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Abstract 

With the continuous improvement of urbanization level, urban agglomeration has 
gradually become an important form and carrier supporting and driving urbanization, 
and also an important geographical unit participating in international competition. In 
this paper, the guangdong-hong kong-macao greater bay area city cluster is taken as the 
research area, and the economic flow network in 2005, 2010 and 2015 is constructed 
based on the interlocking network model. The evolution characteristics and driving 
factors of the economic flow network are analyzed by using social network analysis, QAP 
analysis and GIS visualization. The results show that :(1) from 2005 to 2015, the 
connection strength and network density of the economic flow network in the 
guangdong-hong kong-macao greater bay area were continuously strengthened, with 
the network density increasing from 0.48 to 0.66; (2) guangzhou, shenzhen and Hong 
Kong are the core cities in the network, and the connection with the peripheral cities is 
gradually strengthened. The community structure evolves from 4 subgroups to 3 
subgroups, showing the structural characteristics of core-semi-edge-edge. 
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1. THE INTRODUCTION 

In the context of informationization and globalization, inter-city connections (economic, 
social, cultural, etc.) at different scales (global, national and regional) are gradually 
strengthened and take on the characteristics of network, and the research paradigm of "place 
space" is gradually replaced by "flow space" [1-2]. The quantification and use of inter-city 
relationship data has enriched the empirical research on urban network, and derived the 
theoretical concepts of world city [3], global city [4] and world city network [5]. At present, 
there are two kinds of quantification of inter-city relationship: one is to use the attribute data 
of cities, and use the gravity model to quantify the strength of inter-city relationship; Du 
guoqing used the gravity model to calculate the spatial gravity strength of China's urban system, 
so as to obtain China's urban connection network and spatial structure system [6]. Gu chaolin 
used the gravity model to quantitatively calculate the spatial connection strength of Chinese 
cities and described the structural characteristics of Chinese urban system [7]. Urban attribute 
data are mostly static data, such as urban population and GDP, which cannot objectively and 
truly reflect the real functional relationship between cities. The second is to use real streaming 
data to further construct the urban network and study its network structure characteristics. For 
example, CAI lili et al. measured and compared the urban function centrality in the pearl river 
delta based on long-distance passenger buses [8]. Screening peak et al. used sina weibo data to 
analyze the network spatial pattern of Chinese cities [9]. Wanzenbock constructed and analyzed 
the knowledge flow network for patents, publications and r&d cooperation in Europe [10]. 
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However, the real stream data has some disadvantages, such as the difficulty of collecting, the 
difficulty of obtaining and the difficulty of updating. 

Represented by Taylor's "globalization and world cities" network (GaWC) study group based 
on the data of the productive service enterprise, and puts forward the corporate interlock 
network model (interlocking network) [11-12], Taylor to collect 175 productive service 
enterprises in the global distribution of offices in 525 cities, connectivity and network of world 
city research and analysis on the contact strength [13]. On the one hand, compared with the 
gravity model based on static attribute data of cities, this method can more objectively reflect 
the production function relationship between cities. On the other hand, compared with real 
streaming data, producer service enterprise data has the advantages of wide coverage scale, 
easy collection and easy dynamic update. Many scholars have applied the enterprise 
interlocking network model to different regions and produced a lot of research results. For 
example, zhao meoxi quantified urban function evolution and network connection efficiency, 
access point degree and scale matching based on enterprise location data of producer services, 
general services and manufacturing industries [14]. Tan yiming established the urban network 
of chengyu and made a quantitative analysis of the network structure and characteristics [15]. 
Lu xu et al. made a quantitative analysis of the impact of world cities on the pearl river delta city 
cluster based on the layout information of global productive services enterprises [16]. 

In 2015, the state issued the "vision and actions for jointly building the maritime silk road 
economic belt and the 21st century maritime silk road", which explicitly proposed for the first 
time the concept of guangdong-hong kong-macao greater bay area city cluster, an urban 
agglomeration based on the pearl river estuary, consisting of nine cities and two special 
administrative regions of guangdong (guangdong). The guangdong-hong kong-macao greater 
bay area, as an economic cluster with significant economic agglomeration and close internal 
and external links, plays an important role in guiding regional economic development and 
participating in international competition. At present, scholars mostly use attribute data and 
gravity model to study it, and mainly focus on the study on the scope definition, prospect 
thinking and development strategy Suggestions of the guangdong-hong kong-macao greater 
bay area. For example, peng fangmei discussed the economic spatial connection and spatial 
structure of the surrounding cities of guangdong, Hong Kong and Macao through the improved 
gravity model [17]. Liu chengkun elaborated on the concept and characteristics of the 
guangdong-hong kong-macao greater bay area, compared it with the world-class bay area and 
domestic city clusters, and then discussed the development strategy of the guangdong-hong 
kong-macao greater bay area [18]. However, there are few studies on the development and 
integration of the guangdong-hong kong-macao greater bay area urban agglomeration and the 
development and evolution characteristics of urban agglomeration network. In order to 
overcome these shortcomings, this study took the guangdong-hong kong-macao greater bay 
area city clusters as an example. First, the economic flow networks of 11 cities in 2005, 2010 
and 2015 were constructed based on the interlocking network model. Then, through GIS 
visualization and social network analysis, the spatial structure and evolution characteristics of 
urban agglomeration are analyzed from three aspects: connection strength, node centrality and 
network community structure. 

2. RESEARCH METHODS  

2.1. Construction of Interlocking Network Model 

The interlocking network model is based on the location information of the headquarters and 
branches of productive service enterprises to construct the functional connection relationship 
between cities. The geographical information of enterprises is used to represent the functional 
interaction between cities so as to reveal the strength of economic connection between cities 
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and the pattern of economic flow of urban network. The value of the service value Va and j is 
determined by the level of the branch of j enterprise in city a. The corporate headquarters is 
assigned with a value of 4, the regional headquarters with a value of 3, the general branch with 
a value of 2, and the smaller branch with a value of 1. Referring to relevant literature, [19] 
specific methods are as follows: 

Link value established between city a and city b through company j: 

 

                                    (1) 

 

Calculate the link values of a and b for all enterprises: 

 

                                    (2) 

 

The sum of the link values between city a and all other n-1 cities is: 

 

                                    (3) 

2.2. Analysis of Network Structure Characteristics of Urban Agglomeration 

In this study, the structural characteristics of the interlocking network model constructed in 
section 2.1 are analyzed by means of social network analysis. Social network analysis (SNA) is 
a sociological research method that explores the structural characteristics of the network by 
analyzing the relationship between nodes and the network [20]. The commonly used indexes 
include network density, node centrality and aggregation subgroup analysis. 

(1) Network density refers to the degree of closeness between nodes in the network, and is 
the ratio of the number of actual connections to the number of theoretical connections. It 
reflects the characteristics of the strength of inter-city contact between nodes in the urban 
agglomeration network. The higher the network density, the closer the economic connection 
between cities, and the more perfect the development of the economic flow network of urban 
agglomeration. The specific formula is: 

 

                                          (4) 

 

D is the network density, k is the number of city nodes, and D is the actual number of 
connections between cities. 

(2) node center degree. The node center degree reflects the location of the node city in the 
network. The point degree center degree is the quantitative analysis of the individual power of 
a city in the urban network. The larger the point degree center degree is, the higher the power 
and status of the city in the network is. The middle center is the probability that all shortcuts 
pass through a certain point, describes the ability to control resources and distort information 
by location in a group, and measures the control advantage of an actor in a network. The specific 
formula is as follows: 
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                              (6) 

 

CAD(I) refers to the degree of dot center, that is, the number of cities directly connected to 
the node city. GJK is the number of shortcuts from city j to city k, and GJK (ni) is the number of 
shortcuts from city j to city k through city. 

(3) aggregation subgroup analysis. In social network research, aggregation subgroup analysis 
focuses on the overall structure of the network and divides all nodes according to the 
information of "structural equivalence". Node cities within the same group have similar 
correlation with other group city members. The iterative correlation convergence method 
(CONCOR) of Ucinet is commonly used to analyze the internal structure of urban network. 

3. EMPIRICAL ANALYSIS 

3.1. Research Area and Data Source 

(1) research area. The guangdong-hong kong-macao greater bay area is a cluster of nine cities 
in the pearl river delta (guangzhou, shenzhen, foshan, dongguan, zhuhai, huizhou, zhongshan, 
jiangmen and zhaoqing) and two special administrative regions of Hong Kong and Macao (figure 
1). The total area of the guangdong-hong kong-macao greater bay area is 56,000 square meters, 
with a population of 69.56 million. In 2017, the GDP of the bay area reached 1.2 trillion yuan, 
accounting for 0.6% of the country's land area and 5% of the country's population. 

(2) data source. This paper selects eight types of enterprises in producer services, including 
Banks, securities, insurance, logistics, consulting companies, accounting firms, law firms and 
advertising companies, and selects the top enterprises in each industry in China in 2017. The 
ranking list of Banks, securities, insurance and logistics companies comes from the online 
directory of cicc enterprises in 2017, the ranking list of securities companies' stock and bond 
underwriting amount published by the China securities association, the insurance yearbook 
and the Internet weekly. Due to the unique geographical location of Hong Kong and Macao, this 
paper selects one half of the foreign-funded enterprises in the banking, securities, insurance 
and logistics industries respectively, from the list of foreign-funded enterprises in China in 2017. 
The sample enterprises of accounting firms, law firms, consulting companies and 4A advertising 
companies are selected according to the comprehensive ranking of accounting firms and law 
firms in 2017, Internet weekly, and directory of 4A advertising companies in China. These four 
industries have branches all over the world, which makes the acquisition of data in Hong Kong 
and Macao conform to the objective reality. According to the availability of data and the 
principle of at least has offices in a city, were selected for 34 Banks, 27 securities companies, 18 
23 insurance companies, logistics companies, 14, a consulting firm, 21 certified public 
accountants, 26 law firm, 14 advertising company, a total of 177 sample enterprises, a total of 
5841 valid data. According to the list of selected enterprises, the office level and establishment 
time of each enterprise in each city were collected through the query tool qeachun, and the 
office level of the sample enterprise in the target city was obtained and assigned to build the 
economic flow network by tracing back to 2005, 2010 and 2015. Qichang is a kind of enterprise 
information inquiry tool, which realizes the synchronous update with the state administration 
for industry and commerce, and collects basically all the domestic enterprise information, with 
the market user share ranking the first in China. Through its search company name and the 
selected location, you can get the registration time, representative, business status and other 
information. 
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3.2. Evolution Analysis of the Connection Strength of Guangdong-Hong Kong-Macao 
Greater Bay Area 

The strength of urban ties reflects the closeness of economic ties between cities. And using 
ArcGIS for a large bay area of guangdong in 2005, 2010, 2015, three different years based on 
interlocking network model of contact strength of matrix visualization, different years of urban 
network space structure as shown in figure 2 to 4, the network structure of different points are 
available: (1) 2005-2015, during the ten years, a large bay area of guangdong contact strength 
has a growing trend among the cities, urban agglomeration network show obvious structural 
and evolutional trend. In 2005, the urban agglomeration network has obvious core - edge - semi 
- edge structure characteristics. Guangzhou, shenzhen, Hong Kong and the connection between 
the three cities strength in the range of 0.15 to 0.27, with the core city of dongguan, zhuhai, 
foshan, macau contact intensity range between 0.11 to 0.14, belong to the network edge 
envelops, half edge city and zhongshan, huizhou, jiangmen, zhaoqing is located in the 
connection between the strength of 0.07-0.1 range, the four city is located in the edge of the 
circle, strength of the connection between the edge of the city is located in the numerical 
minimum range. By 2010, compared with 2005, the strength of connection between various 
cities has been improved, and the network of city clusters has become closer. The strength of 
connection between guangzhou, shenzhen and Hong Kong has increased to a range of 0.28-0.42. 
The strength of connection between foshan, dongguan, zhuhai and zhongshan and the core 
cities was increased to within the range of 0.15-0.27, while the strength of connection between 
Macao and Hong Kong was also increased to 0.15, within the range of 0.15-0.27. In addition to 
zhaoqing, the relationship between peripheral cities and semi-peripheral cities increased to 
0.11-0.14, and the relationship between peripheral cities also increased. In 2015, the 
connection between cities has been significantly higher than the network connection state in 
2005 and 2010. The color of the connection between all cities has been significantly deepened, 
and the economic connection between cities in the city cluster has been increasingly close. The 
strength of connection between the three core cities was increased to 0.43-0.62, and the 
strength of connection between peripheral cities such as huizhou, jiangmen, zhaoqing and 
Macao and some semi-peripheral cities was within 0.11-0.14, while the strength of connection 
between other cities was higher than 0.15. (2) the strength of connection between cities in 
different circles has obvious differentiation characteristics. As can be seen from the three 
figures, the connection strength between the three core cities is the largest, followed by the 
semi-marginal urban circle, and finally the marginal urban circle. The economic flow 
relationship between core cities and semi-peripheral cities is stronger than that between semi-
peripheral cities and peripheral cities. 
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Fig 1. Network structure of guangdong-hong kong-macao greater bay area based on city 

relations in 2005, 2010 and 2015 

3.3. Central Evolution Analysis of Guangdong-Hong Kong-Macao Greater Bay Area 

3.3.1results and analysis of dot degree center degree 

Based on the connection strength matrix of 11 cities in guangdong-hong kong-macao greater 
bay area at different time points calculated by Ucinet, the point degree center degree is shown 
in table 1. By comparing the point-degree center degree of three different time points from 2005 
to 2015, it can be concluded that :(1) the point-degree center degree of guangzhou, shenzhen 
and Hong Kong is always higher, and they have greater power in the urban agglomeration and 
are in the dominant position in the network. The network status of shenzhen is constantly 
improving. In 2005 and 2010, shenzhen ranked lower than guangzhou, and in 2015, shenzhen 
and guangzhou were equally influential. It indicates that the network status of shenzhen has 
been improved during the network evolution process, while the network power and status of 
Hong Kong are weaker than those of guangzhou and shenzhen due to institutional differences. 
(2) during the study period, the location of each city in the urban agglomeration network of the 
bay area has the characteristics of dynamic evolution. Huizhou and jiangmen are the two cities 
with the largest growth rate in the center of the urban agglomeration. Their ability to absorb 
resources and receive radiation in the urban agglomeration has been continuously enhanced, 
which has promoted their position in the urban agglomeration network. Huizhou's network 
influence has been promoted the fastest, because it is adjacent to shenzhen and can undertake 
the diffusion of some industries and factors in shenzhen, so its economic strength has been 
enhanced and its network influence has increased significantly. Macao suffered the biggest 
decline in the evolution of urban agglomeration network from 2005 to 2015. Restricted by the 
institutional framework and influenced by the abnormal industrial structure in which the 
gaming industry was dominant, Macao's connection with other cities in the bay area declined, 
and its network status and power in the urban agglomeration of the bay area continuously 
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weakened. (3) at different research points, the power and status of some cities in the network 
have changed to some extent, but on the whole, the network evolution of the guangdong-hong 
kong-macao greater bay area is characterized by multi-core, semi-marginal and marginal 
development. Guangzhou, shenzhen and Hong Kong are always in a high degree of point center, 
which is at the core of the urban agglomeration network. The ranking of foshan, dongguan and 
zhuhai tends to be stable. In 2005 and 2010, foshan and dongguan had a higher degree of dot 
degree center than zhuhai, while in 2015, the three cities had the same degree of dot degree 
center, ranking in the middle of the urban agglomeration network. 

 

Table 1. Economic network point degree center degree table of guangdong-hong kong-
macao greater bay area 

The sorting 2005 2010 2015 

1 Guangzhou 80 Guangzhou 80 Guangzhou 80 

2 Shenzhen 70 Shenzhen 70 Shenzhen 80 

3 Hong Kong 70 Hong Kong 60 Hong Kong 60 

4 Foshan 40 Foshan 40 Foshan 30 

5 Dongguan 40 Dongguan 40 Dongguan 30 

6 Zhuhai 30 Zhuhai 30 Zhuhai 30 

7 Zhongshan 30 Zhongshan 20 Zhongshan 30 

8 Macao 30 huizhou 20 huizhou 20 

9 Jiangmen 10 Macao 10 Jiangmen 20 

10 huizhou 0 Jiangmen 10 Zhaoqing 0 

11 Zhaoqing 0 Zhaoqing 0 Macao 0 

 

3.3.2 results and analysis of intermediate centrality 

The results are shown in table 2. (1) in the evolution of urban agglomeration network, the 
middle centrality of guangzhou is dominated by the weakening trend. The ability to control and 
utilize resources in the whole urban agglomeration is challenged by shenzhen, and the urban 
agglomeration network evolves to multi-center. In 2005, guangzhou had an intermediate center 
of 22.22, while shenzhen and Hong Kong had an intermediate center of 6.67. Guangzhou was 
the economic, political and cultural center of guangdong province and south China in 2005. It 
has a unique ability to control resources in the network, while the intermediary ability of 
shenzhen and Hong Kong is far different from it. In 2010, the degree of intermediate center of 
guangzhou increased to 31.48, that of Hong Kong to 19.26 and that of shenzhen to 13.7. The 
degree of intermediate center of the three cities all improved, and the relative differences 
among the three core cities continuously narrowed. By virtue of technological innovation, high-
end services and information industry, and by virtue of its strong economic strength and 
developed producer services, shenzhen has improved its intermediary capacity in the network. 
However, compared with Hong Kong and shenzhen, guangzhou still has a great advantage in 
resource control ability in the whole network. In 2015, the intermediate center degree of 
guangzhou decreased to 16.67, that of shenzhen increased to 16.67, and that of Hong Kong 
decreased to 4.44. Guangzhou's ability to control resources was gradually weakened by 
shenzhen, with a decrease of 47%. Hong Kong's advantages in controlling resources in the 
coordinated development and economic integration of guangdong, Hong Kong and Macao have 
not been fully demonstrated due to institutional and geographical constraints. (2) 
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"intermediary" and "broker" are mainly acted by the three core cities of guangzhou, shenzhen 
and Hong Kong. The city cluster network of the guangdong-hong kong-macao greater bay area 
is characterized by stratified structure and unbalanced development, which belongs to intra-
group expansion. In the evolution of the network, the intermediate degree of the other cities 
except the central city is always 0, indicating that the remaining eight cities have low economic 
communication efficiency in the network and are in a subordinate position in the economic 
connection of the network. 

 

Table 2. Middle center degree table of guangdong-hong kong-macao greater bay area urban 
agglomeration network 

The sorting 2005 2010 2015 

1 Guangzhou 22.22 Guangzhou 31.48 Guangzhou 16.67 

2 Shenzhen 6.67 Shenzhen 19.26 Shenzhen 16.67 

3 Hong Kong 6.67 Hong Kong 13.7 Hong Kong 4.44 

4 Foshan 0 Foshan 0 Foshan 0 

5 Dongguan 0 Dongguan 0 Dongguan 0 

6 Zhuhai 0 Zhuhai 0 Zhuhai 0 

7 Zhongshan 0 Zhongshan 0 Zhongshan 0 

8 Macao 0 huizhou 0 huizhou 0 

9 Jiangmen 0 Macao 0 Jiangmen 0 

10 huizhou 0 Jiangmen 0 Zhaoqing 0 

11 Zhaoqing 0 Zhaoqing 0 Macao 0 

3.4. Community Structure Evolution Analysis of Guangdong-Hong Kong-Macao Greater 
Bay Area 

3.4.1 network density analysis 

With the average value of the connection matrix as the threshold, the network density at 
different time points calculated by Ucinet is shown in table 3. From 0.48 in 2005 to 0.66 in 2015, 
the network density increased by 37.5% over the 10-year network evolution. The number of 
network connections increased from 53 in 2005 to 59 in 2015, an increase of 11%. It indicates 
that the strength of interconnections between the cities in the bay area is increasing, and the 
closer economic exchanges make the evolution of urban agglomeration network conducive to 
the improvement of the economic strength of the whole bay area. (2) overall, the network 
density level of city clusters in the guangdong-hong kong-macao greater bay area is not high. 
From 2005 to 2015, the maximum network density was only 0.66. This indicates that the overall 
connection between urban agglomeration networks is not strong, and the level of economic 
connection between cities and the state of network space connection are weak, so it is necessary 
to further strengthen the connection between node cities and optimize the network space 
structure. 
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Table 3. Network density table of spatial connection in guangdong-hong kong-macao 
greater bay area 

year 2005 2010 2015 

network density 0.48 0.5 0.66 

The number of network associations 53 55 59 

 

3.4.2 analysis of network community structure 

The iterative correlation convergence method (CONCOR) of Ucinet is commonly used to 
analyze the internal structure of the urban network, and the clustering tree structure diagram 
is shown in figure 1. In 2005, the guangdong-hong kong-macao greater bay area city cluster was 
divided into four groups, and in 2010 and 2015, it evolved into three groups. The members of 
the sub-group changed to some extent. In 2005, 11 cities can be divided into four groups: 
{guangzhou, shenzhen, Hong Kong}; {foshan, zhuhai}; {dongguan, zhongshan, Macao}; {huizhou, 
jiangmen, zhaoqing}. In 2010, it was divided into three groups: {guangzhou, shenzhen and Hong 
Kong}; {dongguan, zhuhai, zhongshan, foshan, huizhou}; Zhaoqing, jiangmen, Macao}. In 2015, 
the city cluster was divided into three groups, whose members were: {guangzhou, shenzhen, 
Hong Kong} {foshan, zhuhai, dongguan, zhongshan}; (3) huizhou, zhaoqing, jiangmen, Macao}. 
During the network evolution of urban agglomeration from 2005 to 2015, guangzhou, shenzhen 
and Hong Kong have always been one group, located in the core circle of urban agglomeration 
network, belonging to "provincial capital" + "special economic zone" + "special administrative 
region", and the economic and political center of the whole bay area. In 2005, 2010 and 2015, 
foshan and zhuhai were always in the sub-group. The development trend of these two cities was 
consistent, and the level of connection with other cities in the group was similar. With the 
evolution of urban agglomeration network, the connections between dongguan, zhongshan and 
other cities in urban agglomeration increased. In 2010, it was the same subgroup as foshan and 
zhuhai, forming a semi-core circle. Macao, a sub-group in 2005, began to lose its status in the 
network in 2010 and became a marginal city. Although huizhou has some changes in group 
division, it is generally at the edge of the network with Macao, zhaoqing, jiangmen and huizhou. 

 

 

Fig 5. Urban network clustering tree diagram based on CONCOR method in 2005, 2010 and 
2015 

2005年 

2015年 
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4. CONCLUSIONS AND IMPLICATIONS 

Based on the interlocking network model, this paper constructed economic flow networks at 
different time points for 11 cities in the guangdong-hong kong-macao greater bay area in 2005, 
2010 and 2015, and analyzed and discussed the relationship strength, centrality, network 
structure and influence mechanism of network evolution. The following conclusions are drawn: 

(1) from 2005 to 2015, the network evolution characteristics of guangdong-hong kong-
macao greater bay area urban agglomeration were obvious, from 4 subgroups to 3 subgroups, 
and the network density increased from 0.48 to 0.66. The strength of inter-city connection and 
network density of urban agglomeration were on the rise, but the inter-city economic 
connection was in a state of weak connection. (2) guangzhou, shenzhen and Hong Kong are at 
the core of the economic network, with a solid core position. With the increase of the number 
of node cities in the fringe layer of urban agglomeration network, the control of network 
resources in guangzhou, shenzhen and Hong Kong tends to decline on the whole. Shenzhen is 
prominent in the network, and its power and status in the network of urban agglomeration have 
risen significantly. Institutional differences have certain limitations for Hong Kong and Macao 
to play a further radiating role in the network. (3) through the analysis of network structure, it 
can be concluded that the network of network urban agglomeration is in the structure 
characteristics of core, edge and semi-edge of continuous strengthening, the urban 
differentiation of different circles is still obvious, and the network development is in an 
unbalanced and inadequate development stage. 

The above conclusions can provide the following Suggestions for the development of the 
guangdong-hong kong-macao greater bay area network: 

The guangdong-hong kong-macao greater bay area city clusters should be enhanced in terms 
of economic and spatial connectivity, and public services should be interconnected. Increase the 
density of high-speed rail and road network between 11 cities, and strengthen the economic 
ties between cities [24]. It can also shorten the space distance between cities through 
reasonable planning, reduce the distance between cities and time cost, which is conducive to 
convenient living and working, and increase the density of the network. 

We will give full play to the role of government institutions in guiding and promoting the 
evolution of the Internet. We should formulate new policies for the integrated economic 
development of guangdong, Hong Kong and Macao, promote industrial transformation and 
industrial cooperation, play the role of Hong Kong as an intermediary and bridge, and turn the 
guangdong-hong kong-macao greater bay area into a world-class city cluster. We should 
accelerate economic integration and remove obstacles to market integration, factor flows and 
cross-border cooperation brought about by the "one country, two systems" policy. To break 
down regional barriers and promote the double advantages of guangdong's service industry 
and guangdong's manufacturing industry to actively participate in global competition. 

According to the research in this paper, the core cities of the guangdong-hong kong-macao 
greater bay area are guangzhou, shenzhen and Hong Kong, so they should play the radiating 
role of the core cities and improve the core city capacity of Macao. Macao's industry is 
dominated by gambling industry. Due to the uniqueness of its industrial structure, the 
agglomeration effect and radiation effect are relatively weak. Macao should be based on the 
leading industry, moderate industrial diversification, improve the influence in the urban 
agglomeration network, and expand the diversity of the value chain of the guangdong-hong 
kong-macao greater bay area urban agglomeration. At the same time, gradient central cities 
should be cultivated appropriately in the three subgroups to promote the evolution of the 
guangdong-hong kong-macao greater bay area urban agglomeration network from circlet 
structure to complex network structure. 
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