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Abstract 
Using 2000-2019 as the research period, 4 provincial-level administrative regions and 
41 prefecture-level cities in the Yangtze River Delta region are used as the research 
objects. The per capita GDP Gini coefficient decomposition method is used to analyze the 
time evolution of economic development differences, and the ESDA method is used to 
analyze the Explore the characteristics of regional economic differences and spatial 
pattern evolution. The results show that: (1) The Gini coefficient of per capita GDP in the 
Yangtze River Delta of China fluctuated between 0.276 and 0.345 from 2000 to 2019, and 
generally showed a development trend of first expanding and then shrinking. The 
development difference between them is small. (2) The economic development level of 
the provinces and cities in the Yangtze River Delta from 2000 to 2019 showed a positive 
global autocorrelation in space, and the trend of spatial agglomeration over time showed 
a trend of positive agglomeration and continuous strengthening, that is, the Yangtze 
River Delta region The spatial polarization effect of economic development has 
increased. (3) The local Geary's C index presents an obvious distribution of high-high, 
low-low aggregation, with strong spatial path dependence. (4) The main factor leading 
to regional economic differentiation in the Yangtze River Delta is the development gap 
between Anhui Province and other regions Larger, the Gini coefficient between other 
regions is at a smaller level. 
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1. Introduction 

Since the reform and opening up, the steady improvement of my country’s economic level has 
also brought about the problem of uneven regional economic development. Appropriate 
regional economic differences are conducive to the coordinated development of the region, 
while excessive differences will curb the efficiency of regional division of labor and are not 
conducive to the quality of the people. The improvement. The Yangtze River Delta region is one 
of the most economically developed urban agglomerations in my country. However, from the 
perspective of urban per capita GDP, the per capita GDP of cities such as Ningbo and Hangzhou 
in Zhejiang, and Nanjing, Wuxi, Suzhou and other cities in Jiangsu are those of Bozhou and 
Fuyang in Anhui. 5~6 times, the economic development gap is obvious. As my country's 
economic growth pole, studying the evolution trend and spatial distribution characteristics of 
regional economic differences has strong practical significance for promoting a more stable and 
balanced development of the regional economy. 
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2. Methodology 

Since my country implemented regional unbalanced development in the 1980s, the subsequent 
regional development differentiation has aroused the attention of domestic scholars. In the 
study of the overall difference factors in the Yangtze River Delta Economic Zone, Zhou Zhe 
(2012) considered capital stock, trade openness, and tertiary industry development as the main 
factors [1]; Gao Zhigang et al. (2011) concluded that the difference in economic development 
level, The gap in economic growth rate and the gap in economic growth contribution are the 
main factors [2]. In the selection of the study area, the scope gradually tends to be more refined. 
From the macroscopic national scale (Lin Yifu et al., 1998) [3] to the provincial (Xu Jianhua; Lu 
Feng, 2005) [4], watershed (Li Minna, 2009) [5] and other mesoscale scales, and then to 
prefecture-level cities (Guo Yuanyuan, 2017) [6], Economic Development Zone (Meng Deyou, 
2014) [6], County (Jin Cheng; Lu Yuqi, 2009) [7] and other micro-scale research. In terms of 
research methods, from traditional quantitative statistics to the use of spatial statistics, the 
analysis and research of regional economies at national and provincial scales are carried out 
(Pu Yingxia, 2005a, 2005b) [8-9]Page Numbers. 

2.1. Research Methods 
2.1.1. Gini Coefficient 
The Dagum Gini coefficient describes the differences of the research objects in three aspects: 
between groups, within groups, and hypervariable density. The specific formula is as follows: 
 

G =
1

2𝑛 𝑦
𝑦 − 𝑦  

The Gini coefficient can be divided into regional gap contribution Gw and inter-region gap 
contribution Gb according to the regional decomposition. 

G =
∑ ∑ ∑ 𝑦 − 𝑦

2𝑛 𝑦
+

2 ∑ ∑ ( ∑ ∑ |𝑦 − 𝑦 |)

2𝑛𝑦
 

That is, G=Gw+Gb. This article will rely on the decomposition method of Dagum Gini coefficient 
to calculate the Gini coefficient of my country’s Yangtze River Delta per capita GDP, the Gini 
coefficient between three provinces and one city, and the internal Gini coefficient of the four 
major regions from 2000 to 2019. 
2.1.2. Exploratory Spatial Data Analysis 
Spatial autocorrelation analysis is often used to explore whether a research index is spatially 
related. In this paper, the global 𝑀𝑜𝑟𝑎𝑛 𝑠 𝐼 coefficient and the local 𝐺𝑒𝑎𝑟𝑦’ 𝑠 𝐶 coefficient are 
used to study the spatial autocorrelation of the economic development of the Yangtze River 
Delta from the global and local scales, respectively. 
Global spatial autocorrelation: 
𝑀𝑜𝑟𝑎𝑛 𝑠 𝐼 coefficient is used to measure the similarity between regional economic units based 
on spatial proximity or adjoining. The calculation formula is: 

𝐼 =
𝑛 ∑ ∑ 𝑤 (𝑦 − 𝑦)(𝑦 − 𝑦)

(∑ ∑ 𝑤 ) ∑ (𝑦 − 𝑦)
 

This paper selects the adjacency matrix based on Euclidean distance. 
𝑀𝑜𝑟𝑎𝑛 𝑠 𝐼 < 0, 𝐼𝑡 𝑖𝑠 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑠𝑝𝑎𝑡𝑖𝑎𝑙 𝑎𝑢𝑡𝑜𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛, 𝑠ℎ𝑜𝑤𝑖𝑛𝑔 𝑠𝑐𝑎𝑡𝑡𝑒𝑟𝑒𝑑 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛;

𝑀𝑜𝑟𝑎𝑛 𝑠 𝐼 = 0, 𝐼𝑡 𝑖𝑠 𝑛𝑜𝑡 𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑒𝑑 𝑎𝑛𝑑 𝑟𝑎𝑛𝑑𝑜𝑚𝑙𝑦 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑑;

𝑀𝑜𝑟𝑎𝑛 𝑠 𝐼 > 0, 𝐼𝑡 𝑖𝑠 𝑎 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑠𝑝𝑎𝑡𝑖𝑎𝑙 𝑎𝑢𝑡𝑜𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛, 𝑠ℎ𝑜𝑤𝑖𝑛𝑔 𝑎 𝑐𝑙𝑢𝑠𝑡𝑒𝑟𝑒𝑑 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛;
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Local spatial autocorrelation: 
𝐺𝑒𝑎𝑟𝑦’ 𝑠 𝐶  index is a measure of spatial autocorrelation and is usually used to determine 
whether adjacent observations of the same phenomenon are correlated. The calculation 
formula is: 

𝐶 = [(𝑛 − 1) 𝑤 (𝑦 − 𝑦 ) ]/2𝑛𝑆 𝑤  

𝑆 = 1/𝑛 (𝑦 − 𝑦)  

2.1.3. Symbol Interpretation 
Table 1. Symbol interpretation 

variable explanation 
𝑦 ; 𝑦  Observed values of administrative units i and j 

𝑦 Average value 
n Number of administrative units 

𝑤  Spatial weight matrix 
𝑘 Number of regions 

𝑗; ℎ Different ranges in k regions 
𝑛 ; 𝑛  Number of units in j,h area 

𝑦 ; 𝑦  Represents the per capita GDP of provinces i and r in regions j and h 

2.2. Data Sources 
This article uses the per capita GDP data of 41 prefecture-level cities in the 4 provincial-level 
administrative regions of the Yangtze River Delta from 2000 to 2019 to represent the economic 
development level of each region. The per capita GDP data used for analysis comes from the 
National Bureau of Statistics of China and the yearbooks of all provinces and cities in China. 
Bureau of Statistics. Spatial data The shp format map of the Yangtze River Delta region comes 
from Alibaba Cloud-data visualization platform. 

3. Results and Discussion 

3.1. Overall Changes in the Economic Development Gap in the Yangtze River 
Delta 

From 2000 to 2019, the Gini coefficient of my country’s economic development gap per capita 
GDP fluctuated between 0.276 and 0.345, showing an overall trend of narrowing fluctuations. 
During the development process, it showed a trend of "expanding first, then steadily 
narrowing," and showing a strong trend. Heterogeneity. Secondly, from the perspective of the 
economic development differences in the four major regions of the Yangtze River Delta, the Gini 
coefficient of the four major regions is Anhui>Shanghai>Jiangsu>Zhejiang in descending order. 
The Gini coefficient of the four major regional economic differences in the Yangtze River Delta 
is generally showing a trend of shrinking fluctuations, and its changing trend is consistent with 
the changing trend of the overall differences in the Yangtze River Delta. 
For the analysis of the Gini coefficient, we know according to the general standard for 
measuring income disparity in market economy countries: The Gini coefficient of per capita 
GDP in the Yangtze River Delta is basically within a relatively reasonable range. 
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Figure 1. Decomposition trend of Gini coefficient of regional economic differences in the 

Yangtze River Delta from 2000 to 2019 

3.2. Spatial Differentiation of the Economic Development Gap in the Yangtze 
River Delta 

According to model research and analysis methods, the per capita GDP of the economic 
development gap in the Yangtze River Delta is further decomposed by the Gini coefficient 
decomposition formula according to the provincial administrative plan, and the Gini coefficient 
is calculated separately. The results show that the Gini coefficient of per capita GDP in Anhui 
Province is higher than that of other provinces, and the economic development gap generally 
shows a trend of first expanding and then shrinking. The overall development gap in Shanghai 
is at a relatively high level, but the development trend is relatively stable. The internal economic 
development gap in Jiangsu and Zhejiang Provinces is generally small, and their evolution and 
development have shown a trend of narrowing and then expanding. From the perspective of 
the Gini coefficient of per capita GDP per capita of the economic development differences in 
each region of the Yangtze River Delta, the overall economic development differences within 
each region have been shrinking. 
 

 
Figure 2. Changes in the economic development gap in the Yangtze River Delta from 2000 to 

2019 
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From the perspective of the decomposition of per capita GDP in the Yangtze River Delta from 
2000 to 2019 (Figure 2), it is mainly due to the large differences in economic development 
between Anhui and other regions. Although there is a development gap between Zhejiang and 
Shanghai, the gap in economic development is relatively small. 

3.3. Analysis of the Spatial Pattern of the Evolution of Regional Economic 
Differences 

3.3.1. Global Autocorrelation Analysis 
In order to explore the characteristics of the temporal and spatial evolution of the economic 
development differences in the Yangtze River Delta region, using the per capita GDP of the 
Yangtze River Delta region as the benchmark data, GeoDa software is used to calculate the 
global Moran's I value of the economic development level of the Yangtze River Delta region from 
2000 to 2019, and both are within 5%. Pass the statistical test of significance under the level. 
 

 
Figure 3. The overall Moran’s I value of the economic development level of the Yangtze River 

Delta from 2000 to 2019 
 
Figure 3 shows that the economic development level of the provinces and cities in the Yangtze 
River Delta from 2000 to 2019 shows a positive global autocorrelation in space, but the trend 
of spatial agglomeration over time shows a trend of positive aggregation and continuous 
strengthening, that is, the Yangtze River Delta The spatial polarization effect of regional 
economic development has increased. 
From the spatial scale of regional economic differences and the global spatial agglomeration 
characteristics, it can be seen that the uneven development strategies of different provinces 
and cities in the Yangtze River Delta region in different periods have caused the economic 
development differences in the Yangtze River Delta region. Therefore, policies formulated at 
the national level play an important role in the flow of essential resources and the coordinated 
development of regional economies. With the deepening of the regional integration of the 
Yangtze River Delta and the continuous expansion of the regional scope, the entire region of 
Jiangsu, Zhejiang and Anhui Provinces has joined the Yangtze River Delta, enabling more cities 
to enjoy the dividends brought about by regional economic integration and reform and opening 
up; it is also conducive to promoting the development of the central region. Rise and 
revitalization will coordinate the promotion of regional economic development; it will also 
promote the spatial polarization of the economic development of the Yangtze River Delta to 
shrink and promote the common prosperity of the Yangtze River Delta. 
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3.3.2. Local Autocorrelation Analysis 
With the help of Geoda software to calculate the   index of the local ministry, local Geary 
clustering release maps of the economic development level of the provinces and cities in the 
Yangtze River Delta region from 2000 to 2019 are generated respectively. (Figure 4). 
 

 
Figure 4. A partial Geary cluster analysis diagram of the economic development level of the 

Yangtze River Delta from 2000 to 2019 
 
From the provincial scale, the provincial economic development level of the Yangtze River Delta 
region shows strong stability in the spatial distribution pattern, and the spatial path 
dependence is strong. The uneven economic development among the provinces is prominent, 
showing obvious high-high, low-low agglomeration distribution in the Yangtze River Delta. The 
high-value agglomeration areas are mainly distributed in the southern part of Jiangsu Province 
and the eastern part of Zhejiang Province. The low-value agglomeration areas are mainly 
concentrated in the entire Anhui Province, and the high-value and low-value agglomeration 
areas change over time during the development process, showing a trend of alternating single 
core and low core. 
From a city scale, the level of urban economic development in the Yangtze River Delta region 
from 2000 to 2019 showed a strong regional agglomeration in space, with significant 
differences in urban economic development. The high-value areas were mainly located in the 
Yangtze River Delta region adjacent to the two provinces of Jiangsu and Zhejiang. The central 
area of Shanghai has a single-core agglomeration pattern in most years, while the low-value 
areas are mainly concentrated in the central and western regions of the Yangtze River Delta. 
From the perspective of spatial pattern changes, the high-high agglomeration areas of the 
Yangtze River Delta region from 2000 to 2019 showed a change process from contiguous 
agglomeration distribution to discrete patchy mosaic distribution to agglomeration 
distribution. ; The distribution range of low-low accumulation areas is relatively stable, but 
after 2005, the continuous distribution in Anhui Province has broken from the middle and 
lower regions. 



Volume 2 Issue 12, 2021 

DOI: 10.6981/FEM.202112_2(12).0025 

195 

Frontiers in Economics and Management 

ISSN: 2692-7608 

Comparing the two large-scale spatial agglomeration and differentiation characteristics, it can 
be seen that the economic development level of the Yangtze River Delta region is quite different. 
The economically developed regions are mainly concentrated in the Yangtze River Delta region 
and the Jiangsu and Zhejiang Provinces adjacent to Shanghai. Shanghai is the Yangtze River 
Delta region and even the whole country. Core cities with highly developed economies have a 
significantly stronger ability to radiate and drive the economy of surrounding areas. 

4. Conclusion and Suggestion 

4.1. Conclusion 
This paper uses the Gini coefficient model of per capita GDP and the spatial autocorrelation 
analysis method to analyze the economic differences in the Yangtze River Delta region, and 
draws the following conclusions: (1) The Gini coefficient of per capita GDP in the Yangtze River 
Delta from 2000 to 2019 is generally in a relatively reasonable range, showing the first The 
development trend of expansion and contraction. The economic development gap in the 
Yangtze River Delta is mainly due to the unbalanced economic development of Anhui Province 
and other regions. (2) The level of economic development from 2000 to 2019 showed a positive 
global autocorrelation in space, and the trend of spatial agglomeration over time showed a 
trend of positive agglomeration and continuous strengthening. From a partial point of view, the 
provincial economic development level of the Yangtze River Delta region shows strong stability 
in the spatial distribution pattern, and the spatial path dependence is strong. The level of urban 
economic development spatially presents a strong regional agglomeration distinction, and 
there are significant differences in urban economic development. 

4.2. Suggestions 
To sum up, in order to narrow the economic development gap in the Yangtze River Delta, 
promote economic progress while achieving a higher level of development, the following 
suggestions are put forward: (1) Promote the deepening development of Anhui’s innovative 
economy and promote higher economic quality (2) Optimize the allocation of resources in the 
Yangtze River Delta region and enhance the level of regional openness (3) In-depth 
implementation of the innovation-driven development strategy. 
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