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0e spatiotemporal agglomeration of industries is the most prominent geographical feature of economic activities. Based on the
analysis of the spatiotemporal distribution of China’s construction industry agglomeration, this paper analyzes the characteristics
and evolution trend of the spatiotemporal agglomeration of construction industry in 31 provinces and cities of China from 2010 to
2019 by using Moran’s index and the spatiotemporal transition measurement model. 0e findings are as follows: (1) China’s
construction industry has experienced two stages in terms of time: steady rise and turbulent rise. Spatially, China’s construction
industry, as a whole, the space takes the shape of one horizontal and two vertical, similar to the letter “H” being crossed. And the
difference of “East-West” two ends of the industrial agglomeration level is obvious. (2) 0e Yangtze River Delta Urban Ag-
glomerations (Shanghai, Jiangsu, and Zhejiang), the Pearl River Delta Urban Agglomerations (Guangdong), Beijing-Tianjin-
Hebei Urban Agglomerations, and the western region (Xinjiang and Tibet) have significant local features. 0e four major types of
China’s construction industry cluster, which are H-H, H-L, L-H, and L-L, are formed. (3) 0e time-space transition of China’s
construction industry is dominated by the “stable transition” mode.0e transition inertia is significant.0e regional development
has strong path dependence and spatial locking characteristics.

1. Introduction

Industrial geographic agglomeration is one of the sig-
nificant characteristics of industrial spatial distribution.
According to statistics, in France, the United Kingdom,
and the United States, 75–95% of industrial production
activities have been centralized, and the proportion of
decentralized production activities is less than 15%
(Maurel, 1999; Wen, 2004) [1, 2]. However, once in-
dustrial agglomeration is formed, it will not be fixed
forever. When the industry gathers to a certain extent, the
crowding cost will be generated, thus forming the cen-
trifugal force to promote the industry outward transfer.

At present, the research on the temporal and spatial
evolution of industrial agglomeration and the measurement
of agglomeration level mainly focuses on the overall level of
manufacturing industry, while the research on the evolution

of space-time pattern of industrial agglomeration and the
measurement of agglomeration level is less.

As for the research on the spatiotemporal evolution of
industrial agglomeration, Krugman (1991) and Fujita et al.
(1999) established FKV model to explain the spatial ag-
glomeration phenomenon of industrial activities in the
1990s [3, 4]. Dirk (2006) and Ikeda et al. (2016) extended the
clustering model to the geographical dimension and
depicted the scale of spatial clustering area through en-
dogenous changes in location [5, 6]. In addition, Hoffmann
et al. (2017), Zhao et al. (2019), and Hu et al. (2019) analyzed
the spatial clustering phenomenon in the service industry
and other fields by using clustering index and other methods
[7–10]. However, most statistics used to detect industrial
spatial agglomeration cannot distinguish high and low
spatial clustering. In order to fill this gap, Zhang and Lin
(2010) introduced Moran’s index to simulate the evolution
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characteristics of real spatial agglomeration pattern [11], and
Kang (2010) determined the spatiotemporal clustering
threshold of agglomeration process based on Zhang [12].
0e scholars comprehensively analyzed the agglomeration
pattern of agriculture (Li, 2020; Zhao et al., 2019),
manufacturing (He and Xie, 2006; Yi and Zhang, 2020), and
service (Zhang et al., 2013; Li et al., 2019) by using relevant
spatial statistical analysis methods [13–20]. Among them,
some scholars also discussed the spatial clustering charac-
teristics of the architectural industry (Tong et al., 2012; Sun
et al., 2015; and Zhao et al., 2021) [21–23].

Measure study on industrial agglomeration level and
single industrial concentration measurement method has a
lot of literature research; there are mainly location entropy
(Xie et al., 2015) [24], industrial geographical concentration
(Chris and Declan, 2013) [25], Herfindahl–Hirschman index
(Bruckmann, 1971) [26], locational Gini-coefficient
(Dagum, 1986) [27], E-G index (Ellison and Glaeser, 1999)
[28], multivariable intelligent analysis (Su et al., 2019; Su
et al., 2020) [29, 30], K function (Ripley, 1977) [31], D-O
index (Yuan et al., 2014) [32], Moran’s I (Moran, 1950) [33],
and Standard Deviational Ellipse (Wong, 1999) [34]. 0e
research on common agglomeration measurement method
is relatively late. Duranton and Overman (2008), Marcon
and Puech (2009), and Lang et al. (2015), respectively,
proposed the corresponding common agglomeration mea-
sure methods based on K function and M function
(Overman, 2005) [35–38]. On the foundation of the study of
Howard’s coclustering index (Howard et al., 2016) [39],
Kopczewska (2016) proposed a distance-based coclustering
index [40]. Liu et al. used the above method to measure the
spatial agglomeration level of manufacturing industry and
other industries (Zheng, 2012; Qiu and Fang, 2013; Guo and
Zhang, 2017; and Liu, 2019) [41–44].

It is found by the above literatures that the researches on
theoretical innovation in foreign countries and China are
relatively late. In the aspect of industrial agglomeration level
and characteristics, the systematic results have not been
formed.0e research field mainly focuses onmanufacturing,
service industry, and agriculture, while the construction
industry is involved less and mainly stays at the level of
industrial development status. Few scholars have studied the
spatial evolution characteristics of the building industry
agglomeration, lacking analysis on spatial correlation and
heterogeneity of the building industry.

Based on the building output value of panel data from
China’s 31 provinces, autonomous regions, and munici-
palities directly under the Central Government and Xinjiang
Production and Construction Corps (excluding Hong Kong,
Macao, and Taiwan) from 2010 to 2019, this paper uses
spatial autocorrelation analysis to analyze the spatial ag-
glomeration pattern of China’s construction industry. Based
on the LISA spatiotemporal transition analysis framework
proposed by Rey et al., with the help of the comprehensive
advantages of geography, this paper discusses the dynamic
evolution of the local construction industry’s spatial de-
velopment. 0is study’s conclusions have thoroughly in-
vestigated the temporal and spatial evolution characteristics
of the agglomeration of the construction industry in China.

0e results of the study not only provide a data basis for the
evaluation of the agglomeration development of the con-
struction industry in China but also help to verify the
implementation effects of the construction industry ag-
glomeration policies and measures and determine the focus
of future construction industry development regions and
breakthrough points that enrich the theory of agglomeration
of the construction industry. When discussing its regional
differences and spatial structure, the time attribute and space
attribute are combined, which more comprehensively re-
veals the dynamic differentiation law of the development of
the construction industry and provides theoretical analysis
of spatial economics and new economic geography to de-
velop the construction industry perspective.

2. Modeling and Data Sources

2.1. Modeling. 0e empirical study on the spatiotemporal
characteristics of China’s construction industry agglomer-
ation is divided into two parts: (1) 0e spatial and temporal
distribution of construction industry is analyzed by natural
breakpoint method. (2) Based on the spatiotemporal tran-
sition measure model and the global Moran’s index and the
local Moran’s index in ESDA model, the spatial agglom-
eration characteristics of construction industry are
summarized.

2.1.1. Spatial and Temporal Distribution Econometric Model
of ArcGIS. 0e natural segment point method (Jenks, 1967)
is a method of classifying data sets [45]. ArcGIS software was
used to calculate the proportion of the output value of
construction industry in 31 regions of China in the national
output value of construction industry. 0e classification was
carried out according to the natural segment point method,
and the distribution of geographical space was analyzed.
According to the natural segment point method, this article
divides the indicators into five levels. 0e proportions of the
representatives from the first to the fifth level are arranged
from low to high as follows:

Grade 1: 0.001–0.009
Grade 2: 0.009–0.024
Grade 3: 0.024–0.048
Grade 4: 0.048–0.082
Grade 5: 0.082–0.133

2.1.2. Spatial Autocorrelation Analysis Model of Spatial
Agglomeration Characteristics. Moran’s index is an im-
portant index to measure spatial correlation which includes
the global Moran’s index and the Anselin local Moran’s
index. 0e range of Moran’s index is [−1, 1]. Moran’s index
>0 means positive spatial correlation. 0e larger the value is,
the more obvious the spatial correlation is. Moran’s index <0
means negative spatial correlation. 0e smaller the value is,
the greater the spatial difference is Moran index� 0; the
spatial distribution is random.
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In this paper, Moran’s index is introduced to analyze the
spatial correlation and dependence between construction
industry clusters in China’s neighboring regions:

(1) *e Global Moran’s Index. 0e global Moran’s index
(Anselin, 1995) describes the spatial characteristics
of the construction industry development in the
whole region [46]. It judges whether there is spatial
agglomeration in the development of the construc-
tion industry.0is is shown in the following formula:
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where Moran’s index is the global spatial autocor-
relation index of construction industry development.
n is the 31 regions of China. Xi is the regional
construction output value. Xi is the average value of
construction output value. Xi is the spatial weight,
which represents the potential interaction between
regional construction industry development under
the given significant level. Due to the special geo-
graphical location of Hainan, it is assumed that
Hainan Province is adjacent to Guangdong Province
and Guangxi Province.

(2) *eAnselin Local Moran’s Index. Compared with the
global Moran’s index, the local Moran’s index
(Anselin, 2010) can reflect the spatial dependence of
an area and its surrounding areas [47]. 0e local
Moran’s index is used to analyze whether there is
spatial heterogeneity in the development of con-
struction industry. 0is is shown in the following
formula:
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where n, Xi, x, and wij have the same meaning as in formula
(1).0e larger the absolute value of I, the higher the degree of
spatial relevance of the subregions.

If I is positive, it means that local areas are low-low or
high-high similarity value gathering areas; If I is negative, it
means that local areas are low-high or high-low similarity
value gathering areas.

0e Moran’s scatter plot is usually used to represent
the local Moran’s index. 0e first quadrant is H-H type;
that is to say, the adjacent area of high concentration of
construction industry is also high. 0e second quadrant is
L-H type; that is to say, the adjacent areas of low in-
dustrial agglomeration area have higher agglomeration
degree. 0e third quadrant is L-L type; that is to say, the
agglomeration degree of neighboring areas of low in-
dustrial agglomeration areas is also low. 0e fourth
quadrant is H-L type; that is to say, the agglomeration
degree of adjacent areas of high industrial agglomeration
areas is low. H-H type and L-L type indicate that the

spatial correlation between regions is positive. L-H type
and H-L type indicate that the spatial correlation between
regions is negative.

2.1.3. Spatiotemporal Transition Measurement Model of
Spatial Agglomeration Characteristics. Basing on the orig-
inal research method, Rey (2010) embeds the distance, di-
rection, concentration, and other attributes of the
geographic coordinates of the research unit in Moran’s I
scatter chart into the traditional Markov chain in a specific
time interval, proposing a local Markov transfer and spa-
tiotemporal transitions, used to describe the spatiotemporal
evolution of Moran’s I scatter diagram, and divide the
spatiotemporal transitions into 4 basic types: self-transitions
(I), neighborhood transitions (II), and same-direction
transitions according to the transition state between each
region itself and its neighbors (III), and stable transition (IV)
[48], as shown in Table 1.

Based on the division of temporal and spatial transition
types in the development of the construction industry, the
quantile regression model can be deeply nested with it. On
the one hand, the quantile regression model of construction
industry development can overcome the influence of strong
distribution assumptions and outliers. On the other hand,
the quantile regression results can not only examine the
driving effect of the construction industry agglomeration on
industrial development in stages, but also take into account
the dynamic characteristics of the driving effect.

Assuming that the probability distribution of industrial
agglomeration M is F (M)� Prob (M≤m), the τ quantile of
M is defined as satisfying q (τ)= inf {m|F} (m)≥τ, 0<τ < 1,
then the τ quantile q (τ) of F (m) is based on the objective
function that minimizes the absolute value of the weighted
error. 0is is shown in the following formula:

q(τ) � argmin ζ τ 
1

c> ζ
|y − ζ|dF(c) +(1 − τ) 

2

c< ζ
|y − ζ dF(c)| .

(3)

Specifically, according to the quantile division of the
construction industry agglomeration pattern, this paper sets
the high-level response and the low-level response in turn.
Based on the different influence of the types of temporal and
spatial transitions and driving factors in the development of
the construction industry, the transitionmechanism of high-
low-level driving and high-low-level restriction can be
constructed. 0e mechanism framework of temporal and
spatial transition and nested analysis of construction in-
dustry development is shown in Figure 1.

2.2. Data Sources. 0e data in this paper come from two
sources: (1)0e spatial administrative boundary information
comes from the National Basic Geographic Information
Center. 0e raster data is extracted based on the research
area vector boundary. (2) Social and economic data were
obtained from the National Bureau of Statistics. Some
missing data were supplemented by regional yearbook data.
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0is paper selects the relevant data of 31 provinces,
autonomous regions, municipalities directly under the
Central Government and Xinjiang Production and Con-
struction Corps (excluding Hong Kong, Macao, and Taiwan,
hereinafter referred to as the 31 regions) in China from 2010
to 2019 as the research scope.

3. The Present Situation of the Space-Time
Distribution of China’s Construction
Industry Agglomeration

0e development of the construction industry is influenced
by geographical environment, economy, and other social
factors. Based on the official data of 0e National Bureau of
Statistics from 2010 to 2019, ArcGIS software was used to
calculate the proportion of the output value of the con-
struction industry in 31 regions of China in the national
output value of construction industry, as shown in Figure 2.

0rough the analysis of Figure 2, it is found the
following:

On the spatial dimension, China’s construction indus-
try’s overall spatial and temporal distribution presents a “卄”
shape with one horizontal and two belts, and the “East-
West” difference is obvious. Among them, “one horizontal
line” refers to the northern horizontal line with Xinjiang,
Gansu, Ningxia, Inner Mongolia, and Liaoning as the main
areas. 0e “two belts” refer to the eastern coastal belt
dominated by Shandong, Jiangsu, Shanghai, Zhejiang,
Fujian, and Guangdong and the central axis belt dominated

by Shaanxi, Hubei, and Chongqing. With the passage of
time, the central region gradually showed “bulge”
phenomenon.

0e main reasons for the above phenomena are as
follows:

(1) In the early stage, under the influence of eastern
China’s pioneering experiments and western de-
velopment, the development of the construction
industry in east of China, which was in the “gap,” was
relatively backward

(2) With the rise of central China and the further
implementation of the western development strat-
egy, China’s construction industry began to shift to
the west and central regions, and the concentration
level of the construction industry in the central re-
gion was significantly improved, and the overall
pattern showed an obvious “V” shape from decline to
rise

In terms of time, the development trend of China’s
construction industry can be divided into two stages:

Phase I (2010–2015): during the period of steady rise, the
proportion of construction output value increased steadily;
Phase II (2016–2019): during the period of turbulence, the
construction output ratio amplitude gradually increases, and
the “instability” feature becomes increasingly prominent. In
2017, it shows a “cliff-like” decline.

0e main reasons for the above phenomena are as
follows:

Table 1: Basic classification types of spatiotemporal transition of construction industry development.

Type Evolutionary manners Type Evolutionary manners

I: self-transition HHt⟶LHt+ 1 HLt⟶LLt + 1
LHt⟶HHt+1 LLt⟶HLt+ 1

III: same direction
transition

HHt⟶LLt+ 1 HLt⟶LHt+ 1
LLt⟶HHt+ 1 LHt⟶HLt+ 1

II: neighborhood
transition

HHt⟶HLt+ 1 HLt⟶HHt+ 1
LHt⟶LLt + 1 LLt⟶LHt+ 1

IV: stable transition HHt⟶HHt+1 HLt⟶HLt+ 1
LHt⟶LHt+ 1 LLt⟶LLt + 1

Spatiotemporal transition nesting analysis of construction industry development

High-level
response Response type

High-level
drive

High-level
constraint

HLt→HHt + 1
HHt→HHt + 1

HLt→HHt + 1
HHt→HLt + 1

HLt→LLt + 1
HHt→LLt + 1

HLt→LHt + 1
HHt→LHt + 1

Low-level
response

Low-level
drive

Low-level
constraint

LHt→HHt + 1
LLt→HHt + 1

LHt→HLt + 1
LLt→HLt + 1

LHt→LLt + 1
LLt→LLt + 1

LHt→LHt + 1
LLt→LHt + 1

Industrial agglomeration of construction industry

Cocurrent Cocurrent

Cocurrent Cocurrent

Reverse

Reverse

Reverse

Reverse

Spatial
effect

Figure 1: 0e mechanism of spatial and temporal transition and nested analysis of construction industry development.
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(1) From 2010 to 2015, the eastern region took the lead in
attracting the construction industry from Hong Kong,
Macao, and developed countries by taking advantage of
its unique geographical advantages and the opening-up
policy.0e construction industry developed rapidly and
its agglomeration level reached the highest level in
China. In recent years, with the gradual saturation of
construction capital, the construction industry’s de-
velopment presents a downward trend.

(2) Given the most significant impact of construction dust
on the regional environment, some regions should
eliminate enterprises with large pollution emission in
building materials and other industries. Affected by the
economic downturn and the slowdown of real estate
investment, the construction industry’s development is
slow.

4. Analysis of the Agglomeration
Characteristics of China’s
Construction Industry

4.1. Analysis of the Spatial Correlation Characteristics of
China’s Construction Industry Agglomeration

4.1.1. Empirical Analysis of Global Spatial Correlation.
Based on the statistical data of construction industry devel-
opment in 31 regions of China from 2010 to 2019, the overall
Moran’s index is introduced to analyze the overall

differentiation characteristics of China’s construction industry
spatial agglomeration. 0e measurement results are shown in
Table 2.

According to the analysis in Table 2 about China’s
construction industry in the past 10 years,

(1) the global Moran’s index is between 0 and 0.5, and
the overall trend is increasing from small to large. It
shows that the positive spatial autocorrelation
characteristics of China’s construction industry de-
velopment area are apparent, the spatial correlation
is gradually growing, and the regional connection is
becoming closer;

(2) regional development as a whole presents the charac-
teristics of high-high and low-low spatial agglomera-
tion. It shows that the regional construction industry’s
development level is closely related to the development
of the surrounding areas. On the one hand, it may be
restricted by the development of the surrounding areas,
and on the other hand, it will stimulate the development
of the surrounding areas;

(3) the global Moran’s index differs slightly at different
times, further verifying that the development of the
construction industry has good stability.

4.1.2. Empirical Analysis of Local Spatial Correlation.
0e global Moran’s index mainly measures the overall ag-
glomeration correlation degree of the development level of

0 165 330 660 990 1,320
Miles

N

0.001 – 0.009
0.009 – 0.024
0.024 – 0.048
0.048 – 0.082
0.082 – 0.133

Figure 2: Time and space distribution of China’s construction industry. Note. From the inside to the outside, each circle represents the
period from 2010 to 2019, respectively. 0e proportion of construction output value decreases successively according to red, yellow, green,
blue, and white.
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China’s construction industry, but it cannot reveal the ag-
glomeration correlation degree of local areas in adjacent
spaces. To further analyze the spatial agglomeration and
differentiation characteristics of China’s construction in-
dustry. 0is paper uses the local Moran’s index to describe
the spatial heterogeneity of the development of the con-
struction industry in each study area and its adjacent areas.
Generate Moran’s scatter plot and LISA cluster plot to judge
the spatial correlation degree of the construction industry’s
development level between regions. 0e measurement result
is shown in Figure 3.

0rough the analysis of Figure 3, the following is found:
Moran’s index scatter plot shows obvious “high-low”

and “low-high” agglomeration characteristics gradually
weakening; “high-high” and “low-low” agglomeration
characteristics are gradually strengthening. 0e spatial
heterogeneity is weak, and it has a significant “Matthew
effect.” It shows that the agglomeration level of the regional
construction industry is restricted and driven by the de-
velopment of the surrounding area’s construction industry
and is highly consistent with the spatial agglomeration level
of the surrounding area.

0e LISA cluster map of China’s construction industry is
mainly divided into high-high agglomeration (H-H), low-
high agglomeration (L-H), low-low agglomeration (L-L),
and high-low agglomeration (H-L), as shown in Table 3.

(1) In terms of local space, Shandong, Jiangsu, Zhejiang,
Shanghai, Xinjiang, Tibet, Beijing, Tianjin, Hebei,
and Guangdong have significant statistical signifi-
cance, indicating that the development of the con-
struction industry in these regions has a guiding
effect on the development of China’s construction
industry.

(2) H-H agglomerations are mainly distributed in the
Yangtze River Delta Urban Agglomeration. 0ese
areas together form a “high-value club” for the de-
velopment of the construction industry. L-L clusters
are mainly distributed in northwest China, and the
area is gradually shrinking. Hebei, Shanxi, and other
areas in L-H have relatively high development in the
construction industry, but they are easily affected by
the negative effects of surrounding areas and weaken.
Guangdong and other regions in the H-L region have
a favorable location advantage of being “prolifer-
ated,” and it is necessary to strengthen the con-
nection with the surrounding provinces with low
development of construction industry.

(3) Some regions fall into the second and fourth
quadrants, indicating spatial differences in the de-
velopment of China’s construction industry. From
the change of Moran’s scatter chart and LISA cluster
chart of the construction industry from 2010 to 2019,
it can be seen that the development level index value
of the construction industry falling in the first and
third quadrants has increased, mainly in the eastern
coastal cities. It shows that the eastern coastal areas
of China rely on their unique location, economy, and
transportation advantages; through the polarization
effect, the building resources are continuously pro-
moted to gather in the direction of “periphery-
center”; as a result, the level of agglomeration of the
construction industry continues to increase, the
spatial connections between provinces and cities are
getting closer, and the spatial heterogeneity con-
tinues to shrink.

4.2.ChinaBuilding IndustryClusterTransitionCharacteristics
of Time and Space Analysis. 0e researches on the spatial
distribution characteristics of construction industry de-
velopment are discussed in this paper; the spatial dis-
tribution is variable. 0erefore, this paper adopts the
time-space transition measure method for in-depth
analysis and selects the stability index of spatial ag-
glomeration of the construction industry, namely, spatial
cohesion, to measure the transition state of the regional
construction industry. Its value is equal to the proportion
of a certain transition type in the study period’s total
number of transitions. According to the basic types of
temporal and spatial transitions, the construction
industry’s local Moran’s index transition probability
matrix can be obtained, as shown in Table 4.

0rough the analysis of Table 4, the following is found:

(1) 0e spatial structure of construction industry in 31
regions of China is stable as a whole, showing an
obvious inert transition.0e transition probability of
type I, type II, and type III transition is only 0.18,
while the space transition probability of type IV is
0.82, and the corresponding spatial cohesion is 82%,
which indicates that the regional development of
China’s construction industry has strong path de-
pendence and spatial locking.

(2) “Self-transition” and “neighborhood transition” are
the two time-space transition modes that appear
least frequently in China’s construction industry’s
regional development. It shows that the development
of the regional construction industry will have
mutual influence on the surrounding areas. 0e
construction industry’s development factors will
have a spillover effect and demonstration effect in the
neighboring regions.

(3) 0e cotransition of both regions and their neigh-
borhoods is the least common, which further verifies
the atypical characteristics of the development of
regional construction industry.

Table 2: Global autocorrelation Moran’s index of changes in
China’s construction industry.

Years Moran’s
index E (I) P Years Moran’s

index E (I) P

2010 0.2714 −0.03 0.019 2015 0.4687 −0.03 0.001
2011 0.3494 −0.03 0.018 2016 0.2637 −0.03 0.020
2012 0.3874 −0.03 0.009 2017 0.2588 −0.03 0.020
2013 0.2199 −0.03 0.026 2018 0.3294 −0.03 0.013
2014 0.4458 −0.03 0.008 2019 0.3422 −0.03 0.024
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Based on the nested analysis framework of spatiotem-
poral transition and spatial quantile regression of the
construction industry, the driving paths of the construction
industry in different regions are different, and the regions are
further divided into four response modes, namely, low-level
restriction, low-level drive, high-level restriction, and high-
level drive. 0e empirical results are shown in Table 5.

0rough the analysis of Table 4, the following is found:
0e development type of China’s construction industry

is mainly driven by high level and restricted by low level.0e
high-level types are mainly concentrated in the eastern
developed areas, and the low-level types are mainly in the
western region.

(i) Low-level constraints: except for Heilongjiang,
other provinces are hindered by their own devel-
opment and the construction industry in neigh-
boring regions, and the development situation is not
optimistic.

(ii) Low-level driving type: except for Sichuan, all other
areas are driven in the same direction. At the initial
stage, they are at a low level. However, both it and
the neighboring areas are in good development
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Figure 3: Spatial clustering characteristics of China’s construction industry.

Table 3: Moran’s index scattered distribution map province distribution.

Time H-H L-L L-H H-L Cross
quadrant

2010
Beijing, Tianjin,

Shanghai, Zhejiang,
Fujian, Jiangsu

Jilin, Heilongjiang, Inner Mongolia, Jiangxi,
Hubei, Sichuan, Guizhou, Yunnan, Tibet,

Xinjiang, Ningxia, Gansu, Qinghai, Shaanxi,
Henan

Hubei,
Shanxi,
Guangxi

Anhui, Hunan,
Guangdong,

Chongqing, Liaoning

Hainan,
Shandong

2013 −Fujian, +Shandong +Anhui, +Hunan

+Tianjin

−Anhui, −Hunan +Fujian,
−Shandong

2016 +Shandong, −Tianjin +Hainan, −Hubei, −Shaanxi +Fujian, +Hubei,
+Shaanxi

−Fujian,
−Hainan

2019 +Liaoning, −Jiangxi −Liaoning, +Jiangxi

Table 4: Construction industry’s local Moran’s index transition
probability matrix.

Type H-Ht+ 1 H-Lt + 1 L-Lt + 1 L-Ht+ 1

H-Ht IV (0.28) II (0.011) I (0.016) III (0.005)
H-Lt II (0.011) IV (0.164) III (0.003) I (0.03)
L-Lt I (0.008) III (0.003) IV (0.052) II (0.016)
L-Ht III (0.008) I (0.03) II (0.016) IV (0.321)
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condition, and they are jointly transformed to a
high-level state.

(iii) High-level constraint: Tianjin, Liaoning, and Henan
all changed from high level to low level, but their
adjacent units were not affected and remained at
high level, which played a driving role in the de-
velopment of low-level areas.

(iv) High-level driving type: except for Chongqing,
other areas have a good development trend in the
future, forming high-level agglomeration areas.

5. Conclusion and Discussion

5.1. Conclusion. Based on the relevant data of the total
building output value of 31 regions in China, this study uses
spatial correlation and temporal and spatial transition
measurement models to study the spatial pattern of in-
dustrial agglomeration in China, and the following research
conclusions are obtained:

(1) 0e agglomeration of China’s construction industry
presents strong spatial differences. Taking Heihe-
Tengchong Line as the boundary, the distribution
difference between southeast and northwest is ob-
vious. 0e southeast always occupies a significant
advantage.

(2) China’s construction industry has significant posi-
tive spatial autocorrelation. Among them, H-H and
L-L are the most important spatial clustering types.
0ey show strong qualitative characteristics of spatial
lock in spatial geographical distribution.

(3) 0e high-concentration areas of China’s construc-
tion industry are mainly distributed in the Yangtze
River Delta Urban Agglomeration and Pearl River
Delta Urban Agglomeration, such as Guangdong,
Zhejiang, and Jiangsu. 0e low-level agglomeration
areas mainly include the Lanzhou-Xining Urban
Agglomeration and the Ningxia Urban Agglomer-
ation along the Yellow River.0ere are great regional
differences in the development of the internal con-
struction industry in western China, Sichuan,
Shaanxi, and other regions that performed well. 0e

construction industry in Tibet, Ningxia, and other
regions has low-level agglomeration density and
relatively backward development.

(4) 0e agglomeration of China’s construction industry
presents strong spatiotemporal path-dependent
characteristics. In terms of time dimension, the
construction industry in adjacent areas has signifi-
cant positive correlation. In spatial dimension, the
spillover effect of spatial agglomeration of con-
struction industry is uncertain. It shows that China’s
construction industry can influence the industrial
development of surrounding areas through dem-
onstration. It also shows that China’s construction
industry is driven or restricted by the industrial
development level of surrounding areas, forming the
linkage effect between regions.

(5) 0e time-space transition of China’s construction
industry is dominated by “stable transition” mode.
And it is supplemented by “self-transition” and
“neighborhood transition” mode. 0e transition
inertia is significant. 0e regional development has
strong path dependence and spatial locking char-
acteristics. It leads to the coexistence of “agglom-
eration” and “differentiation” in the space of the
construction industry. 0e eastern region as a whole
shows a high level of driving. 0e western region
shows a stable low-level restriction state.

5.2. Discussion. Regarding the problem of industrial dis-
tribution and agglomeration, domestic and foreign re-
searches are basically concentrated in general industries
such as manufacturing and tertiary industries. Due to the
uniqueness and uniqueness of the output of the construction
industry, many scholars believe that the industrial ag-
glomeration phenomenon of the general industry and the
tertiary industry is unlikely to occur in the construction
industry (Zhen et al., 2010) [49]. However, the economic
interaction in regions, coupled with the factors such as
industrial coordination and regional policies, has led to a
gradually increasing in the regional development level of the
construction industry (Liu et al., 2015) [50]. With the

Table 5: China’s construction industry development spatiotemporal response mode.

Pattern Response
patterns

0e evolution
way Provinces

Self-transition
Low-level drive LLt⟶HLt+ 1 Jiangxi, Shanxi

High-level
restriction

HLt⟶LLt + 1
HHt⟶LHt+ 1

Hainan, Anhui, Hunan, Hubei

Neighborhood
transition

High-level
restriction HLt⟶HHt+1 Shandong

Low-level
restriction LLt⟶LLt + 1

Ningxia, Henan, Qinghai, Gansu, Xinjiang, Tibet, Heilongjiang, Yunnan, Jilin,
Inner Mongolia, Guizhou, Guangxi, Sichuan, Shanxi

Stable transition

Low-level drive LHt⟶LHt+ 1 Hebei
High-level
restriction HLt⟶HLt+ 1 Tianjin, Liaoning

High-level drive HHt⟶HHt+1 Beijing, Jiangsu, Zhejiang, Shanghai, Guangdong, Chongqing, Fujian
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upgrading and transformation of construction industriali-
zation, as an important link in the process of industriali-
zation, the phenomenon of industrial agglomeration has
emerged. Xiao (2013), Zhang (2010), Dai (2010), Hong
(2020), etc. used a variety of methods, respectively, to
measure the development of the construction industry in
different regions; it proved that the construction industry
has a certain degree of agglomeration in space [51–54]. 0is
provides theoretical and practical support for the research,
but there are some shortcomings. 0ere are few research
results on the characteristics of the construction industry
agglomeration. Most of the researches on the time evolution
characteristics of the construction industry agglomeration
lack spatial perspective, causing the research results to be
more abstract.

0is research mainly uses the latest construction in-
dustry-related data to describe the complete process of the
spatial evolution of the Chinese construction industry in the
past 10 years and summarizes the significant temporal and
spatial differentiation of the spatial evolution of the Chinese
construction industry in different regions. 0rough the
analysis of the spatiotemporal pattern of construction in-
dustry agglomeration, it plays an important role in pre-
dicting the regional development trend, recognizing and
grasping the regional development stage, adjusting the re-
gional spatial development strategy, and improving the al-
location of industrial resources in time, also in favor of
promoting the urban industrial transformation and its
spatial restructuring. When discussing its regional differ-
ences and spatial structure, it breaks the long-standing
limitation of agglomeration characteristics with time as the
axis. Based on the perspective of spatial and temporal di-
mensions, it provides theoretical analysis of spatial eco-
nomics and new economic geography for the development
of the construction industry, thus making up for the aca-
demic deficiencies.

0erefore, the empirical research conclusions of this paper
have important guiding significance for promoting the im-
provement of the agglomeration level of China’s construction
industry, optimizing the path selection for the transition of the
construction industry to a state of high agglomeration, and the
layout of industrial development decisions.

First of all, the analysis of the space-time distribution of
China’s construction industry agglomeration will play a
good role in guiding the macro layout of China’s con-
struction industry. 0is study makes a comprehensive
comparison of the development of the construction industry
in various regions of China and finds that the agglomeration
of the construction industry in China presents strong spatial
differences. Based on this difference, the regional develop-
ment strategy of the construction industry should build a
growth pole of the construction industry in the Yangtze
River Delta Urban Agglomeration and Pearl River Delta
Urban Agglomeration, with Jiangsu, Guangdong, and
Zhejiang as the main regions. 0ese areas are multicore
central urban agglomeration with a higher degree of
openness and a wider radiation range.0rough the radiation
linkage of multiple cores, they can promote the rapid de-
velopment of the entire urban agglomeration and even

across regions. With the implementation of the strategy of
western development, the construction industry in western
China has seen significant substantial growth, but there is
still a gap between western China and eastern China.
0erefore, the allocation of construction industry resources
should be optimized and differentiated policies should be
adopted to improve the unbalanced development of the
construction industry. Sichuan in the western region should
make use of its own advantages to become a pole of growth
in the western region. By promoting the growth of other
provinces in western China through the diffusion of re-
sources and technologies, the construction industry can be
transformed to a state of high concentration.

Secondly, through the analysis of the overall and local
characteristics of the construction industry, it has guiding
significance for the scientific formulation of the develop-
ment policy of the construction industry.0e research found
that the spatial correlation between the construction in-
dustry in Chinese provinces was obvious. 0e development
of the construction industry has formed a pattern of positive
correlation between high output and high spatial correlation
in the eastern region and low output and low spatial cor-
relation in the central and western regions. 0e analysis
results show that the neighbor effect is significant.0erefore,
the development planning of the construction industry in
each region should pay attention to the spatial characteristics
of cross regions. From a broader point of view to study the
coordinated development of regional architecture, actively
seek cross-regional cooperation and mutual assistance to
form a win-win situation. First of all, strengthening regional
cooperation in the construction industry, especially in the
developed areas to implement a development policy con-
ducive to “rich neighbors,” can bring win-win results.
Secondly, low-level and low-growth areas appear in the form
of agglomeration in space. Selecting agglomeration areas as
the primary development object and adopting regional
development policies that promote the common growth of
agglomeration areas can produce better results. 0irdly, the
spatial correlation of regional construction growth is af-
fected by geographical factors such as relative location and
distance. 0is indicates that sufficient attention should be
paid to geographical factors (spatial correlation and het-
erogeneity) in the formulation of corresponding macro-
economic policies for construction. Only in this way can
reasonable policies be formulated.

In sum, this research supports the exploration of China’s
construction industry agglomeration theory. Research per-
spectives and research methods are applicable to exploring
the development of construction industry agglomeration in
any country according to the development of national
conditions to determine the specific research content.

A large part of the empirical research in this study uses
spatial econometric analysis methods. 0is article selects the
most commonly used distance spatial weight matrix in
spatial measurement. 0is matrix only considers the dis-
tance relation between provinces and is not necessarily the
most appropriate matrix form to measure the spatial ar-
rangement consistency of the construction industry.
0erefore, the future research can further explore the
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construction and selection of spatial matrix and choose the
most suitable analysis method for the actual situation of this
study.
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