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Metropolitan areas are important for engaging in fierce global competition. Cities in metropolitan areas in China are generally
characterized by a core-periphery structure. (e Yangtze River Delta metropolitan area (YRD) is a national strategic region in
which Shanghai, as a central city, drives the economic growth of hinterland cities. Exploring the spatiotemporal characteristics and
influencing factors between the central city and its hinterland cities in the YRD can provide a basis for promoting regional
development. Based on the headquarters-branches and enterprise investment data from 1978 to 2019, this study analyzes the
spatiotemporal characteristics and influencing factors of enterprise linkages between Shanghai and its hinterland cities in the
YRD. Our results reveal the following: (1) the headquarters-branch linkages between Shanghai and its hinterland cities manifest
polarization characteristics, with different polarized characteristics among the three provinces; (2) the enterprise investment
linkages between Shanghai and its hinterland cities are getting closer, but the key cities for investment in each province are
different; (3) economic strength is a core factor that affects whether Shanghai establishes enterprise branches in its hinterland
cities; and (4) the enterprise investment linkages between Shanghai and its hinterland cities depend on whether a city has a
comparative advantage.

1. Introduction

With the rapid development of globalization and informa-
tization, many cities have come to rely on infrastructure
networks to form highly integrated metropolitan areas to
address fierce global competition [1]. Metropolitan areas are
basic geographical units that participate in global competi-
tion, and their development is of great significance to the
sustained stability of the regional economy [2]. (e links
between cities are growing closer, city coordination has be-
come a general method to promote economic development,
and competitiveness has also become an important indicator
of internationalization for measuring metropolitan areas [3].
As Scott points out, due to the increasing integration of cities
in the world economy and emerging internal functional
connections, these densely populated urbanized areas have
become strategically crucial in the global economy [4].

Currently, many scholars point out that metropolitan
areas have core-periphery structures, featuring a central city
and hinterland cities, among which the central city plays the
role of a “knowledge portal,” connecting the hinterland cities
to the global economic network.(e central city’s connection
with the city inside the region is often closer than its con-
nection with the city outside the region [5]. Diffusion from
the central city to its hinterland cities is an intentional choice
[6, 7]. Understanding how the central city affects its hin-
terland cities and discussing its evolutionary laws and
influencing factors are important tasks for promoting both
the integrated development of metropolitan areas and re-
gional economic development and have become an important
part of the reform of the national economic system [8].

(e Yangtze River Delta metropolitan area (YRD) is the
largest metropolitan area in China, located in the eastern
coastal area, with an outstanding location, strong economic
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basis, and well-developed infrastructural constructions. In
2016, the central government proposed “the Development
Plan for the Yangtze River Delta Metropolitan Area,” which
clarified the central position of Shanghai in this area. In 2018,
the State Council issued “Opinions on Establishing a New
Mechanism for More Effective Regional Coordinated De-
velopment,” which pointed out that the central city plays a
vital role in promoting the high-quality development of
metropolitan areas. Currently, the construction of the YRD
has become a national strategy. To implement policies
formulated by the central government, it is necessary to
conduct further research on the spatial organizational re-
lationships that characterize the area.

To study urban networks, many scholars judge the re-
lationship between central and hinterland cities through the
comparison of urban population and land area. However,
with the development of globalization and information
technology, the logic of the relationship between cities has
replaced the location theory. (e relationship between cities
no longer depends solely on their own size, but more on the
strength of their relationship. (e research on urban rele-
vance based on “flow space” provides ideas for analyzing the
relationship between central and hinterland cities. As en-
terprise linkage data have easy access and are directional,
they can better analyze core-periphery problems in met-
ropolitan areas.(erefore, urban relationship research based
on enterprise linkages has become one of the important
means to understand the internal network analysis of
metropolitan areas.

Although the city network research based on enterprise
linkages has many advantages, it is currently based more on
headquarters-branch enterprise linkage data and mostly
focuses on the comparison between global city networks and
city clusters. Research on the core and periphery structure is
relatively scarce, and there is also a lack of systematic in-
vestigation into how the central city affects the spatial
evolution of the periphery city. Due to difficulties in data
acquisition, current research focusing on the internal evo-
lution of metropolitan areas is mostly based on short-term
data analysis. However, it takes a long time for the central
city to spill over to the peripheral areas. Based on short-term
analysis, it is difficult to fully and deeply analyze the central
city’s spread to peripheral cities.

(erefore, this study selected the YRD as an empirical
area and analyzed its spatiotemporal characteristics and the
factors influencing them from 1978 to 2019. We focused on
the following three issues: (1) the characteristics of the
temporal and spatial evolution of the enterprise linkages
between Shanghai and its hinterland cities; (2) the factors
influencing enterprise linkages between Shanghai and its
hinterland cities; and (3) the possible core-peripheral
mechanisms within the YRD.

2. Literature Review

Research on metropolitan areas is prevalent in the fields of
urban geography and urban planning. Various theories have
been advanced under its umbrella, such as the central place
theory and the core-periphery theory. In the early stages of

documentation, research often uses data such as city size,
population, and GDP [9] to classify a city’s hierarchical scale
system to determine relationships between cities. (is type
of analysis focuses on the characteristics of the scale of the
city [10] and cannot accurately reflect the strength of re-
lationships between cities. In 1996, Castells proposed the
concept of the space of flow, emphasizing the constructivist
nature of cities [11]. To a certain extent, this concept
overturned the traditional logic of regional analysis based on
scale attributes, focusing more acutely on the strength of the
connections between cities [12–14]. Since then, the space of
flow theory has gradually replaced the central place theory,
forming a new urban system paradigm [15].

Due to the difficulty of obtaining relational data between
cities, scholars are committed to discovering relational data
to represent the linkages between cities for empirical re-
search [11]. Airline passenger data [16], railway networks
[17], bus networks [18], telecommunication flows [19],
Bluetooth data [20], knowledge collaboration networks
[21, 22], and enterprise linkages [23, 24] have all become
important means of providing new perspectives for research
on urban networks at home and abroad. However, there are
many limitations to these studies. For example, it is difficult
for traffic data to distinguish the purpose of tourists’ travel
and the linkages between cities for the development of the
tourism industry may be magnified as a result. Derudder
et al. analyzed the infrastructure network in South Asia and
found that a city located between two important trans-
portation hubs may have an overestimated transportation
connectivity. (is may be the result of the layout of the
transportation network rather than its real connectivity [25].
(e measurement method of monitoring telecommunica-
tion flows and knowledge collaboration networks encoun-
ters difficulty in distinguishing the starting point from the
ending point between cities [17]. (is method focuses more
on judging the hierarchical status of the city in the network
structure [21].

International studies have shown that the essence of the
city network is the economic network, and enterprises are
the agents of the city network [26]. (e enterprise linkage
method is conceptually closest to the actual process of a city
network [27]. (e enterprise linkage data can solve the
problem of direction attributes in the analysis of the core-
peripheral structure. At the global level, some scholars have
analyzed the global city network and its core-peripheral
structure by using the headquarters-branch enterprise data
of advanced producer services (APS) or multinational
corporations. Taylor analyzed the distribution of 175 APS
enterprises in 138 cities and explored the home region and
outreach of the region on a global scale [26]. Derudder and
Taylor used the data of APS enterprises to analyze 157 cities
and to discern the core-periphery model [28]. At the re-
gional scale, some scholars have compared and analyzed the
differences between various metropolitan areas. Zilai and
Tao compared the YRD and the Middle Reaches of the
Yangtze River and analyzed the network connection patterns
of the two metropolitan areas in the global and national
systems [29]. Lu et al. compared the different effects of
central cities on hinterland cities in the Beijing-Tianjin-
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Hebei region and the YRD [30]. However, only a few
scholars have focused on the structural characteristics of
metropolitan areas. Salder takes the Greater Birmingham
area as an example to explore the relationship between the
enterprise network and the city network, and in doing so,
strengthened our understanding of the core-periphery re-
lationship [31]. Yeh et al. and Zhang et al. employed the
connection analysis of APS companies to conclude that the
Pearl River Delta has a hierarchical structure with
Guangzhou and Shenzhen as the central cities and used
social network analysis to describe the characteristics of the
cities [32, 33].

In general, research at the global level regards the
metropolitan area as a whole and lacks any discussion of
internal urban network structures. Regional-level research
focuses on the analysis of urban hierarchical structures and
character descriptions, and related studies mostly use short-
term headquarters-branch data, lacking the support of long-
term continuous data and ignoring the important indicator
presented by enterprise investment data. (e incompetency
of data is not conducive to systematically explaining the
evolution of metropolitan areas.

Currently, studies have limited explanatory power when
it comes to the analysis of long-term spatiotemporal char-
acteristics and their influencing factors amid the core-pe-
riphery structure of the YRD. (erefore, based on the
perspective of enterprise linkages, this study uses head-
quarters-branch and enterprise investment data from 1978
to 2019 in the YRD to analyze its spatiotemporal charac-
teristics and utilizes pool OLS models to explore the
influencing factors of the connection between Shanghai and
its hinterland cities. A complete and continuous data
foundation can provide support for long-term evolution
analysis and promote our understanding of diffusion
characteristics between central and hinterland cities in the
region [34].

3. Materials and Methods

3.1. StudyArea. (eYRD is a highly urbanized metropolitan
area and one of the largest financial hubs in China. Over the
years, the YRD has undergone tremendous changes in scope.
In 2010, the “Regional Plan for the Yangtze River Delta
Region (2010–2015)” proposed that the YRD include 16
cities. In 2016, the “Development Plan for the Yangtze River
Delta Metropolitan Area” stated that the YRD, in fact, in-
cludes 26 cities. In 2019, the “Outline of the Yangtze River
Delta Regional Integrated Development Plan” updated that
number to 41. (ese include one province-level city
(Shanghai) and three provinces (Jiangsu, Zhejiang, and
Anhui Provinces), comprising a total of 40 cities. Shanghai is
the central city, and the remaining 40 are hinterland cities.
(ese hinterland cities include 13 prefecture-level cities in
Jiangsu Province: Nanjing, Wuxi, Xuzhou, Changzhou,
Suzhou, Nantong, Lianyungang, Huai’an, Yancheng,
Yangzhou, Zhenjiang, Taizhou, and Suqian; 11 prefecture-
level cities in Zhejiang Province: Hangzhou, Ningbo,
Wenzhou, Jiaxing, Huzhou, Shaoxing, Jinhua, Quzhou,

Zhoushan, Taizhou, and Lishui; and 16 prefecture-level cities
in Anhui Province: Hefei, Wuhu, Bengbu, Huainan,
Maanshan, Huaibei, Tongling, Anqing, Huangshan, Chuz-
hou, Fuyang, Suqian, Lu’an, Bozhou, Chizhou, and Xuan-
cheng. (is study adopts these 41 cities as its research scope
(Figure 1), and the period under study begins in 1978.

3.2. Basic Idea and Data Sources. According to the core-
periphery theory, metropolitan areas include the central city
and the hinterland cities. Headquarters-branch enterprises
build organizational connections between the central city
and the hinterland cities; if a headquarters’ enterprise is in
Shanghai and its branch enterprise is in a hinterland city,
this is regarded as a headquarters-branch enterprise linkage.
Enterprise investment refers to the behavior of enterprises
that are located in the central city and invest in hinterland
cities; if an enterprise located in Shanghai is the investor and
the invested enterprise is located in a hinterland city, this will
be regarded as an enterprise investment linkage (Figure 2).

(e spatiotemporal characteristics of the regional core-
periphery structure and its influencing factors are complex.
To start to make sense of this complexity, we conducted the
following processes: (1) analyzing the spatiotemporal
characteristics of the enterprise linkages between the central
city and the hinterland cities and (2) discussing the factors
influencing the establishment of enterprise linkages between
the central city and hinterland cities.

(e data source for this research is the enterprise reg-
istration information of the State Administration for In-
dustry and Commerce (http://www.gsxt.gov.cn). It contains
data on the number of headquarters-branch enterprises and
the amount of enterprise investment between cities, from
1978 to 2019. We organized the data with Shanghai as the
enterprise headquarters/investor and the 40 hinterland cities
as the enterprise branches/investees. (is study analyzes the
spatiotemporal evolution of the dynamics between Shanghai
and other cities in the YRD through the enterprise linkages
method to reflect Shanghai’s connection with other cities.
Based on regression analysis, we inferred the factors that
influence Shanghai’s establishment of enterprise linkages
with other cities.

According to Wei, globalization, marketization, and
other factors have influenced China’s regional economic
development patterns [35].We divided the period from 1978
to 2019 into four stages. China began to reform and open up
in 1978, and it was not until 1992 that the socialist market
economy system was initially established. (erefore, we set
the first stage from 1978 to 1990, the period of the com-
modity economy, and the second stage from 1990 to 2000,
the period of marketization. China’s accession to the World
Trade Organization in 2001 rendered it more closely con-
nected to the world. (erefore, we marked the third stage
from 2000 to 2010, the period of globalization. (e last
period was marked from 2011 to 2019. At this stage of the
financial crisis and the adjustment of the global economic
structure, the focus of China’s economic development
gradually turned to localization.
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3.3. Research Method and Influencing Factors. (is article
focuses on a comparative study of Shanghai’s influencing
factors in different provinces from 1978 to 2019.(rough the
rationality test, the test results based on R2 are all greater
than 0.88, this paper believes that the pool OLS model is
suitable for analyzing Shanghai’s influence factors on other
hinterland cities.

Drawing on the practices observed in the previous lit-
erature [36–39] and combining them with the actual situa-
tion, we selected 10 indicators that have potentially impacted
Shanghai’s enterprise linkages in terms of capital input, labor
input, urbanization, and level of industrialization (Table 1).
(e formula for the regression model is as follows:

Yi � β0 + β1 ln FAIi + β2 ln LRi + β3 ln URi + β4 ln IDUi

+ β5 ln FREi + β6 ln DPi + β7 ln PDi + β8 ln CGPi

+ β9 ln HMi + β10 ln TSi + εi(i � 1, . . . , n),

(1)

where Yi is the number of enterprise linkages established
between city i and Shanghai. (1) FAIi refers to the capital
input. Capital inputs can provide support for the develop-
ment of enterprises. (is study uses per capita investment in
fixed assets to measure capital inputs. (2) LRi refers to the
labor input. Sufficient labor provides the necessary

production factors for the development of enterprises and
creates conditions for them to expand the scale of the market
and form capital accumulation. (is study takes the number
of employees in each city to measure the input of urban
labor. (3) URi refers to the urbanization. (e ratio of the
nonagricultural population to the total population is taken to
indicate the level of urbanization. (4) IDUi represents the
level of industrialization. (e level of industrialization is the
ratio of the output value of the secondary industry to the
total output value. (5) FREi refers to the marketization. (e
level of marketization refers to the degree to which the
market plays a role in resource allocation. (e higher the
degree of marketization, the higher the degree of openness of
the city. Since it is difficult to obtain complete indicators for
state-owned enterprises over a long period of time, this study
uses the ratio of fiscal budget revenue to fiscal budget ex-
penditure indicating the level of marketization [40]. (6) DPi
refers to the capital status. Capital status indicates the wealth
of the city, and the per capita savings deposit balance of
urban and rural residents is used to find a city’s capital status.
(7) PDi refers to the labor abundance. Labor abundance
indicates the abundance of the population, and this study
uses population density to measure it. (8) CGPi refers to the
market capacity. Market capacity represents the level of
consumption in a city, which is determined by the total
number of retail sales of consumer goods per capita. (9) HMi
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Figure 1: Map of the study area.
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Figure 2: Enterprise linkages between the central city and hinterland cities.

4 Complexity



refers to the traffic accessibility. (e level of traffic acces-
sibility is related to transportation costs. (eories in new
economic geography dictate that underdeveloped areas will
lead to high transportation costs due to backward trans-
portation conditions. (e highway mileage in the city was
used as a measurement indicator. (10) TSi represents
communication facility status. (e status of communication
facilities is part of infrastructure construction, which can
help companies convert internal costs into social public
costs. (is study analyzed the number of fixed telephone
users. β1 ∼ β10 are the regression coefficients, ε is the error
disturbance term, and n is the number of cities in the study
area. (e results of the White test and Variance Inflation
Factor (VIF) test indicate that the multiple linear regression
has no heteroscedasticity and multicollinearity problems.

(e data sources for regression analysis include the
yearbooks, statistical yearbooks, or statistical bulletins of 40
cities in the YRD from 1978 to 2019, such as “Nanjing
Statistical Yearbook (1978–2019),” “Hangzhou Statistical
Yearbook (1978–2019),” and “Hefei Statistical Yearbook
(1978–2019).”

4. Results and Discussion

4.1. Spatiotemporal Characteristics of Enterprise Linkages in
the YRD

4.1.1. Spatiotemporal Characteristics of Headquarters-Branch
Enterprise Linkages. In general, Shanghai enterprises have
obvious polarization characteristics in the establishment of
branch companies in hinterland cities and the gradient of
hinterland cities is becoming increasingly obvious (Figure 3,
Tables 2–4). In terms of different provinces, Shanghai has
different polarization characteristics among the three
provinces. (1) (e headquarters-branch enterprise linkages
in Jiangsu Province have “dual polarization” characteristics.
Suzhou and Nanjing are the two cities with the most
branches, and the proportion of their enterprise branches in
Jiangsu Province continues to increase. Specifically, from
1978 to 2019, the total proportion of the two cities’ branches
in Jiangsu Province increased from 18.18% to 50.74%.
Among them, the proportion of branches in Suzhou
maintained a steady growth and the number of enterprise
branches in Suzhou and Nanjing exhibited a widening trend.
(2) (e number of enterprise branches in Zhejiang Province

is characterized by a dynamic of “core replacement.” From
1992 to 2019, the ratio of Hangzhou’s enterprise branches to
the total number of branches in Zhejiang increased from
19.44% to 34.37%, while in Ningbo, it dropped from 36.11%
to 21.41%. Hangzhou’s core position has emerged, gradually
replacing Ningbo as the city with the most branches. (3) (e
headquarters-branch enterprise linkages in Anhui Province
exhibit significant “single-point polarization” characteris-
tics. From 1992 to 2019, the proportion of the total number
of branches in Hefei increased rapidly, from 17.65% to
43.30%. As the second-largest city in Anhui, Wuhu’s pro-
portion of the total number of enterprise branches in the
period from 1992 to 2019 gradually decreased from 17.65%
to 8.78%.

In terms of time, we have the following: (1) During the
period of commodity economy, the establishment of en-
terprise branches was characterized by neighboring effects.
Cities close to Shanghai were prioritized for the establish-
ment of enterprise branches. Anhui Province is far from
Shanghai. Compared with the Jiangsu and Zhejiang Prov-
inces, there were fewer branches in the cities of Anhui. (2)
During marketization, enterprise branches were concen-
trated in the three provincial capital cities, and the status of
provincial capital cities was prominent. From 1992 to 2003,
the growth rate of enterprise branches in provincial capital
cities in their province was significantly higher than that in
other periods and was also significantly higher than that of
other cities in the same province. (e proportion of Nanjing
in Jiangsu Province increased by 8.27%, while the proportion
of Suzhou only increased by 1.61% and the proportion of
Hangzhou in Zhejiang Province increased by 5.33%, sur-
passing Ningbo to become the city with the largest number
of branches in Zhejiang Province; the proportion of Hefei in
Anhui Province also increased by 16.32%. (3) During the
period of globalization, Hefei’s influence in the YRD in-
creased and its primacy also increased significantly. From
2003 to 2009, although Jiangsu and Zhejiang Provinces still
far surpassed Anhui Province in the total number of en-
terprise branches, at the city level, the gap between Hefei and
Suzhou/Nanjing/Hangzhou decreased. Wuhu, the second-
largest city in Anhui Province, had a widening gap with
Hefei. (e gap widened from 17.84% in 2003 to 29.97% in
2009. (4) During the localization period, the three major
cities of Suzhou, Hangzhou, and Nanjing established their
dominant positions, becoming the cities with the closest

Table 1: Regression variables and representational meaning.

Independent variables Interpretation of independent variables (unit of measurement) Representational meaning
FAI Per capita investment in fixed assets (yuan/person) Capital input
LR Number of employees (ten thousand people) Labor input
UR Ratio of nonagricultural population (%) Urbanization
IDU Ratio of the output value of the secondary industry in the total output value (%) Industrialization level
FRE Ratio of fiscal budget revenue to fiscal budget expenditure Marketization
DP Per capita savings deposit balance of urban and rural residents (yuan/person) Capital status
PD (e population density (person/km2) Labor abundance
CGP Total retail sales of consumer goods per capita (yuan/person) Market capacity
HM Highway mileage (km) Traffic accessibility
TS Number of fixed telephone users (ten thousand households) Communication facility status
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enterprise branch linkages to Shanghai. In 2019, the total
number of branches in the three cities accounted for nearly
40% of the total number of branches in the YRD.

4.1.2. Spatiotemporal Characteristics of Enterprise Investment
Linkages. According to the classification of natural breaks in
ArcGIS 10.3, the investment amount of enterprises can be di-
vided into four types. (ese are low investments (1–1000),
medium investments (1001–1000000), high investments
(1000001–1000000000), and superhigh investments
(1000000001–1016156440). (ere is a significant difference in
the amount of investment represented by each type (Figure 4,
Tables 5–7).

Overall, Shanghai’s enterprise investment in hinterland
cities is concentrated in some cities (Figure 4). In terms of
the different provinces, we have the following: (1) Enterprise
investment in Jiangsu Province is mainly concentrated in
economically developed southern Jiangsu. Nanjing, Suzhou,
Wuxi, and Changzhou were the key invested cities in Jiangsu
Province. Over the years, these four cities have been in the
top five positions of the investment rankings, and their total
investment in Jiangsu Province has remained above 80%. (2)
Enterprise investment in Zhejiang Province focuses on
economic and characteristic resources. Shanghai’s enterprise
investments focused on two cities, Hangzhou and Ningbo.
From 1978 to 2019, the total investment in the two cities
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Figure 3: Headquarters-branch enterprise linkages between Shanghai and hinterland cities. (a) 1978. (b) 1992. (c) 2003. (d) 2009. (e) 2019.
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remained above 55% in Zhejiang Province. In other years,
Shanghai also invested in other cities, such as Shaoxing (in
1992), Wenzhou (in 2009), and Jiaxing (in 2019), but the
proportion of investment was lower than that seen in
Hangzhou and Ningbo. (3) Enterprise investment in Anhui
Province has gradually decentralized. (e amount of
Shanghai’s investment in Hefei dropped sharply. From 1992
to 2019, the proportion of Shanghai’s total investment in
Hefei in Anhui Province decreased from 99.88% to 26.23%,
making its proportion closer to that of Wuhu.

In terms of time, Shanghai’s enterprise investment
linkages in hinterland cities have become increasingly close
and tend to increase in general (Figure 4). (1) During the
period of the community economy, the investment scope of
Shanghai enterprises expanded from two cities in 1978 to 25
in 1992. (e investment scope was relatively scattered, and
themain levels of investment seen were “low” and “medium”
investments. (2) During the period of marketization, the
investment scope of Shanghai enterprises expanded to all
cities in the YRD. “Medium investment” cities accounted for

Table 2: Proportion of headquarters-branch enterprise linkages in cities in Jiangsu Province.

1978 (%) 1992 (%) 2003 (%) 2009 (%) 2019 (%)
Nanjing — 10.99 19.26 20.62 18.80
Wuxi — 10.44 16.76 14.85 13.11
Xuzhou — 8.24 4.88 4.10 3.72
Changzhou — 6.59 5.21 4.98 6.48
Suzhou 18.18 22.53 24.14 29.07 31.94
Nantong 72.73 9.89 7.93 7.07 8.41
Lianyungang — 8.79 2.90 2.57 1.35
Huai’an — 0.55 2.57 2.15 2.02
Yancheng — 0.55 4.62 3.76 3.54
Yangzhou 9.09 6.04 3.40 3.65 3.85
Zhenjiang — 6.04 3.79 2.85 2.80
Taizhou — 9.34 3.79 3.31 2.78
Suqian — — 0.74 1.00 1.20

Table 3: Proportion of headquarters-branch enterprise linkages in cities in Zhejiang Province.

1978 1992 (%) 2003 (%) 2009 (%) 2019 (%)
Hangzhou — 19.44 24.77 26.17 34.37
Ningbo — 36.11 20.16 24.21 21.41
Wenzhou — 2.78 11.86 9.93 9.27
Jiaxing — 2.78 8.24 9.87 8.68
Huzhou — 8.33 4.08 2.88 3.64
Shaoxing — 27.78 6.90 4.78 5.84
Jinhua — 2.78 4.08 4.61 5.75
Quzhou — — 1.27 1.04 1.33
Zhoushan — — 2.65 2.67 1.99
Taizhou — — 15.03 12.90 6.55
Lishui — — 0.95 0.94 1.17

Table 4: Proportion of headquarters-branch enterprise linkages in cities in Anhui Province.

1978 1992 (%) 2003 (%) 2009 (%) 2019 (%)
Hefei — 17.65 33.97 38.94 43.30
Wuhu — 17.65 16.13 8.97 8.78
Bengbu — 23.53 8.54 6.24 5.29
Huainan — — 5.69 5.55 3.73
Maanshan — — 4.93 3.95 3.97
Huaibei — 41.18 3.80 1.60 1.88
Tongling — — 1.52 2.28 2.05
Anqing — — 7.40 5.86 4.28
Huangshan — — 2.09 2.28 2.34
Chuzhou — — 5.31 5.70 4.54
Fuyang — — 5.31 4.56 5.40
Suzhou — — 1.14 2.28 3.13
Liuan — — 0.38 3.80 3.86
Bozhou — — 0.19 1.98 2.49
Chizhou — — 0.38 1.98 1.37
Xuancheng — — 3.23 4.03 3.57
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85%, and “high investment” cities accounted for 10%. (3)
During the period of globalization, the amount invested by
Shanghai enterprises increased. (e proportion of “high
investment” cities increased slightly, reaching 17.50%, and

the rest were “medium investment” cities. (4) During the
localization period, the investment linkages between
Shanghai and its hinterland cities were upgraded and 80% of
those cities reached “high investment” status.
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Figure 4: Enterprise investment linkages between Shanghai and hinterland cities. (a) 1978. (b) 1992. (c) 2003. (d) 2009. (e) 2019.
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4.2. Results of Enterprise Linkages in the YRD

4.2.1. Results of Headquarters-Branch Enterprise Linkages.
According to Table 8, the overall comparison of the influ-
encing factors of headquarters-branch enterprise linkages in
the three provinces shows that capital status (DP) and
communication facilities status (TS) had a significant

positive impact on the establishment of enterprise branches.
(is shows that economic strength and the degree of
informatization are the key factors that affect whether
Shanghai sets up an enterprise branch in the city. Jiangsu
Province and Zhejiang Province/Anhui Province have dif-
ferent demands for labor reserves. Jiangsu places more
emphasis on the total amount of labor, while Zhejiang and

Table 5: Proportion of enterprise investment in cities in Jiangsu Province.

1978 (%) 1992 (%) 2003 (%) 2009 (%) 2019 (%)
Nanjing — 76.85 35.25 37.86 2.66
Wuxi 96.73 2.24 5.05 11.04 1.13
Xuzhou — 1.06 1.81 1.88 0.32
Changzhou — 1.50 4.25 3.69 0.68
Suzhou 3.27 16.36 44.55 27.58 3.91
Nantong — 0.64 1.21 7.74 89.20
Lianyungang — — 0.46 1.50 0.18
Huai’an — 0.05 1.01 0.83 0.14
Yancheng — 0.00 0.47 1.70 0.44
Yangzhou — 0.85 4.39 2.47 0.34
Zhenjiang — 0.40 0.87 1.92 0.56
Taizhou — 0.04 0.59 1.50 0.33
Suqian — — 0.10 0.30 0.11

Table 6: Proportion of enterprise investment in cities in Zhejiang Province.

1978 1992 (%) 2003 (%) 2009 (%) 2019 (%)
Hangzhou — 25.01 36.99 42.56 29.71
Ningbo — 52.50 35.89 22.66 28.20
Wenzhou — 2.69 5.08 10.93 4.78
Jiaxing — 1.78 5.42 8.28 20.52
Huzhou — 0.09 5.76 4.35 3.60
Shaoxing — 15.71 2.91 3.20 3.88
Jinhua — — 1.99 1.72 2.11
Quzhou — 0.01 0.26 0.80 0.77
Zhoushan — 2.16 4.13 3.76 3.52
Taizhou — 0.06 1.54 1.72 2.47
Lishui — — 0.04 0.03 0.45

Table 7: Proportion of enterprise investment in cities in Anhui Province.

1978 1992 (%) 2003 (%) 2009 (%) 2019 (%)
Hefei — 99.88 55.36 46.61 26.23
Wuhu — 0.02 24.74 18.93 18.74
Bengbu — — 1.30 1.91 4.16
Huainan — — 0.58 0.78 2.30
Maanshan — — 3.20 5.53 4.95
Huaibei — 0.05 0.01 0.45 2.37
Tongling — — 0.40 0.46 1.77
Anqing — 0.02 0.69 1.05 2.98
Huangshan — — 5.22 3.29 3.95
Chuzhou — — 2.11 3.97 4.16
Fuyang — 0.03 2.62 1.04 2.61
Suzhou — — 0.74 0.97 1.44
Liuan — — 0.30 9.19 1.74
Bozhou — — 0.03 1.95 5.25
Chizhou — — 1.80 1.86 1.14
Xuancheng — — 0.88 2.01 16.21
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Anhui place more emphasis on the distribution density of
labor capital. (is may be because Jiangsu pays more at-
tention to the distribution of labor on a larger scale, and the
establishment of branch connections by enterprises focuses
more on prefecture-level city units, while Zhejiang and
Anhui Province pay more attention to labor in small-scale
areas. (e lower the industrialization level of Zhejiang and
Anhui Provinces, the more the branches set up by local
enterprises. (is may be because places with a higher
proportion of the tertiary industry are more attractive for
enterprises to set up branches. Compared with Zhejiang,
Shanghai pays more attention to the local market capacity
when setting up business branches in Jiangsu and Anhui,
which shows the positive significance of urban residents’
consumption power for business branches. For provinces
that are less economically underdeveloped, the establish-
ment of branches by enterprises is more inclined to be in
areas with high levels of urbanization.

In Jiangsu Province, capital status (DP) and commu-
nication facility status (TS) had a significant positive impact
on enterprise branch establishment. Suzhou and Nanjing are
the cities where Shanghai has the most branches in Jiangsu
Province. Suzhou has strong economic strength and is close
to Shanghai. It can quickly pass through the construction of
national economic development zones and provincial de-
velopment zones and build advanced manufacturing bases
around Shanghai, forming a close connection with the city.
Large-scale infrastructure construction and industrial
clusters have attracted many people to work. (e rapid
development and upgrading of the industry have laid a good
foundation for the establishment of branch enterprises in
Shanghai. With a closer connection with Shanghai in the
later period, relying on the overflow of resources in
Shanghai, Suzhou’s economic level and the level of sup-
porting infrastructure have been continuously improved,
forming a virtuous economic cycle [41]. Relying on the high-
tech development zone established in the early years,
Nanjing has fully enhanced the competitive advantages of
leading industries such as petrochemicals, automobile
manufacturing, and electronic complete machines and
components and formed an industrial scale. (e develop-
ment of the industry has promoted the accumulation of
considerable laborers, and Nanjing has also continued to
attract Shanghai to set up enterprise branches. Capital input
(FAI) had a significant negative impact on the establishment
of enterprise branches. A possible reason may be that the
market-oriented reform in Jiangsu Province was early, and
the economically developed regions attracted many people
based on their own advantages, forming an intensive de-
velopment path. Per capita investment in fixed assets is
relatively small in economically developed areas, so
Shanghai’s enterprise branch establishments choose cities
with low capital input. (is indicates that Shanghai’s es-
tablishment of branch enterprises in Jiangsu Province ten-
ded to be concentrated in areas with affluent residents and
complete infrastructure and that enterprise branch estab-
lishment did not depend on capital investment.

In Zhejiang Province, communication facility status
(TS), capital status (DP), labor abundance (PD), and traffic

accessibility (HM) all had positive impacts on enterprise
branch establishment. However, the industrialization level
(IDU) had a significant negative correlation with it. (is
indicates that the establishment of branch enterprises in
Shanghai in Zhejiang Province tended to be in cities with
well-developed infrastructure, high levels of residential in-
come, and sufficient labor and cities which were not
dominated by industrial enterprises. Relying on the ad-
vantages of the provincial capital, Hangzhou possesses
economic advantages and labor resources. From 2009 to
2019, Shanghai set up more enterprise branches in Hang-
zhou thanNingbo. During this period, Hangzhou prioritized
the service industry and digital economy to drive the de-
velopment of tertiary industry as its main goal, actively
undertaking the international service industry, and the
proportion of the secondary industry continued to decline.
In 2014, the Hangzhou Municipal Party Committee delib-
erated and approved the “Several Opinions on Accelerating
the Development of the Information Economy” and created
a strategic plan for the development of the information
economy. Hangzhou officially launched the “No. 1 Project”
of “Developing the Information Economy and Promoting
Smart Applications.” After that, Hangzhou used the strength
of the whole city to promote the priority development of the
information economy. In 2018, the proportion of Hang-
zhou’s secondary industry dropped to 31.7% and the pro-
portion of tertiary industry reached nearly 66.2%. (e
development of the tertiary industry has promoted the
improvement of infrastructure facilities and attracted a large
flow of labor. Ningbo has always set industrial development
as its goal. In the early years, Ningbo relied on the ad-
vantages of its seaports to vigorously promote economic
development and formed a strong enterprise relationship
with Shanghai. Currently, the Ningbo Municipal Govern-
ment has determined the strategic goal of building a strong
industrial city, and the secondary industry accounts for more
than 50% of its economy in Ningbo. When the economy
enters the advanced stage, the higher the level of industri-
alization, the lower the proportion of the tertiary industry
and the lesser the advantage to the city when it establishes a
branch in Shanghai.

In Anhui Province, marketization (FRE), communication
facilities (TS), labor abundance (PD), urbanization (UR),
capital status (DP), and market capacity (CGP) had a positive
and significant impact on the establishment of enterprise
branches. Traffic accessibility (HM) was a necessary element
for the establishment of enterprise branches, but it was not a
key element. However, the industrialization level (IDU) had a
significant negative impact on enterprise branch establish-
ment. In general, Shanghai’s establishment of branch com-
panies in Anhui mainly considers the city’s openness,
economic strength, and labor level, and it prefers cities that do
not rely on the secondary industry. Anhui Province is a
relatively underdeveloped area, and many regions in the
province are still in the initial stage of urbanization devel-
opment, with low levels of urbanization and marketization.
Problems such as the large proportion of the agricultural
population and the shortage of urban labor have restricted the
development of cities. Anhui Province concentrates its
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advantageous resources in the provincial capital city Hefei
through infrastructure construction and the provision of
public products. After the reform of the tax-sharing system,
local governments’ dependence on local revenues has in-
creased, which has weakened the ability of local governments
to redistribute resources to achieve fairness goals [42]. Hefei’s
first position in Anhui Province has been continuously
strengthened. It has advantages in marketization, infra-
structure, and labor and has become an important city in the
central region to undertake the gradient transfer of industries
in the developed coastal areas of China.

4.2.2. Results of Enterprise Investment Linkages.
According to Table 9, comparing the factors influencing
enterprise investment in the three provinces, capital status
(DP) had a positive impact on Shanghai’s enterprise in-
vestment in all the three provinces. In Jiangsu and Zhejiang
Provinces, the higher the market capacity, the more they can
attract enterprise investment. (is may be because Shang-
hai’s investment in these two provinces relies on the support
of their local high-consumption markets, while its invest-
ment in Anhui Province does not. (e relationship between
enterprise investment in Zhejiang and the level of indus-
trialization is inversely correlated, but the investment of
enterprises in Jiangsu and Anhui Provinces is positively
correlated with the level of industrialization. A possible
reason for this may be that Shanghai’s investment in Zhe-
jiang Province is biased toward cities whose industrial in-
dustries have transformed into tertiary industries. Enterprise
investment in Jiangsu Province depends on the construction
of communication infrastructure, while in Anhui Province,
it is more inclined to areas with underdeveloped commu-
nication infrastructure. (is may be related to the difference
between the advantageous industries in Jiangsu and Anhui.
Shanghai is more willing to invest in places with good
communication infrastructure in Jiangsu Province, while
investment in Anhui Province relies on its natural base
advantages and its information infrastructure tends to be
imperfect. (e capital investment (FAI) and investment
choices of enterprises in Jiangsu and Zhejiang Provinces had

a significant negative impact. A possible reason may be that
Shanghai’s choice of investment locations in Jiangsu and
Zhejiang Provinces is biased toward cities with earlier
market development.

In Jiangsu Province, capital investment (FAI) had a
significant negative correlation with enterprise investment.
Capital status (DP), labor input (LR), communication fa-
cility status (TS), industrialization level (IDU), and market
capacity (CGP) were positively correlated with enterprise
investment. (is shows that investors in Jiangsu were more
inclined to choose cities with economic strength, high in-
come levels, and the strong consumption power of residents.
(e status of the urban industry and the adequacy of labor
were also considerations that supported investment choices.
Since the 1970s, southern Jiangsu has accumulated wealth
through the development of townships and village enter-
prises. It has a strong economy, high population density, and
complete support facilities, which give southern Jiangsu a
competitive advantage in the YRD. (e convenient trans-
portation linkages between southern Jiangsu and Shanghai
have encouraged the transfer of Shanghai’s traditional
manufacturing industries to southern Jiangsu. Many iron
and steel, metallurgy, building material, petrochemical, and
energy industries have been established along the trans-
portation line, that is, the Yangtze River. Urban infra-
structure construction guaranteed the expansion and
development of enterprises. In Kunshan, Suzhou, multiple
small- and medium-sized foreign companies in the IT in-
dustry have gathered. Six of Taiwan’s top ten notebook
computer manufacturers gathered and brought hundreds of
Taiwanese-supporting enterprises to settle in Kunshan,
rendering the area the world’s largest notebook computer
production base. Due to the existence of economies of scale
and scope, specialized regions have further attracted related
enterprises to join, forming an evolutionary process of path
dependence [43], and perfect basic supporting facilities can
provide a guarantee for industrial expansion. With the
improvement of the market mechanism, the establishment
of branches of enterprises in Shanghai no longer relies on the
promotion of the government, instead it depends more on
the market promotion.

Table 8: Regression results of headquarters-branches enterprise linkages.

Independent variable YDR Jiangsu Zhejiang Anhui
ln FAI −0.044 (−0.368) −0.643∗∗∗ (−2.915) −0.091 (−0.839) 0.172 (1.121)
ln LR 0.337∗∗∗ (2.825) 0.323∗ (1.940) 0.070 (1.444) 0.137 (0.797)
lnUR 0.650∗∗∗ (4.212) 0.514 (0.928) 0.096 (0.894) 0.589∗∗∗ (2.860)
ln IDU −0.666 (−1.617) 0.127 (0.171) −0.351∗∗∗ (−3.510) −2.143∗∗∗ (−5.608)
ln FRE 1.311∗∗∗ (3.693) −0.588 (−0.712) −0.053 (−0.772) 2.054∗∗∗ (5.044)
lnDP 0.606∗∗∗ (3.320) 1.126∗∗∗ (4.176) 1.127∗∗∗ (5.692) 0.367∗∗ (2.294)
ln PD 0.408∗∗∗ (3.032) 0.104 (0.164) 0.640∗∗∗ (4.954) 0.460∗∗∗ (4.323)
ln CGP 0.234 (1.167) 0.448∗ (1.763) 0.081 (0.302) 0.522∗∗ (2.191)
lnHM 0.282∗∗ (2.190) 0.152 (0.508) 0.249∗∗∗ (4.029) 0.287∗ (1.804)
ln TS 0.044∗∗∗ (3.143) 0.053∗∗∗ (2.954) 0.443∗∗∗ (6.204) 0.354∗∗∗ (4.903)
Constant −10.298∗∗∗ (−6.208) −9.641∗∗ (−2.321) −13.775∗∗∗ (−12.318) −7.917∗∗∗ (−5.284)
N 40 13 11 16
R2 0.893 0.898 0.954 0.992
Note: the symbols ∗, ∗∗, and ∗∗∗ represent the significance levels of 10%, 5%, and 1%, respectively; the values in parentheses are the corresponding t-values.
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In Zhejiang Province, capital status (DP), labor abun-
dance (PD), and market capacity (CGP) had positive effects
on enterprise investment. However, the industrialization level
(IDU) had a significant negative impact on enterprise in-
vestment. Capital investment (FAI) and marketization (FRE)
had a negative effect on enterprise investment, but they were
not decisive factors. (is shows that in Zhejiang Province,
Shanghai investors were more inclined to choose hinterland
cities with strong economic growth among residents, high
residential spending power, and dense populations as in-
vestment locations. (e tertiary industry-led cities repre-
sented byHangzhou are hot cities for investment in Shanghai.
In addition, many cities in Zhejiang have formed an industrial
structure dominated by light industry through the develop-
ment of family workshops and family factories. Due to the
promotion of industrialization in these cities over the years,
the proportion of tertiary industries has continuously in-
creased and their urban service capabilities have improved.
(e establishment of a characteristic market can form a
competitive advantage nationwide and has a profitable and
abundant labor market. It has an absolute advantage in
undertaking Shanghai’s capacity overflow. (e development
of clothing and consumer goods as the leading industries also
depends on the residents’ high consumption power. Examples
of this include the Yiwu small commodity market, Haining
leather market, and Shaoxing textile market. Nowadays, the
Shaoxing textile market is developing rapidly, attracting a
large amount of investment and transforming into the pro-
fessional textile wholesale market with the largest scale, the
highest turnover and the most variety in Asia. (e textile and
garment industry clusters in Jiashan, Zhejiang, and other
places have developed rapidly during this period, and the
employment density of the textile and garment
manufacturing industry has also increased significantly.

In Anhui Province, industrial level (IDU), labor input
(LR), and capital status (DP) had positive effects on enterprise
investment choices, but communication facility status (TS)
had a significant negative correlation with enterprise in-
vestment. (is indicates that Shanghai’s investment in Anhui
Province tended to be in cities with immature infrastructure.
(e economic strength of Anhui Province does not have

comparative advantages in the YRD, but ecological envi-
ronment resources and agricultural industry are some of this
province’s advantages. Due to the slow development of
Anhui’s urbanization process, cities that developed by relying
on ecological industries are still in the development stage.
(ese areas often have insufficient infrastructure and poor
infrastructure facilities. Xuancheng is one of the cities with an
excellent ecological environment in Anhui Province, with a
forest coverage rate of 59.34%. (ere are four national eco-
logical demonstration areas, one national nature reserve, and
three provincial nature reserves. Outstanding location ad-
vantages and good natural conditions provide a strong
guarantee for the development of modern agriculture.
Xuancheng has become an important production and supply
base for grain, oil, tea, poultry, and forest products in the
YRD. (e agricultural value of Xuancheng has significant
advantages. In 2019, Shanghai Brightdairy Dairy Co., Ltd.
cooperated with Xuancheng to invest 6 billion yuan to build a
food production and processing base.

5. Conclusion and Discussion

(is study used headquarters-branch enterprise linkage and
enterprise investment data from 1978 to 2019 to explore the
enterprise linkages between Shanghai and its hinterland
cities in the YRD. It expands the time range of the research
area and improves the limitations of short and incomplete
data in previous studies. At the same time, it also innova-
tively introduced a number of relevant factors, which further
analyzed the influencing factors of the internal evolution
mechanism of the metropolitan area and enriched our
understanding of the temporal and spatial evolution of the
core-peripheral structure of the YRD. (e main conclusions
of this study are as follows:

(1) In the YRD, the headquarters-branch enterprise
linkages between Shanghai and hinterland cities have
gradually become polarized, and they are increas-
ingly concentrated in large cities with strong eco-
nomic strength. Suzhou, Hangzhou, and Nanjing
have become the cities with the highest number of

Table 9: Regression results of enterprise investment.

Independent variable YDR Jiangsu Zhejiang Anhui
ln FAI 0.257 (1.272) −0.932∗∗∗ (−3.219) −0.583∗∗ (−2.626) −0.221 (−0.339)
ln LR 0.411∗∗ (2.079) 0.567∗∗∗ (2.930) 0.071 (0.622) 1.461∗ (2.002)
lnUR 0.664∗∗ (2.575) 0.008 (0.013) 0.236 (1.397) 0.367 (0.418)
ln IDU 0.241 (0.346) 2.109∗∗ (2.150) −0.536∗∗∗ (−3.452) 3.949∗∗ (2.429)
ln FRE 1.280∗∗ (2.130) −1.348 (−1.223) −0.296∗ (−1.796) 1.940 (1.121)
lnDP 1.128∗∗∗ (3.639) 2.082∗∗∗ (5.753) 1.426∗∗∗ (4.512) 1.183∗ (1.738)
ln PD 0.281 (1.254) −0.081 (−0.118) 1.098∗∗∗ (4.280) −0.015 (−0.034)
ln CGP 0.157 (0.462) 0.715∗∗ (2.035) 0.833∗ (1.845) 0.461 (0.455)
lnHM 0.239 (1.112) 0.603∗ (1.864) 0.054 (0.388) 0.352 (0.521)
ln TS −0.002 (−0.078) 0.067∗∗∗ (2.728) −0.087 (−0.774) −1.225∗∗∗ (−3.990)
Constant −12.461∗∗∗ (−4.423) −20.667∗∗∗ (−3.903) −9.324∗∗∗ (−4.164) −24.407∗∗∗ (−3.830)
N 40 13 11 16
R2 0.884 0.937 0.927 0.916
Note: the symbols ∗, ∗∗, and ∗∗∗ represent the significance levels of 10%, 5%, and 1%, respectively; the values in parentheses are the corresponding t-values.
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branches. In terms of different provinces, the
headquarters-branch linkages between Jiangsu and
Shanghai exhibit “dual polarization” characteristics.
Suzhou and Nanjing have the highest number of
branches in Jiangsu. (e headquarters-branch
linkages between Zhejiang and Shanghai demon-
strate “core replacement” characteristics. Hangzhou
has gradually replaced Ningbo as the city with the
most branches in Zhejiang.(e headquarters-branch
linkages between Anhui and Shanghai manifest
significant “single-point polarization” characteris-
tics, and Hefei’s position in Anhui Province is
prominent. (e city’s economic strength has become
a key factor in Shanghai’s choice of whether to es-
tablish a branch location for a company. Based on
the regression results, in the three provinces of
Jiangsu, Zhejiang, and Anhui, the capital status (DP)
and the status of communication facilities (TS)
positively impacted the construction of enterprise
branches. (e main reason is that cities with eco-
nomic foundations can quickly respond to market
development trends and provide construction capital
to undertake enterprise spillovers in the central city.

(2) Enterprise investment linkages between Shanghai
and its hinterland cities are getting closer, but the key
cities for investment in each province are different.
In the choice of investment locations for hinterland
cities, Shanghai prefers cities that can represent the
characteristics of the province and focus more on
considering the city’s comparative advantages. En-
terprise investment in Jiangsu Province is mainly
concentrated in economically developed southern
Jiangsu. Nanjing, Suzhou, Wuxi, and Changzhou are
the core investment cities in Jiangsu. Enterprise
investment in Zhejiang Province focuses on eco-
nomically developed regions or cities with charac-
teristic resources. (e core investment cities mainly
include Hangzhou and Ningbo. Enterprise invest-
ment in Anhui Province has been gradually
decentralized, and the amount of Shanghai’s in-
vestment in Hefei has dropped sharply. Based on the
regression results of enterprise investment linkages,
the higher the market capacity in Jiangsu and
Zhejiang provinces, the more it can attract enterprise
investment. Enterprise investment in Jiangsu Prov-
ince depends on the construction of communication
infrastructure, while enterprise investment in Anhui
Province, on the contrary, is more inclined to areas
with underdeveloped communication infrastructure.

Research is of great significance to the future development
of metropolitan areas. Research has shown that the enterprise
branch linkages of the central city and the peripheral cities in
metropolitan areas are increasingly concentrated in eco-
nomically developed areas and their radiating effect on other
cities is weaker.(is view is consistent with the conclusions of
Hymer who believe that enterprise locations tend to be
concentrated in a few central cities [44]. (is shows that the
relationship between enterprises is based on economic

relevance rather than geographic proximity [45].(is process
often leads to greater development in already affluent areas,
making the gap between rich and poor areas larger and larger
[46]. (erefore, in order to reduce the gap within the met-
ropolitan areas, the government can increase investment in
infrastructure in economically backward areas in terms of
policies and systems to provide support for undertaking the
overflow of resources in central cities. In terms of enterprise
investment, there are significant differences in the regression
models of different provinces, reflecting the different ways of
spreading Shanghai to different provinces. (e characteristic
industry of the city has the effect of attracting investment
from the central city.

(e interenterprise investment has the phenomenon of
linkage in the same region, which will promote the phe-
nomenon of investment convergence in the investment of
enterprises in the same region. (erefore, cities need to fully
integrate their own advantageous resources in planning and
give full play to the natural geographical environment,
advantageous industrial industries, and other supporting
factors. Cities should seize the strategic opportunity for the
integrated development of the Yangtze River Delta,
strengthen cooperation with central cities and internal co-
operation, strengthen the leading and radiating demon-
stration role of prominent industries, and use the contextual
and spillover effects of leading industries to attract central
cities to establish themselves. (ey must invest in links to
promote their own economic development.

Due to data acquisition and space limitations, this study
still has room for improvement. For example, the selected
influencing factor data were not complete due to incomplete
data of earlier years, so it was impossible to conduct a more
detailed discussion of influencing factors by time. Due to
space restrictions, no further detailed research has been
conducted on the influencing factors of each city. More
refined analysis can provide detailed support for our re-
search. (is article needs to further expand the data mining
in this field in the future.
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