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Abstract: National urban planning, construction, and management levels have undergone qualitative changes in China since 2000. Non-
etheless, problems caused by rapid urbanization are becoming increasingly prominent. The concept of the city health examination ap-
pears to tackle these problems and is being gradually implemented, starting from the implementation of a national strategy and leading
to the concrete practice of high-quality urban development. This paper elaborates on the basic philosophy and theory of the city health
examination, briefly explains indicator selection and aims, and comprehensively illustrates examination methods. It then describes the
empirical research that operationalized the dataset collected from a satisfaction survey administered during the 2020 city health examin-
ation. It aims to provide a reference for the standardization, specialization, analysis, and application of the results of the city health ex-
amination in China; this may help promote a smooth elimination of ‘urban diseases’ and allow for the development of high-quality liv-
able cities. This research shows that city residents are generally more satisfied with the landscape features, ecological livability, and se-
curity resilience; it also shows that residents are generally more dissatisfied with traffic issues. Residents with different characteristics
showed different satisfaction levels toward different indicators. Residents were also shown to be more sensitive to innovation vitality,
ecological livability, and health and comfort in considering whether to stay in their current city.
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1 Introduction

During this century, the number of people living in cit-
ies has rapidly increased in most parts of the world.
Such rapid urbanization is bringing about many prob-
lems. City services and infrastructure have encountered
new challenges, and city governments need to con-
stantly find more effective ways to address issues such
as traffic congestion, garbage disposal, and energy sup-
ply (Smyth et al., 2018). Such problems, and others that
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arise from them, are known as ‘urban diseases’, and
generally exist in cities at all levels of development.
However, rapidly urbanizing cities are more prone to
multiple outbreaks of urban diseases. Rapid urbaniza-
tion is often accompanied by a large population concen-
tration and high consumption of resources, which lead
to air pollution (Ravishankara et al., 2020), traffic con-
gestion (Duan et al., 2020), urban sprawl, and high en-
ergy consumption (Adetokunbo and Emeka, 2015) as
well as an increase in traffic accidents, illegal bicycle
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parking, noise pollution, urban landscape destruction,
and other problems (Egami et al., 2019). Racial con-
flicts (Rusk, 1998) and abandoned buildings (De
Franco, 2021) also arise in cities of some countries and
regions.

China’s urbanization rate exceeded 30% in 1996, and
60% in 2019 (National Bureau of Statistics, 2021), go-
ing through the process of urbanization in about half of
the time of the UK and one-third of the time of France
and the US (Chen and Liu, 2012). Studies have con-
firmed that urban sprawl and high energy consumption
can significantly lower people’s living standards (Ade-
tokunbo and Emeka, 2015). To curb this trend, the
concept of ‘smart growth’ has quickly gained world-
wide attention since 1996 (Liu et al., 2020). With the
advancement of urbanization and climate change as well
as the deepening of the global energy crisis, people are
no longer satisfied with focusing on the space or eco-
logy perspective when studying the sustainable develop-
ment of cities. Therefore, the more comprehensive
concept of a ‘sustainable city’ has been proposed, on
which in-depth studies have been conducted (Hara et al.,
2016; Haarstad, 2017; Cohen, 2018; Hatuka et al., 2018;
Martin et al., 2018). Based on the concept of sustain-
able cities, new urban development concepts such as
‘compact cities” and ‘new urbanism’ have been repeate-
dly discussed and implemented along with ‘smart growth’.

At the same time, the question of what can be re-
garded as a ‘good city’ has also been widely discussed.
The core of this discussion is how to meet a city’s de-
velopment needs after solving urban diseases. The gen-
eral view is that a good city can support development
and coordinate with the city’s functions as well as
achieve efficient operations offering economic prosper-
ity, a good natural environment, high living standards,
social equity, and cultural harmony, as well as provid-
ing residents with sustainable welfare without passing
the burden onto future generations (Leung, 2005; Wang
and Wang, 2007; Zhao and He, 2016). The notions of a
healthy city, ecological city, low-carbon city, livable
city, compact city, innovative city, and smart city all
define a good city from different perspectives (Qin,
2012). The central goal of Friedmann’s (1987; 2000)
idea of a good city is human prosperity, underpinned by
four pillars: adequate housing, affordable health care,
adequate paid work, and the adequate social provision
of all these services to the most vulnerable citizens. On

this basis, Douglass (2016) proposes that only a dynam-
ic and progressive city can be a good city, which should
be characterized by inclusivity in public life, dis-
tributive justice, a flourishing natural environment, and
a convivial social and cultural life. In addition, Ilum
(2020) shows the value and importance of urban ethics
in rebuilding a good city. A good city needs citizens to
participate in community and public life, and the com-
munity needs to be distinctive to enhance the residents’
sense of place and identity. The community should also
have a good living environment, pedestrian facilities,
public and private space, and an appropriate density
(Safee et al., 2015). From the sociological perspective,
Amin (2006) points out that a good city should have sta-
bility, development, diversity, and fairness.

Eliminating urban diseases and building a good city
have become two aspects for improving residents’ qual-
ity of life. The core of these problems relates to the need
to proceed based on humanism in the process of urban
construction, fully considering its impact on urban liv-
ability and quality (Zhang et al., 2019).

Some countries/regions have developed correspond-
ing evaluation and guidance systems to deal with vari-
ous urban diseases. For example, Australia has de-
veloped indicators to measure cities’ livability to guide
the decisions on investing in new enterprises or seeking
employment opportunities. The ‘State of Australian Cit-
ies’ annual report was published for a better understand-
ing of urban progress in terms of productivity, sustain-
ability, and livability (Major Cities Unit, 2010). The
Ministry of Housing, Communities and Local Govern-
ment in the UK noted the need for efforts to find an ef-
fective way to assess and monitor cities, proposed a
conceptual framework covering convenience, health,
well-being, safety, and other requirements, and defined
urban development goals stating that ‘people want to be
able to live and work now and in the future’ (Crookston
et al., 2006). The US state of Oregon, uses the concepts
of livability and quality of life to monitor cities in both
subjective and objective terms. For example, with re-
gard to equity, fairness of the distribution of conveni-
ence facilities is used as the evaluation index of livabil-
ity, while the perception of social equity and the oppor-
tunity to be exposed to different ideas are used to meas-
ure quality of life (VanZerr and Seskin, 2011). The EU
participates in the European City Statistics project, a
joint initiative of the European Commission and Euro-
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stat, which systematically collects detailed statistics and
indicators of urban life. It aims to provide comprehens-
ive and comparable data to describe European cities and
to guide the formulation of public policy (Feldmann,
2008).

The Report on China’s Urban Development 2001—
2002 (China Association of Mayors, 2003) first put for-
ward the macro theory of overcoming urban diseases
through development, eliminating them through plan-
ning, and curing them through management. The Na-
tional New Urbanization Plan (2014-2020) specifically
calls for ‘accelerating the transformation of urban devel-
opment mode’ and ‘effectively preventing and con-
trolling urban diseases’ (Central Committee and State
Council of China (CPC), 2014). At the Central City
Work Conference in 2015, President Xi Jinping pro-
posed that ‘urban work should take the creation of a
good human settlement environment as the central goal,
and strive to build the city into a beautiful home where
people and nature live in harmony’. This conference put
forward new topics, directions, and content for the con-
struction of livable cities (Zhang, 2016a; b), and
provided inspiration for the design of a city health ex-
amination index system. In 2017, when President Xi
Jinping inspected the management of urban planning
and construction in Beijing, he proposed to ‘improve the
real-time monitoring, regular evaluation, and dynamic
maintenance mechanism of planning, to establish an
evaluation mechanism for the city health examination,
and to build a city free from urban disease’ (Xinhuanet,
2017). Thereafter, pilot projects for the city health ex-
amination were initiated in some Chinese cities, with its
theories and methods having been continuously optim-
ized and gradually extended to more cities. The city
health examination concept serves to highlight the char-
acteristics of ecological, high-quality, human-oriented,
resilient, and sustainable city development, and innovat-
ively explores the development path of urban transform-
ation at present. The examination conducts a systematic,
refined, and intelligent assessment of urban planning
and construction management by establishing an evalu-
ation index, allowing the discovery of urban disease and
the shortcomings of urban construction. Based on these
discoveries, city governments can further analyze the
reasons behind the shortcomings and put forward tar-
geted remediation measures to improve urban gov-
ernance capabilities and modernization of governance

systems, and promote high-quality urban development
(Fang, 2019; Zhang et al., 2019).

This article introduces, explains, and discusses the
philosophies, index and methods of the city health ex-
amination based on the practice and data extracted from
city health examination that were conducted in Beijing
in 2018, in 11 pilot cities in 2019, and in 36 volunteer
cities across the country in 2020. Then, it shows an em-
pirical case study that applied the data from the satisfac-
tion survey in the 2020 city health examination.
Through this study, we hope to provide a reference for
the standardization and specialization of the city health
examination to enable future analysis and application of
the examination results, allow the promotion of smooth
elimination of urban disease, and ensure that livable cit-
ies are built across China.

2 Basic Philosophies and Aims of City
Health Examination

Traditional Chinese medicine (TCM) philosophy holds
that human beings are an integral part of nature, made
up of the most basic substances and their ‘movements’
(behaviors). The substances and movements are in a dy-
namic balance when a person is in a normal physiolo-
gical state. Once this dynamic balance is destroyed, the
person will be in a pathological state. The main reasons
that people become unwell include exogenous infection
(climate, infectious disease, etc.), internal injury (mood,
diet, overwork, etc.), and exposure to pathological
products (phlegm, blood stasis, stones, efc.). As all the
tissues and organs of the human body are in unity, they
are interrelated both physiologically and pathologically;
therefore, no matter the cause of a disecase, a holistic
view should be emphasized in the treatment. TCM the-
ories pay special attention to ‘health maintenance’ and
‘preventive treatment of disease’. In the actual diagnos-
is of diseases, TCM uses the process of ‘looking-listen-
ing-asking and feeling the pulse’ to gain a comprehens-
ive understanding of the cause and development of a pa-
tient’s illness, and to explore the whole condition, so as
to develop a treatment plan.

The philosophy and logic of TCM can be referred to
and applied in the process of diagnosis and treatment of
a city’s health. People and infrastructure constitute the
‘substances’ of the city, and its operation process can be
regarded as the ‘movements’. When the two reach a dy-
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namic balance, the city is healthy and stable. Once there
is an imbalance between the two, causes of urban dis-
eases will gradually accumulate. The city health exam-
ination should take a holistic view and comprehens-
ively inspect all the city systems from different dimen-
sions, rather than focusing only on existing problems. In
addition to eliminating urban diseases, the city health
examination should reduce the risk of urban diseases
and prevent recurrence after eliminating them. The ex-
amination should be conducted from the outside in, that
is, see the phenomenon, monitor the process, ask the
levels of satisfaction, and investigate the reasons, to
draw a systematic conclusion (Fig. 1).

Generally, the city health examination is systematic
work that aims to continuously find the city’s advant-
ages and problems in all aspects, and scientifically for-
mulate corresponding coping strategies combined with
the city’s development goals. Issues related to the city
health examination, such as the construction of the
methods and index system, are still in the stage of ex-
ploration. The city health examination aims to regularly
analyze, evaluate, monitor, and provide feedback on the
status of urban human settlements to accurately grasp
the state of urban development. Based on this, more tar-
geted urban governance could be carried out to promote
the high-quality development of the urban living envir-
onment, which could help a city meet the demands of a
good city and get closer to that standard (Fig. 2).

3 Index Construction of City Health Exam-
ination

Based on existing studies and the basic philosophy and

theories, the content of a city health examination can be
summarized into selected keywords that refer to differ-
ent evaluation dimensions: livability, characteristics, in-
clusiveness, innovation, health, safety, convenience, and
order. Under these eight dimensions, there are detailed
indicators that should be selected while considering dif-
ferent spatial scales. The selection of these specific in-
dicators should cover the above key indicators at all spa-
tial scales. Moreover, selection should adhere to prin-
ciples that allow for not only the scientific evaluation
and monitoring of the status quo in urban construction
and the quality of living environment but also reflect the
direction of high-quality urban development. In addi-
tion to using objective data, a satisfaction survey was
designed with corresponding questions for each dimen-
sion, so each dimension contains both objective data and
subjective satisfaction data. In the city health examina-
tion of 36 cities in China in 2020, an index system com-
prising 8 dimensions and 50 specific indicators were ad-
opted (Table 1).

4 Implementation Methods of City Health
Examination

4.1
amination

A combination of subjective and objective ex-

Both subjective and objective data collected for the pur-
pose of the city health examination provide feedback on
urban conditions and problems. However, both types of
data have their own advantages and disadvantages in re-
flecting the real situation. Objective data, obtained
through statistics or monitoring, can reflect the real situ-
ation as an indicator at a certain point in time. It can not
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Fig. 1 A comparison of the basic theories and process between traditional Chinese medicine and the city health examination
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Fig. 2 Scope and aims of the city health examination

be easily manipulated and, therefore, reflects the qual-
ity of the indicator and facilitates comparison between
different cities. But in the final analysis, the purpose of
the city health examination is to improve urban life and
citizens’ satisfaction. Differences in natural conditions,
development levels, and local culture in different cities
may affect residents’ tolerance and attention to differ-
ent indicators, so the merits and demerits of objective
indicators may not necessarily represent residents’ satis-
faction or dissatisfaction. At this point, subjective data
with satisfaction as the main content becomes an im-
portant supplement to city health examination. Subject-
ive satisfaction data directly reflects residents’ satisfac-
tion with different indicators, which is helpful in identi-
fying areas in a city in urgent need of improvement.
However, subjective satisfaction data are not convin-
cing enough in terms of inter-city comparison. There-
fore, subjective and objective data complement each
other to obtain city health examination results in a more
comprehensive way. In addition, the underlying causes
of urban problems can be further explored through the
comparison of subjective and objective data.

4.2 A combination of self-examination and third-
party examination

‘Who should carry it out?’ is an important question in
terms of the city health examination. From the perspect-
ive of understanding the city, the local government

should be the ideal executor of the city health examina-
tion; local government staff usually live and work in the
city and have a personal understanding of existing prob-
lems as well as the formulation and implementation of
various policies, which is conducive to extracting the
most useful information from various health examina-
tion data. However, for country-led city health examina-
tion carried out simultaneously in many cities, local
governments may deliberately conceal or exaggerate
problems when considering comparisons or competi-
tion between cities, resulting in less objective examina-
tion results. The inclusion of third-party health examina-
tion can avoid such problems. Third-party institutions
can look for problems from a relatively objective and
fair standpoint. Based on the same basic data, the com-
bination of local government self-examination and third-
party examination can help remedy any blind spots of
the two executing parties.

4.3 The application of an iterative upgrade mode
The method system for the city health examination is
not immutable, and needs to be constantly enriched and
improved in the process of practice. Since the official
launch of the city health examination in Chinese cities
in 2018, the work has been continuously optimized and
improved regarding method framework, indicator selec-
tion, and work implementation. Upon completion of
each examination round, the organizers, interviewees,
and the developers of the health examination report are
interviewed, and their feedback, opinions, and sugges-
tions are incorporated in formulation of the next round
of the examination plan. For the examination indicator
system, after each round of examination, indicators with
poor differentiation, little impact on residents’ lives, and
of low concern are removed. Combined with feedback,
public opinion, and national policies, only indicators
closely related to residents’ lives and of high concern
are added to the index, so the constant iteration and up-
grading of the examination program can bring the con-
tent of a city health examination closer to reality and
better reflect the prominent problems existing in the cur-
rent city.

4.4 Crosscheck with data from other sources

Data from other sources can be used as references for
preparing city health examination reports, or can be
combined with the examination results to carry out in-
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Table 1 Common index system used in the city health examination of 36 cities in China in 2020

Specific indicators

Function Dimension
Objective indicators Subjective satisfaction indicators
Basis Security The density of waterlogging points in urban built-up areas; Public security; traffic safety; emergency shelters; traditional
resilience the death rate per 10000 vehicles in the city; the number of trade wholesale market management order; fire safety
large construction accidents per 10000 people in the city; the
area of emergency shelters per capita; the coverage rate of
urban secondary and above hospitals; urban medical waste
treatment capacity; the size of public facility areas that meet
the conditions for emergency transformation per capita; the
concentration of urban traditional commercial wholesale
markets
Health and The coverage rate of community convenience stores; the Number of general hospitals; sports venues; large-scale
comfort coverage rate of community care facilities for older adults; shopping facilities; community inclusive kindergartens;
the coverage rate of inclusive kindergartens; the outpatient community care facilities for older adults; community health
rate of community health service centers; the area of sports service centers; community supermarkets and convenience
venues per capita; the area of community sports venues per stores; maintenance of community roads, fitness equipment and
capita; proportion of land area in old communities; other facilities; old community renovation; neighborhood
proportion of high-rise and high-density residential land; relations
proportion of high-density hospitals
Methods Convenient Average vehicle speed during peak hours in built-up areas; Walking environment; cycling environment; public
traffic urban road network density; average one-way commuting transportation; road patency and congestion; time spent
time of permanent urban residents; ratio of parking spaces to ~ commuting after work or school; car parking
car ownership in residential areas; public transportation
travel share rate
Neatness and  The recycling rate of urban domestic waste; the rate of the Residential waste classification; real estate management in the
order centralized collection of urban domestic sewage; the density ~ residential community; city appearance; sanitary conditions of
of public toilets in built-up areas; the rate of establishment of  public toilets
various types of urban pipe networks; the proportion of
residential communities that implement professional real
estate management
Motivation  Diversity and  The coverage rate of basic public services for the permanent  Acceptability of housing prices; acceptability of house-renting
inclusiveness  population; the coverage rate of barrier-free facilities in prices; the friendliness to floating populations; the friendliness
public spaces; the ratio of urban residents” minimum living to international people; the friendliness to vulnerable groups;
security standards to the per capita consumption expenditure  subsistence allowance standard; social security standard; urban
of urban residents in the previous year; the ratio of annual barrier-free facilities
rent per unit area to the per capita disposable income of
residents; the ratio of average housing price to the per capita
disposable income of residents
Innovation Percentage of urban permanent registered population; Job opportunities; suitability to start a company or do business;
vitality proportion of newly-increased urban employment population  policy environment to start a company or do business; talent
with university education level; proportion of total social introduction policy
research and development expenditure in the gross domestic
product; non-public economic growth rate; number of high-
tech enterprises per 10000 people
Goals Ecological Regional development intensity; urban population density; Parks and green spaces; waterfront accessible spaces; public
livability urban development intensity; proportion of urban blue and open spaces; building density; air pollution; water pollution;
green spaces; number of days with good air quality (AQI< noise pollution
100); ratio of urban water environment quality better than
Level V (based on Environmental quality standards for
surface water, China National Standards GB3838—2002);
coverage of green space service radius; urban greenway
density; proportion of green buildings in new construction
Landscape The preservation rate of the integrity of urban historical and Landscape protection; historical block protection; restoration
features cultural blocks; the utilization rate of industrial heritage; the and utilization of historical buildings and traditional houses;

average density of urban historical buildings; the attraction

of domestic and foreign tourists

landmark buildings; landscape aesthetics; cultural features
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depth analytical studies. For example, most urban resid-
ents in China can complain to the city government via
telephone or the Internet when they encounter various
problems related to facilities and public services. After
receiving a complaint, the government will record the
complaint time, place, subject, specific content, and oth-
er information, and incorporate them into the database.
Every year, the data from the complaint database can be
compared against the city health examination results to
explore whether there is synchronicity between inad-
equate facilities, resident dissatisfaction and complaints,
and so on. Further studies can be conducted on any in-
consistencies. In addition, various kinds of city evalu-
ation and ranking data released by some research or
commercial institutions can also be crosschecked with
city health examination results to promote continuous
improvement of the city health examination method sys-
tem. The relationship among the main implementation
methods of the city health examination is shown in Fig. 3.

5 A Sample Study on Satisfaction Using City
Health Examination Data

5.1 Data and methods

Every aspect of the city health examination was de-
signed to serve city residents, with the main goal being
the provision of a better living environment. Thus, con-
structing a ‘people-centered’ urban human settlement
environment cannot occur separately from attention to

Methods and index system
T
Subjective data Objective data
Satisfaction survey Multi-source data
[ Iterative
Share data upgrade
v v
Self Third-part
examination examination
[ J
F
Conclusions Feedback —
Crosscheck Data from

other sources

Fig. 3 The relationship among the main implementation meth-
ods of the city health examination

residents’ actual needs and feelings. Satisfaction evalu-
ation, an important variable in the field of human settle-
ment environment research (Zhang et al., 2019), advoc-
ates for obtaining residents’ subjective perceptions of
various elements of the human settlement environment
from a people-oriented perspective, to reveal the inter-
active law between the settlement environment and indi-
vidual residents’ needs. Evaluating satisfaction is con-
ducted by using the evaluation system described in sec-
tions 3 and 4 (i.e., self-examination, third-party examin-
ation, and a subjective evaluation index system). Spe-
cifically, satisfaction data were obtained through a sur-
vey examining the current status of the residential envir-
onment in the pilot cities.

An online satisfaction survey was conducted as part
of the city health examination in 2020. The electronic
questionnaire was sent to residents (through ways like
social media, communication software community, and
posters with a QR code entry) in 36 cities: Chengdu,
Dalian, Fuzhou, Ganzhou, Guangzhou, Guiyang, Har-
bin, Haikou, Hangzhou, Hefei, Hohhot, Huangshi, Jin-
an, Jingdezhen, Kunming, Lanzhou, Luoyang, Quzhou,
Xiamen, Shanghai, Nanjing, Nanning, Suining, Taiyuan,
Tianjin, Shenyang, Shijiazhuang, Wuhan, Xi’an, Xin-
ing, Yinchuan, Zhengzhou, Changchun, Changsha,
Chongqing, and Urumgqi (Fig. 4). Before completing the
questionnaire, all respondents were informed that the in-
dividual information provided would be used for sci-
entific research and would be kept confidential. This
study was conducted with the consent of the Ministry of
Housing and Urban-Rural Development of China, who
sponsored the city health examination in 2020.

All completed questionnaires were directly uploaded
to the server. Obvious illogical-feedback questionnaires
(e.g., where all indicators under a certain dimension
were rated ‘unsatisfied’ but the average satisfaction with
the dimension was ‘very satisfied’) would be automatic-
ally deleted by the server system. According to the re-
search needs, the questionnaires could be further
filtered. More than 320 000 people responded to the
electronic questionnaires from the 36 cities. Some ques-
tionnaires were randomly dropped for an apparent im-
balance of respondent composition in certain cities (e.g.,
when there was a disproportionate ratio of public ser-
vants within the respondents in a city, some of question-
naires filled out by public servants were randomly ex-
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Fig. 4 The 36 cities conducted the city health examination in 2020

cluded). A total of 265 000 valid questionnaires were re-
tained and counted in this sample study, with an effect-
ive response rate of 82.8%.

The questionnaire asked respondents about their aver-
age satisfaction with the eight dimensions of the city
health examination and 50 specific indicators (‘Subject-
ive satisfaction indicators’ column in Table 1). A 100-
point scale was used to measure all questions, ranging
from 20 (very dissatisfied), 40 (dissatisfied), 60 (accept-
able), 80 (satisfied) to 100 (very satisfied). A ‘don’t
know’ option was included for the respondents who had
no clear opinion on the questions.

A large amount of information was mined from the
data we collected. Specifically, based on this data, this
section aims to present empirical research on the main
problems and optimization directions of the studied cit-
ies. In this section, descriptive statistics are used to de-
scribe the satisfaction dimensions and indicators that re-
ceived the lowest scores, the groups of residents who
were the most unsatisfied, and the indicators that re-
ceived the lowest satisfaction scores by residents’ char-
acteristics (age, sex, income, education, etc.), all of
which reflect the cities’ most serious problems. Using

‘city stickiness’ (i.e., residents’ willingness to continue
living in the city for a long time) as the entry point, cor-
relation analysis was employed to assess the indicators
to which the residents were the most sensitive. The con-
clusions provided herein can and should be used as the
main directions for city governments for making optim-
ization policies. Finally, measures and suggestions on
how to deal with highlighted problems and optimize cit-
ies have been described.

5.2 Finding problems: what are residents most un-
satisfied with?

5.2.1 Satisfaction with different dimensions and in-
dicators

As shown in Fig. 5, among the eight dimensions, resid-
ents’ average satisfaction with landscape features, eco-
logical livability, and security resilience was higher than
with the other dimensions, and average satisfaction with
convenient traffic was notably lower. Innovation vital-
ity and neatness and order also showed lower scores.
Among the eight dimensions, the variance of the scores
of convenient traffic, ecological livability, and innova-
tion vitality was relatively higher; namely, between-cit-
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Fig. 5 Mean satisfaction scores and satisfaction score variances
for the eight dimensions in the city health examination

ies satisfaction differences were larger for these dimen-
sions. The variance of the scores of security resilience,
diversity, and inclusiveness was relatively lower.

By comparing the scores for the 50 specific indicat-
ors across the 36 cities, it can be observed that residents’
dissatisfaction was highly consistent across cities and
occurred toward some specific indicators. Particularly,
difficulty parking was the most common problem across
cities; the average score for the 50 indicators was 49.6,
and the average satisfaction score for parking was 68.8.
Hohhot, Xi’an, and Shenyang showed the lowest satis-
faction scores, all of which were below 60 points. In ad-
dition, the satisfaction scores for other traffic indicators,
such as road patency and time spent commuting after
work or school, were not optimistic.

Residents were also commonly unsatisfied with hous-
ing and housing rental prices; particularly, their accept-
ability of housing prices showed an average score of
69.4, while acceptability of house-renting prices showed
an average score of 73.7. The latter score was only high-
er than those for car parking and housing prices. Other
residence- and transportation-related indicators (e.g.,
real estate management, road patency, old community
renovation, time spent commuting after work or school,
residential waste classification, and care facilitics for
older adults) also showed low satisfaction scores. Thus,
residents were more dissatisfied with indicators closely
related to their daily life, which are also more difficult
to largely improve in a short period of time.

5.2.2 Satisfaction with different characteristics
Comparing the differences between residents with dif-
ferent characteristics (Fig. 6), the following conclusions
can be drawn:

Women’s average satisfaction was lower than that of
men; particularly, the average satisfaction of female re-
spondents was nearly one point lower than that of male
respondents. Among the eight dimensions, women’s sat-
isfaction with security resilience showed the largest gap
in comparison to men. Regarding specific indicators, ex-
cept for satisfaction with sports venues, women’s satis-
faction with all other indicators was lower than that of
men; the indicators with the largest gap were public se-
curity, air pollution, water pollution, acceptability of
housing prices, and sanitary conditions of public toilets.

Middle-aged people were less satisfied than the other
age groups; particularly, the average satisfaction of
people aged 30-59 was lower than that of the younger

Resident groups
Gender
Male

Female
Age
<20
20-29
30-39
40-49
50-59
60-69
>170
Annual household income
<30000 81.4
30000-49999 812
50000-69999 81.1
70000-99999 80.9
100000-199999 80.8
200000-299999 80.7
300000-499999 79.7
> 500000 80.7
Education background
Primary or lower
Junior high school
High school
Specialized college
Bachelor’s degree
Master’s or above

Hukou types
Original residents 80.8

New citizens 76.8
Floating population 79.1
70 75 80 85 90
Mean score / points

Fig. 6 Mean satisfaction scores of residents with different char-
acteristics
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and older groups, with people aged 4049 being the
ones least satisfied. Comparing different age groups and
the mean of all populations, it was shown that people
aged 30-39 had lower satisfaction scores for pollution-
related and traffic-related indicators. People aged 40—49
were the most dissatisfied with parking, community care
facilities for older adults, acceptability of housing
prices, and house-renting prices. People aged 50-59
were the most dissatisfied with care facilities for older
adults, shopping facilities, and old community renova-
tion.

Satisfaction score differences among different annual
household income groups were not significant, but there
were obvious differences in the indicators with which
different income groups were most dissatisfied. Low-in-
come people were more dissatisfied with public secur-
ity, subsistence allowance standard, social security
standard, and sanitary conditions of public toilets.
Middle-income people were more dissatisfied with ac-
ceptability of housing and house-renting prices, real es-
tate management in the residential community, parking,
waste classification, and community facilities. High-in-
come groups were less satisfied with traffic-related in-
dicators, such as parking, road patency, time spent com-
muting after work or school, and cycling environments.
People in the highest income group were also dissatis-
fied with innovation vitality indicators, such as talent in-
troduction policies and the policy environment for start-
ing a company or doing business.

Overall, satisfaction showed a decreasing trend with
an increase in education. People with no more than
primary school education showed the highest satisfac-
tion, while those with a postgraduate degree or above
showed the lowest satisfaction. The junior high school
graduates showed lower satisfaction scores for the
friendliness to floating populations and public security.
High school graduates showed lower satisfaction scores
for subsistence allowance standard and convenience
stores. Specialized college graduates were more dissatis-
fied with acceptability of housing prices and subsist-
ence allowance standard. Those with a bachelor’s de-
gree showed the lowest satisfaction with parking and
road patency. Participants who had a master’s degree or
above were more dissatisfied with parking and talent in-
troduction policies.

Hukou is a system of household registration used in
mainland China, which is the registration of an individu-

al in the system. A household registration record offi-
cially identifies a person as a permanent resident of an
area and includes identifying information such as name,
parents, spouse, birthplace, and date of birth. Compared
with original residents (i.e., people with local hukou and
who were born locally) and the floating population (i.e.,
people without local hukou), the average satisfaction of
new citizens (i.e., the migrant population with local
hukou) was obviously lower. New citizens had a relat-
ively low satisfaction with parking, real estate manage-
ment in the residential community, care facilities for
older adults, waste classification, and community-in-
clusive kindergarten. The floating population was less
satisfied with the friendliness to floating populations,
disadvantaged groups, and international people, and ac-
ceptability of house-renting prices.

5.23
More dissatisfaction means more severe problems;

Major problems found in cities

based on the survey results, many cities had problems in
common. Traffic-related problems, for instance, were
common difficulties faced by most cities; huge popula-
tions and the rapid growth of the number of motor
vehicles have caused traffic congestion and parking dif-
ficulties to become daily routines in many cities, dir-
ectly affecting residents’ daily lives. Therefore, the di-
mension which residents were less satisfied with was
convenient traffic in almost all participating cities, and
traffic is a key area that needs to be enhanced through
targeted governance.

Moreover, residents’ dissatisfaction with acceptabil-
ity of housing and house-renting prices showed that real
estate prices are too high, and non-concordant with the
current household income of most residents. When
housing becomes a financial product instead of a public
product, it can become a huge burden for non-original
residents; this can further affect their life satisfaction
and turn into a serious urban problem. In the past dec-
ade, this phenomenon has gradually spread from first-
tier cities to small- and medium-sized cities across
China; accordingly, controlling the excessive growth of
housing prices is an important national issue and should
be addressed.

The survey also found significant satisfaction differ-
ences between different cities. For example, compared
with coastal cities, some cities in central and wstern
China showed a large gap in job opportunities and
policy environment for starting a company or doing
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business, being less attractive to high-tech talents. Ac-
cordingly, city residents were less satisfied with their in-
novation vitality. There were also marked differences in
dissatisfaction levels among residents of different cities
for common problems such as traffic.

Residents with different characteristics provided dif-
ferent satisfaction scores for different indicators. For ex-
ample, women were less satisfied with security resili-
ence, environmental pollution, and public health. New
citizens were less satisfied with the health and comfort
indicators within communities, while the floating popu-
lation was less satisfied with the friendliness to floating
populations, disadvantaged groups, and international
people, as well as acceptability of house-renting prices.
These results showed that floating populations might be
more concerned about the city’s friendliness and toler-
ance and about the costs of living in the current city.

5.3 Meeting demands: increasing city stickiness
5.3.1 The relationship between satisfaction and city
stickiness

The need to become stickier and more attractive is an
important development consideration for most cities.
This turns them into places where residents want to live
and work, and where talent from outside wants to settle.
To meet these demands, it is necessary to understand the
city’s present level of stickiness and the factors that are
effective in improving it. The 2020 city health examina-
tion questionnaire included the question, “Would you
consider living in this city for a long time (at least five
years)?’ to which residents had to respond by choosing
from among the following options: ‘Yes’ (stickiness
score of 100), ‘not sure’ (stickiness score of 50), and
‘No’ (stickiness score of 0). Selecting the response ‘not
sure’ denoted that those residents were hesitant; to them,
the stickiness of their city was neither more nor less
compelling than the attractiveness of other cities— ex-
plaining the median value of 50 points. The average
value of this stickiness score was used to estimate city
stickiness for a variety of residents with different char-
acteristics.

Generally, compared with cities in eastern China,
most cities in the northeast and northwest (except for
Yinchuan) and some cities in the south lacked sticki-
ness; cities with lower stickiness scores were Urumqi,
Harbin, Changchun, and Dalian.

Understanding the indicators that often cause resid-

ents to move is critical to assessing the factors that in-
fluence a city’s stickiness. Thus, this study examined
the relationship between the satisfaction levels of the
residents of a city (measured using various indicators)
and their willingness to remain in the city.

As shown in Fig. 7, innovation vitality, ecological liv-
ability, and health and comfort were found to be highly
correlated with city stickiness. Residents’ average satis-
faction with convenient transportation and security resi-
lience showed low correlations with stickiness. Among
specific indicators, friendliness towards foreigners and
suitability to start a company or do business, and policy
environment for starting a company or doing business
were highly correlated with stickiness; however, park-
ing, acceptability of housing prices, and community care
facilities for older adults had low correlation coefti-
cients.

The higher correlation between innovation vitality
and stickiness confirms the widely accepted position
that job satisfaction (or lack thereof) plays a crucial role
in making residents ‘vote with their feet’ (i.e., leave a
place they are not satisfied with and settle somewhere
else) (e.g., Gu et al., 1999; Storper, 2013; Bjarnason,
2014; Lin et al., 2019). The close relationship between
ecological livability, health and comfort, and city sticki-
ness has been discussed in a series of studies; research-
ers believe that changes in cities’ environmental quality
will induce migration (Lundholm et al., 2004; Vil-
helmson and Thulin, 2013). Moreover, people may
choose to move to other cities when exposed to air pol-
lution in one city (Banzhaf and Walsh, 2008). Li et al.
(2014) pointed out that indicators such as land quality,
water quality, and people’s assessment and expecta-
tions their city in terms of its handling of environmental
issues are closely related to residents’ intention to migrate.

Ecological livability 0.144
Landscape feature
Convenient traffic

Health and comfort 0.141

Diversity and inclusiveness

Dimensions

Security resilience

Innovation vitality 0.150

Neatness and order .0'137.

0.10 0.11 0.12 0.13 0.14 0.15
Correlation coefficient

Fig. 7 The correlation between the average satisfaction of the
eight dimensions and a city’s stickiness
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Residents’ satisfaction with convenient

traffic showed the lowest correlation with stickiness.

average

This connection can be understood by referring to
Ivlevs’s (2014; 2015) studies, which show that people
who do not travel frequently and are less affected by
transportation conditions tend to be unemployed, freel-
ancing, or not well established in their jobs; these
people incur lower costs while changing their work-
places or have other motivations to move. However,
people who need to travel frequently and are affected by
traffic conditions tend to be settled in their jobs and are
likely to incur greater costs if they choose to migrate;
thus, they lack the motivation to relocate.

5.3.2 City stickiness for residents with different
hukou types

A person’s hukou type relates to their identity, personal
connections, and social security rights in the city. These
variables may have an impact on whether residents
choose to move to another city. Therefore, this section
separately analyzes how city stickiness is experienced
by people with different Aukou types. Among original
residents, new citizens, and floating populations, the
first two groups showed a higher willingness to stay in
the city, while the third had low willingness to remain
(Fig. 8). Thus, the hukou may have a significant impact
on residents’ choice to stay in a city.

Comparing the respective correlation coefficients of
the relationships between the satisfaction levels of these
three groups and their willingness to stay in their city of
residence, we drew the following conclusions: new cit-
izens’ willingness to live in the city is more sensitive to
satisfaction than that of the other two groups, while the
willingness of floating populations is the least sensitive;
at the same satisfaction level, new citizens are most
likely to plan to move to another city, while the floating
population is the least likely to.

Original residents displayed a higher-than-average
sensitivity to indicators such as real estate management

Original residents 94.1
v
Q
§ New citizens 94.1
S .
Floating population 843

75.0 80.0 850 900 950
Mean score / points

Fig. 8 Willingness to continue living in the current city among
residents with different hukou types

in the residential community and old community renov-
ation. New citizens were sensitive to indicators such as
ease of business and job opportunities. The floating pop-
ulation was sensitive to indicators such as friendliness
towards foreigners and restoration and utilization of his-
torical buildings and traditional houses.

5.3.3 Improving city stickiness: major pathways
While aspects of a city should be improved, an effect-
ive approach to improve city stickiness is to meet and
satisfy the needs that residents perceive to be the most
important. For example, although traffic problems had
the lowest satisfaction scores, city stickiness would be
more efficiently enhanced by upgrading the innovation
vitality and ecological livability of the city. Local gov-
ernments should specifically prioritize friendliness to
foreign populations and ease of doing business. This
conclusion was derived from the full sample, but there
could be variations by city; therefore, individual cities
should examine their specific characteristics before
making concrete plans.

Furthermore, an improvement in a single indicator
was shown to have potentially different effects on dif-
ferent resident groups. For floating populations, sticki-
ness may be advanced through focusing on eliminating
hukou barriers, equalizing welfare, and creating a
friendly environment for migrant residents. For original
residents, stickiness may be advanced by enhancing the
comfort of the living environment. For new citizens, im-
proving the environment for entrepreneurship and em-
ployment may be conducive to greater stickiness. Fur-
thermore, the results showed that specific strategies are
needed for different groups, based on sex, age, income,
and educational background.

5.4 Discussion

During the city health examination, conducting surveys
to assess residents’ satisfaction may enable more cit-
izens to participate in city management, contributing to
the formation of a social atmosphere through which
people are conduced to care about and participate in the
city health examination. With the help of new media
and network technology, residents can have diminished
burdens regarding survey completion while being able
to provide direct and clear feedback to policy makers
and city managers about their feelings on different as-
pects of the city. According to the satisfaction survey
that was analyzed in this study, the following typical
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problems should be focused upon, solved, and/or im-
proved by city governments as soon as possible.

Regarding the most common reasons for dissatisfac-
tion among residents, such as housing- and traffic-re-
lated problems, improvements should address the fol-
lowing: a compact and intensive spatial structure should
be advocated; a mixed layout of functions and compos-
ite land use should be emphasized; a more appropriate
balance regarding the transportation from house to em-
ployment should be promoted; parking should be optim-
ized; public transportation and non-motorized traveling
methods should be encouraged and prioritized on the
road; an urban housing security system in which the
Chinese government is the mainstay should be actively
explored, established, and improved; new regulations
should be devised to strengthen the owners and resid-
ents committees’ abilities to supervise real estate man-
agement companies; and renovation projects of old
communities should be promoted by city governments
in an orderly manner. Additionally, specific groups’ dis-
satisfaction should be addressed; given that each group
has differentiated needs, these should be actively tar-
geted and responded to.

Though a series of results with practical value can be
drawn from this study, some limitations remain. The
most important one is that all survey participants evalu-
ated their satisfaction with the city they were currently
living in, so, as a result, each city was evaluated by a
different group of people. Since residents of different
cities may have different characters and different under-
standings of satisfaction, satisfaction scores between cit-
ies cannot be directly compared. Consequently, a city
with a high satisfaction score for a certain indicator is
not necessarily better for this indicator. This problem
could be remedied by describing each level or score of
satisfaction in a more detailed way. Moreover, at
present, only a small number of cities have participated
in the city health examination, and these cities are
scattered all over the country, which makes it difficult to
conduct a rigorous and detailed spatial analysis. Since
more cities will join in the examination, better ap-
proaches may be found in future research and practice.

6 Conclusions
This paper began by providing information on the back-

ground and purpose of the city health examination in
China, thereafter combining existing research and prac-

tical work to explore and introduce the core logic, key
indicators, and specific implementation methods of the
examination. An index of 8 dimensions and 50 specific
indicators was designed and employed in the 2020 city
health examination in 36 Chinese cities.

Furthermore, this paper conducted an empirical study
based on data from the satisfaction survey that was con-
ducted during the city health examination in 2020. It
briefly analyzed the main problems currently being
faced by the participating cities and by the populations,
with different characteristics in each city, thereafter con-
cisely examining the relationship between residents’ sat-
isfaction and city stickiness. Results mainly showed that
residents’ average satisfaction with convenient traffic
was much lower than that with all other dimensions.
Differences were found for the indicators with the low-
est satisfaction scores for residents with different char-
acteristics. Moreover, residents’ satisfaction with innov-
ation vitality, ecological livability, and health and com-
fort were highly correlated with city stickiness. Addi-
tionally, there were clear differences in the main influ-
encing factors of city stickiness in residents with differ-
ent hukou types.

The systematic methodology for the city health exam-
ination introduced in this paper has been proved to be
practical, efficient, and convincing, and the relevant
government departments are willing to apply it nation-
ally. It can also be referenced by other countries that
might be planning to diagnose their cities. It is worth
noting that China’s city health examination are still in
the experimentation and improvement stage, and the
methodology needs to be refined to overcome its limita-
tions. There is still ample room for improvements in the
framework design, index selection, implementation
mechanisms, and technical means of the examination.
Moreover, a city health examination can generate a
large amount of data for researchers to analyze and
study, which can then be mined from different entry
points and used in different forms to obtain more in-
formation for use in supporting the construction of en-
hanced livable cities. Future research could focus on
either the refinement of the methodology or mining the
collected data with expansion and depth.
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