Wong et al. 2018). Urbanisation
and the redevelopment of urban villages have pushed migrants further and further outwards to urban
peripheries.
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Research Methodology

This study focuses on understanding CWB in neighbourhoods in the former transient
peri-urban areas of Beijing from a spatial planning perspective. As explained earlier, the
conception of CWB here will be about communities of place and will examine both
residents’ personal well-being as well as neighbourhood environment with subjective
and objective measures to inform planning for sustainable urbanisation. The relation-
ships between the subjective personal well-being of residents, their personal attributes
(as a proxy objective measure of personal well-being) and satisfaction with (subjective
measure), and assessment (objective measure) of, neighbourhood environmental con-
ditions are conceptualised in Fig. 1. The variations of these relationships in the five
identified neighbourhood types are also examined to establish the impact brought about
by different urbanisation experiences of CWB.

Survey and Sampling Methodology

A large-scale survey was carried out in BMR between May and June 2017 and a
structured questionnaire was used to collect data on personal information, satisfaction
with neighbourhood environment and waste management, satisfaction with quality of
life, and perceived level of happiness. The participants were chosen on the basis of a
multi-stage, spatial cluster sampling approach. A spatial typology of BMR into three
area groups (inner metropolitan, outer metropolitan and peri-urban) was first created by
classifying land use form, demographic variables, and transport accessibility at the
township-level administrative unit (Wong et al. 2018). After consulting with experts on
spatial development in Beijing, five townships were then chosen from the outer
metropolitan group for this study, which were further validated with the spatial
expansion patterns of Beijing to confirm that they are situated in those areas rapidly
urbanising between 1990 and 2015 (see Figs. 2a, b).

Based on the targeted sample size of 0.2% of the total residential population of the
five townships (i.e. 1680 out of 840,240) and a built-in attrition rate of 15%, about 1930
survey participants were targeted. The sampling frame of neighbourhoods was based on
the National Statistics Bureau’s 2014 sample of neighbourhoods in Beijing townships.

Fig. 1 Conceptualising CWB at the neighbourhood level
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Altogether, 15 neighbourhoods were identified from the 5 townships and around 120
participants were approached in each neighbourhood with a non-probability quota
sample based on age and gender distribution at the township level. In total, 1812
questionnaire responses4 were collected, which is deemed to be a large-scale commu-
nity survey when compared with similar studies in Beijing (e.g. Zhao et al. 2011; Zhao
2012). Here, a neighbourhood indicates a housing estate (xiaoqu) or a village (cun), the
boundaries of which are officially defined in planning and land use documents. The
study focuses on studying both the immediate and wider environmental conditions of
the neighbourhood. The immediate neighbourhood refers to areas within the
neighbourhood boundaries and the wider neighbourhood refers to areas that are easily
accessible on foot or by bicycle within a range of 1 km.

Key Variables and Statistical Testing

The subjective well-being of residents was ascertained by measuring life satisfaction
and happiness through the questions of ‘How satisfied are you with your quality of
life?’ and ‘How happy are you with your life?’ on a 5-point Likert scale (‘1: very
dissatisfied/unhappy’; ‘2: dissatisfied/unhappy’; ‘3: neutral’; ‘4: satisfied/happy’; and
‘5: very satisfied/happy’). In terms of personal attributes, data on respondents’ demo-
graphic and socio-economic characteristics were collected: age, education level, occu-
pation, home ownership, living space, car ownership, household income level and

Fig. 2 Surveyed neighbourhoods and urban built-up areas in: (a) 1990 and (b) 2015

4 Besides age and gender, participants were asked a filter question of whether they had any physical and
mental health conditions that might affect their participation in the survey. With many neighbourhoods gated
in Beijing, it was not possible to gain direct access to many building blocks. The participants were approached
in the public space of the neighbourhood and the survey excluded potential participants who were not healthy
adults to meet with the university’s ethical approval requirements.
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length of residency in the neighbourhood. These variables were summarised for
hypothesis testing via latent class analysis, which will be explained later.

With regard to the neighbourhood’s environmental conditions, residents were asked
about their level of satisfaction with different aspects of the living environment within
and surrounding the neighbourhood. Question items included: sports facilities, air
quality, tranquillity, walkability, access to nature, parks and playgrounds, green space,
infrastructure, public services, and rubbish and used item recycling. A 5-point Likert
scale was used in the responses. The research team also carried out a criterion-based
assessment of the quality of living environment in each neighbourhood. The assess-
ment criteria, regarding the cleanliness, aesthetics, green infrastructure density, and
park management of the neighbourhood, were based on both local contexts and
relevant literature (e.g. van Kamp et al. 2003; Dunstan et al. 2005; Fleury-Bahi et al.
2013). The assessment results were recorded with photographs and text commentaries,
which were then converted into a scoring system. In addition, residents’ accessibility to
metro, bus, and shopping mall was measured via GIS analysis with Baidu Map.
Principal component analysis was performed to develop composite indices of these
question items (see explanation below).

Different statistical methodswere applied to test the hypotheses. Kruskal-Wallis tests and
Chi-square tests were used to test how socio-economic groups and neighbourhood types
differ in residents’ subjective well-being and their level of satisfaction with different
environmental conditions. Given the characteristics of different variables and the assump-
tions of statistical tests, Spearman’s correlationswere applied to test the relationship between
residents’ subjective well-being, their level of satisfaction regarding different environmental
conditions, and the environmental assessment outcomes of the neighbourhood.

Latent Class Analysis

Latent class analysis (LCA) was performed with Mplus on variables measuring
residents’ socio-economic characteristics to classify them into mutually exclusive
groupings for hypothesis testing. LCA is a multivariate analysis that induces the latent
relationships among observed variables rather than just seeking similarities (Hagenaars
and McCutcheon 2002) and has been widely applied to delineate meaningful groupings
of individuals (Liu et al. 2018). Based on seven variables of residents’ demographic
and socio-economic characteristics, three socio-economic groups were identified by the
LCA model (see Fig. 3).5

Table 2 provides a pen-picture of the three socio-economic groups: Urban Adversity,
Twilight Community, and Suburban Comfort. The composition of the three socio-
economic groups also varies across the five neighbourhood types. As expected, most
residents in urban villages belong to the Urban Adversity group, comprise of people
who rent cheap housing there. The Twilight Community constitutes the major group in
new village and small property housing neighbourhoods. Both the Twilight Commu-
nity and the Suburban Comfort groups have a major presence in suburban public

5 Methods such as Akaike’s information criterion, Bayesian information criterion, log-likelihood, entropy and
a corrected LR test were used to identify the most robust model. The distribution of sample size in each class
and the interpretability of the model were also considered.
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housing neighbourhoods. Over half of those living in economic and comfortable
housing neighbourhoods are from the Suburban Comfort group.
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Fig. 3 Socio-economic characteristics of the three socio-economic groups by LCA
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Principal Component Analysis

In order to summarise the value of two sets of variables measuring satisfaction with
neighbourhood environmental conditions and the neighbourhood environmental assess-
ment, as well as constructing meaningful indices for hypothesis testing, Principal Compo-
nent Analysis (PCA) was conducted with SPSS to extract factors that are highly correlated
with the variables. PCA is a multi-variate statistical technique for extracting summary
variables that account for most of the variance from a set of possibly correlated variables
(Jolliffe 2011). The transformation procedures of PCA involve examination of the corre-
lation between variables, elimination of variables that contribute relatively little informa-
tion, and determination of the weighting of variables for indices (Harris et al. 2011).

Three main components, explaining the satisfaction level with different environ-
mental conditions, were extracted and together they explained 62% of the variance:
(ES1) satisfaction with the wider neighbourhood environment; (ES2) waste manage-
ment in the neighbourhoods; and (ES3) satisfaction with the immediate neighbourhood
environment (see Table 3). ES1 has the strongest influence of the three factors as it
accounts for 44.6% of the variance alone, whereas ES2 and ES3 explain 9.1% and
8.4% respectively. It is interesting to note that satisfaction with sports facilities in the
immediate neighbourhood was found to be statistically linked to satisfaction with the
wider environment in ES1. For an environmental assessment of the neighbourhood,
three main components were also identified and they explain 83% of the variance:
(EA1) immediate neighbourhood environmental assessment; (EA2) outer
neighbourhood environment; and (EA3) accessibility to transport and facilities (see
Table 4). The variance explained by the three components is more evenly distributed,
with EA1 accounting for 36.7%, EA2 28.3% and EA3 18.2%.

Table 2 Descriptions of the three socio-economic groups

Urban Adversity: This group represents the least affluent and less 

educated residents who work in small businesses and are recent tenants 

in the neighbourhood. Around half of residents in this group have an 

annual household income below 50,000 RMB and nearly 60% only 

have education up to junior middle school level. Most of them live in 

commercially rented housing and over half of the residents have living 

space of less than 10m
2

per head. Residents are from different age 

groups but 70% of them have lived in the neighbourhoods for less than 

5 years. They are mainly engaged in small businesses, farming or 

unemployed. It is interesting to note that about 45% of them own a car, 

as they may rely on the car to do business and to commute.

Twilight Community: This group is characterised by the more 

established residents in the neighbourhood, with over 70% aged 55 and 

above; about 60% have lived in the neighbourhood for over 10 years. 

Despite the fact that their education level and household income level 

are rather similar to those in the Urban Adversity group, 84% of them 

are home owners and 56% own at least one car. They also enjoy better 

living space as over 60% of residents have over 20m
2

per head. This 

group consists of many retired residents and farmers.

Suburban Comfort: This is by far the most affluent and educated group, but also with a very young demographic 

profile (93% aged under 45). Over half of residents in this group have an annual household income above Beijing’s 

average level of 150,000 RMB and nearly a fifth earned over 300,000 RMB per annum. This is probably related to the 

fact that over 70% of them are university graduates and two-thirds work in public organisations or private enterprises. 

About 60% are home owners and over 80% have at least one car. They have very comfortable living space, as over 70% 

have more than 20m
2

per head and many moved to the neighbourhood between 2 and 20 years ago.
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The factor loadings of PCA were then used to calculate six sub-indices and two
overall indices with the following formula. The variance explained by each compo-
nent was used as the value for Wj and the loadings of variables were used as value for
Li. Since the variables of environment assessment have different scales, standardisation
procedures were performed before calculating the overall score for each sub-index.

Table 3 Factor loadings for satisfaction level with different environmental conditions

ES1 ES2 ES3

Immediate neighbourhood satisfaction:

sport facilities 0.583 0.318 0.530

air quality 0.367 0.293 0.769

tranquillity 0.339 0.193 0.808

walkability 0.481 0.276 0.795

Overall living environment 0.589 0.347 0.814

Wider neighbourhood satisfaction with:

access to nature 0.628 0.280 0.579

parks and playgrounds 0.755 0.292 0.521

green space 0.703 0.309 0.647

nearby sport facilities 0.733 0.297 0.486

infrastructure 0.741 0.209 0.285

public services 0.775 0.288 0.245

overall environmental quality 0.795 0.353 0.589

Satisfaction with rubbish recycling 0.276 0.874 0.250

Satisfaction with used item recycling 0.277 0.877 0.229

Eigenvalue 6.240 12.76 1.174

Percentage of variance explained 44.569 9.111 8.385

The bold emphasises the largest loading of each variable for the main components (ES1/ES2/ES3); the italic
presents relevant statistical results when conducting PCA.

Table 4 Factor loadings of neighbourhood environmental assessment

EA1 EA2 EA3

Cleanliness 0.951 −0.027 −0.131
Aesthetics 0.919 0.164 −0.140
Green density in the neighbourhood 0.816 −0.140 −0.238
Green density outside the neighbourhood 0.351 0.745 0.272

Park management −0.111 0.929 −0.293
Culture and aesthetics of parks −0.131 0.908 −0.327
Accessibility to metro stations 0.150 0.378 −0.876

Accessibility to bus stops 0.521 0.041 −0.747

Accessibility to shopping malls 0.112 0.083 −0.860
Eigenvalue 3.300 2.544 1.645

Percentage of variance explained 36.667 28.263 18.275
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F j ¼ ∑
m

i¼1
ViLið Þ ð1Þ

Where Fj denotes the grouped factor based on factor analysis on different variables, Vi
is variable i, Li represents the weight of variable i contributing to factor j, and m is the
number of variables grouped to factor j.

S ¼ ∑
n

j¼1
F jW j

� � ð2Þ

In which S denotes the overall score,Wj is the weight of factor j to the overall score, and
n is the number of factors for the overall score of the overall index.

Understanding CWB in Beijing’s Suburban Neighbourhoods

The relationship between the two measures of subjective personal well-being, the
affective element of happiness and the cognitive element of quality of life, is found
to be moderately correlated (R = 0.438, p < 0.01). This is consistently found across all
five neighbourhood types, with correlation coefficients ranging from 0.379 to 0.438
(see Table 8). Levels of happiness, quality of life and environmental condition satis-
faction, all subjective measures, are found to vary across the five neighbourhood types:
with residents in economic and comfortable housing, suburban public housing and
urban village groups enjoying higher levels of subjective well-being than those in new
village and small property housing groups.

When examining the objective measures, significant differences in the composition
of socio-economic groups in the five neighbourhood types are found. The large
majority of residents (72%) in urban villages are found to belong to the Urban
Adversity group, whereas over half of those living in the economic and comfortable
housing group are from the Suburban Comfort group (see Table 2). The criterion-based
environmental assessment shows that neighbourhoods in the urban village and small
property housing groups have much lower scores than the suburban public housing,
economic and comfortable housing and new village groups (see Table 5).

Given that the value of CWB variables varies in different neighbourhood types, this
section first examines whether the relationships between different CWB components as
set out in the hypotheses exist and then whether they vary among the five suburban
neighbourhood types.

H1: Subjective Personal Well-Being Is Related to Socio-Economic Attributes (Reject)

Subjective personal well-being, in terms of happiness and quality of life, is not found to be
statistically related to residents’ socio-economic attributes (see Table 6). The values of
happiness (mean = 3.76) and quality of life (mean = 3.51) are very similar across the three
socio-economic groups of Urban Adversity, Twilight Community and Suburban Comfort,
though the scores for happiness are higher than for quality of life. In spite of the different
socio-economic characteristics of the three groups, arguably with very different levels of
objective well-being or personal resources, they all have similar subjective assessments of
their personal well-being. After controlling for neighbourhood types, happiness is found to
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be related to socio-economic group only in new village housing, with the Urban Adversity
group the least happy.

H2: Satisfaction with Neighbourhood Environmental Conditions Is Related
to Socio-Economic Attributes (Accept)

Different satisfaction levels regarding the neighbourhood environment, measured by an
overall index, are found to be statistically significant among the three socio-economic
groups. It is interesting to note that residents in both the Urban Adversity and Suburban
Comfort groups have above average satisfaction levels, but the Twilight Community
group is found to have least satisfaction (see Table 6). The Twilight group also has the
lowest satisfaction level across all three sub-indices of environmental conditions (ES1-
ES3 in Table 6); whereas the Urban Adversity group has above average satisfaction
levels. The Suburban Comfort group has above average satisfaction levels for imme-
diate and wider environmental conditions. When examining the hypothesis by
neighbourhood type, variations in satisfaction level can be found in economic and
comfort housing, suburban public housing and small property housing types. Within
these neighbourhood types, the Urban Adversity group has a higher than average level
of satisfaction with overall environmental conditions, whereas the opposite is true for
the Twilight Community group. The Suburban Comfort group has a similar or above
average level of satisfaction in these neighbourhood types.

H3: Subjective Personal Well-Being Is Related to Satisfaction with Neighbourhood
Environmental Conditions (Accept)

Residents’ subjective personal well-being is found to be mildly correlated to their
satisfaction level regarding overall neighbourhood environmental conditions.

Table 5 Statistical relationship between CWB by neighbourhood type

Variables
(Kruskal-Wallis test:
** p < 0.01; * p < 0.05)

Economic &
comfortable
housing

Suburban public
housing

New
village

Small
property
housing

Urban
village

Subjective personal
well-being

Happiness ** 3.80 3.81 3.69 3.64 3.79

Quality of life ** 3.59 3.56 3.39 3.40 3.57

Socio-economic
groups **

(Chi-square test)

Urban Adversity
(%)

15.50 23.20 20.10 18.20 72.20

Twilight
Community
(%)

32.10 38.10 47.70 47.80 13.50

Suburban Comfort
(%)

52.40 38.70 32.20 34.00 14.30

Index of overall environmental condition
satisfaction **

48.03 47.59 44.01 44.94 47.89

Index of overall neighbourhood
environmental assessment **

0.47 1.63 0.26 −0.53 −2.09

Total number 464 362 369 247 370
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However, the strength of the relationship is greater with their cognitive well-being
of quality of life (R = 0.406, p < 0.01), but weaker with their affective happiness
level (R = 0.266, p < 0.01). When breaking the environmental conditions into
different components, via the sub-indices, similar patterns of low levels of corre-
lation are found (see Table 7). Likewise, the relationships are examined across all
five neighbourhood types and similar results are found (see Table 8). The corre-
lation between quality of life and environmental satisfaction is found to be
stronger in suburban public housing, new village, and small property
neighbourhoods (with R > 0.43, p < 0.01), whereas the relationship is weaker in
urban villages (R = 0.372, p < 0.01) and weakest in economic and comfortable
housing (R = 0.278, p < 0.01). The correlation between happiness and environ-
mental satisfaction is similar for new village and small property neighbourhoods
(R > 0.31, p < 0.01), followed by suburban public housing and economic and
comfortable housing (R > 0.23, p < 0.01), and finally, is weakest in urban villages
(R = 0.164, p < 0.01).

Table 6 Statistical relationship between CWB and socio-economic group

Variables
(Kruskal-Wallis test: ** p < 0.01; * p < 0.05)

Urban
Adversity

Twilight
Community

Suburban
Comfort

All

Happiness 3.72 3.77 3.78 3.76

Economic and comfortable housing 3.75 3.8 3.82 3.80

Suburban public housing 3.68 3.88 3.82 3.81

New village* 3.53 3.76 3.70 3.69

Small property housing 3.62 3.59 3.73 3.64

Urban village 3.80 3.82 3.72 3.79

Quality of life 3.52 3.49 3.53 3.51

Economic and comfortable housing 3.57 3.64 3.56 3.59

Suburban public housing 3.54 3.59 3.54 3.56

New village 3.34 3.37 3.46 3.39

Small property housing 3.48 3.34 3.44 3.40

Urban village 3.55 3.54 3.72 3.57

Index of overall environmental condition satisfaction** 47.83 45.09 47.32 46.74

ES1 with wider neighbourhood environment ** 45.60 42.81 45.18 44.49

ES2 waste management ** 54.11 50.11 51.17 51.69

ES3 with immediate neighbourhood environment ** 51.55 49.44 53.53 51.51

Index of overall environmental condition satisfaction** 47.83 45.09 47.32 46.74

Economic and comfortable housing** 50.77 46.57 48.00 48.03

Suburban public housing* 48.23 45.83 48.91 47.59

New village 43.76 43.96 44.21 44.01

Small property housing* 46.12 43.56 46.25 44.94

Urban village 48.10 46.81 47.62 47.89

Total number 631 542 639 1812
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H4: Subjective Personal Well-Being Is Related to Neighbourhood Environmental
Assessment (Reject)

There is no significant correlation between the neighbourhood environmental assess-
ment index and subjective personal well-being, in terms of perceived happiness and
quality of life (see Table 7). When breaking down the assessment into sub-indices, no
significant relationships are found. Again, no significant relationships are found when
testing the hypothesis across the five neighbourhood types (see Table 8).

H5: Satisfaction with Neighbourhood Environmental Conditions Is Related
to Neighbourhood Environmental Assessment (Accept)

The correlation coefficient between subjective satisfaction with environmental
conditions and objective criterion-based assessment, as measured by two overall
indices, is surprisingly low (R = 0.079, p < 0.01) but nevertheless statistically
significant (see Table 7). When testing the relationship among the sub-indices,
only satisfaction with the wider neighbourhood (ES3 and EA2) is weakly
correlated (R = 0.161, p < 0.01). However, the relationship is far more complex
once analysis is made across different neighbourhood types (see Table 8). The
relationship between subjective and objective measures of environmental quality
is moderately correlated for the suburban public housing group (R = 0.41, p <
0.01) and weakly correlated for urban villages (R = 0.12, p < 0.01). However, a

Table 8 Correlation matrix of key variables by neighbourhood type

Neighbourhood type
Spearman’s rho (R) (** p < 0.01; * p < 0.05)

Happiness Quality
of life
(QoL)

IES

Economic and comfortable housing QoL 0.478** 1.000

IES 0.233** 0.278** 1.000

IEA 0.029 0.019 −0.185**
Suburban public housing QoL 0.417** 1.000

IES 0.258** 0.430** 1.000

IEA 0.042 0.065 0.410**

New village QoL 0.451** 1.000

IES 0.343** 0.464** 1.000

IEA −0.059 −0.086 0.021

Small property housing QoL 0.421** 1.000

IES 0.317** 0.451** 1.000

IEA −0.043 −0.11 −0.237**
Urban village QoL 0.379** 1.000

IES 0.164** 0.372** 1.000

IEA −0.012 −0.082 0.120*

Index of overall environmental condition satisfaction (IES); index of overall neighbourhood environmental
assessment (IEA)
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negative relationship is found in small property housing (R = -0.237, p < 0.01)
and economic and comfortable housing (R = -0.185, p < 0.01) types.

Summary of Hypothesis Testing Results

The testing of the five hypotheses has rejected H1 and H4, which means that subjective
personal well-being (both in terms of happiness and quality of life) is not found to be
related to the objective measure of personal conditions (in terms of socio-economic
group) and residential condition (in terms of environmental assessment). Statistical
testing has, however, accepted H2, H3 and H5. While personal well-being and socio-
economic group are not related, they are both related to neighbourhood environmental
satisfaction level which is positively correlated to the environmental assessment results.
All variables of CWB, both subjective and objectives ones, are related to different
neighbourhood types. These findings of the hypothesis testing are further confirmed
when controlled by neighbourhood type.

CWB and Sustainable Urbanisation: Research Findings and Policy
Implications

Based on the above findings, this section discusses the relationship between CWB and
sustainable urbanisation and compares the findings with other studies. It then draws
planning policy implications for achieving a new type of urbanisation in China.

The Chinese Cultural Context

The values of happiness (mean 3.76) and quality of life (mean 3.51) in this study
confirm previous personal well-being research that Chinese respondents are more likely
to choose moderate scores and express contentment with their lives. The Chinese
conception of happiness is more about maintaining harmonious relationships with
others and being at ease with life, which often means making compromises and
adjusting expectations to make way for more content lives (Lu and Shih 1997).
Therefore, lower individualism is linked to a happier life (Steel et al. 2018). In addition,
socialist values do not emphasise individualism which to some extent may explain the
relative satisfaction of respondents. Others also argue that Chinese respondents do not
always differentiate happiness from life satisfaction when making references to well-
being (Lau et al. 2005). However, happiness and life satisfaction as distinct but
statistically correlated concepts were established in research on European countries,
with life satisfaction being more specific and cognitively oriented and happiness as a
more diffuse sentiment (Gundelach and Kreiner 2004). Our findings lent support to the
European findings, as happiness and quality of life are moderately correlated, which
suggests that they are measuring different dimensions of personal well-being.

Paradoxical Relationship between Subjective and Objective CWB

The three socio-economic groups, arguably with very different levels of personal
resources, all have similar subjective assessments of their well-being in terms of
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happiness, quality of life and environmental satisfaction. This lends support to the
paradoxical findings between objective and subjective personal well-being in previous
studies of China (see Davy and Rato 2012). The discord between subjective and
objective well-being among residents is particularly stark when examining differences
across the five neighbourhood types, especially as residents in the urban village type
exhibit a high level of contentment and satisfaction with their well-being, despite the
fact that their objective socio-economic well-being and living environmental conditions
are the least desirable (given that 72% residents in urban villages belong to the Urban
Adversity group). This confirms socio-temporal arguments made in previous studies
that the relative improvement in migrant workers’ lives in Beijing, Shanghai and
Guangzhou has fostered contentment (Li and Wu 2013). Another explanation comes
from the critique of the utility approach towards poverty alleviation that people can
adapt and be conditioned to bear hardship and deprivation (Sen 2012). In spite of the
adverse standard of living environment, once migrant workers get used to such a
situation, their subjective satisfaction levels can be moderately positive. The paradox-
ical relationship between subjective and objective CWB also highlights the importance
of the socio-cultural aspects of well-being beyond material improvement. Both objec-
tive and subjective measures contribute to our understanding of different aspects of
well-being and should not be used exclusively (Golden 2017).

Less Satisfied Twilight Community: Role of Socio-Temporal Comparison Effect

The Twilight group consistently has the lowest satisfaction levels (below average)
across the overall and all three sub-indices of environmental conditions. When con-
trolled by neighbourhood types, variations in satisfaction level can be found in
economic and comfort housing, suburban public housing and small property housing
types; and the Twilight Community group has a below average level of satisfaction,
lower than the Urban Adversity and Suburban Comfort groups. The findings pose a
very interesting and important question: Why do the older and more established
communities have lower satisfaction levels than their counterparts living in even more
adversarial conditions? This differs from the findings of Davey et al. (2009) that
middle-aged and elderly respondents in a farming community tend to be more content
with their lives. However, such contentment is probably related to socio-temporal
comparison at the time, as evident in the Urban Adversity group’s general contentment
in this study. To the Twilight group, the effect of temporal comparison with the past
may have diminished, but the effect of social comparison with other more affluent
groups’ living environment in the capital city may gradually increase.

Environmental Satisfaction, Well-Being and Neighbourhood Types

Levels of happiness, quality of life and environmental condition satisfaction are found
to vary across the five suburban neighbourhood types in Beijing: residents in economic
and comfortable housing, suburban public housing and urban village groups enjoy
higher levels of subjective well-being than those in the new village and small property
housing groups. The findings indeed echo the recent study by Dang et al. (2017) on
central Beijing districts where neighbourhood type (by housing classification) was
significantly related to subjective well-being, with residents in commercial housing
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neighbourhoods and urban villages reporting higher levels of subjective well-being. It
is important to note the very weak relationship between subjective satisfaction with,
and the objective assessment of, environmental conditions, though statistically signif-
icant. While residents’ subjective personal well-being (both in terms of happiness and
quality of life) is found to be mildly related to their level of satisfaction with environ-
mental conditions, there is no significant correlation with objective environmental
assessment. Our findings in suburban Beijing match with those of Ma et al. (2018)
regarding Beijing’s urban core, where subjective neighbourhood evaluation has a
greater influence on life satisfaction than the objective residential environment.

Policy Implications for New Type of Urbanisation

The criterion-based environmental assessment shows that neighbourhoods in the urban
village and small property housing types, both with ambiguous land development
rights, have much lower scores than the other three types. Due to the lack of resources
from government and the private developer, development in these two neighbourhood
types is spontaneous and of poor quality. As discussed above, only a very weak
relationship exists between the subjective satisfaction with and the objective assessment
of environmental conditions and the objective environmental assessment does not bear
any significant relationship to residents’ subjective well-being. This suggests that more
factors must be taken into account for a more grounded understanding of well-being:
while material improvement matters, social and human-based factors also make a
difference. Given the high level of contentment across different CWB variables, it is
very difficult to argue for more robust policy measures to improve the residential
environment of these rapidly developed suburban neighbourhoods that often do not
have adequate infrastructural support and public amenities. Indeed, these moderate
responses from residents will simply allow developers and government to focus on
quantity rather than quality of development and is likely to induce further urban
expansion and sprawl, pushing the frontier of the peri-urban area outwards. This is
precisely the development trend that the state tries to alter with the introduction of the
NUP, by emphasising the importance of ecological civilisation and a human-centred
urbanisation approach. There is, therefore, a need to fostering a cultural shift among
planners and local government officials to engage residents in the planning process and
to establish their desirable thresholds of different aspects of CWB. Since residents’
desires and needs of well-being vary over time and under different socio-spatial
contexts, new type of urbanisation should not just focus on new residential develop-
ment, but also on urban renewal and regeneration of existing residential communities.

Conclusion

While dissonance between subjective and objective personal well-being has been widely
reported in previous studies in China, the relationship between personal well-being and
environmental conditions has been less well-researched. This study has bridged this
research gap by taking both personal attributes and neighbourhood environmental factors
into account to examine different components of CWB in the suburbs of the outer
metropolitan area of Beijing. The findings highlight variations across different
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neighbourhood types over residents’ levels of happiness, quality of life and satisfaction
with environmental conditions. Neighbourhood type is found to be particularly revealing
when examining the relationship between the environmental satisfaction level and personal
well-being. This line of inquiry has only recently started in China and could be further
developed in future CWB research. From a spatial planning perspective, the improvement
of CWB requires strategic policy thinking and effective implementation at different spatial
scales. The neighbourhood, as the core geographic and social unit for planning, is critical to
foster CWB by linking individuals, their nested communities and other larger spatial scales
to deliver a coherent policy framework.While the NUP is a top-down policy introduced by
the state, to achieve a ‘moderately well-off and comfortable society’will require bottom-up
participation and engagement of the community to address their desires over time and over
different aspects of CWB.

Another important finding is the paradoxical relationship between subjective and
objective CWB, especially for the Urban Adversity group who are mainly concentrated
in urban villages, which is probably related to their more favourable comparison with
their previous experiences. However, the lowest contentment level of the Twilight
Community group suggests that the context of comparison is changing as time goes
by. Since subjective well-being is in a state of flux, this will require longitudinal
research with cohort or panel studies to capture these changes in order to develop a
more robust evidence-base for community planning and development. The findings in
the paper help to provoke debates on the measurements and policy goals of CWB,
especially for other communities beyond China which are also undergoing a rapid
urbanisation process. The measurement and normative assessment of CWB remain
challenging and controversial; concerted efforts from both academia and the policy
community will be needed to push the agenda forward.
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