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For the past few years, China’s urbanization process has been in a state of rapid and variable development. With many migrants
flowing from rural to urban area, the change in the urban structure and the trend of the economic development has led to a rapid
development of the real estate market. However, the conflict between the migrants and the local low- and middle-income groups
in respect of demand for basic housing has become a concern. Based on Chinese time-series data from 2008 to 2018, this study
establishes an evaluation indicator system to consider the influence of urbanization, housing prices, and affordable housing and
analyzes the comprehensive development level and coordination relationship using themethods of range standardization, entropy
weight model, and coupling coordination. )e results show that the comprehensive development levels of housing prices and
affordable housing are both in a state of fluctuating growth. From 2008 to 2018, the coupling degree between urbanization,
housing prices, and affordable housing was high, while the coupling coordination degree between the three subsystems increased
from reluctant coordination to satisfactory coordination; this clearly shows that the relationships between urbanization, housing
prices, and affordable housing are mutually coupled and promoted. Furthermore, based on the coupling coordination rela-
tionships between the three subsystems, this study discusses the sustainable development of urbanization and provides some
suggestions for regional government. )e conclusions have practical significance for China and other developing countries to
coordinate housing prices and affordable housing in the process of rapid urbanization.

1. Introduction

With China’s rapidly increasing level of urbanization, social
problems of living standards have gradually arisen. Cities are
centres of people’s economic activities and are essential for
industrialization and urbanization [1]. )erefore, the sus-
tainable development of the nation depends on the sustainable
development of the cities [2]. Cities, in close collaboration
with adjacent areas and towns, constitute an organized system
for the exchange ofmaterials andmanpower [3]. Urbanization
is a physical process that can lead to urban agglomeration and
an unsustainable imbalance between the supply of and de-
mand for resources in urban areas [4].

According to the national statistics, China’s urban
population rose from 459.06 million in 2000 to 831.37
million in 2018 [5]. )e urban population constituted ap-
proximately 59.58% of the national total in 2018, repre-
senting an average growth rate of approximately 12.59%
over the previous decade [5]. In 2017, China’s total migrant
population was about 244 million, which accounted for
17.55% of the national population; the provincial migrant
population accounted for 63.5% of the national migrant
population [6]. From Figure 1, in the last decade, the ur-
banization rate rose from 46.99% in 2008 to 59.58% in 2018.

Data sources: housing average prices and urbanization
rates come from the State Statistics Bureau; migrant
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population rates come from the National Health and Family
Planning Commission Migrant Population Service Centre.

When population flows from the rural into the urban
areas, the development of the urbanization process brings
about an interaction between urbanization and the real
estate market, the demand for housing increases, and the
development of the real estate markets in the urban ag-
glomeration areas is facilitated [7]. According to data from
the National Bureau of Statistics in China, the average price
of housing rose from CN¥ 3 800 in 2008 to CN¥ 8 737 in
2018, representing an increase of over 138% over the decade
(Figure 1) [8]. )e rapid increase in housing prices is a
significant housing concern [9]. Given the currently densely
populated urban agglomeration areas, the economic prob-
lem of housing demand for the middle-low-income com-
munity becomes a multifactor social problem. Chairman Xi
reminded us that housing was for living in and not for
investment, in the CCP’s 19th National Congress Report
[10]. Premier of State Council, Li Keqiang, proposed the
establishment of a multisubject supply, multichannel se-
curity rent-and-purchase housing system to guarantee
housing security for residents [11]. Furthermore, to balance
demand and supply in the real estate market and to guar-
antee housing for residents with housing difficulties, the
Chinese government has frequently introduced manage-
ment policies to improve the affordability of housing
mechanisms [12]. )erefore, given the high housing prices
and rapid urbanization, it is necessary to search for af-
fordable housing mechanisms to ensure the health and
sustainability of the real estate market as well as residents’
livelihood.

Given the rapidly increasing housing prices and the need
for a sustainable development of the real estate market,
domestic and overseas scholars have focused on factors that
drive housing prices. In the literature, housing price factors
can be divided into macro- and microaspects. Among the
macroaspects, previous studies have focused on society [13],

politics [14], macroeconomic factors [15, 16], supply and
demand relationships [17], environment [18], and physical
geography [19]. Among the microaspects, studies have fo-
cused on some real estate characteristics, such as the living
environment [20], infrastructural facilities [21], and sur-
rounding resources [22], as well as on household and
household buyers’ individual characteristics [23].

Liu and Chau established three test methodologies (unit
root test, co-integration test, and granger causality test) to
calculate related data and demonstrated that the urbaniza-
tion rate could positively predict real estate market in-
vestment; the study found that urbanization could increase
“living demand,” “productive demand,” “consumption de-
mand,” and “investment demand” [7]. Additionally, the
authors established different models to calculate specific
values of urbanization rates and real estate market demands.
Zhang and Zheng use the STATA statistical software for a
quantitative analysis of the variables of price, income, and
urbanization rate, based on 2003–2007 panel data, and find
that urbanization can positively affect real estate demand.
)e results show that when the urbanization rate increases
by 1%, the housing demand will increase by 5.861% [24].
Wang also analyzed the impact of urbanization on real estate
market demand; the study found that when the urbanization
rate increased by 1%, the merchandisable area of the real
estate market would increase by 5.21% [25]. )ese studies
proved the urbanization can effectively promote urban
housing demand. Furthermore, how to solve the increasing
housing demand has become one important research point
of the sustainable development of real estate market. In
addition to the research on the relationship between ur-
banization development and real estate demand, many
scholars have studied the relationship between urbanization
development and housing prices.

Gong et al. use econometric analysis methods to analyze
panel data on 273 cities in China, for the period 2006–2015;
the authors find that the decomposition factors of urbani-
zation affect the urban housing demand and significantly
impact the housing price level in China [26]. Wang and Xu
measure the impact of population migration on housing
prices, based on the Beijing panel data model; they find that
when the population increases by 1%, the average price of
commercial housing will increase by CN¥ 9 158.023/m2 [27].
Wang et al. study the impact of inter-regional people
turnover and rural-urban migration on the housing price
level, based on cross-sectional data [13]. )e authors find
that when the inter-regional people turnover increases by
1%, housing prices increase by 0.701%; when the rural-urban
migration increases by 1%, housing prices increase by
0.343%. Wang and Chen construct a vector autoregressive
model (VAR) to study the impact of population migration
on housing prices in different provinces and find that the
influence of population migration on housing prices is
greater in the eastern region of China than in the western
region [28]. Ren and Chen construct a panel VAR model
(PVAR) to analyze data on 30 Chinese provinces from 2001 to
2016; the dynamic results show an inter-relationship between
urbanization, urban-rural income gap, and housing prices
and an obvious volatility of the impact of housing prices on
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Figure 1: China’s housing average prices, migrant population
rates, and urbanization rates: 2008–2018.
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urbanization [29]. Scholars have researched the correlation
between urbanization and housing prices through different
methods and found that the promotion of urbanization will
increase housing prices. However, with the increase of
housing prices, the housing demands of low- and middle-
income families and migrant workers cannot be properly
addressed, which should be considered in the system research
of real estate market in the process of urbanization.

Most of the previous studies on urbanization and af-
fordable housing are related to social relations and human
rights, with housing rights usually regarded as a basic human
right with a broader scope than ownership [30, 31].
According to King, housing rights can be regarded as
freedom rights which, as a fundamental right, can depend on
other basic human functions [32]. )e 2016 Habitat III
Conference proposed to support the gradual realization of
the right to housing and to support governments to im-
plement urban planning strategies, establish affordable
housing systems, and gradually realize adequate housing
[33]. Concerning the problem of rising housing demand due
to urbanization, most scholars focus on government policies
and regulations on affordable housing.

Research on affordable housing and the real estate
market is different in developing and developed countries.
First, developed countries have passed the housing incre-
ment stage and are in the housing stock stage; therefore,
research on the crowding-out effect between affordable
housing and commercial housing is relatively new. Murray
studies the relationship between affordable housing con-
struction and housing inventories in the US; the study entails
the impact of the public housing subsidy program on in-
ventory, from the viewpoint of the crowding-out effect [34].
)e results show that the housing security policy has a
crowding-out effect on private housing investment; there-
fore, housing supply is not affected by the housing subsidy
program. Lee constructs a VAR model to analyze the
crowding-out effect between affordable housing and the real
estate market with panel data on Korean real estate; the
results show that there is a Granger causality mutual
crowding-out effect between investment in affordable
housing by government and investment in private real estate
[35]. From a housing demand perspective, scholars have
focused on affordable housing policies and the rent level in
the real estate market. Susin and Laferrère study the impact
of a housing subsidy policy on the housing rent price level in
the US and France, respectively, and find that a rent subsidy
increases the rent price level [36, 37]. Crews Cutts and Olsen
undertake an empirical study on the relationship between
housing demand and housing subsidy policies, which shows
that when housing subsidy standards are reduced at all levels
to adjust the demand structure in the market, the same
investment can expand the coverage of housing affordability
[38]. Similarly, Sinai and Waldfogel analyzed whether
housing subsidy policies increased regional housing demand
and showed that the crowding-out effect of increasing af-
fordable housing demand was small [39]. In addition, the
affordable housing system in developed countries was
established early and relatively mature. )e research on
crowding out effect, transformation mechanism, and

balance status between affordable housing and commercial
housing become the important point in recent years.

For developing countries, the real estate market is in the
housing increment state, in which the construction of af-
fordable housing has a crowding-out effect on the supply of
commercial housing, housing demand, and housing price
levels. Furthermore, Chinese scholars have obtained mixed
results on the impact of affordable housing construction on
commercial housing prices. Zhang’s study on the relation-
ship between land supply, affordable housing construction,
and housing price level, using the ordinary least squares
(OLS) and two-stage least squares (2SLS) methods, showed
that the land supply scale of affordable housing had a sig-
nificant restraining effect on the housing price level [40]. In a
study by Luo et al., the authors constructed a VAR model to
analyze the relationship between affordable housing and
commercial housing; the results were consistent with those
of Zhang [41]. Liu and Li construct a dynamic-panel
threshold model to investigate the relationship between
affordable housing and the housing price level. )e results
show that affordable housing can decrease the housing price
level only when it has small supply scales; however, over-
promoting the construction of affordable housing on a large
scale will have the opposite effect on the housing price level
[42]. Wang and Jiang analyze the “substitution effect” and
“crowding-out effect” of affordable housing on commercial
housing demand to illustrate the mechanism through which
affordable housing construction impacts the commercial
housing price level. )e results show that, in the central
cities, affordable housing addresses the residential afford-
ability needs of low- and middle-income families, while, in
areas with severe real estate bubbles, affordable housing
plays a regulatory and controlling role, which is conducive to
improving people’s livelihoods and to a sound development
of the real estate market [43]. However, the research studies
for developing countries focus on demonstrating the reg-
ulating effect of affordable housing on the prices of com-
mercial housing and the establishment of affordable housing
system and its mechanism.

Different development stage of real estate market cause
different research studies. For developed countries, the
previous research studies on the relationship between af-
fordable housing and housing prices are relatively mature,
while the research studies for developing countries are still
exploring the influencing mechanisms and related policies
based on national background. Considering the systematic
interaction between affordable housing and housing prices
in the process of urbanization, this study believes that the
relationships among the urbanization, housing price, and
affordable housing subsystems are not completely inde-
pendent, but are mutually relevant (Figure 2).

)e relationships among the three subsystems form a
system with dynamic, complex characteristics [44]. Given
new urban population inflow, the demand for housing,
which includes commercial and affordable housing, rises.
When housing demand increases, housing prices increase,
promoting regional economic development. However, high
housing price levels could restrain the inflow of people from
rural to urban areas, which is equivalent to holding back the
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progress of urbanization. In the process of urbanization,
most people moving into urban areas, such as graduate
students and migrant workers, have basic housing needs as
they do not have enough fixed assets [45]. )e development
of an affordable housing system can meet migrants’ basic
housing demands. However, an incomplete affordable
housing system can reduce this ability to alleviate basic
housing demands, which indirectly restrains the inflow of
population from rural to urban areas, thus impeding the
process of urbanization. )e construction of an urban af-
fordable housing system can solve the problem of the basic
demand for housing for local people with housing diffi-
culties, balance the housing demand in a region, control the
housing prices, and balance the real estate market. In ad-
dition, a rapid increase in housing prices renders com-
mercial housing unaffordable to more people and increases
the demand for basic affordable housing in a region.

)e coupling relationship between urbanization, hous-
ing prices, and affordable housing reflects a sustainable
development of cities. Currently, the research problem of the
coordination between urbanization, housing prices, and
affordable housing requires urgent resolution. Moreover,
population migration is at the core of urbanization, while
addressing the demand for urban housing is one of the core
problems in the sustainable development of cities. )eir
coupling coordination relationship is an important driving
force to stabilize the urban population structure, improve
the quality of urbanization, and promote urban economic
and social sustainable development. In this study, the re-
search of coupling coordination between urbanization,
housing prices, and affordable housing can provide new
research ideas for current research fields and provide the-
oretical basis for relevant departments to make policies for
the sustainable development of the real estate market in the
process of urbanization.

)e coupling coordination degree (CCD) model can
measure the interaction relationship between two or more
subsystems in a complicated system. Coupling is a physical
concept that can be used to indicate the intrinsic relationship
between elements in a system [46]. )e concept of coor-
dination indicates the degree of harmony between elements
of a system and can reflect a system’s trend from inharmony
to harmony, according to synergy and systems’ theories [47].
)e CCD model quantifies the interaction within a system
and accurately illustrates the internal synergy of each sub-
system. Presently, the model is widely used in tourism
[48, 49], land urbanization [50, 51], urban ecology [52, 53],
environmental development [54, 55], and other areas
[56, 57]. However, few studies consider the coordination
relationship between urbanization, affordable housing, and
real estate market.

)is study uses country-level data to explore the cou-
pling coordination relationship between urbanization, af-
fordable housing, and real estate market. Due to data
availability, the study only considers the period 2008–2018,
with the following objectives:

(1) To establish an indicator system for a comprehensive
development level for each subsystem

(2) To construct a CCD model to measure compre-
hensive indicator characteristic values

(3) To analyze the coupling coordination trend from
2008 to 2018 and the unbalanced status of the three
subsystems

2. Methodology and Data Sources

2.1. Indicator System Establishment. )e indicator system
was established based on previous research. )e indicators
that relate to housing prices, affordable housing, and ur-
banization vary and are complicated. In Table 1, the three
subsystems are divided into 12 indicators, including 11
positive indicators and 1 negative indicator.

)is study establishes a comprehensive indicator system
to evaluate the overall system, which combines the three
subsystems (urbanization, housing prices, and affordable
housing). Although the three subsystems have different
structures, functions, origins, and development laws, co-
ordinated development between these subsystems is the final
goal of the system because of the interdependency.

2.2. Development of the Entropy Weight Model. )e entropy
weight method is usually adopted to research the social
economy [1, 64]. In this research, 12 indicators of urbani-
zation, housing prices, and affordable housing subsystems
have been accounted by the entropy weight method.

According to Li et al. and Gan et al. [65, 66], the steps in
the entropy weight method are as follows:

Step 1: normalization of indicator values.
To ensure the accuracy of the evaluation results in a
scientific study, the original data indicators should be
normalized to eliminate the influence of different in-
dicators on the same unit of measurement [47]. )e
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Figure 2: Coupling relationship among urbanization, housing
prices, and affordable housing.
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systems’ indicators can be divided into positive and
negative indicators; therefore, they should be stan-
dardized using formulas (1) and (2), before applying the
entropy weight model:

xti
′ �

xti − min xi( 

max xi(  − min xi( 
, (positive indicator), (1)

xti
′ �

max xi(  − xti

max xi(  − min xi( 
, (Negative indicator), (2)

where xti
′ represents the value of the standardized in-

dicator and xti represents the value of the original
indicator. max(xi) and min(xi) represent the maxi-
mum and minimum values of the indicator,
respectively.
Step 2: calculating indicator weights.
Initially, the ratio for the indicator Yti can be calculated
by formula (3) to illustrate the contribution of the ith
evaluation indicator in the tth year:

Yti �
Xti
′


m
t�1 Xti
′
. (3)

)ereafter, the entropy for the indicator should be
calculated using formula (4), based on the definition of
information entropy [49]:

ei � −
1

ln m


m

t�1
Yti × ln Yti, 0≤ ei ≤ 1. (4)

)e deviation degree for indicator i can then be cal-
culated based on ei, by using

di � 1 − ei. (5)

From formula (6), the weight of indicator i can be
computed. )e weight of an indicator is greater when
the deviation degree for the indicator becomes larger:

Wi �
di


n
i�1 di

, (6)

where m represents the number of years and n rep-
resents the number of indicators.

2.3. CoupledCoordinationDegreeModel. According to Jiang
et al. [58], formula (7) can be used to calculate the multi-
system CCD:

Cn �
μ1 · μ2 · · · · · μn( 

μ1 + μ2 + · · · + μn/n( 
n 

1/n

. (7)

Formula (7) can be mathematically manipulated into
formula (8):

Table 1: Indicator definition.

Subsystem Indicator (unit) Description Positive (+) or
negative (−) References

Urbanization
subsystem

Population migration (%) N1 Expressed as the ratio of the migrant population to
the permanent population (+) [8, 58]

Economic development
level (%) N2 Expressed by the ratio of the added value to GDP (+) [12]

Unemployment rate (%) N3 Expressed by the ratio of the registered urban
unemployment rate (−) [59]

Urbanization rate (%) N4 Expressed by the ratio of the urban residents to the
total number of residents (+) [58, 60]

Housing prices
subsystem

Urban housing prices
(yuan/m2) N5 Expressed by the average sales price of commercial

housing (+) [8, 12]

Real estate investment (%) N6 Expressed by the ratio of residential housing
investment to fixed asset investment (+) [8]

Income level of high-
medium-income group

(yuan)
N7 Expressed by the per capita disposable income of

high-medium-income urban residents (+) [58]

Housing price-to-income
ratio N8 Expressed by the ratio of the average price of a house

to the average annual income of a family (+) [61, 62]

Affordable
housing subsystem

Urban affordable housing
prices (yuan/m2) N9 Expressed by the average sales prices of affordable

housing (+) [58, 60]

Affordable housing
expenditure level (%) N10 Expressed by the ratio of affordable security

expenditure to local general budget expenditure (+) [58]

Income level of low-income
group (yuan) N11 Expressed by the per capita disposable income of

low-income urban residents (+) [8]

Real estate rent and leasing
price index N12

Expressed by the relative number for the trend and
magnitude of the changes in the level of the house

lease price in a certain period
(+) [63]
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Cn � n
μ1 · μ2 · · · · · μn( 

μ1 + μ2 + · · · + μn( 
n 

1/n

. (8)

In this study, three systems are calculated using formula
(8); thus, when n � 3, the formula yields the following:

C3 � 3
μ1 · μ2 · μ3( 

μ1 + μ2 + μ3( 
3

⎧⎨

⎩

⎫⎬

⎭

1/3

, (9)

μ1 � 
n

i�1
ai · xi,

μ2 � 

n

i�1
bi · xi,

μ3 � 
n

i�1
ci · xi,

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

(10)

T � α · μ1 + β · μ2 + c · μ3,

D � (C · T)
θ
,

(11)
where C is the coupling degree, D is the CCD, μ1, μ2, and μ3
represent the subsystem comprehensive development levels
for urbanization, housing prices, and affordable housing,
respectively, T represents the total level of urbanization,
housing prices, and affordable housing, ai, bi, and ci rep-
resent the weights of the three different subsystems, re-
spectively, α, β, and c represent the contributions of
urbanization, housing prices, and affordable housing, re-
spectively, and θ is an undetermined parameter. Following
previous studies, the value of the parameter θ is set at 0.5
[58, 61, 67–69].

)e classification of the CCD between urbanization,
housing prices, and affordable housing was established, as
shown in Table 2.)e values of the CCD range from 0 to 1 [66].
)e classification is divided into four stages and ten types.

2.4. Data Source and Processing. Statistical data for calcu-
lation were obtained from the China Statistical Yearbook
(2009–2019) (National Bureau of Statistics) and the China
City Statistical Yearbook (2009–2019) (National Bureau of
Statistics), while the 2008–2018 statistical data came from
the National Health and Family Planning Commission
Migrant Population Service Centre. Some indicator data

(N2, N6, and N8) were obtained from a secondary calcu-
lation of the statistical data.

After normalization of the research data, the corre-
sponding weight values for the 12 indicators in the 3 sub-
systems were calculated using the trough entropy method.
)e results are shown in Table 3.

In Table 3, in the urbanization subsystem, the N2 in-
dicator has the highest weight of all the indicators, from N1
to N4. )is suggests that the N2 indicator has the greatest
influence on the urbanization subsystem. In the housing
price subsystem, there is not much difference in the weight
values of the indicators; among them, N6 and N7 have
similar weight values, as do N5 and N8. In the affordable
housing subsystem, the N11 indicator has the highest weight
value, followed by the N9 indicator, while the N10 indicator
has the least weight value.

)e trough weighted sum method was applied to the
research data and corresponding weights values to obtain the
comprehensive development levels of the three subsystems
(urbanization, housing prices, and affordable housing) from
2008 to 2018. By using formula group (10), the detailed
results’ data are shown in Table 4.

To illustrate the development trend of the comprehen-
sive development levels of the three subsystems from 2008 to
2018 more accurately, a broken line diagram was drawn, as
shown in Figure 3. In the figure, the development trend of
the urbanization subsystem (μ1) shows fluctuation. For the
housing price subsystem (μ2), the comprehensive devel-
opment level shows a stable development trend from 2008 to
2011, whereafter it starts to decline in 2012; in 2014, the
comprehensive development level is in the trough of the
trend; after 2014, the trend starts to rise steadily. For the
affordable housing subsystem (μ3), the whole trend of the
comprehensive development level is on the rise.

Figure 3 shows that the comprehensive development
level of the urbanization subsystem was in a state of fluc-
tuating development. )e comprehensive development level
of housing prices was in a state of steady decline, followed by
a rapid and persistent rise. For the affordable housing
subsystem, the state of comprehensive development level is a
wave-like upward trend.

To analyze the relationship between the three subsystems
more reasonably, it is necessary to determine the develop-
ment ratio and correlation coefficients (α, β, c) of the three
subsystems. Based on a literature review and previous

Table 2: Classification of coordinated development of urbanization, housing prices, and affordable housing.

Coupling coordination stage Indicator value Coupling coordination classification

I Low-level stage
0.0000 ≤ D < 0.1000 Extreme maladjustment
0.1000 ≤ D < 0.2000 Serious maladjustment
0.2000 ≤ D < 0.3000 Moderate maladjustment

II Antagonism stage 0.3000 ≤ D < 0.4000 Low maladjustment
0.4000 ≤ D < 0.5000 Marginal maladjustment

III Running-in stage
0.5000 ≤ D < 0.6000 Reluctant coordination
0.6000 ≤ D < 0.7000 Initial coordination
0.7000 ≤ D < 0.8000 Moderate coordination

IV high-level stage 0.8000 ≤ D < 0.9000 Satisfactory coordination
0.9000 ≤ D < 1.0000 Superior coordination

6 Discrete Dynamics in Nature and Society



studies, the real estate market in a developed country, such as
the US, starts and develops rapidly, since the affordable
housing system was established earlier. For such countries,
the affordable and commercial housing systems have a
stable, common development [70]. Additionally, the

construction of the affordable housing system is relatively
complete, with a relatively large investment in the con-
struction scale. )e contribution value ratio of affordable
housing to housing prices in developed countries, such as the
US, is about 3 : 7. Singapore, which is representative of newly
industrialized countries, has a relatively perfect affordable
housing system: the important value ratio of affordable
housing to housing prices is about 2 : 8 [71].

In this study, urbanization is considered to be a sub-
system in the analysis of the coupling coordination rela-
tionship in the system (urbanization, housing prices, and
affordable housing). Hence, the contribution value of the
urbanization subsystem should be chosen scientifically.
Based on previous research [8, 72], urbanization has a close
relationship with demand and supply in the real estate
market, which, in turn, directly impacts housing prices.
Considering the close coupling relationship between ur-
banization and housing prices, the contribution values of
urbanization and housing prices in this study are almost the
same.

In addition, following the literature, the values of α, β,
and c in this study are calculated based on the amount of
investment in affordable housing in the real estate market
(δ). As δ increases, the value of c, among the three coef-
ficients, increases. Hence, four sets of values for α, β, and c

are assigned for the four different ranges of δ to analyze the
CCD of the system under different circumstances, as shown
in Table 5. When the value of δ is small, the weight of af-
fordable housing subsystem is weak, so the value of c is
small. Hence, for this situation, this study sets the value of β
and c to 0.5, which is the same as α. When the value of δ
increases continuously, the value of c increases, and this
study sets the remaining value average to α and β.

3. Results

Based on the coupling coordination model, the coupling
degree (C), system development level (T), and CCD (D)

were measured for four different coefficients (detailed in-
formation is listed in Table 6). )e values of T and D in the
composite system change slightly as the coefficients
(α, β, and c) change. From 2008 to 2018, the coupling de-
grees (C) of the three subsystems are all high, with only the
values for 2008 and 2009 below 0.9. )e three subsystems
have the lowest coupling degree (0.7587) in 2009. For the
system development level (T), the values under the four
different coefficients show relatively little change. )e trend
of the system development level (T) fluctuates from 2008 to
2016. )e T value trends upward from 2017, reaching its
highest value in 2018 (0.7155| 0.7231| 0.7287| 0.7343); its
lowest value occurs in 2009 (0.2903| 0.2875| 0.2650| 0.2424).
In 2008, 2009, and 2010, with the increasing value of c and
the decreasing values of α and β, the system development
level (T) data show a slight decrease. In 2011, with c in-
creasing and α and β decreasing, the T data show a
downward trend, followed by an upward trend. After 2011,
the T data in each year show an upward trend, while the
value of c increases and the values of α and β decrease.
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Figure 3: )e comprehensive development levels of the
subsystems.

Table 3: )e weight of N1–N12 indicators of subsystems.

Subsystem Indicator Weight

Urbanization subsystem

N1 0.1621
N2 0.4191
N3 0.1819
N4 0.2369

Housing prices’ subsystem

N5 0.2123
N6 0.2899
N7 0.2877
N8 0.2101

Affordable housing subsystem

N9 0.2521
N10 0.2068
N11 0.2925
N12 0.2486

Table 4: )e comprehensive development levels of the subsystems.

Year μ1 μ2 μ3
2008 0.4502 0.4061 0.1314
2009 0.1395 0.4808 0.0844
2010 0.6070 0.4341 0.4721
2011 0.6657 0.4813 0.6133
2012 0.4133 0.3403 0.5187
2013 0.4708 0.3556 0.5912
2014 0.4280 0.3001 0.5969
2015 0.4011 0.3857 0.6117
2016 0.4513 0.4774 0.7133
2017 0.6233 0.5591 0.7384
2018 0.6216 0.8135 0.7734
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To clearly analyze the degree of coupling coordination
between the three subsystems, this study determined the
coupling coordination classification and stage of the com-
posite system from 2008 to 2018 under four different co-
efficient combinations, as shown in Figure 4. In Figure 4(a),
the coupling stage is almost completely in the antagonism
stage; only the 2009 CCD (D) is below the running-in Stage;
however, all the values in 2009 are higher than 0.4, which is
close to the antagonism stage. From a coupling coordination
classification perspective (as shown in Figure 4(b)), the levels
from 2008 to 2018 under the four different coefficient
combinations are above the marginal maladjustment clas-
sification. With the increasing coefficient ratio of the af-
fordable housing subsystem (c), the coupling coordination
classification in 2008 declines from initial coordination to
reluctant coordination. )e D value in 2008 decreases from
0.6026 to 0.5452. In 2016, when the value of c increases from
0.1 to 0.2, the CCD is over 0.7, changing from initial co-
ordination to moderate coordination.

From the results of the system development level with
the four different coefficients (as shown in Figure 5), the
system development level generally shows an increasing
trend with fluctuation. From 2008 to 2014, the system de-
velopment level shows a fluctuating trend, with the value
between 0.4 and 0.6. From 2014 to 2018, the system de-
velopment level shows an upward trend and increases from
0.3789 to 0.7155.

To illustrate the trend of the comprehensive CCD of the
urbanization, housing price, and affordable housing sub-
systems from 2008 to 2018 more accurately, Figure 6 is
drawn. Considering the broken line graph (Figure 6), the
system CCD trends upward with fluctuation. From 2008 to
2009, the CCD declined rapidly from almost 0.6 to less than

0.5 and then bounced back to over 0.7 in 2010. From 2010 to
2011, the CCD of the three subsystems rose slowly and then
dropped into the initial coordination classification (0.6–0.7).
From 2012 to 2015, the CCD fluctuated mildly within the
initial coordination classification (0.6–0.7). From 2015 to
2018, the CCD rose steadily from the initial coordination
classification (0.6–0.7) to the satisfactory coordination
classification (0.8–0.9).

4. Discussion

Sustainable development of urbanization plays an important
role in urban social and economic development, which is
also related to the degree of integration between the urban
population and cities. Besides, as one of the key problems of
population flow into cities, the residential housing problem
also affects the process of sustainable development of ur-
banization. Furthermore, the coupling and coordination
relationship between the supply of affordable housing and
the prices of commercial housing in the real estate market, in
the process of urbanization, has become a crucial research
issue. However, commercial housing in China was proposed
and has been implemented since the 1980s, while the policy
on affordable housing has been implemented since 1999.
Compared with the real estate markets in other developed
countries, China’s originated late and developed relatively
slowly. However, with the rapid development of China’s
society and economy, the Chinese government has increased
investment in the construction of an affordable housing
system to meet people’s demand for basic housing. )ere-
fore, the sustainable development of China’s real estate
market, against the background of rapid development, has
become an area of immense research interest in recent years.

Table 6: )e coordinated degree of urbanization, housing prices, and affordable housing from 2008 to 2018.

Year C

α � 0.5, β � 0.45,
and c � 0.05

α � 0.45, β � 0.45,
and c � 0.1

α � 0.4, β � 0.4, and
c � 0.2

α � 0.35, β � 0.35,
and c � 0.3

T D T D T D T D

2008 0.8764 0.4144 0.6026 0.3984 0.5909 0.3688 0.5685 0.3391 0.5452
2009 0.7587 0.2903 0.4693 0.2875 0.4671 0.2650 0.4484 0.2424 0.4288
2010 0.9897 0.5225 0.7191 0.5157 0.7144 0.5109 0.7111 0.5060 0.7077
2011 0.9908 0.5801 0.7581 0.5775 0.7564 0.5815 0.7590 0.5855 0.7616
2012 0.9853 0.3857 0.6165 0.3910 0.6207 0.4052 0.6318 0.4194 0.6428
2013 0.9789 0.4250 0.6450 0.4310 0.6495 0.4488 0.6628 0.4666 0.6758
2014 0.9619 0.3789 0.6037 0.3874 0.6104 0.4107 0.6285 0.4339 0.6461
2015 0.9776 0.4047 0.6290 0.4152 0.6371 0.4371 0.6536 0.4589 0.6698
2016 0.9786 0.4761 0.6826 0.4893 0.6920 0.5141 0.7093 0.5390 0.7263
2017 0.9934 0.6001 0.7721 0.6059 0.7758 0.6206 0.7852 0.6353 0.7945
2018 0.9934 0.7155 0.8431 0.7231 0.8475 0.7287 0.8508 0.7343 0.8541

Table 5: α, β, and c values.

δ α, β, c value
1%—5% α � 0.5 β � 0.45 c � 0.05
5%—8% α � 0.45 β � 0.45 c � 0.1
8%—14% α � 0.4 β � 0.4 c � 0.2
Over 14% α � 0.35 β � 0.35 c � 0.3
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As one of the important processes of national devel-
opment, urbanization has a direct impact on national
economic development. However, with the promotion of
urbanization, the agglomeration of the urban population will
lead to a shortage of regional resources and change the
demographic age structure; furthermore, it will give rise to
social problems. In this research, the economic development
level indicator has the highest weight value in the evaluation
indicator system, which means that the economic devel-
opment level is an important indicator in the urbanization
process. Li et al. and Liu et al. , respectively, focus on the

impact of individual investment and population flow on
housing prices in the urbanization process, demonstrating
the close relationship between urbanization and housing
prices [73, 74]. In this study, the urbanization process and
housing prices show high coupling in the system, which
indicates that there is a close coupling coordination rela-
tionship between them.

Housing is one of the basic demands in people’s lives.
However, continuously rising housing prices lead to housing
problems for low-middle-income groups that cannot be
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Figure 4: )e classification of coordinated development of urbanization, housing prices, and affordable housing from 2008 to 2018.
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solved. In the current study, the comprehensive develop-
ment levels of housing prices and affordable housing both
increased from 2008 to 2018; the comprehensive develop-
ment level of affordable housing has been increasing sub-
stantially since 2009. In 2008, the General Office of the State
Council issued a document entitled “Several Opinions on
Promoting the Healthy Development of the Real-Estate
Market,” which proposed to intensify the construction of
affordable housing to improve people’s living conditions and
promote the sound development of the real estate market.
)ereafter, relevant departments of the Chinese government
successively issued policy documents on affordable housing
and increased the investment in the construction of af-
fordable housing; this provided housing for specific groups
by means of government intervention, to meet people’s basic
housing demands and stabilize the development of the real
estate market. )e close relationship between housing prices
and affordable housing is consistent with Torab’s results,
which show that the improvement and construction of af-
fordable housing systems in developing countries can ef-
fectively control housing prices and help limit the
occurrence of housing crises [75].

In the process of urbanization, the increasing urban
population leads to an increase in housing demand. In the
process, the inflow of people is mainly due to the import
labor and newly graduated students, whose capital accu-
mulation is inadequate for the purchase of commercial
housing. Addressing the migrant population’s housing de-
mand has become a major problem in the process of ur-
banization. Improving the regional affordable housing
system can help the migrant population solve the housing
demand problem, facilitate the introduction of regional
talents, and further promote the urbanization process.
However, in the process of urbanization, the high housing
prices and an incomplete affordable housing system will
have a restraining effect on the population inflow. A sus-
tainable development of urbanization is closely related to the
construction of an affordable housing system. Wen and
Wallace discuss the influence of affordable housing policy on
the attraction of migrant population and the process of
urban development from the perspective of relevant im-
migration policies in Shanghai; the authors find that, to
expand the number of immigrant settlements and attract
talents in urbanization, the government should improve the
affordable housing system to ensure urban sustainable de-
velopment and talent introduction [76].

)is study evaluates the relationship among the ur-
banization, housing price, and affordable housing subsys-
tems by selecting indicators of influence in the subsystems,
comprehensively calculating the development level, and
establishing the coupling coordination degree model. A high
coupling and high coordination relationship between the
urbanization process, housing prices, and affordable housing
is demonstrated.

5. Conclusions and Policy Implications

)e advancement of the urbanization process promotes the
development of urban agglomeration in China, narrows the

gap between urban and rural areas, adjusts the urban in-
dustrial structure, and promotes further development of the
urban economy through the flow of people into cities [1].
However, urban population concentration increases housing
demand and a rapid development of the real estate market.
In the context of a rapid development of China’s urbani-
zation, the coupling coordination development of affordable
housing and commercial housing is an important compo-
nent of building a sustainable city. )is study utilizes a CCD
model and an entropy weight method to evaluate the
comprehensive development level between urbanization,
housing prices, and affordable housing and identifies the key
factors of influence. Simultaneously, based on Chinese time-
series data from 2008 to 2018, the development process was
simulated and analyzed. )is study is the first attempt to
examine the inter-relationships between these three sub-
systems in China. )e main conclusions are as follows:

(1) )e coupling degree of urbanization, housing prices,
and affordable housing, from 2008 to 2018, is high
(≥ 0.8764), except in 2009 (0.7587), which illustrates
that the three subsystems promote and restrict each
other during the period 2008–2018. Based on the
examination of the comprehensive development
level of the three subsystems, it is found that one or
two subsystem comprehensive development levels
are extremely low, i.e., the coupling degree of the
system is low. )erefore, when all three subsystems
develop, the internal coupling relationship of the
research system reaches a high level.

(2) )e CCD between urbanization, housing prices, and
affordable housing from 2008 to 2018 is high (≥ 0.4),
which means that the three subsystems influence and
promote each other well. In addition, the CCD of the
system gradually rises (from marginal maladjustment
(0.4-0.5) to satisfactory coordination (0.8-0.9)) as the
central and local governments increase the input for
local residents’ housing security. It further shows that
the intervention of the affordable housing system in
China’s urbanization process can effectively restrict
the real estate market prices and realize a sustainable
development of the urban housing market.

Based on the CCD evaluation analysis, a dynamic
evolution of the system can be simulated to further analyze
the inter-relationships between urbanization, housing pri-
ces, and affordable housing and to demonstrate the effect of
macrocontrol of the real estate market on the process of
urbanization.

Based on the above research conclusions, the following
policy implications are proposed:

(1) )e impact of urbanization on the real estate market,
whether due to direct or indirect influences, con-
clusively results in an imbalance between supply and
demand in the regional real estate market, which
further impacts housing prices. To solve the im-
balance problem and control the excessively rapid
rise of housing prices, central and local governments
should construct affordable housing to meet the
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different levels of housing demand of local residents.
However, the current affordable housing supply
system is relatively unitary and cannot more sci-
entifically and reasonably balance the demand for
affordable housing by the local low-income groups
and the migrant population. To better manage res-
idents’ housing demand in the process of urbani-
zation, local government should provide different
levels of affordable housing, based on the actual
situation of different families and individual con-
ditions and characteristics (such as the urbanization
rate, the low-and-middle-income groups, and the
migration of population group).

(2) In the process of the continuous development of
China’s real estate market, the rapidly increasing
housing prices turn housing into a rapidly growing
investment product, which leads to a weakening of the
consumption attributes of housing and a strength-
ening of the investment attributes of housing. To
weaken the investment attribute and strengthen the
consumption attribute of housing, local governments
should introduce appropriate purchase restriction
policies based on local residents’ living standards,
balance the supply and demand relationship and,
furthermore, control the housing prices. On the
contrary, to ensure the development of urbanization
and the regional economy under the policy of housing
price control, the local government should, addi-
tionally, introduce a series of relevant policies on
talent introduction, while controlling housing prices,
and ensure the demand for basic housing by imported
residents (imported talent) is met, through prefer-
ential loans or a housing allowance.

(3) Urban land planning is an essential link in the process
of urbanization; it determines the urban structure and
affects the sustainable development of a city.
According to the results of this study, there is a high
degree of coupling coordination relationship between
urbanization, housing prices, and affordable housing.
Presently, the supply of urban affordable housing is
mainly aimed at the housing demand of local resi-
dents, while less consideration is given to the sub-
jective factor of population urbanization, which will
indirectly inhibit the sustainable development of ur-
banization. Local government should seek an enter-
prise-government cooperation mechanism to attain a
complete set of commercial and affordable housing
construction on a scientific and reasonable basis, with
appropriate urban land planning to ensure housing
supply in the urbanization process; such a mechanism
would realize a stable development of urbanization,
commercial housing, and affordable housing.

As a large developing country with rapid economic
development, China has a large population and a vast ter-
ritory. In the urbanization process in China, uneven regional
development has emerged, and some social problems, such
as the problem of housing demand, have become the focus of

scholars’ attention. As a rapidly developing country, the
coupling coordination mode between urbanization and the
real estate market in China is of significance for other de-
veloping countries. )is study constructed a coupling co-
ordinationmodel to evaluate the inter-relationships between
urbanization, housing prices, and affordable housing, with a
degree of success; however, some limitations remain. (1)
National data were used for this study. Given the uneven
regional development in China, the research results on
urbanization, housing prices, and affordable housing lack
specific regional relevance. (2) )e internal structure and
dynamic simulation of the system were not considered,
while the changes in time, space, and function caused by the
synergies within the system were ignored. As an experiment,
future research can extend this study by constructing system
dynamics among multiple subsystems, combined with a
prediction model to establish the common law of the orderly
transformation of the system structure, thus improving the
research.
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