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Abstract: Urban shrinkage has become a global phenomenon. However, the impact of urban shrinkage on residents’ lives has not received
enough attention from scholars and urban policymakers. This paper explores the extent to which urban shrinkage has an impact on residents’
quality of life, and the ways in which it does so. Taking a typical shrinking city, Yichun, as an example, the statistical data and microblog data
are used to quantitatively assess the impact of urban shrinkage on residents’ objective and subjective quality of life and analyze the spatial—
temporal evolution of residents’ objective and subjective quality of life. The results indicate that urban shrinkage affects residents’ quality of
life, but the variation trend of objective quality of life is not necessarily consistent with that of subjective quality of life. In addition, the degree
of urban shrinkage has a significant effect on residents’ quality of life. The more severe the urban shrinkage, the more significant the impact
on residents’ quality of life. DOI: 10.1061/(ASCE)UP.1943-5444.0000597. © 2020 American Society of Civil Engineers.
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Introduction

In the context of globalization and deindustrialization, urban
shrinkage has become a global phenomenon and has attracted
the widespread concern of scholars and policymakers all over the
world (Groimann et al. 2012; Xie et al. 2018). Over 25% of the
world’s big cities are considered to be shrinking cities, with some
cities in China also experiencing this course (GroBmann et al.
2012). Urban shrinkage is not synonymous with urban decline
(Weaver et al. 2016). Urban population decrease can reduce the
density of the same, thus reducing the degree of congestion and im-
proving the quality of the environment and residents’ life satisfac-
tion (Kyttd et al. 2016). However, some scholars also believe that
population decrease will affect the sustainable development of cit-
ies, which is not conducive to the improvement of residents’ quality
of life (Couch et al. 2005). From the perspective of city coevolu-
tion, urban shrinkage, that is, a decrease in population, will inevi-
tably cause changes in other aspects of a city, such as economic
development and social impact (Barthélemy and Flammini 2009;
Li et al. 2016, 2020). However, the social impact of urban shrink-
age has not received enough attention. On this basis, the current
paper examines how residents’ quality of life can change in the
context of urban shrinkage in China.
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In studies on cities and regions in the 1980s, some scholars paid
attention to urban shrinkage (Van den Berg et al. 1982). German
scholars HauBermann and Siebelm first proposed the concept of
the shrinking city in 1988 (HauBermann and Siebel, 1988). After
that, scholars began to discuss its definition (Lee et al. 2016;
Alves et al. 2016). The process of city shrinkage is such that in a
densely populated region of more than 10,000 people, due to eco-
nomic or structural crises, the region suffers from continuous pop-
ulation loss for over 2 years (Wiechmann 2008). This definition has
been widely accepted in academic circles. Based on this, growing
numbers of scholars have conducted studies on the theories related
to shrinking cities (Doringer et al. 2019). In addition, some scholars
hold the view that similar to urban growth, urban shrinkage is a reg-
ularly occurring, normal phenomenon (Gao 2017); some scholars
have also put forward relevant coping strategies (Batunova and
Gunko 2018). On the basis of the spatial distribution of the popu-
lation, relevant scholars have classified the patterns of urban shrink-
age into the perforated type (Schetke and Haase 2008) and the
doughnut type (Blanco et al. 2009), as well as some special spatial
patterns (Pacione 2004; Martinez-Fernandez et al. 2012). In terms
of the study object, to date, existing studies have paid more atten-
tion to the phenomenon of urban shrinkage in industrial cities and
resource-based cities (Martinez-Fernandez et al. 2012; Jaroszewska
2019), which attention is gradually expanding to cover regional and
global cities (Martinez-Fernandez et al. 2016). From the perspec-
tive of study scale, studies on shrinking cities have gradually
shifted from a macroperspective—such as a comparison between
the degrees of the shrinkage of East Germany and West German
(Bontje 2004) and the shrinkage of rust belt areas in America
(Schilling and Logan 2008)—to the microperspective. In terms of
research content, studies on shrinking cities have gradually ex-
tended from a focus on their definition, processes of change, action
mechanisms, and so forth (Zhang et al. 2019; Rieniets 2009) to the
influential effect and management strategy of urban shrinkage (Du
et al. 2019; Jaroszewska 2019; Batunova and Gunko 2018). Over-
all, studies on shrinking cities show the characteristics of range ex-
tension, a wide audience, and diversity of participants.

Previous studies have indicated that urban growth is not an es-
sential requirement for residents to obtain satisfaction from life
(Dassopoulos et al. 2012); in fact, some research has found that
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urban stresses decrease in areas of population loss (Baldassare and
Wilson 1995; Van Dalen and Henkens 2011), therefore enabling
people to obtain opportunities for a better life (Kauko 2011;
Hollander et al. 2009; Carmon 1999). In addition, residents’ per-
ception of the environment has been found to be closely related
to their own happiness (Kyttd et al. 2016). Delken (2008) studied
the subjective quality of life of urban residents in Germany, finding
that the overall degree of satisfaction in shrinking cities was no less
than that of other cities. Indeed, it is even higher in some aspects.
Schetke and Haase (2008) conducted an evaluation of the social en-
vironment of shrinking cities in East Germany from various per-
spectives; the conclusions revealed that while the process of
urban shrinkage significantly affected the living and social environ-
ment, it had no significant impact on residents’ overall quality of
life. Hollander (2011) conducted a survey on the quality of life in
38 urban communities and processed the data using quantitative
methods, such as descriptive statistics. The results indicated great
differences in the quality of life of different shrinking cities, and
that in some areas where the population and housing decreased,
the quality of life increased. The findings of a Portuguese research
team indicated that urban shrinkage caused by the process of dein-
dustrialization is not conducive to the improvement of residents’
life satisfaction and happiness (Barreira et al. 2017). Barreira
et al. (2019) argue that urban safety, employment accessibility,
and shrinkage atmosphere are the most significant factors that con-
tribute to residents leaving shrinking cities.

Improving residents’ happiness is one of the important goals of
urban planning and construction. For the planning of shrinking cit-
ies, more attention should be paid to the residents’ quality of life,
the quality of urban space, and their satisfaction. The current
paper takes Yichun City in Northeast China as the study object. Yi-
chun is a typical shrinking city in China that has attracted the atten-
tion of numerous scholars (Gao and Long 2017). While studies on
this city have, to date, focused on the identification of the urban
shrinkage phenomenon, the process of shrinkage, and solutions
to shrinkage-related problems (Zhang et al. 2019; Rieniets 2009;
Du et al. 2019), they have neglected the social impact of urban
shrinkage. In combination with existing studies and relevant con-
cepts of life quality (Marans and Kweon 2011; Bradburn 1969),
the current authors believe that in order to evaluate residents’ qual-
ity of life more comprehensively and accurately, research should be
undertaken from both objective and subjective perspectives. Resi-
dents’ objective quality of life is a comprehensive reflection of
the living conditions that cities provide for residents, while resi-
dents’ subjective quality of life tends to show residents’ satisfaction
with the living environment and emotional perspective. In light of
this, the current paper explores the relationship between the process
of urban shrinkage and residents’ quality of life from the perspec-
tives of residents’ subjective and objective quality of life. More-
over, the big data, that is the data of Sina microblog, have been
used to get the residents’ subjective attitude to the quality of life.
Traditional field survey is difficult to obtain a large amount of sub-
jective data, and big data provide a great help. The following two
questions will be discussed: (1) Does urban shrinkage imply a de-
crease in residents’ quality of life? Is change in residents’ subjec-
tive quality of life consistent with that in their objective quality
of life? (2) Will the degree of urban shrinkage have different im-
pacts on residents’ subjective and objective quality of life, respec-
tively? Combining residents’ objective quality of life with the
subjective means that the current study was able to conduct a com-
prehensive analysis, deepening existing research content and ex-
panding research depth. Thus, the paper’s conclusions arguably
satisfy actual needs, which can be used as reference points for
the coping strategies of shrinking cities.
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Study Area and Methodology

Study Area

The research area of this paper is Yichun City, Heilongjiang
Province, China, which 1is located in the northeast of
Heilongjiang Province (Fig. 1). Yichun City is in the list of the
first batch of resource-exhausted cities and is a city with signifi-
cant shrinkage in northeast China. Population of Yichun City has
been declining continuously since 2000. During the period of
2000-2016, its population decreased by 115,800, which is re-
markably representative and typical in China. It is also a city
very close to international shrinkage of shrinking cities and the
motivation of shrinkage (in 2008, the primary industry output ac-
counts for 38%, and the secondary industry output accounts for
22%). Yichun City contains 15 municipal districts: Yichun
District, Nancha District, Youhao District, Xilin District, Cuiluan
District, Xinqing District, Meixi District, Jinshantun District,
Wuying District, Wumahe District, Tangwanghe District,
Dailing District, Wuyiling District, Hongxing District, and
Shangganling District.

Methodology

Measurement of Residents’ Objective Quality of Life

Current literature on the evaluation system of urban residents’
quality of life mainly selects indicators from the perspectives of
the economy, environment, social insurance, residence, and so
forth (Marans and Kweon 2011; Kitcher 2015; Barreira et al.
2017, 2019). In the process of urban shrinkage, the government
is faced with the problems of imbalances in revenue and expendi-
ture, increased liabilities, and lack of infrastructure maintenance,
among other aspects. Considering the particularity of Yichun as a
forestry resource-based city and arguing that the aspect of forestry
resources will also affect residents’ quality of life by affecting in-
dustrial development, the measurement used to assess residents’
objective quality of life (ROQL) in the current paper was based
on a general index of life quality. In combination with the features
of urban shrinkage and the characteristics of Yichun City, 21 in-
dices were selected from the four perspectives of income and con-
sumption, city environment, urban infrastructure, and urban social
development (Table 1), aiming to fully reflect residents’ objective
quality of life (Barreira et al. 2017; Barreira et al. 2019; Kitcher
2015; Hartt 2018; Hoekveld 2012; Zhang et al. 2014).

The current study applied dimensionless processing to the orig-
inal data using the 0—1 standardization method. Reverse indices
were transformed into positive indices using this method. The an-
alytic hierarchy process (AHP) is widely used in previous research,
but it has a subjective judgment error. Compared with AHP, the
mean square deviation decision method can effectively reduce
the error brought by subjective judgment. Therefore, an accurate
and objective mean square error decision-making method was ap-
plied to determine the weight of the index, and residents’ objective
quality of life was calculated according to the weight (Lin et al.
2017), as follows:

Calculate the standardized value Z; of indicator i:

Xij = Xijmin

Positive indicator: Z; = <i<nl<j<m (1)

Xijmax — Xijmin

Xijmax — Xjj

Negative indicator: Z; = (I=<iznl=<j<m (2)

Xijmax — Xijmin

J. Urban Plann. Dev.

J. Urban Plann. Dev., 2020, 146(3): 05020015



Downloaded from ascelibrary.org by SUN YAT-SEN UNIVERSITY on 05/04/21. Copyright ASCE. For personal use only; al rights reserved.

T T T T T T T T T T T
70° 80° 90° 100° 110° 120° 130° 140° 150° 129° 130°
-49°
Tangwanghe
District
Xinging
District
0 1,000 km 3 Y_ouha_o
. / l":-r'South District
—— Chinese National Boundry \ **@ .1’ g:;”a
T 1 1 1 1 T = Ll | o
117°  120° 123° 126° 129° 132° 135° 138° 48
- 54° ’
-51°
Dailing
District
48 0 150 km 0 50 km
I —|
L1
|:]Heilongjiang Province
" Yichun city proper - a7° 12‘80 12?n

T
131°

48° 1

47°

Fig. 1. Study area.

Table 1. Index system for the measurement of residents’ objective quality of life

Target layer Criterion layer

Index layer

Index attribute

Objective quality of life (Z)

City environment (B)

Urban infrastructure (C;)

Social development (D)

Income and consumption (A;)

Ay GDP per capita
Average wage of staff and workers (A ;)
Government consumption per capita (A;3)
Industrial liability per capita (A4)
Industrial profit and tax per capita (A;s)
Public green land area per capita (B;;)
Greening rate of built-up areas (B,)
Amount of domestic garbage clean-up per capita (B3)
Population density (B14)
Dust removal rate (Bys)

Utilization ratio of solid industrial waste (B¢)
Forestry resource area per capita (B;7)
Road area per capita (C;;)

Gas popularizing rate (C5)

Postal business amount per capita (Ci3)
Number of public toilets per capita (C;4)
Water popularizing rate (C,s)

Number of middle school students in every 10,000 people (Dy;)

Death rate (Dy5)
Proportion of employees (D;3)
Urbanization rate (D14)

I+ + +

+ 4+ + +

I+ ++++++++

+ +
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Calculate the mean of the random variables:
1 n
)=, 2% 3
Calculate mean square error:
1 n
E(X) =;;Zy @

Calculate weight of indicator X;:

o(X))

WX) =~ 6))
7Y 0X)
Index of objective quality of life:
F=) xw ©)
=1

In Egs. (1) and (2), Z; = standardized value of the index; x; =
index value; X;jmax and X;jmin = maximum value and minimum value
of the index, respectively. In Eq. (3), E(X;) = average value. In
Eq. (4), o(X;) = mean square error. In Eq. (5), W(X)) = weight of
each index. In Eq. (6), F' = index of residents’ objective quality
of life; x; = standardized value of each index; and w; = weight of
each index. The greater the index denoted by F, the higher the res-
idents’ objective quality of life; the opposite scenario denotes a
lower objective quality of life.

Measurement of Residents’ Subjective Quality of Life

Most studies have, to date, measured residents’ subjective quality of
life through traditional questionnaires. This instrument carries the ad-
vantages of high representativeness, extensive population coverage,
and relatively objective and reliable data, among other aspects. How-
ever, such questionnaires have restrictions in terms of high costs, lim-
ited topic coverage, and a smaller number of samples, among others.
Owing to the collection of huge amounts of data and a dynamic pro-
cess, big data analysis can compensate for the shortcomings of tradi-
tional questionnaires, to some extent, and make it possible to conduct
a long-term analysis. In existing research results, through analysis on
microblog texts and on the basis of this, residents’ subjective life qual-
ity is evaluated. Using existing research results as a reference, the cur-
rent study conducted an emotion analysis of Sina microblog data for
the municipal districts of Yichun City, extracted during the period of
2012-2016, and conducted an evaluation of residents’ subjective
quality of life (RSQL). A total of 50,834 Sina microblog texts of Yi-
chun were collected from 2012 to 2016, including 1,165 for the year
2012; 7,464 for 2013; 13,284 for 2014; 12,354 for 2015; and 16,562
for 2016. The microblog texts were grabbed from the Sina social plat-
form, including the information of date, geographical coordinates and

Table 2. Examples of emotion analysis in microblog texts

texts. With the help of the test processing function of ROST Content
Mining 6 (hereinafter referred to as Rost software), an emotion anal-
ysis including emotional distribution statistics, emotional fine granu-
larity, and emotional value was conducted on the extracted Sina
microblog data. Through the segmentation criteria of Rost software,
positive emotion was divided into general positive emotion (with a
score of 0—10), moderate positive emotion (with a score of 10-20),
and high positive emotion (with a score of over 20). Negative emotion
was divided into general negative emotion (with a score of —10 to 0),
moderate negative emotion (with a score of —20 to —10), and high
negative emotion (with a score less than —20). The expression denot-
ing residents’ subjective quality of life was as follows:

1<
SZZZX” (7)
j=1

where S = residents’ subjective quality of life in the same district in
the same year; and x;, = emotional score from the microblog data of
district i in year ¢. The higher the value of S, the higher the resi-
dents’ subjective quality of life, while the opposite scenario denotes
a lower subjective quality of life. Based on the analysis conducted
using Rost software, examples of positive and negative emotion ob-
tained from the microblog data are shown in Table 2.

Relationship between Subjective and Objective Quality

of Life Index

The comprehensive gray correlation degree is a dynamic gray pro-
cess based on the gray system. It can analyze the continuous series
to determine the correlation between indexes. Generally speaking,
if the correlation degree is above 0.8, it proves that the correlation is
very large. If the correlation degree is between 0.5 and 0.8, it indi-
cates that the correlation is weak. If the correlation degree is less
than 0.5, it indicates that there is no correlation between the two
(Mitchell et al. 2013). The correlation degree of subjective and ob-
jective quality of life is calculated by the method of comprehensive
gray correlation degree. The calculation formula is as follows:

pi=ve;+ (1 —y)B; ®)

where p;; = comprehensive gray correlation degree; and y = coef-
ficient; this paper selects 0.5. &; = relative gray correlation degree;
and 3; = absolute gray correlation degree.

Data Sources

For the purposes of this study, 15 municipal districts of Yichun City
were taken as the research object, and the spatial scale of the period
2012-2016 was unified. The data resources are shown in Table 3,
where the relevant administrative divisions were drawn from Na-
tional Geomatics Center of China. The basic data of each index in
the index evaluation system of residents’ objective quality of life
were taken from the Yichun Statistical Yearbook (2013-2017) and

Emotional Time of
Emotion type Microblog text examples score Publication location publication
Positive emotion Huge crowds of people 13 Youhao District 2015
The railway in Heilongjiang is well developed. 13 Nancha District 2013
As an old large industrialized province, it requires economic development.
Negative emotion The desolation of Northeast China. -6 Tangwanghe District 2013
All banks look deserted. -13 Yichun District 2012
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the China City Statistical Yearbook (2013—2017). Sina microblog
text data used to assess subjective life quality were collected from
the Sina microblog data of Yichun City, published during the five
years of 2012-2016. These data include key information such as
the location of the microblog’s publication, the microblog publish-
er’s nickname, the date of microblog publication, the client-side of
microblog publication, geocoding, and microblog text contents.
The microblog data were reclassified into the data of the various mu-
nicipal districts from 2012 to 2016 according to their time of publi-
cation and geographical location, and the microblog publication
contents were mainly extracted for the purposes of emotional analy-
sis. Sina microblog data were drawn from Yichun’s public data pro-
vided by Beijing City Laboratory (BCL).

Results Analysis

Urban Shrinkage and Evolution Characteristics
of Yichun City

Urban shrinkage is generally characterized by population loss,
lower employment rate, economic recession, and declining spatial

Table 3. Data sources and illustration

quality, among other features. This paper discusses the urban
shrinkage and evolution characteristics of Yichun City from the
perspectives of population, economy, birth rate, and employment
rate (Fig. 2). In terms of population, with the exception of Yichun
District, the population change rates of other districts were all neg-
ative during the period of 2012-2016, with the degree of negative
growth gradually increasing. The population growth rate of Yichun
City decreased from 0.44% in 2012 to 0.20% in 2014 and showed
negative growth during the period of 2014-2016.

In terms of the economy, apart from the GDP growth rate of
Xilin District in 2012 being —0.44%, all of the other districts
showed positive growth in 2012 and 2013; however, the growth
rate showed signs of slowing down. In 2014, all 15 municipal dis-
tricts of Yichun City showed negative growth. In 2016, Yichun
District and Jinshantun District showed negative growth, and the
other districts showed positive growth. In terms of birth rate, the
birth rate of Xinqging District, Tangwanghe District, and Hongxing
District showed a trend of slight increase during the period of
2012-2016, while that of the other districts manifested a declining
trend. In terms of the employment rate, with the exception of Yi-
chun District, the other 14 municipal districts showed a fluctuating,
declining trend during the period of 2012-2016.

Data type Data source

Illustration

Administrative districts of Yichun City
Data used to calculate objective quality of

National Geomatics Center of China —
Yichun Statistical Yearbook (2013-2017)

Data for each index in objective life quality evaluation index

life China City Statistical Yearbook (2013— system
2017)
Data used to calculate subjective quality of BCL Microblog data during the period of 2012-2016
life
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2
1 10 (] - é
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Fig. 2. Evolution of Yichun City’s urban development in 2012-2016.
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Based on the current status of urban development in Yichun
City, the average annual population change rate was used as an
index to measure the urban shrinkage of Yichun City from 2012
to 2016. All of the districts were classified into districts with slight
shrinkage (the average annual population during the period of
2012-2016 having decreased by less than 1.8%), and districts
with severe shrinkage (the average annual population during the pe-
riod of 2012-2016 having decreased by over 1.8%), and these two
types of districts are spatially and visually represented in Fig. 3. In
the districts with slight shrinkage, population loss was found to have
occurred in Yichun District since 2015, with most of the districts
with slight shrinkage being concentrated around this district. Most
of'the districts with severe shrinkage were concentrated in the south-
east of Yichun City. In Meixi District, Jinshantun District, and Dail-
ing District, the degree of population shrinkage gradually increased,
and the population of other districts with severe shrinkage generally
showed a declining trend of constant velocity.

Spatial-Temporal Differentiation of Residents’ Objective
Quality of Life

Temporal Evolution Characteristics of Residents’ Objective
Quality of Life

By establishing an index system, this study evaluated residents’ ob-
jective quality of life in different districts of Yichun City. The re-
sults show that this objective quality in different districts of
Yichun City showed great fluctuation and differences over the
course of time (Fig. 4). According to the field survey, the develop-
ment of each district in Yichun city is not balanced and Yichun dis-
trict is obviously superior to other districts. This unbalanced
development leads to differences in regional supply capacity. Dif-
ferent supply capabilities mean different objective urban construc-
tion environments, which will cause regional differences in
residents’ objective quality of life. Based on the evolution of objec-
tive quality of life in different districts, the changes in objective

Xinging
District

Fig. 3. Degree of shrinkage of each district in Yichun City during 2012-2016.
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quality of life in 15 districts can be divided into four categories: the
type of quality of life first increasing and then declining, the type of
quality of life first declining and then increasing, the type of quality
of life increasing with fluctuation, and the type of quality of life de-
clining with fluctuation (Table 4).

In the districts with the type of quality of life first increasing
and then declining, residents’ objective quality of life in Yichun
District, Meixi District, and Hongxing District reached its highest
level in 2015, the values for which were 0.76, 0.53, and 0.54, re-
spectively, while that in 2016 showed a significant decrease. The
residents’ objective quality of life in Xilin District only increased
by 13.46% during the period of 2012-2013 and after that showed
a trend of continuous decline, decreasing from 0.59 in 2013 to
0.47 in 2016. In districts with the type of quality of life first declin-
ing and then increasing, the residents’ objective quality of life in
Shangganling District and Wuying District showed an overall
trend of increase during the period of 2012-2016, with change
rates of 23.26% and 7.14%, respectively, with both reaching
rock bottom in 2013. The residents’ objective quality of life in
Cuiluan District decreased from 0.44 in 2012 to 0.36 in 2014
and then increased to 0.41 in 2016. That in Youhao District gen-
erally showed a stable trend. Residents’ quality of life in 2012 was
found to be basically the same as that in 2016, but in 2013 showed
a significant decrease—from 0.50 in 2012 to 0.38 in 2013, with a
change rate as high as —23.10%. In districts with the type of quality
of life increasing with fluctuation, that in Wumahe District was
found to be in a state of continuous increase during the period of
2012-2016, with the average annual growth rate of residents’ objec-
tive quality of life being 62.25%. The change of residents’ objective
quality of life in Xinging District and Tangwanghe District was ba-
sically the same, with the overall change rates during the period of
2012-2016 being 18.58% and 14.50%, respectively. In districts
with the type of quality of life decreasing with fluctuation, overall,
residents’ objective quality of life in Nancha District decreased
with a smaller amplitude during the period of 2012-2016, with a
change rate of —7.50% and a mean value of 0.31. This was the dis-
trict with the lowest mean value across the 15 municipal districts in
Yichun City. This indicates that although Nancha District had a
larger population base, it had a lower economic level and poorer en-
vironment quality, leading to lower objective life quality. On the

decreased rapidly during the period of 2012-2016, with a change
rate of —20.55% and an overall mean of 0.47. The overall change
rates of Dailing District and Wuyiling District were —12.27% and
—10.44%, respectively, with overall mean values of 0.41 and 0.45,
respectively.

According to the urban shrinkage types classified previously,
the change trends of objective quality of life in districts with the
same degree of shrinkage emerged as different. However, overall,
the objective quality of life in districts with slight shrinkage showed
an increasing trend (except for Cuiluan District), while districts
with severe shrinkage showed a declining trend (except for Wuying
District). This indicates that the degree of a district’s shrinkage can
have a certain influence on residents’ objective quality of life, but
that urban shrinkage does not necessarily imply a decrease in resi-
dents’ objective quality of life.

Spatial Differentiation Characteristics of Residents’ Objective
Quality of Life

According to the current study’s evaluation system used to assess
residents’ objective quality of life in Yichun City in 2012, 2014,
and 2016, residents’ objective quality of life was classified into
five types, and a spatial visual representation was constructed
(Fig. 5). In terms of space, in the three stages, residents’ objective
quality of life in Yichun District and Tangwanghe District was gen-
erally found to be higher than that of other districts. Yichun District
has the highest population base out of all municipal districts of Yi-
chun City, whose resource element agglomeration capacity is
higher than that of other districts, with a relatively high level of

Table 4. Type classification of residents’ objective quality of life in
Yichun City

Type Area

Quality of life first increasing
and then declining

Quality of life first declining
and then increasing

Quality of life increasing
with fluctuation

Quality of life declining with

Yichun District, Hongxing District, Xilin
District, and Meixi District

Cuiluan District, Shangganling District,
Youhao District, and Wuying District
Xinging District, Tangwanghe District, and
‘Wumahe District

Dailing District, Wuyiling District,

. ;] . . .. .. fluctuation Jinshantun District, and Nancha District
whole, residents’ objective quality of life in Jinshantun District
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Fig. 4. Evolution of residents’ objective quality of life in Yichun City during 2012-2016.
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Fig. 5. Spatial-temporal differentiation and types of residents’ objective quality of life in Yichun City during 2012-2016.

development. During the period of 2012-2016, this district’s pop-
ulation growth rate was —1.61%, but the GDP growth rate was
19.03%, and residents’ objective quality of life was not found to
be significantly influenced by population loss. Residents’ objective
quality of life in Nancha District was generally lower than that of
other districts during the period of 2012-2016, its population de-
creased by 9,715, with a change rate of —7.12%.

With the shrinkage degree of the different districts and the spatial
distribution of residents’ objective life quality types superimposed,
the districts could be classified into six types (Fig. 5). The index
of residents’ objective quality of life in most of the districts with
slight shrinkage was found to be higher than 0.4, while that in dis-
tricts with severe shrinkage was lower than 0.4. These findings sug-
gest that the decline in spatial quality caused by shrinking cities has
some influence on the objective quality of life. Among the districts
with slight shrinkage, there were no districts with a low quality of
life in 2012, 2014, or 2016. Moreover, during the period of 2012—
2016, Wumahe District and Xinqing District saw a shift from a
low objective quality of life to a high objective life quality, indicating
that slight urban shrinkage did not lead to a decrease in residents’ ob-
jective life quality, but, rather, promoted the optimization and im-
provement of the objective regional environment. However, in
2012 and 2016, the type of severe shrinkage—low objective life qual-
ity appeared (in Nancha District), while residents’ objective quality
of life in Meixi District still increased to some extent in the context
of severe urban shrinkage. These findings indicate that while severe
urban shrinkage had a certain influence on residents’ objective qual-
ity of life, the response of residents’ objective life quality in different
districts to different shrinkage degrees is not completely consistent.

© ASCE

05020015-8

Spatial-Temporal Differentiation of Residents’ Subjective
Quality of Life

Temporal Evolution Characteristics of Residents’ Subjective
Quality of Life
Through an analysis of the extracted microblog texts, the results indi-
cate that residents’ subjective quality of life in different districts of Yi-
chun City in different years also showed greater fluctuation and
differences over the course of time (Fig. 6). Here, quality of life
can be classified into the type of first increasing and then declining,
increasing with fluctuation, and declining with fluctuation (Table 5).
In the districts with the type of quality of life first increasing and
then declining, with the exception of Xilin District, residents’ sub-
jective quality of life in the other four districts reached their peak
value in 2015 and then showed a significant decline in 2016. Over-
all, only the subjective quality of life of residents of Yichun District
in 2012-2016 showed a declining trend, and the index for this qual-
ity decreased from 5.68 to 4.70, with a change rate of —17.20%.
Residents’ subjective quality of life in Jinshantun District increased
by a larger range during the period of 2012-2016, with a change
rate of 43.39%, but the population mean was lower, at only 3.92.
The overall subjective quality of life in Xilin District, Nancha Dis-
trict, Xinqing District, and Tangwanghe District all showed an in-
creasing trend. In districts with the type of quality of life increasing
with fluctuation, the change rate of residents’ subjective quality of
life in Cuiluan District in 2012-2016 was 42.78%. Residents’ sub-
jective quality of life in Wumahe District reached its peak value of
6.00 in 2015, with a population mean of 5.17. The change rate dur-
ing the period of 2012-2016 was 5.58%. Due to the influence of
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Fig. 6. Evolution of residents’ subjective quality of life in Yichun City during 2012-2016.

Table 5. Type classification of residents’ subjective quality of life in
Yichun City

Type Area

Quality of life first increasing  Yichun District, Nancha District, Xilin

and then decreasing District, Xinqing District, Tangwanghe
District, and Jinshanqun District

Quality of life increasing with  Cuiluan District, Wumahe District, and

fluctuation Hongxing District
Quality of life declining with ~ Youhao District, Meixi District, Wuying
fluctuation District, Dailing District, Wuyiling

District, and Shangganling District

data collecting, the index for residents’ subjective quality of life in
Hongxing District was seen significantly to increase, rising from
0.871n 2012 to 3.78 in 2016. It reached its peak value in 2013 and
showed a declining trend since then. In districts with the type of
quality of life declining with fluctuation, residents’ subjective
quality of life in Meixi District during the period of 2012-2016
showed a declining trend and a mean value of 5.01, decreasing
by 0.31 and with a change rate of —9.32%. The indices of resi-
dents’ subjective life quality in Shangganling District, Dailing
District, Wuyiling District, and Wuying District decreased signif-
icantly, with change rates of —35.91%, —44.77%, —58.04%, and
—23.41%, respectively.

Overall, fluctuation differences could be seen in residents’ subjec-
tive quality of life among the different districts. The subjective quality
of life in the districts with slight shrinkage generally showed an in-
creasing trend (except for Yichun District and Shangganling District),
while the subjective quality of life in over half of the districts with se-
vere shrinkage showed a declining trend (except for Youhao District,
Wuying District, Dailing District, and Wuyiling District). This indi-
cates that the degree of Yichun City’s urban shrinkage had a signifi-
cant influence on residents’ subjective quality of life, whereby a slight
population loss had a lower influence on the former, severe popula-
tion loss had a greater influence on the same. The results thus high-
light that residents’ subjective quality of life in the districts with
different degrees of shrinkage showed certain differences.
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Spatial Differentiation Characteristics of Residents’ Subjective
Quality of Life

According to the scores of residents’ subjective quality of life in Yi-
chun City in 2012, 2014, and 2016, this quality was classified into
five types, and a spatial visual representation constructed (Fig. 7).
From a spatial perspective, residents’ subjective quality of life in
Youhao District, Wuying District, and Dailing District showed an
overall declining trend during the period of 2012-2016; it actually in-
creased significantly in 2014, showing a declining trend thereafter. In
2016, the spatial distribution of residents’ subjective quality of life
showed a spatial pattern of increasing gradually from east to west.
The subjective quality of life in Cuiluan District, Xinqing District,
and Hongxing District showed an increasing trend, but with greater
fluctuation. In particular, Xinqing District saw very significant fluctu-
ation, with a change rate as high as 126.44% during the period of
2012-2014, but the score of residents’ subjective quality of life de-
creased by 0.68 during the period of 2014-2016.

With the degree of shrinkage of the different districts and the spa-
tial distribution of residents’ subjective quality of life types superim-
posed, the districts could be classified into six types (Fig. 7), which
types tended to be unified. By 2016, most districts had become the
types with slight shrinkage-moderate subjective life quality, or severe
shrinkage-moderate subjective life quality, indicating that the differ-
ences in the subjective quality of life across the different districts
gradually decreased over time. However, residents’ subjective quality
of life in five of the eight districts with severe shrinkage showed an
overall declining trend. Moreover, it was found that the more severe
the degree of shrinkage, the more significantly residents’ subjective
life quality declined. For example, the shrinkage degrees of Dailing
District and Wuyiling District were —1.82% and —2.04, respectively,
during the period of 2012-2016, and the corresponding change rates
of residents’ respective subjective quality of life were —44.72% and
—58.04%, indicating that the degree of shrinkage exerts a certain in-
fluence on residents’ subjective quality of life.

Relationships between Residents’ Subjective and Objective
Quality of Life

During the period of 2012-2016, while the change trends of resi-
dents’ subjective and objective quality of life in some districts of
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Yichun City were synchronous (including Yichun District, Youhao
District, and Meixi District), these trends were not synchronous
across most of the districts (Fig. 8). Most of the districts where res-
idents’ subjective and objective quality of life showed a rising trend
(such as Xinging District, Wumahe District, Tangwanghe District,
and Hongxing District) were all among those with slight shrinkage,
while those where residents’ subjective and objective quality of life
showed a declining trend (such as Youhao District, Meixi District,

Dailing District, and Wuyiling District) were all districts classified
as having severe shrinkage.

The current study indicates that the urban shrinkage of Yichun
City does not necessarily mean the decline of subjective and objec-
tive quality of life, but that the degree of shrinkage will have an in-
fluence on such quality. Residents’ subjective and objective quality
of'life in the districts with slight shrinkage mostly showed a trend of
increasing with fluctuation, while that in the districts with severe
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Fig. 7. Spatial-temporal differentiation and types of residents’ subjective quality of life in Yichun City during 2012-2016.
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Table 6. Classification of the relationships between residents’ subjective and objective life quality in different districts of Yichun City under different
shrinkage degrees

Shrinkage
degree Quality of life increasing with fluctuation Quality of life declining with fluctuation
Slight Subjective: Cuiluan District, Xinqing District, Wumahe District, Subjective: Yichun District and Shangganling District
shrinkage Tangwanghe District, and Hongxing District Objective: Cuiluan District
Objective: Yichun District, Xinqing District, Wumahe District,
Tangwanghe District, Hongxing District and Shangganling District
Severe Subjective: Nancha District, Xilin District, and Jinshantun District ~ Subjective: Youhao District, Meixi District, Wuying District, Dailing
shrinkage Objective: Wuying District District, and Wuyiling District

Objective: Nancha District, Youhao District, Xilin District, Meixi
District, Jinshantun District, Dailing District, and Wuyiling District

1r Slight s}.llrinkage

SevereJ shrinkage
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Fig. 9. Correlation between residents’ subjective and objective quality of life.

shrinkage mostly showed a trend of declining with fluctuation
(Table 6). The subjective and objective quality of life in the districts
with slight shrinkage increased due to the increase of the possession
of facilities per capita, the improvement of living conditions and
other favorable factors contributing to the improvement of objec-
tive quality of life, and to residents’ better subjective perception
of their residence, to a certain extent. In the districts with severe
shrinkage, urban spatial quality has been seriously affected given
economic and social problems. As a result, both residents’ objec-
tive and subjective quality of life there declined.

In order to further explore the scientificity of the stated conclu-
sions, the relationship between the subjective and objective quality
of life of residents in Yichun City under the background of urban
shrinkage is tested by the gray correlation model (Fig. 9). The aver-
age correlation between the residents’ subjective and objective qual-
ity of life is 0.66, which indicates that there is a certain connection
between the residents’ subjective and objective quality of life, but
the strength of the connection is weak. In other words, the variation
trend of the objective quality of life is not necessarily consistent
with that of subjective quality of life. The value of the gray correla-
tion of the 15 districts also illustrates this. The gray correlation de-
gree of Yichun District, Youhao District, and Meixi District is
greater than 0.8, indicating that the change trend of residents’ sub-
jective and objective quality of life in the three districts from 2012 to
2016 is consistent, while the other districts are inconsistent. In the
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area of low and high gray correlation degree, the slight shrinkage
areas and the severe shrinkage areas coexist. This fully illustrates
that the changes in the residents’ subjective and objective quality
of life in the context of urban shrinkage are complex. Thus, different
coping strategies should be adopted for regions with severe shrink-
age and those with slight shrinkage, respectively.

Discussion and Conclusions

Based on statistical data and microblog data and using a typical
shrinking city, Yichun, as a case study, this paper discussed the
spatial-temporal evolution of residents’ quality of life in the con-
text of urban shrinkage. To measure the change in residents’ quality
of life comprehensively and accurately, subjective and objective
data and methodology were used to evaluate residents’ objective
and subjective quality of life. The study indicated that urban shrink-
age does not necessarily imply a decline in residents’ quality of life,
and that the variation trend of objective quality of life was not con-
sistent with that of subjective life quality. In terms of objective
quality of'life, that in seven districts of Yichun City showed a rising
trend, while that in eight districts showed a declining trend. In terms
of subjective quality of life, that in three districts showed a rising
trend, while that in 12 districts showed a declining trend. These
findings make it clear that residents’ quality of life did not
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consistently show a declining trend in the context of urban shrink-
age, but that residents’ subjective feelings showed significantly
negative changes. The variation trends of objective and subjective
life quality in nine districts of Yichun City were consistent, while
those in the other six emerged as inconsistent. It is here evident
that, in the context of urban shrinkage, the variation trends of res-
idents’ objective and subjective quality of life were not necessarily
consistent.

This study holds that the degree of urban shrinkage will have dif-
ferent impacts on residents’ subjective and objective quality of life.
Both of the latter in districts with slight shrinkage mostly showed a
rising trend, while those in the districts with severe shrinkage mostly
showed a declining trend. The degree of urban shrinkage can influ-
ence residents’ subjective perception of environmental change by af-
fecting the level of economic development and urban spatial quality.
Regarding the districts with slight shrinkage, the partial population
loss can effectively reduce population density, improve the per capita
share of urban service facilities, and improve residents’ happiness and
satisfaction. In terms of the districts with severe shrinkage, due to ex-
cessive population loss, serious waste of urban service facilities and
lack of maintenance, the urban spatial quality declines, and residents’
subjective and objective quality of life mostly show a declining trend;
in addition, the more severe the degree of shrinkage, the more signifi-
cant the declining trend.

Compared with studies on residents’ quality of life in shrinking
cities, from the perspectives of residents’ subjective and objective
quality of life, the current paper attempts to describe spatial-temporal
differentiation laws between urban shrinkage and residents’ quality of
life more comprehensively. In addition, the paper aims further to ex-
plore the correlations between urban shrinkage and residents’ subjec-
tive quality of life, between urban shrinkage and residents’ objective
quality of life, and between subjective and objective life quality, thus
providing a reference point for coping with urban shrinkage and im-
proving residents’ quality of life. In addition, current discussions on
urban shrinkage in China are mostly focused on the description and
interpretation of phenomena, with a lack of research on the social im-
pact of urban shrinkage. In order to make up for this defect, this study
comprehensively explores changes in residents’ quality of life in the
context of urban shrinkage and the relationships between urban
shrinkage degree and such quality.

The research findings indicate that residents’ quality of life
quality does not necessarily decline in the context of urban
shrinkage, echoing the research conclusions of some Western
scholars (Delken 2008). Besides, the existing studies focus
only on residents’ subjective or objective quality of life, with it
being difficult to comprehensively and accurately reflect the evo-
lution of this quality in the context of urban shrinkage (Delken
2008; Schetke and Haase 2008). This research attempts to
make up for this deficiency. The current research conducted com-
parative studies on residents’ subjective and objective quality of
life, finding that in the context of urban shrinkage, the change in
residents’ objective life quality was not consistent with their sub-
jective life quality. This research conclusion reveals the com-
plexity of changes to residents’ quality of life in the context of
urban shrinkage, making further, in-depth research worthwhile.
The research results also show that the degree of urban shrinkage
will have a significant impact on residents’ quality of life. Such
subjective and objective quality in most of the districts with
slight shrinkage showed an overall increasing trend during the
period of 2012-2016, while that in the districts with severe
shrinkage showed an overall declining trend during the same pe-
riod. Ultimately, these findings serve to deepen discussions on
residents’ quality of life in shrinking cities, as they have appeared
in existing studies from the West, and expand the depth of
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research on residents’ life quality in the context of urban shrink-
age. It is hoped that the research conclusions of this paper can
provide certain reference points for improving the quality of
life of residents in shrinking cities. Attention should be paid
not only to residents’ subjective quality of life, but also to the ob-
jective. In addition, different coping strategies should be adopted
for districts with severe shrinkage versus those with slight shrink-
age. The conclusions obtained in this work have important refer-
ence significance for planning adjustment and mode selection of
shrinking cities. Moreover, it is further emphasized that smart de-
cline is one of the feasible ways to achieve connotative develop-
ment of shrinking cities.

In this paper, a multi-index comprehensive evaluation method
and Sina microblog data were used to conduct a quantitative mea-
surement and evaluation of residents’ subjective and objective
quality of life in 15 municipal districts of Yichun City. An in-depth
analysis was carried out on the spatial-temporal differentiation
laws of residents’ subjective and objective quality of life and the
correlations between them, with the following conclusions drawn:
1. Yichun City is a typical shrinking city. The variation trends of

subjective and objective quality of life in each district mostly

show greater fluctuations, with significant spatial differentiation.

Significant differences were also found between the variation

trends of subjective and objective quality of life in the districts

with slight shrinkage versus those with severe shrinkage.

2. The current analysis based on Yichun City shows that urban
shrinkage does not necessarily imply the decline of residents’
subjective and objective quality of life, and that the effects of
urban shrinkage on such quality are not wholly consistent.

3. The districts with differing degrees of shrinkage in Yichun
City were found to have significantly different impacts on
changes to residents’ subjective and objective quality of life.
The latter mostly showed a trend of rising with fluctuation
in the districts with slight shrinkage, while those in the dis-
tricts with severe shrinkage mostly showed a trend of declin-
ing with fluctuation. In the districts with severer shrinkage, the
subjective and objective quality of life both showed a more
obvious declining trend.

The study in this paper is mainly based on comprehensive in-
dices and big Weibo data. Through the combination with big data
and questionnaires in the future to confirm the existing conclu-
sions, a more reasonable evaluation model for residents’ subjec-
tive and objective life quality will be established, making the
results more practically applicable and further discussing the spa-
tial-temporal differentiation laws, mechanisms and effects of res-
idents’ subjective and objective quality of life in the context of
urban shrinkage.
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