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Introduction: Urbanization has affected the quality of the living environments. It
is important to improve residents’ living environments and promote
their happiness.

Methods: We use a national and representative dataset targeting the labor force
in China, collecting basic information about the work environments, the social
environments, and the urban environments. This work employed a linear
regression model to investigate the influencing factors of residents’ SWB.

Results: The three major findings are as follows: 1) At the national level, residents’
SWB exhibits a notable spatial variability, being higher in the northern regions and
lower in the southern areas. 2) The dimensions of the urban environments
(housing prices, POI density, NPP, land development intensity and the number
of tertiary hospitals), the work environments (work pressure and job satisfaction),
and the social environments (community trust, social justice and sense of
security), along with sociodemographic characteristics, significantly influence
SWB. 3) In China, the impacts on SWB exhibit pronounced regional heterogeneity.
The relationship between environmental pollution and SWB is characterized by
an inverted U-shaped pattern. Intriguingly, while housing prices negatively affect
SWB in the eastern and central regions, the enforcement of housing purchase
limits has been observed to enhance residents’ SWB in the western region.

Discussion: First, this work show the overall spatial level of SWB in China
geographically. And second, this research found the SWB heterogeneity on a
regional level (eastern, central, and western regions). Furthermore, this
methodological framework provides a novel perspective among the urban,
work and social environments on SWB. This work also contributes to inform
policy to improve residents’ SWB in China.
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1 Introduction

Attaining happiness is a universal goal of human beings, which has seen a surge of
research interest (Wilson, 1967). Happier people are more successful in many life domains
with more qualities like being social, active, having stronger bodies and better resolve
disputes resolution abilities (Lyubomirsky et al., 2005). The Declaration of Independence
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states that every American has the right to pursue happiness. Over
the past decade, “happiness” is a popular term with many meanings,
which mainly divide into two scholarly work centers. “Happiness”
can refer to instantaneous pleasant moods, or to the overall
evaluations of life which conceptualize as subjective wellbeing
(SWB) (Haybron, 2003). Understanding the determinants and
correlations mechanism of SWB has many benefits for society.
Representative empirical researches have shown that SWB should
be used as a national indicator to guide public policy decision (Elliott
et al., 2014). According to the Diener’s scholar insight,
environmental effects influence the SWB and result large
differences between nations (Diener and Seligman, 2004). During
the past 30 years, average SWB in western countries appears to have
been stable throughout time (Veenhoven, 2006). The World
Happiness Report in 2022 (UN, 2022) showed that China ranked
72nd out of 146 countries with a respondent happiness index of
5.585 and behind less economically advanced countries such as
Thailand and the Philippines. However, since the economic reforms
commenced and the opening up policy began in the late 1970s,
China has experienced economic growth with sharply increasing
quality of residents’ lives and become the world’s secondary largest
economy. According to previous research, the SWB in China
demonstrated a declining trend or a U-shaped pattern
(Brockmann et al., 2009). The phenomenon is like the Easterlin
paradox that demonstrated the fact that there was not the expected
increase in residents’ SWB with the dramatic increase in the
economic conditions of nations (Easterlin, 1974). Notably, China
is a large country with a massive problem of insufficient and
unbalanced development among regions (Knight and Gunatilaka,
2008). China’s swift urbanization has resulted drastic economic
growth and restructuring in spatial environment (Knight, et al.,
2009). The space of the three emerging city regions such as the
Yangtze Delta, the Pearl River Delta, and the Beijing-Tianjin-Hebei
Region is expanding dramatically with integration of urban and
rural areas (Wei and Liefner, 2012). The increased social mobility
from rural to urban areas, and from small and medium-sized cities
to large cities and megacities, has been driven by differences in
resource allocation, employment opportunities, and public services
(Brockmann et al., 2009). The heterogeneity of populations is
determined by the level of attractiveness to labor, economic
development, technological upgrading and natural environment
in different cities (Easterlin et al., 2017). As far as the spiritual
dimension is concerned, the desire for a better life and the need for a
high quality of life among urban residents are increasing. The study
of the interaction mechanism between the physical environment and
the spiritual dimension of urban residents is of great significance,
and needs to be paid more attention from the aspect of Chinese
socio-cultural geography.

SWB has been the prominent topic to the fields of psychology,
sociology, economics, and geography. In western countries, the early
research mainly focused on definition, measurement, descriptive
analysis on SWB in psychology. Psychologists are concerned with
the link between an individual’s SWB and endogenous factors, like
income, gender, education, job, characters and so on (Pavot and
Diener, 1993; Diener, 1994). Additionally, there has been interest in
SWB from economists recently (Easterlin, 1974; Ng, 1997). The
relevant studies have focused on the association between an
individual’s SWB and their socioeconomic status (Brockmann

et al., 2009). Furthermore, the subjects of economics, sociology,
environmental science, and geography mainly focus on the influence
of exogenous factors, such as daily activities, life experiences, group
affiliation, status differentiation, exclusion and integration, and
natural and human environments (Carrus, et al., 2015;
Mouratidis, 2018; Zhua and Fan, 2018). As SWB became the
emerging crucial subject in the human geography, a large
amount of empirical researches have attempted to investigate the
effects of some material aspects of the urban environments on SWB,
such as green spaces, access to natural outdoor environments, fine
particulate matter (PM2.5), GDP per capital, pollution, road density,
and so on (Wen and Wang, 2009; Knight, 2011; Gascon et al., 2015;
Fleming et al., 2016; Liu et al., 2021).

So far, many studies have investigated the effects of the
residential physical environment on SWB in the Chinese
transition context (Wen and Wang, 2009; Wang et al., 2016; Liu
et al., 2017a). Gao et al. (2016) investigated the perceptions of the
built environment and health-related quality of life in various
neighborhood types and found that the environmental quality of
neighborhoods, such as perceived diversity, safety, and esthetics,
significantly related to better physical and mental wellbeing. Tang
et al. (2021) examined how the participation in poverty alleviation
programs affected rural residents in China. The issue that the dearth
of in-depth research on the effect of urban environments on regional
scale requires to be paid more attention. Particularly, most previous
empirical studies on SWB have focused on urban villages, urban
neighborhoods, or some major large or medium-sized cities at
individual, household, and community scales in China, but few
studies have investigated spatial disparities in macroscale contexts
like nation, city cluster, or regional areas. An increasing amount of
research has established the significance that material dimension of
neighborhood’s residential environments enhancing an individual’s
wellbeing (Yen et al., 2009; Cagney and York Cornwell, 2010; Evans,
2003). Pan et al. (2021) focused on the factors affecting the poverty
alleviation migrants’ (PAM) SWB and found community
environment have a positive effect on SWB. Zhou et al. (2015)
explored the SWB of the elderly living independently in rural areas
of Wenzhou and revealed that children’s support has a positive
influence on the SWB of the rural elderly living independently. Some
scholars analyzed some indicator on the work environments
dimension, like Nie and Sousa-Poza (2016) discovered that daily
activity time, especially sleep, acts as a partly mediating role in the
relationship between commute time and employees’ SWB in
national level.

Nevertheless, there is a lack of conceptualization that the overall
level of SWB spatially distribution from a geographic perspective.
Moreover, to date, many studies on residents’ SWB have been
conducted at various scales, such as nation (Cai and Wang,
2018), provinces (Tang, et al., 2021), large cities (Liu, et al.,
2021), urban agglomerations (Cheng et al., 2023), and
communities (Liu, et al., 2018; Pan, et al., 2021; Huang and Fang,
2021). However, only a handful of studies have paid little attention
to examine the SWB heterogeneity based on geographic local
variation (eastern, central, and western regions) (Knight, 2011).
Furthermore, a number of potential pathways have been
disregarded. The effects of the urban environments, the social
environments and the work environments on residents’ SWB is
still not sufficiently understood (Diener, et al., 2018). This work aims
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to fill these gaps. First, the work explores the overall level of SWB
spatially using a national sample to measure SWB from a geographic
perspective through global Moran indexes. Second, the work not
only considers sociodemographic characteristics at the individual
level, but also examines the complex associations among the social
environments, the urban environments, and the work environments
dimensions. Third, this work explores cross-regional geographical
disparities in SWB in the Chinese context with respect to these
different dimensions. Respondent group heterogeneities are
considered in understanding the mechanism of SWB. This work
further contributes to inform policy to improve the SWB of residents
in China.

2 Literature review

2.1 Understand and measure SWB

SWB refers to an individual’s overall judgment about their life
experience. SWB is a measure of life satisfaction rather than
happiness, which was considered as an instantaneous pleasant
emotion (Diener, 1984; Kahneman and Deaton, 2010). SWB
demonstrates the significance of the attractiveness of economic,
sociopolitical, and environmental contexts.

There are numerous ways to measure SWB, and social scientists
continue to find new and better ways to quantify this construct (Ryff,
1989; Pavot and Diener, 1993). A common way that SWB has been
measured is through self-report rating scales, which are based on
personal evaluations and experiences. Although self-report
measures show high convergence with one another, it is
important to realize the danger of measurement bias. Other
innovative measures have been used, including facial measures,
text analyses of biographies, physiological measures, and
neuroimaging (Diener, 1994). This work applied Diener et al.
(1984)’s Satisfaction with Life Scale (SWLS) to measure
respondents’ SWB level. The SWLS instrument consists of five
items. Respondents are required to report on a 5-point Likert
scale ranging from “Very unhappy” (value = 1) to “Very happy”
(value = 5). Furthermore, Positive and Negative Affect Schedule
(PANAS) contain items from positive affect and negative affect
aspect, for instance, proud, inspired, nervous and scared (De Neve
et al., 2013).

2.2 Related determinants of SWB

SWB is a complex amalgamation of different component like
material, spiritual, physical, mental, and emotional. Based on an
extensive literature review, it has been determined that the social,
political, work, and urban environments significantly influence
residents’ SWB (Sahai and Mahapatra, 2020). Psychologists have
established the correlates of SWB, how SWB is created, and its
connection to social contexts (Diener, et al., 2018). Extensive
studies have focused on factors derived from individual social
aspects, such as demographic characteristics. Among all the
personal determinants, income has attracted the most research. It
is commonly believed that an upsurge in income as a crucial way to
meet the need for livelihood and raise SWB (Clark et al., 2008).

Previous studies have found that there is a linear relationship between
SWB and income before individuals meet basic and psychological
needs (Watson et al., 1988). Specifically, once basic material goal are
fulfilled, income may exert a diminishing marginal utility to SWB
(Kahneman and Deaton, 2010). Hsee et al. (2010) explained how the
presentation of information affects one’s happiness. Moreover, Wang
et al. (2019) found that social comparisons of income are important
for wellbeing and the downward income comparisons tend to have a
greater impact on increasing SWB. Age is another consistent predictor
of SWB (Wilson, 1967; Wang et al., 2019). Individual differences
result in an age–life satisfaction relationship that is often shaped like a
U (Diener et al., 2018). People are more satisfied with their lives in
their 70s and 80s and in their 20s but felt less satisfied with their lives
in their late 40s and early 50s (Blanchfower and Oswald, 2008). There
is a long record of studies showing that SWB contributes to health and
longevity. People with high SWB are more likely to exercise rather
than smoke or drink alcohol to release negative emotions
(Lyubomirsky et al., 2005; Diener and Chan, 2011). Furthermore,
psychology claims that education changes an individual’s cognitive
abilities and provides greater emotional support, which results in
higher happiness (Huang, 2013; Hu, 2017). For example, Jin et al.
(2020) found a significant positive relationship between education
level and SWB. The positive effect was weakening and the influence of
education level on urban and rural respondents’ SWB was
significantly different.

In addition to differences in individual characteristics
(Dittmann and Goebel, 2010; Ludwig et al., 2012), Manski (1993)
discussed the ways to model different individuals’ behaviors
depending on the exogenous characteristics of their communities.
Schyns (2002) and Ballas and Tranmer (2012) analyzed the
interactions of individually and geographically aggregated
determinants of SWB. Previous empirical studies have revealed
that SWB is correlated with community-level differences in
wellbeing, such as unemployment levels, crime rates and safety,
maintenance, air pollution, population density, access to facilities,
access to green space, blue space, and traffic modes (Schyns, 2002;
MacKerron andMourato, 2009; Arifwidodo and Perera, 2011; Ballas
and Tranmer, 2012; Gandelman et al., 2012; Li and Kanazawa, 2016;
Ala-Mantila et al., 2018). Studies have also focused on
neighborhood-level factors in Chinese cities. Physical and social
environments attributes such as land use, travel conditions,
proximity to urban parks, safety, and neighborhood social capital
are correlated with wellbeing in Chinese cities (Liu et al., 2017a;
Dong and Qin, 2017; Ma et al., 2018). Dang et al. (2019) investigated
the variations of subjective on a district and neighborhood levels by a
bi-variate response binomial multilevel model and found residents
in commercial housing communities showing higher levels of SWB
than those in affordable housing neighborhoods. Zhang and Zhang
(2017) pointed out that neighborhood social cohesion and social
capital are associated significantly with the wellbeing of older adults.
Wang et al. (2016) used self-collected survey data to show that 9% of
differences in life satisfaction across Beijing are due to district-level
factors. Social capital can attenuate the negative impacts of income
inequality on SWB especially for people with disabilities (Huang and
Fang, 2021). Social justice is an integral factor of social progress,
implying fair access to livelihood, political participation and social
resources and residents’ SWB from the dimension of the social
environments (Dukhanin, et al., 2018).
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Numerous studies have confirmed that people with high SWB
not only live longer with better mental and physical health but also
form stronger social bonds with others, and increase productivity at
work (Sharma and Tolani et al., 2015; Shier and Graham, 2011). As a
result, they appear to have better work performance and work-life
balance than those who struggle with it (Bryson, et al., 2017). Recent
studied have dedicated to unravel on the relationship between work
environments and SWB. Shier and Graham (2011) found that SWB
is mainly impacted by various factors from work environments
dimension, for instance the physical and cultural characteristics of
the work environments like systemic interrelationships at work and
specific aspects of the job. As important elements of work stress, skill
discretion, work social support and so on have been incorporated
into the research of work environments (Stansfeld et al., 2013).
Stansfeld et al. (2013) found the psychosocial working environment
have effects on SWB and policies need to be designed to improve
workplaces to increase the positive aspect. Additionally, job
engagement, job satisfaction, working hours, citizenship behavior,
and optimism are important predictors of employee’ SWB (Knight
et al., 2009). Bryson, et al. (2017) investigated the correlation
between employees’ SWB and workplace performance and
revealed positive association between the job satisfaction,
workplace performance and SWB. Kuykendall et al. (2015)
assessed employee’s SWB and physiological functioning. Thus,
work stress and job satisfaction both are influenced by job
conditions and impact the level of SWB. Job satisfaction raises
the levels of working productivity so as to improve SWB. In this
manuscript, we will particularly focus on two cognitive elements like
job satisfaction, work stress to describe their cognition of work
environments. The cognitive elements are person’s overall
perspective of their current circumstances in life.

2.3 Heterogeneity across groups in SWB

As confirmed in previous SWB literature, the stringent
household registration (hukou) system has shaped the Chinese
population’s migrations between rural and urban areas since the
late 1950s. This has also generated remarkable disparities in SWB
between rural and urban respondents (Knight and Gunatilaka, 2010;
Han, 2015). The hukou system divided people into two groups: those
who lived in rural areas and had agricultural (or rural) hukou, and
those who lived in urban areas and had nonagricultural (or urban)
hukou, which were inherited from parents at birth. There is a
significant rural–urban gap in mean earnings and in the
availability of services, for example, those with urban hukou are
entitled to a wide range of social assistance, including free
healthcare, housing subsidies, pensions, child education, and
lifetime employment (Knight and Gunatilaka, 2010).

There are striking differences across socioeconomic and
geographic groups. The group’s inherent disparities with regard
to aspirations, income expectations, and evaluation for life
improvement (Knight, et al., 2009). For migrants from different
regions and for different income groups, the negative impacts of
income inequality on SWB show clear heterogeneity. Empirical
studies devote specific attention to the impact of neighborhood
environment on rural-to-urban migrants because their SWB is
consistently lower than that of urban residents from birth and

may depend in specific ways on the local geographical context
(Sun et al., 2016; Wang et al., 2016; Ala-Mantila et al., 2018).
Moreover, a growing body of literature is dedicated to the SWB
of migrants from rural areas and small towns to Chinese cities
(Schwanen andWang, 2014; Davis et al., 2016). Yu et al. (2019) used
national-level data to demonstrate that income inequality has a
greater negative impact on migrants in western China. There have
been empirical studies on SWB in China for different education level
of students, other groups of youth, the aging (Liu et al., 2017b; Xu
et al., 2019).

3 Materials and methods

3.1 Study area and data sources

The data used in this study are from the China Labor-force
Dynamics Survey (CLDS) 2018, conducted by the Center for Social
Survey of Sun Yat-sen University (CSS). The survey is a national and
representative dataset, collecting basic information about work
conditions, living conditions, public services, and social
interactions. Using probability proportional sampling (PPS), the
studied sample covered all 29 provinces and 146 cities in China. The
final datasets generated 8,396 valid residents. The data analysis was
conducted using SPSS 25.0 and STATA 16.0 statistical software.

Table 1 lists the main variables used in the estimate function and
provides brief definitions and descriptive statistics. In the complete
dataset, males outnumber female residents, accounting for 54.0%.
The average age of residents is 51.78, and the proportion of
unmarried residents is 12.1%. Non-migrant residents are 15.9%
of the participants. Eastern province residents are half of the
residents. As for educational background, 86.8% of residents have
a secondary or senior high school diploma; only 12.4% have a college
education, and 0.8% of them have received a master’s degree or
above. Members of the Communist Party of China are 7.9% of the
residents. Most of the residents are in the low-income
category (82.8%).

3.2 Variables

3.2.1 Dependent variables
The dependent variable is residents’ SWB. SWB is built on the

individual responses to the SWB question, do you feel happy in your
life overall? Options for answers include Very unhappy, Unhappy,
Neutral, Happy, Very happy. A 5-point Likert-type scale was used in
the research, whereby a higher point value means a higher level of
SWB. For example, 1 point equates to Very unhappy and 5 points
means Very happy.

3.2.2 Independent variables
Based on prior empirical studies, SWB is affected by the work

environments, social environments, and urban environments
dimensions in this study (Liu et al., 2019; Mouratidis, 2018;
Stansfeld et al., 2013). Besides, work stress and job dissatisfaction
influence residents’ SWB in the work environments (Sahai and
Mahapatra, 2020). A 5-point Likert-type scale ranging from 1 (low)
to 5 (high) was used for each indicator. The Cronbach’s alpha of
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work stress is 0.769 and job dissatisfaction Cronbach’s alpha is 0.933.
The indicators shown in Table 2 measure the job dissatisfaction and
work stress variables from the work environments dimension. A
higher total score for the indicator job dissatisfaction suggested a
higher level of job dissatisfaction. While, the work stress index is
negative, and a higher score indicates less work stress with a total
possible score of 15 points.

Moreover, with respect to factors affecting residents’ SWB from
social environment dimension, three variables were included in the
model: social justice, sense of security and community trust
(Dukhanin, et al., 2018; Xu, et al., 2022). Community trust
indicates the level of trust in neighbors (Xu, et al., 2022). Social
justice refers to the level of social justice with comparison between
the hardness of work and their ideal lives (Dukhanin, et al., 2018).
Furthermore, sense of security is defined as the individual evaluation
of several types of community risk (Liu, et al., 2017c). The variation
in sense of security can be classified through five items, including the
risks of loitering outside, attacks at night, burglary, robbery, and
child abduction. A higher sum score for these indicators means a
higher level of sense of security with a total possible score of
25 points. The Cronbach’s alpha of sense of security is 0.816.

To explore how the urban environments dimension influences
respondents’ SWB, we included another variable in the analysis
(Gao, et al., 2016; Zhang, and Zhang, 2017; Mouratidis, 2018).

Table 3 provides a brief definition for each variable. Urbanization
rate, administrative region, Land development intensity and
population density were all derived from the China Statistical
Yearbook 2018. More specifically, capturing the data of the Point
of Interest (POI) density in 2018 from the Gaode map API (https://
www.amap.com). This mapping application has been widely
adopted as a comprehensive POI database, offering rich
information on resident services, such as commerce, public
services, leisure and entertainment, finance, and so on. Housing
prices are obtained from Anjuke, which is a large-scale housing
transaction website in China (https://guangzhou.anjuke.com). In
particular, Net primary productivity (NPP) is a key indicators of
ecosystem health in urban environment, which is collected from
National Aeronautics and Space Administration (NASA) (https://
appeears. earthdatacloud. nasa. gov/).

3.2.3 Model specification
SWB is affected by sociodemographic characteristics and the

work environments, social environments, and urban environments
dimensions in this study. This work employed a multilevel
regression model to investigate the influencing factors of
residents’ SWB. A null model of SWB considered the dependent
variable and calculated the intraclass correlation (ICC) (Goldstein
et al., 2011). The ICC model was specified as follows:

TABLE 1 Sociodemographic characteristics of the sample.

All participants Eastern Central Western

Age (years) 51.78 51.15 52.82 52.18

Mean value (std = 12.67) (std = 23.77) (std = 12.37) (std = 12.90)

Gender (%)

Male 54.0 53.5 55.1 54.3

Female 46.0 46.5 44.9 45.7

Education (%)

Senior high school or below 86.8 83.9 86.8 92.2

College or university 12.4 15.5 12.2 7.2

Master’s degree or above 0.8 0.6 1.0 0.6

Marital status (%)

Married 87.9 83.9 89.6 89.3

Not married divorced, or widowed 12.1 16.1 10.4 10.7

Hukou status (%)

Local hukou 15.9 16.3 15.0 15.8

Non-hukou migrants 84.1 83.7 85.0 84.2

Household income in 2018 (Yuan/Year) (%)

Low income (0–50,000) 82.8 78.7 85.7 88.3

Middle income (50,000–2,00,000) 16.2 19.9 13.7 11.4

High income (2,00,000 and above) 1.0 1.4 0.6 0.3

Party membership (%) 7.9 7.8 8.2 7.7

Sample size 8,396 4,286 1,750 2,360
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ICC � σ2b
σ2w + σ2b

(1)

In Eq. (1), where σ2b represents the variance between cities, and σ2w
represents the individual variance within cities. By measuring the
ICC values of the total sample, the average ICC of 0.074 means
that using the multilayer linear regression model is not
significant. Based on the approach used by Yuan and Bentler,
(2007), the linear regression model is employed to measure the

SWB’s influencing mechanism. The expression of Eq. (2) is
as follows:

Yij � α1 + ηXj + β1Zij + γ1Wij + δ1Kij + μij, (2)

where Yij represents the level of SWB of resident i of city j; Xj

represents the urban environments factor variable of city j; Zij

represents the variables for the social environments of resident i of
city j; Wij represents the variables for the sociodemographic

TABLE 2 Description of index of job dissatisfaction, work stress, sense of security.

Variables Cronbach’s α Standardized Cronbach’s a Definitions

Job dissatisfaction 0.933 0.935 Satisfaction with income

Satisfaction with job security

Satisfaction with the working environment

Satisfaction with the length of time at work

Satisfaction with promotion opportunities

Work is interesting

Satisfaction with work collaborators

Ability and skills are fully utilized

Respect from others for work

Opportunities to express opinions at work

Overall satisfaction with work

Work stress 0.769 0.765 Work brings joy to the mind and physical

Work is very stressful

Increasingly disinterested in this work

Sense of security 0.861 0.865 The risk of loitering outside

The risk of nighttime attacks

The risk of burglary

The risk of robbery

The risk of child abduction

TABLE 3 Urban environment dimension index.

Index Definitions

Urbanization rate The proportion of urban population in the total population

Road network density (km/km2) The ratio of the length of the road network to the urban built-up area

Housing price Average sales price of commercial housing

Limited purchasing policy A policy introduced by the Government restricting the purchase of housing

POI density The ratio of the number of urban points of interest (POI) to the urban administrative area

Land development intensity The proportion of urban built-up area to the administrative area

Population density Number of people living on land per unit area of land

Net primary productivity (NPP) (gc/m2) The remainder of the total organic matter produced by a plant from photosynthesis after deducting autotrophic respiration
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characteristics of resident i of city j; Kij represents the variables for the
work environments of resident i of city j. α1 represents the intercept; η
is the total effect of the independent variables; η represents the
coefficient of the urban environments; β1 represents the coefficient
of the social environments and γ1 represents the coefficient of the
sociodemographic characteristics; δ1 represents the coefficient of the
work environments; μ1j represents the residuals.

4 Results

4.1 Spatial distribution analysis of SWB

We categorized the SWB into five levels, as shown in Figure 1.
The average SWB across China is 3.77, which is higher than the
average for developed countries (3.55) (Oishi and Schimmack,
2010). Respondents in northeastern China have a higher SWB.
Dalian, in Liaoning province. Has the highest SWB at 4.8, while,
in Sichuan province, has the lowest SWB at 2.6. At the national level,
SWB shows a high in the north and low in the south trend.

We employed a global autocorrelation measure to describe and
visualize the spatial distribution of SWB based on the Moran’s I
statistic (Goodchild et al., 1992; Huang et al., 2023). The value of
Moran’s I (Figure 2) is 0.112 with a Z-score of 4.22 and a p-value
below 0.001, which shows that SWB has a significant spatial
autocorrelation.

We further use the local indicators of spatial association (LISA)
map to detect the local autocorrelation (Figures 3, 4). The high-high
hot spots of SWB are in North China and are mainly in the Bohai
Economic Circle (the economic region including Beijing, Tianjin,
Hebei, Liaoning, and Shandong), while the low–low hot spots are
found mainly in South China, Guangdong, Hunan, Hubei, and
Sichuan Provinces. The LISA and Moran’s I data indicate that
there are significant spatial variabilities of SWB in China. The
overall differences contrast with the previous score
distribution chart.

FIGURE 1
Subjective wellbeing (SWB) in China.

FIGURE 2
Moran’s I scatterplot.
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4.2 Determinants of SWB

Table 4 documents the results for the overall regression model
using the complete dataset. Using the eastern region as the reference
group, the level of overall SWB in the eastern region is slightly higher
than that in the central andwestern regions. Focusing on understanding
the association of SWB with respect to sociodemographic
characteristics, a rise in gender of one unit leads to a decrease in the
proportion of respondents by 0.045 (p< 0.05). Specifically, females seem
to be happier than men because men have to take more economic
responsibilities in the Chinese traditional society structure, facing more
striking social competition and work pressure (Diener et al., 2018). The
married residents are happier than unmarried ones possibly due to the
enhanced sense of belonging among families aftermarriage. The finding
is consistent with previous studies that married people are happier than
single, divorced, or widowed people (Lucas et al., 2003; Bhattarai et al.,
2021). Communist Party membership is related with higher levels of
SWB (0.157), because party members have strong inner ideological
aspirations for pursuing a happier life.

Education is a predictive indicator of one’s capability to obtain
success in traditional Confucianism. Respondents with college or
university education have more employment advantages than
respondents with senior high school education or below, and they
have higher level of SWB. Surprisingly, more education such as a
master’s degree or above does not significantly correlate with a higher
SWB. One explanation may be that respondents with higher education
create higher expectations and a higher set point of SWB (Ambrey et al.,

2014). In terms of income, respondents are separated into three
subsamples: low-income group, high-income group, and middle-
income group. The low-income group (0–50,000-yuan annually) is
chosen as the reference group. The coefficient of the middle-income
group is 0.059 (p < 0.1) and the coefficient of the high-income group is
0.230 (p < 0.01), indicating that rising income has significant positive
impact on respondents’ SWB and that economically disadvantaged
respondents remain at a lower level of SWB. This finding is consistent
with existing literature (Glaeser et al., 2016; Zhan et al., 2022).

For the urban environments dimension, the relationship
between the POI density (p < 0.0.1) and SWB remains
inconclusive (Grossman et al., 1991; Glaeser et al., 2016;
Requena, 2016; Winters and Li, 2017). Increasing POI density is
significantly negatively correlated with SWB, which are commonly
characterized by urbanization. An increase in the number of tertiary
hospitals will also improve the level of SWB by 0.7%. Meanwhile,
housing pressure is a principal factor affecting urban respondents’
SWB, because house price is associated with SWB for homeowners
with a home loan. Meanwhile, negative significant is found in the
effects of the NPP (p < 0.01). The area with higher NPP possibly
mainly higher land development intensity is negatively associated
with SWB. Specifically, a one-point increase in land development
intensity produces 0.002 points decrease in SWB. This implies that
land development intensity is important marker of urbanization
process and development. Nevertheless, the supply of basic public
services is not synchronized with the urbanization development,
reducing the SWB of urban residents (Wen and Wang, 2009).

FIGURE 3
Local indicators of spatial association (LISA) cluster map.
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In the social environments dimension, if community trust is
increased by 1 point, it will lead to a 0.7% decrease in respondents’
SWB. Respondents with higher level of community trust would believe
that they could build up greater social support and more easily solve
problems with others’ help. The index to measure sense of security is
negative, so if the level increases by one unit, SWB is decreased by 0.7%.
Therefore, sense of security has a positive impact on respondents’ SWB.
When their sense of security is satisfied, respondents have more
awareness of and expectations about their present and future, which
enhances their SWB. Additionally, the social justice plays a significant
positive role on respondents’ SWB (0.210, p < 0.05). Therefore, with an
increased social justice, individuals are likely to have more enthusiasm
and creativity to realize their goals. For the work environments
dimension, work pressure (0.036, p < 0.01) is significantly positively
correlated with SWB. Thework stress index is negative, and a high score
means less work stress. If work pressure decreased by one unit, it would
generate a 3.6% increase in respondents’ SWB. Additionally, the more
total score points of the job dissatisfaction variable indicates the less job
satisfaction. Thus, a higher level of work satisfaction improves
respondents’ SWB.

4.3 Heterogeneity analysis

After examining the entire sample, this study explored SWB
heterogeneity from a geographic perspective and divided the total

sample into three groups: the eastern, central, and western regions.
There is a history of insufficient and unbalanced economic
development among the three regions in China. From the results
listed in Table 5, among the sociodemographic characteristics, age has
a negative impact on the respondents’ SWB in the three regions. This
result is consistent with previous studies. For instance, middle-aged
respondents with a low level of SWB suffer more stress in social
competition and more responsibility to provide for their families
(Diener et al., 2018). The coefficient for college or university education
is higher for the central region group than for the eastern region
group, their higher SWB could be explained by the limited level of
economic development in the western region, dominated by labor-
intensive traditional industries. It is hard to provide abundant and
well-paid job opportunities for highly educated talents in the western
region, compared with the eastern and central regions. This leads to an
insignificant correlation coefficient for the College or university
variable. In addition, there is a positive association between
marriage and SWB among different regions because marriage is
associated with lasting happiness. However, the coefficient of the
married variable in the eastern region is lower than that in the other
regions. The eastern region has a higher level of urbanization and a
more open mindset. Furthermore, Communist Party membership
(0.226, p < 0.01) is significantly positively related to the SWB of
respondents in the eastern region. A party member’s high sense of
responsibility also brings great happiness in his or her job. The hukou
status has a significant positive impact on respondents’ SWB only in

FIGURE 4
LISA significance.
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the eastern region. A plausible explanation may be that the eastern
region can provide a better public service system for respondents and
this is more attractive to respondents whose hukou is not local.

For the urban environments dimension, gaps in regional
development mean that the accessibility of neighborhood
facilities can significantly enhance an individual’s SWB (0.261,
p < 0.01). Improved transportation networks and accessibility
between regions will have a significant positive impact on

respondents’ SWB with respect to urban planning and
community governance. Housing price has a significant negative
correlation with respondents’ SWB in the eastern and central
regions. Compared with the western region, the eastern and
central regions have higher housing prices, which reduce housing
affordability and weaken their SWB. This finding is consistent with
previous research (Hu, 2017; Liu et al., 2021). Notably, the results
indicate that for every 1 unit increase in the Limited purchasing
policy variable, the level of SWB advanced by 0.192 units in the
western region, owing to the implementation of housing purchase
limits that began in the provincial capital of the western region, and
housing prices rising in the other western region cities with relatively
weak economic development. The rise in house prices produces a
housing wealth effect for home-owning respondents, which has a
significant effect on SWB in the western region. The impact of the
housing purchase limit is significantly positive for respondents’
SWB in the central region, which indicates the equalization of
property resources and enhanced SWB of respondents. The sense
of security has no significant effect on respondents’ SWB in the
eastern region because of the high mobility of migrants in the cities
and the increased heterogeneity between neighborhoods that
reduces respondents’ SWB. Moreover, pollution increases the
SWB of respondents in the eastern region and significantly
suppresses the SWB of respondents in the western region, for
two reasons. First, the degree of pollution in the east represents
economic development and urbanization at the expense of
environmental pollution. Second, the transfer of manufacturing
industries from the eastern and central regions to the western
region exacerbates environmental pollution and reduces
respondents’ quality of life. An inverted U-shaped pattern can
describe both the relationship between pollution and economic
development and the association between environmental
pollution and SWB. With the growth of a region’s economy and
the SWB of respondents, the level of environmental pollution will
first increase to a certain level, and then decrease. Thus, the western
region is on an upward trend and the eastern region is on a
downward trend.

Increasing work stress and decreasing job satisfaction exert
statistically significant negative effects on SWB in different
regions in terms of the work environments dimension.
Similarly, the level of community trust, social justice, and
sense of security exert statistically significant effects on
respondents’ SWB among the three regions in terms of the
social environments dimension.

5 Conclusion and discussion

5.1 Conclusion

Improving the living environments and protecting potentially
disabled and marginalized groups are critical issues. However, the
determinants of SWB from different dimensions, such as the social
environments, the work environments, and the urban environments
and how they affect Chinese residents’ SWB remains unclear. In this
study we discuss the differences in SWB among different regions of
China. The study reveals that the mechanism of SWB of Chinese
residents has the following three associations:

TABLE 4 Regression results for different dimensions of subjective wellbeing
(SWB) in the entire sample.

Coeff. S.E. t-Value

Region (reference: Eastern)

Central −0.146*** 0.027 −5.39

Western −0.960*** 0.025 −3.83

Sociodemographic characteristics

Age −0.003*** 0.001 −3.24

Gender (reference: male) −0.045** 0.019 −2.33

Education (reference: senior high school and below)

College or university 0.141*** 0.030 4.70

Master’s degree or above −0.019 0.098 −0.20

Married (reference: married) 0.200*** 0.31 6.38

Party membership (reference: CPC) 0.157*** 0.0 4.81

Hukou status (reference: Local Hukou) −0.011 0.024 −0.47

Household income (reference: Low income)

Middle income 0.059** 0.025 2.34

High income 0.230*** 0.080 2.87

Urban environments dimension

Road network density 0.009 0.030 0.29

Housing price −0.000* 0.000 −0.193

Limited purchasing policy −0.005 0.030 0.29

POI density −0.000*** 0.000 −2.66

The number of tertiary hospitals 0.007*** 0.001 4.87

Pollution −0.190 0.122 −1.56

NPP −0.000*** 0.000 −7.27

Land development intensity −0.002* 0.001 −1.69

Social environments dimension

Community trust 0.094*** 0.013 7.13

Social justice 0.210** 0.000 −0.04

Sense of security −0.007*** 0.002 −3.18

Work environments dimension

Job dissatisfaction −0.011*** 0.001 −7.87

Work stress 0.036*** 0.003 12.13

Note: *p < 0.10; **p < 0.05; ***p < 0.01.
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(1) At the national level, SWB is high in the north and low in the
south. The LISA and Moran’s I results indicate that there are
significant spatial variabilities of SWB in China. The high-
high hot spots of SWB are in North China and are mainly in
the Bohai Economic Circle, while the low-low hot spots are
found mainly in South China, Guangdong, Hunan, Hubei,
and Sichuan Provinces.

(2) For the social environments dimension, community trust,
social justice, and sense of security are positively associated
with SWB. Moreover, age, gender, Communist Party

membership, education, and income are significantly
associated with community trust. Meanwhile, for the
urban environments dimension, indicators such as
housing price, POI density, and the number of tertiary
hospitals have significant effects on SWB. Additionally,
factors like work stress and job dissatisfaction from the
work environments dimension exert significant effects on
SWB in general.

(3) There are distinct heterogeneity effects on SWB from
different dimensions across regions. The association

TABLE 5 Regression results of cross-regional subjective wellbeing (SWB).

Eastern Central Western

Coeff. S.E. t-Value Coeff. S.E. t-Value Coeff. S.E. t-Value

Sociodemographic characteristics

Age −0.003** 0.001 −2.51 −0.004** 0.002 −2.33 −0.002* 0.002 −1.10

Gender (male = 1) −0.035 0.026 −1.35 −0.062 0.039 −1.60 −0.024 0.036 −0.67

Education (reference: senior high school and below)

College or university 0.104*** 0.039 2.66 0.216*** 0.062 3.46 0.120 0.073 1.64

Master’s degree or above −0.132 0.149 −0.89 0.165 0.147 1.12 −0.037 0.234 −0.16

Marriage (reference: married) 0.183*** 0.040 4.53 0.272*** 0.070 3.88 0.210*** 0.067 3.14

Party membership (reference: CPC) 0.226*** 0.046 4.93 0.138** 0.064 2.14 0.078 0.065 1.20

Hukou status (reference: Local Hukou) −0.063* 0.033 −1.92 0.075 0.052 1.44 −0.007 0.050 −0.15

Household income (reference: Low income)

Middle income 0.104*** 0.039 2.66 0.028 0.058 0.48 0.137* 0.060 2.26

High income −0.132 0.149 −0.89 0.274 0.183 1.49 0.504* 0.301 1.67

Urban environments dimension

Road network 0.036 0.024 1.53 0.261*** 0.095 2.75 −0.070 0.093 −0.76

Housing price −0.000*** 0.000 −0.28 −0.000** 0.000 −2.10 −0.000 0.000 −0.03

Limited purchasing policy −0.039 0.039 −0.98 0.159* 0.097 1.65 0.192*** 0.062 0.002

POI density −0.000 0.000 −0.28 0.000 0.000 0.97 −0.000 0.000 0.97

The number of tertiary hospitals 0.014*** 0.002 6.45 −0.007 0.009 −0.85 −0.002 0.004 −0.57

Pollution 0.454** 0.180 2.52 −0.682 0.694 −0.98 −0.535** 0.227 −2.36

NPP −0.000*** 0.000 −4.88 0.000* 0.000 1.92 −0.000*** 0.000 −3.86

Land development intensity −0.006** 0.002 −2.44 −0.004 0.003 −1.16 0.013* 0.006 2.22

Social environments dimension

Community trust 0.097*** 0.018 5.33 0.099*** 0.030 3.26 0.112*** 0.005 −2.92

Social justice 0.213*** 0.017 12.21 0.186*** 0.026 7.13 0.215*** 0.023 9.27

Sense of security −0.004 0.003 −1.15 −0.014*** 0.005 −2.92 −0.012*** 0.024 4.60

Work environments dimension

Job dissatisfaction −0.012*** 0.002 −6.12 −0.009*** 0.003 −2.90 −0.011*** 0.006 6.96

Work stress 0.033*** 0.004 7.90 0.040*** 0.006 6.23 0.041*** 0.003 −4.12

Note: *p < 0.10; **p < 0.05; ***p < 0.01.

Frontiers in Environmental Science frontiersin.org11

Fang et al. 10.3389/fenvs.2023.1343340

https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2023.1343340


between environmental pollution and SWB can be
portrayed as an inverted U-shaped pattern. Housing
price has a significant negative impact on SWB in the
eastern and central regions, while implementation of
housing purchase limits improved residents’ SWB in the
western region.

5.2 Discussion

This study sheds light on how to improve residents’ SWB and
build up harmonious communities for policymakers, urban planners,
and related architects. First, the imbalance and differentiation in the
supply of public services among different regions cannot be ignored by
government policymakers. The government should provide more
support for socioeconomically disadvantaged areas to narrow the
development gaps between regions with the assistance for
employment, education, healthcare, housing, and social welfare.
For example, to balance the relationship between ecology and
economic development, the western region can develop innovative
industries like green finance, ecological compensation policies, and so
on. Second, to meet the diverse needs of the public and improve
accessibility to service facilities, the government not only should
provide more opportunities for residents to express their needs,
especially for disadvantaged and vulnerable groups, but also
promote resident participation in public policymaking together
with social institutions and organizations. Third, to stimulate
residents’ enthusiasm to achieve happier lives, the government
must promote an equal employment system and better work
environments for residents.

This study has some limitations that should be noted. First,
the cross-sectional nature of the data was used in the research. In
the future work, utilizing longitudinal databases and experiments
may provide more robust empirical evidence chain. It will be
necessary to give a dynamic follow-up investigation and provide
more favorable polices by using the panel data. Second, we did
not consider some variables such as green space, social contact in
the analysis due to the unavailability of relevant data. Regression
estimations may be biased if related variables are omitted. In
terms of data, apart from socio-economic statistics and remote
sensing data from a bird’s-eye view, research should also be
carried out in combination with mobile phone signaling big data
and street view data, so as to enrich the research perspective and
improve the research refinement.
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