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Abstract 
In recent years, regional integration has become an important way for countries all over 
the world to promote regional coordinated development. Regional integration 
organizations and new situations of regional integration are emerging all over the world, 
and regional integration is deepening all over the world. Among them, market 
integration is the basic link to promote the development of regional integration. Relying 
on the golden waterway of the Yangtze River and building the Yangtze River Delta 
Economic Zone is an important measure to narrow the development differences 
between regions in the new era. Realizing the market integration of the Yangtze River 
Delta Economic Zone will help eliminate the obstacles to the flow of goods and factors, 
realize the sharing of resources, services and markets, and improve labor production 
efficiency. At the same time, it will also help 4 provinces and cities along the Yangtze 
River to realize functional complementarity and promote the coordinated development 
of the Yangtze River Delta Economic Zone. Therefore, this paper takes the Yangtze River 
Delta Economic Zone as the research object, calculates the market integration index of 
the Yangtze River Delta Economic Zone from 2001 to 2020. In addition, based on the 3D 
analysis framework of new economic geography, this paper constructs the influencing 
factor index system, makes regression by using Stata panel data, and puts forward 
relevant opinions and suggestions according to the regression results. 
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1. Introduction 

In the context of economic globalization, competition among countries has intensified, and 
uneven regional development is not uncommon. Since the beginning of the 20th century, more 
and more countries believe that regional economic integration can breakthrough threshold 
restrictions, enhance regional economic advantages, reduce trade costs through cooperation 
and win-win, and enhance overall competitiveness. Each country has shown new economic 
development. Trend-regional economic integration. 
Regional economic integration can break the barriers of administrative divisions, accelerate the 
free flow of elements, and achieve optimal allocation of resources. In the 40 years of reform and 
opening-up, China has gradually transformed from a relatively closed economy to an open 
economy and has entered a new stage of globalization and informatization. With the urgent 
needs of China’s economic transformation and upgrading and sustainable development, a 
realistic strategic choice for the “new normal” of economic and social development is to further 
break the “beggar-thy-neighbor” and to strengthen the coordination between various regions 
and regulate the economic organization between regions. Structure and deepen the reform of 
regional economic integration and other means to effectively guarantee and promote the stable 
growth of the regional economy, and help China move towards economic and social 
development and national rejuvenation. From the perspective of the domestic environment, 
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China’s average economic growth rate in the 30 years from the reform and opening up in 1978 
to the 2008 financial crisis was about 9.8%. By 2012, the average economic growth rate was 
already less than 8%. In 2017, the target was directly adjusted to 6.5%. Years of declining 
economic growth rates and successive downward adjustments of economic growth targets 
indicate that the driving force supporting China’s rapid economic growth is gradually declining 
and that China has begun to enter the “new normal” of economic development of “steady 
growth, structural adjustment, and transformation”; from the international environment Look, 
"reverse globalization" makes China's foreign trade face more severe and complex international 
competition and international risks. In this context, China has successively proposed three 
national development strategies: "One zone One Road", "Beijing-Tianjin-Hebei" and "Yangtze 
River Delta Economic Zone". Among them, the "zone and Road" in 2013 generally refers to the 
promotion of various economic factors through coordination. The free flow of resources to 
continuously improve the reasonable allocation of various resources and the deep and effective 
integration of the market economy; the 2014 “Beijing-Tianjin-Hebei” coordinated development 
principle refers to the effective promotion of the city by optimizing the spatial structure of the 
three major provinces and cities of Beijing-Tianjin-Hebei industrial transformation and 
upgrading have effectively solved the "big city disease"; the coordinated development of the 
"Yangtze River  Delta Economic Zone" in 2014 is to promote the coordinated development of 
regions through the promotion of new urbanization. As the Yangtze River Delta Economic Zone 
with the highest level of economic development and openness, the strongest innovation 
capabilities and new development concepts, the largest population density and development 
potential, and the fastest progress in modernization, it has a very high strategic position in 
China's all-round opening up pattern. Its development direction has received unanimous 
attention from the government and academia. In 1982, the State Council proposed the 
establishment of the Shanghai Economic Zone, marking the first time that the Yangtze River 
Delta Economic Zone was proposed as an economic region; In 1997, the Yangtze River Delta 
City Economic Coordination Committee was established, and the concept of the "Yangtze River 
Delta Economic Zone Economic Circle" was proposed; In 2005, the National Development and 
Reform Commission compiled the "Outline of the Yangtze River Delta Regional Planning", 
clarifying that the Yangtze River Delta region is composed of 16 cities; In 2010, the State Council 
approved the "Regional Planning for the Yangtze River Delta Region (2009-2020)", which 
clearly defined the traditional 16 cities as "The core area of the Yangtze River Delta". In the 
same year, the 10th meeting of the Yangtze River Delta Economic Coordination Committee 
further expanded the scope of the Yangtze River Delta Economic zone to 22 cities; In 2013, the 
Yangtze River Delta Economic Zone urban agglomeration was again expanded to 30 cities; In 
2016 , China’s National Development and Reform Commission and the Ministry of Housing and 
Urban-Rural Development issued the "Yangtze River Delta Urban Agglomeration Development 
Plan", which defines the Yangtze River Delta Economic Zone Urban Agglomeration as 11 
provinces and requires three provinces and one city to jointly build a world-class city with 
“global influence” Group"; In 2019, the national strategy has a place for the regional integration 
of the Yangtze River Delta Economic Zone, emphasizing the need to accelerate the integration 
of the Yangtze River Delta Economic Zone and make the Yangtze River Delta Economic Zone a 
growth pole for China’s development. Why is the Yangtze River Delta constantly expanding? At 
the strategic level, it can be explained to blur the concept of the province and promote the 
development of regional integration. However, is the development of regional integration 
conducive to economic growth? According to the numerical classification of GDP per capita in 
2017, it is found that there are four levels of three provinces and one city, and the core 15 cities 
of the Yangtze River Delta Economic Zone are in the first and second levels. The internal 
development is relatively balanced, but it is affected by the distance between each region and 
the core city, the level of industrialization, and the development of an export-oriented economy. 
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Due to the influence of factors such as level, the internal regional differences of the overall 26 
cities are much larger than the core areas of the Yangtze River Delta Economic Zone, and the 
gaps between cities and provinces are more obvious. 
 

Table 1. GDP of Yangtze River Delta Economic Zone in 2020 
Zone 2020 2019 Growth rate 

Shanghai 38700.5 38155.32 1.70% 

Jiangsu 102719 99631.52 3.70% 

Zhejiang 64613.3 62352 3.60% 

Anhui 38680.6 37114 3.90% 

Unit: RMB 100 million 

 

 
Figure 1. The proportion of the GDP of the Yangtze River Delta Economic Zone in China 

 
Given this, this article intends to use the panel data of the Yangtze River Delta Economic Zone 
urban agglomeration to learn regional economic development theories and relevant knowledge 
of new economic geography, explore the impact of market integration in the Yangtze River 
Delta Economic Zone on the economic growth of the Yangtze River Delta Economic Zone. This 
not only enriches the research results on the economic effects of market integration in the 
Yangtze River Delta Economic Zone urban agglomeration but also helps local governments in 
policy planning to a large extent. 

2. Literature Review  

2.1. Theoretical Basis of Market Integration 
The basic viewpoint of the theory of customs union was put forward by the American economist 
Wiener. He elaborated the basic viewpoint of the theory of Customs Union in the issue of 
Customs Union published in 1950. The theory of customs union means that two or more 
countries sign a contracting agreement to become an alliance, implement the system of tariff 
reduction or exemption within the customs union and realize the fair distribution of national 
income in the form of building an economic. 
The common market theory was first developed by spark (1956) proposed that different from 
the customs union theory, when analyzing the impact on the allies, the common market theory 
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takes into account the product market and factor market at the same time, abandons the 
premise that production factors cannot flow freely in the customs union, and considers whether 
the integration of product market and factor market can be realized at the same time. In the 
common market, production factors and products can be integrated at the same time. The 
realization of free flow among Member States will also have some new effects on the allies. 
Sitovsky (1986) put forward the effect of production factor flow. In the common market, the 
price of the same production factor will converge. He believed that the price difference of the 
same factor will lead to factor flow, achieve the purpose of resource allocation and improve the 
welfare level of the Member States. The integration of factor market and product market will 
produce the following economic benefits. First, the integration of factor market among allied 
countries Industrialization will produce an expansion effect, generate economic, benefits and 
improve welfare levels through trade transfer and trade creation catalysis. Second, the free flow 
of a production factor can drive the flow of production factors in its upstream and downstream 
industrial chain, produce an agglomeration effect and realize economies of scale. 
Since the 1990s, with the rapid development of economic globalization, the global market has 
become a research hotspot. Some economists have creatively combined economics and 
geography, which has laid the foundation for the development of new economic geography. In 
1995, Paul Krugman published Geography and trade, in which he reconsidered the economic 
spatial structure and change process by using the mathematical model based on the three 
assumptions of "incomplete competition", "increasing return" and "existing transportation 
cost", and extended to the analysis of globalization. 
The main research contents of new economic geography include the spatial agglomeration of 
economic activities and the power source of regional economic growth. Paul Krugman believes 
that integration can reduce transportation costs, promote the free flow of factors, affect the 
balance of global economic space, and change the domestic distribution mechanism of 
production factors and products. For the internal organizations of the alliance, the integrated 
development faces a lot of uncontrollability. When the economic and industrial structure 
development gap between the alliance organizations is large, it may produce some negative 
effects. Therefore, the impact of economic integration should be treated rationally. 
The theory of comprehensive development strategy comes from The challenge of South-South 
cooperation. Boris Sezerki, who gives a detailed description of the phenomenon of economic 
integration in developing countries. The theory of comprehensive development strategy holds 
that the construction of economic integration is a strategy for developing countries to enhance 
national competitiveness and coordinate regional development, which needs the backing of 
strong advocates and executors. Therefore, for developing countries, government intervention 
plays a vital role in the construction of economic integration. At the same time, in today's world, 
the future development of economic integration of developing countries will have an impact on 
the establishment of a new international order. 
The research method of the comprehensive development strategy theory is different from the 
traditional integration theory. When studying the integrated development of developing 
countries, it advocates adopting the interdisciplinary research method closely connected with 
the development theory, taking the integration construction as an effective development 
strategy from the perspective of developing countries, and fully considering the obstacles faced 
by developing countries in the process of building integration. When giving full play to the 
functions of the government and formulating integration policies, we should comprehensively 
consider the political and economic aspects. At the same time, we should emphasize that strong 
government intervention is needed in basic production and infrastructure construction. We 
should also pay attention to the layout of industrial structure, enhance the interdependence 
between enterprises, coordinate regional development and reduce regional differences. 
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2.2. The Meaning of Market Integration and the Development Status of the 
Yangtze River Delta Economic Zone 

The concept of market integration was first introduced by Vajda and Machlup further enriched 
this concept in 1975. Machlup believes that the realization of international market integration 
means that various market factors realize moderate flow in the market, and the transaction 
price will not change whether the buyer and the seller are in the place of factor production or 
the place of factor sales. Machlup uses "moderation" in describing the flow of market factors. 
The second word is because it is impossible to realize the complete flow of production factors. 
In fact, this definition also applies to domestic market integration. Lin (1994) defined the 
domestic unified market as when the commodity economy of each region develops to a certain 
stage and forms a relatively perfect social division of labor system, the economies of each region 
of a country are integrated to form an interdependent unified market, which should be able to 
play a role in reproduction. Market integration refers to the fact that different market subjects 
are constrained by the same supply and demand relationship within a certain space; this view 
is widely accepted at this stage. Shi and Ma (2006) creatively developed the concept of "natural 
market segmentation" and believed that the inherent characteristics of some products produce 
the phenomenon of market segmentation. For example, some products are not suitable for long-
distance transportation and can only be produced and sold locally, which leads to market 
segmentation. 
On the research status of the Yangtze River Delta Economic Zone, Bai (2015) found that the 
overall economic differences among provinces and cities in the Yangtze River Delta Economic 
Zone are gradually decreasing over time, with obvious characteristics of spatial agglomeration. 
At the same time, the trend of polarization is becoming more and more obvious, and the center 
is moving eastward, with obvious characteristics of unbalanced regional development. Wang 
(2019) used time distance and social network analysis methods to measure the urban 
connection network of the Yangtze River Delta Economic Zone, the study found that there are 
certain differences in the inter-city connection strength within the urban agglomeration of the 
Yangtze River Delta Economic Zone, and the connection strength between the cities in the 
eastern part of the Yangtze River Delta Economic Zone and other regions is relatively strong. In 
addition, it was found that the internal connection strength of each urban agglomeration is 
greater than the external connection strength, and the Yangtze River Delta Economic Zone city. 
The urban network density of the urban agglomeration is not high as a whole, and the urban 
network presents an imbalance of "sparse in the West and dense in the East" in space. Huang 
(2019) believed that regional plate development will lead to the non-free flow of various 
production factors among various subjects, limit the regional economic vitality, and is not 
conducive to the high-quality development of the Yangtze River Delta Economic Zone. Regional 
economic integration can weaken the impact of administrative barriers, improve the conditions 
for interregional exchanges, promote the free flow of production factors, and finally 
independently realize the agglomeration balance of the Yangtze River Delta Economic Zone 
high-quality economic development. 
In the integrated construction of the Yangtze River  Delta Economic Zone, Hou (2015) through 
the descriptive statistics of the industrial structure and GDP of the Yangtze River Delta 
Economic Zone, it is found that the GDP of the three major regions of the Yangtze River Delta 
Economic Zone has increased steadily, and the proportion of the Yangtze River Delta has 
gradually narrowed. Realizing the integrated development of the Yangtze River Delta Economic 
Zone still faces some challenges. Yong (2018) believed that the current development model 
dominated by the Yangtze River Delta Economic Zone is still "separate". For local governments, 
the integration construction will impact the original more stable development situation, have a 
certain impact on the industrial structure and resource allocation, and thus affect the regional 
economic development. Therefore, local governments will be relatively cautious about the 
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construction of market integration. Li (2015) used the price method to measure the market 
integration index of the Yangtze River Delta Economic Zone by using the information on 
commodity price response. The study found that the market integration index of the Yangtze 
River Delta Economic Zone generally showed an upward trend in fluctuation, with a pattern of 
low in the middle and high on both sides from east to west. 

2.3. Influencing Factors of China's Regional Market Integration 
Shen (2012) believed that economic density can reflect the level of regional economic 
development to a certain extent and can be used as an important variable in the study of 
economic structure, economic development performance, and regional integration 
development. Distance refers to the geographical distance between the two places. It is also 
used to measure the difficulty of goods and factors entering different markets and the cost 
consumed for entering different markets. The farther the distance between the two places is, 
the better.The greater the cost of entering the remote market, the more difficult it is to realize 
the free flow of production factors. When the geographical distance is certain, the more perfect 
the infrastructure such as transportation and communication, the lower the cost of production 
factors entering the remote market. Therefore, in the intermediate stage of market integration 
construction, we can improve the flow efficiency of production factors and promote the 
realization of market integration by improving the infrastructure construction. Poncet (2006) 
believed that apart from geographical factors, spatial distance should also include economic 
distance formed by backward infrastructures such as transportation and communication and 
institutional barriers. Segmentation refers to institutional barriers and cultural differences that 
have a negative impact on capital, technology, labor and other production factors or commodity 
flows, such as protectionism of local governments and protectionism of international trade. 
China's long-term fiscal decentralization and registered residence system are important factors 
restricting the free flow of production factors and impeding the integrated development of the 
market. 
Behrens (2004) found that under the condition of a certain economic scale and geographical 
distance, the international trade volume is mainly determined by the transportation cost. 
Countries with relatively perfect transportation infrastructure can often obtain higher trade 
volume, to realize the coordinated development of the regional economy. Liu (2011) chose the 
trade flow method to explore the impact of infrastructure on the development of China's 
regional economic integration. The study found that the development level of transportation 
infrastructure has a significant positive role in promoting inter provincial trade volume, and 
the marginal effect of transportation infrastructure on inter-provincial trade volume decreases 
with the increase of transportation infrastructure level. Cheng and Ye (2014) used the relative 
price method to measure the inter-provincial agricultural product market segmentation index 
and further explore the relevant influencing factors, the study found that the administrative 
fees represented by expressway fees exacerbated regional barriers, but the construction of 
railway infrastructure can significantly promote the integrated development of agricultural 
product market. 
Under the condition of economic opening, domestic and foreign markets have an inseparable 
relationship in production, sales, and circulation. Guo (2007) believed that domestic and 
foreign imbalances do not exist independently. On the contrary, they depend on each other and 
complement each other. The expansion of foreign trade may be caused by insufficient domestic 
demand. When foreign trade in coastal areas can always be profitable, economic growth will 
not spread to the central and western regions. In other words, foreign trade will squeeze 
domestic trade to a certain extent, which is unfavorable to the development of domestic market 
integration. Sheng and Mao (2011) studied the interactive relationship between trade opening, 
domestic market integration, and economic growth. The study found that compared with 
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domestic market integration, the impact of trade opening on economic growth will increase 
over time, and trade opening has a greater impact on coastal areas, domestic market integration 
has a greater impact on economic growth in inland areas, and the substitution effect of trade 
opening on domestic market integration will deepen market segmentation. Ren (2014) 
believed that trade opening will squeeze and occupy the development space of domestic trade 
to a certain extent, but when trade opening is greater than a certain extent, it can offset some 
of the negative effects of fiscal decentralization on domestic market integration. 

3. Methodology 

3.1. Construction of Market Integration Index System in the Yangtze River 
Delta Economic Zone 

Market integration finally shows that the efficiency of resource allocation reaches the highest, 
and the input-output ratio of factors, commodity prices and resident income converge. Based 
on the above theoretical analysis and understanding of the connotation of market integration, 
and with reference to relevant literature, this paper chooses to construct the evaluation index 
system of market integration in the Yangtze River Delta Economic Zone from the two 
dimensions of commodity market and factor market. Commodity market integration is 
reflected by commodity market integration index, and factor market integration includes labor 
market integration index and capital market integration index. 
(1) Commodity market integration 
Market integration is an important part of building a national unified market with rational 
distribution, orderly competition and unified opening. It is also an important measure to 
promote the market to play a decisive role in resource allocation, better serve the national 
supply side reform and promote China's economic transformation. In the early stage of the 
development of market integration, under the effect of market mechanism, commodities follow 
the market supply and demand relationship and rely on transportation, communication and 
other infrastructure to circulate among regions, forming a primary unified market. With the 
circulation of commodities among regions, the contacts between regions are increasing, the 
cooperation between governments and enterprises is becoming frequent, and the level of 
market integration is also constantly improving. At the same time, based on the local resource 
endowment and comparative advantages, all localities have formed a reasonable industrial 
division of labor, and the degree of specialization and market competitiveness have been 
continuously improved. Commodity integration should be the integration of products from 
production, sales, logistics and service. When measuring the degree of commodity market 
integration in the Yangtze River Delta Economic Zone, this paper calculates the market 
integration index of the Yangtze River Delta Economic Zone based on the eight commodity price 
indexes of food, tobacco, wine and clothing, household equipment and services, housing, 
transportation and communication. 
(2) Factor market integration 
The construction of market integration cannot be separated from the construction of factor 
market. The essence of the integrated development of factor market is to stimulate the vitality 
of factor market, break the regional division, and realize the free flow and integration of factors 
between regions. The free flow of goods has strengthened the links between regions, and labor, 
capital and other production factors have also entered the market with the links between 
regions relying on infrastructure such as transportation and communication, so that the market 
can play a role in allocating resources. The integration of factor market should include finance, 
technology, property rights trading, entrepreneurship and employment policies. According to 
the theoretical analysis , this paper chooses to measure the integration index of the factor 
market of the Yangtze River Delta Economic Zone from the labor market and the capital market. 
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The labor market measures the integration level by measuring the difference of the average 
wage between provinces and cities with the relative price method, and the capital market 
measures the integration level of the capital market by measuring the deviation of the capital 
return rate of each province with the dispersion analysis method. 

3.2. Measurement Method of Market Integration Index 
When measuring the market integration index, first measure the market integration index of 
commodity and factor market respectively, and finally calculate the comprehensive market 
integration index using the entropy weight method. Referring to the methods widely used in 
measuring the regional market integration index at present, first measure the commodity 
market, labor market and capital market segmentation index, and then determine the 
commodity market, labor market and capital market integration index in the form of reciprocal. 
The specific calculation steps of the market integration index of the Yangtze River Delta 
Economic Zone are as follows: first, based on the one price law, and based on the eight 
commodity price indexes and average wage data of various provinces and cities, the integration 
index of commodity market and labor market of various provinces and cities is calculated by 
using the relative price method; Secondly, according to the marginal rate of return of capital 
factors, calculate the variance of the marginal rate of return of capital in each province and city, 
and take the reciprocal to calculate the capital market integration index of each province and 
city; Finally, the entropy weight method is used to determine the weight of commodity market, 
labor market and capital market through the information contained in the index itself, and the 
market integration index of the Yangtze River Delta Economic Zone is calculated. 
(1) Relative price method 
The theoretical basis of the relative price method is Samuelson's iceberg transportation cost 
model. The core point of the iceberg cost model is that the failure of the one price law is caused 
by the inter regional transaction cost, and the model makes a reasonable correction to the one 
price law. In the existing region i and region j, assuming that the price of a commodity 𝑃  in place 
i is the same as that in place j due to the existence of transaction costs, the price sum of the 
commodity in the two places may not be completely equal, and the direction of price adjustment 
may not be the same, either in the same direction or in the opposite direction. However, as long 
as the value of the relative price 𝑃 /𝑃 fluctuates within a certain range, it can be considered that 
the market between regions i and j is integrated. 
Suppose i and j are regions, 𝑃 , expressed k as the prices of commodities in the regional i period 
t. The calculation steps of market integration by using the relative price method are as follows: 
1) Calculate the absolute value of the relative price. Taking the absolute value of the relative 
price is to avoid the relative price value due to the different calculation order of the two places. 
 

𝑄 , = ,

,

−
,

,

                                                              (1) 

 
2) The fixed effect is eliminated by means of de averaging. The difference  𝑄 ,  of commodity 
prices between regions is composed of two parts: the first part is the fixed effect 𝛼  related to 
industry and unit characteristics; The second part is the random effect 𝜀 ,  related to the 
commodity market environment of the two places. To eliminate the fixed effect 𝛼 , the average 
value 𝑄  should be obtained for the relative price 𝑄 ,  of all regional combinations of 
commodities in the period, and then the relative price 𝑄 ,  among regional combinations is 
subtracted from the average value 𝑄  to obtain the relative price change part 𝑞 , :  
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𝑄 , − 𝑄 =(𝛼 -𝛼 )+(𝜀 , -𝜀̅ , )                                                 (2) 

 
𝑞 , =(𝜀 , -𝜀̅ , )= 𝑄 , - 𝑄                                                        (3) 

 
3) For the relative price change part 𝑞 , , calculate the variance and record it as var(𝑞 , ). 𝑞 ,  
represents 𝑄  unexplained random effects and other random factors, and var( 𝑞 , ) 
represents market segmentation index. Further construct the market integration index: 
 

INDEX=1/ var(𝑞 , )                                                             (4) 

 
Where INDEX is the market integration index. 
(2) Calculation method of deviation of return on capital 
The return on capital represents the input-output efficiency of capital elements and determines 
the flow direction of capital elements. The convergence of the differences in the rate of return 
on capital among regions means that the market plays a role in resource allocation and the 
integration of the capital market continues to develop. The marginal output method is often 
used in calculating the rate of return on capital. First, the correct production function is set. In 
this paper, Cobb Douglas production function, which is the most used production function in 
economic research, is selected. The specific steps for calculating the deviation of the rate of 
return on capital are as follows: 
1) The following classical Cobb Douglas production function is established: 
 

𝑌 , =𝐴 , 𝐾 , 𝐿 ,                                                                      (5) 

 
Convert to logarithmic form: 
 

𝑙𝑛𝑌 , =𝑙𝑛𝐴 , +𝛼 𝑙𝑛𝑌 , +𝛽 𝑙𝑛𝑌 ,                                                          (6) 
 
2) Calculate the material capital stock k of each province. And adopt the proposed perpetual 
inventory method. 
 

𝐾 , =(1-δ)𝐾 , + ,

,
*100                                                             (7) 

 
Calculation of initial capital: 
 

𝐾 , =𝐼 , /(𝑔 , +𝛿 , )                                                         (8) 
 
Where, 𝐾 ,  represents the capital stock of i Province in period t; 𝐼 , represents the nominal total 
investment of i Province in the period t, i.e. the total investment in fixed assets; 𝑃 , represents 
the fixed asset investment price index of i Province in period t; δ represents the economic 
depreciation rate of material capital; 𝑔 , represents the GDP growth rate of i Province in period 
t. 
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3) Calculate the capital return rate 𝑘  of each province. The weighted least square method is 
used to estimate the capital marginal output 𝛼  of each province and city, and the capital return 
𝑘 ,  is calculated by substituting the following formula: 
 

𝑘 , =𝛼 *( ,

,
)                                                                        (9) 

 
4) Calculate the deviation of capital return rate of each province. First of all, the return on capital 
𝑘 𝑘 ...𝑘  in period t is sorted in the order from the largest to the smallest, and it is recorded as 
the deviation D of 𝑘 𝑘 ...𝑘 , which is defined as: 
 

D=
∗
∑ 𝑖( 𝑘 -𝑘)                                                            (10) 

 
Among them, the deviation D is the calculated market segmentation index, and the reciprocal 
of it represents the market unification index. 
(3) Entropy weight method 
The entropy weight method determines the weight through the information content of the 
index itself, so that the composite index can more truly reflect the data itself. The T-Year data 
of c cities are taken as the evaluation object set M=(𝑀 𝑀 ...𝑀 ), and the evaluation value 
𝑥 , (i=1,2…m,j=1,2…n) of the object 𝑀  of the index set n city i for the index 𝑁 . 
1) The decision matrix X is constructed, and the decision matrix is dimensionless to obtain the 
standardized matrix V=(𝑣 ) ∗ . 

2) The occurrence probability of influence factors is calculated according to the standardized 
matrix: 
 

𝑝 =
∑

                                                                       (11) 

 
3) Find the entropy value of the jth influence factor: 
 

𝑝 =
( )

∑ 𝑝 𝑙𝑛( 𝑝 )                                                           (12) 

 
When 𝑝 =0 or =1, the 𝑝 𝑙𝑛(𝑝 )=0. 
4) Find the entropy weight of the jth influence factor: 
 

𝑊 =
∑

                                                                     (13) 

 
5) Synthetic index: 
 

𝑟 =∑ 𝑤 𝑣                                                                    (14)             

𝑟  is the synthetic index after integrating multiple factors. 

3.3. Data Sources 
In terms of data sources, this paper uses the eight categories of commodity price indexes that 
constitute the consumer price index of the four provinces and cities when calculating the 
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commodity market integration index, uses the average wages of the employees of the four 
provinces and cities when calculating the labor market integration index, and uses the GDP 
growth rate, fixed asset investment, fixed asset investment price index and other data 
indicators of the four provinces and cities when calculating the capital market integration level. 
The data in this paper comes from the statistical yearbook data and bulletin data, specifically 
including: China Statistical Yearbook 2001-2020, national economic statistics bulletin, 2001-
2020 provincial statistical yearbooks, etc. 

3.4. Analysis on the Evolution of Market Integration Index and Regional 
Differences in the Yangtze River Delta Economic Zone 

3.4.1. Analysis on the Evolution of Commodity Market Integration and Regional 
Differences in the Yangtze River Delta Economic Zone 

Table 2. Commodity market integration index of provinces and cities in the Yangtze River 
Delta economic belt 

Year Shanghai Jiangsu Zhejiang Anhui 

2001 0.256 0.925 0.244 0.32 

2002 1.94 0.914 0.858 0.826 

2003 0.383 0.931 0.452 0.488 

2004 1.8 0.74 0.445 0.575 

2005 2.62 0.887 0.964 0.967 

2006 1.536 1.153 1.925 0.813 

2007 0.683 0.941 0.471 0.521 

2008 1.017 0.703 0.605 0.549 

2009 1.412 2.970 1.258 1.288 

2010 1.085 3.178 0.944 0.699 

2011 1.023 1.658 0.700 0.892 

2012 1.624 1.903 0.354 0.645 

2013 0.634 2.498 0.732 0.766 

2014 1.077 1.807 1.569 1.118 

2015 1.410 1.831 1.735 1.570 

2016 1.125 2.814 1.150 0.856 

2017 1.154 1.475 1.701 1.512 

2018 1.329 1.337 1.546 1.392 

2019 3.398 3.770 1.542 1.995 

2020 1.610 1.241 2.222 1.270 

 
Table 2 and Figure 2 reflect the evolution of commodity market integration index of the Yangtze 
River Delta Economic Zone and the three major regions from 2001 to 2020. From 2001 to 2020, 
the commodity market integration index of various regions fluctuated between (0, 4). The 
lowest commodity market integration index of Shanghai, Anhui and Zhejiang appeared in 2001, 
but that of Jiangsu was the lowest in 2008. The market integration index of Shanghai, Jiangsu 
and Zhejiang reached the peak in 2019, and the commodity market integration index of 
Shanghai was the highest. The integration index of Anhui commodity market will reach the 
highest value in 2020. The market segmentation trend of the Yangtze River Delta Economic 
Zone is decreasing, and it is developing towards a unified large market for commodities. Anhui 
market integration index showed a relatively stable upward trend in other years except for a 
small decline in 2016 and 2020 Compared with other regions, the fluctuation range of Jiangsu 
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region is relatively small and the overall situation is relatively stable. In 2020, when the 
commodity market integration index of other regions drops, Zhejiang region shows an upward 
trend, which indicates that the commodity price index of Zhejiang Province is relatively similar 
and the commodity unified market is well developed. The level of commodity market 
integration in Jiangsu Province developed steadily before 2008, and fluctuated greatly after 
2008. There were large fluctuations in 2009, 2011, 2018 and 2019. This shows that the 
development of the unified large commodity market in Jiangsu is not stable after 2008. 
Shanghai and Zhejiang, on the contrary, fluctuated greatly before 2007, and after 2007, they 
showed a steady rising trend. The market segmentation trend was decreasing, and they were 
developing towards a unified commodity market. 
 

 
Figure 2. Commodity market integration index of provinces and cities in the Yangtze River 

Delta Economic Zone 
3.4.2. Analysis on the Evolution of Labor Market Integration and Regional Differences 

in the Yangtze River Delta Economic Zone 
Table 3 and Figure 3 reflect the evolution of labor market integration in the Yangtze River Delta 
Economic Zone from 2001 to 2020. The integration level of Anhui labor market is relatively 
slow, but it is relatively stable as a whole, showing a slow growth. The Shanghai labor market 
integration index fluctuated around 0.5 before 2011, and the market integration did not 
develop substantially. After 2011, the market integration index fluctuated greatly, but the 
overall trend was rising. Jiangsu shows a change trend similar to the integration level of Anhui's 
labor market. Before 2017, the fluctuation range was small and it was in a state of slow growth. 
In 2018, it increased significantly, and in 2019, it sharply decreased to 0.796, which continued 
to decline in 20 years. Before 2009, the integration of the labor market in Zhejiang was 
relatively stable and slowly rising. In 2010, it began to fluctuate, but the upward trend was 
obvious. In 2017, it began to decline, and by 2020, it had dropped to 0.39. Compared with other 
regions, the integration of the labor market has obvious disadvantages. On the whole, the 
unified fluctuation track of labor market integration before 2010 was obvious, and then the 
unified fluctuation track gradually disappeared, and the level and changes of labor market 
integration among different regions were different. 
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Table 3. Labor market integration index of provinces and cities in the Yangtze River Delta 
Economic Zone 

Year Shanghai Jiangsu Zhejiang Anhui 
2001 1.106 0.193 0.298 0.242 
2002 0.314 0.129 0.542 0.197 
2003 0.513 0.426 0.873 0.343 
2004 0.255 0.533 0.416 0.381 
2005 0.387 0.618 0.558 0.477 
2006 0.633 0.832 0.463 0.519 
2007 0.308 0.247 0.876 0.325 
2008 0.620 0.429 0.566 0.375 
2009 0.566 0.730 0.799 0.464 
2010 0.550 0.655 0.204 0.278 
2011 0.563 0.598 1.480 0.451 
2012 0.331 0.358 1.340 0.463 
2013 0.849 0.500 0.793 0.476 
2014 1.412 0.713 0.790 0.620 
2015 0.918 0.709 1.076 0.381 
2016 0.278 0.822 1.260 0.615 
2017 1.127 0.598 1.298 0.682 
2018 4.461 1.463 0.686 0.676 
2019 1.801 0.796 0.477 0.635 
2020 1.691 3.403 0.391 0.698 

 

 
Figure 3. Labor market integration index of provinces and cities in the Yangtze River Delta 

Economic Zone 
3.4.3. Analysis on the Evolution of Capital Market Integration and Regional Differences 

in the Yangtze River Delta Economic Zone 
Table 4 and Figure 4 reflect the evolution of capital market integration in the Yangtze River 
Delta Economic Zone from 2001 to 2020. Before 2010, all regions maintained a relatively 
uniform fluctuation trend. In 2011 and after, the peak value no longer appeared in 2014, but 
appeared successively, with great differences. Shanghai's integration index fluctuates greatly, 
resulting in the integration index of Shanghai being lower than that of other regions for a long 
time. The capital market integration index of Jiangsu is basically higher than that of other 
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regions, with a peak of 1.634 in 2013, three times that of Shanghai. Zhejiang's capital market 
integration level basically maintains a stable and rising state, and the stability is also the highest. 
It is not as volatile as that of Jiangsu. This shows that the development speed of Zhejiang's 
capital market integration is relatively uniform. The capital market integration index of 
Zhejiang also reached a peak of 1.229 in 2013. 
 

Table 4. Capital market integration index of provinces and cities in the Yangtze River Delta 
Economic Zone 

Year Shanghai Jiangsu Zhejiang Anhui 

2001 0.384 0.210  0.111 0.135 

2002 0.373 0.328 0.129 0.179 

2003 0.536  0.274 0.339 0.228 

2004 0.416 0.169 0.446 0.166  

2005 0.675 0.526 0.394 0.390  

2006 0.317 0.355 0.549 0.330  

2007 0.482 0.599 0.728  0.526  

2008 0.396 0.297 0.388 0.288 

2009 0.596  0.309 0.353 0.327 

2010 0.652 0.343 0.497  0.365 

2011 1.301 0.487 0.536 0.484 

2012 0.470  0.607 0.692 0.330  

2013 0.402 1.643 1.229 0.353 

2014 0.691 0.992 0.725 0.878 

2015 0.306 0.834 0.481 0.628 

2016 0.294 0.613 0.874  0.505 

2017 0.274 1.130  0.764 0.498 

2018 0.353 1.401 1.061 0.608 

2019 0.272  1.002  0.645 0.450  

2020 0.767 1.029  0.874 0.917 

 

 
Figure 4. Capital market integration index of provinces and cities in the Yangtze River Delta 

Economic Zone 
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3.5. The Analysis of Influencing Factors and Framework Construction 
In 2009, the world bank issued the World Development Report 2009: Reshaping the world 
economic geography. The report reconstructed the policy debate framework of regional 
integration, regional development, and urbanization, and summarized some development 
experiences of early developed countries, to provide a basis for regional integration and 
urbanization development in developing countries. The analysis framework considers that the 
density, distance, segmentation, and other economic and geographical characteristics lead to 
the imbalance of regional economic development. The analysis framework is also known as the 
"3D" analysis framework, which is regarded as a high summary of a series of research results 
on new economic geography. This chapter constructs the influencing factor indicator system of 
market integration of the Yangtze River Delta Economic Zone Based on the analysis framework 
on new economic geography. According to the previous theoretical research, we combed the 
following important influencing factors. 
 

Table 5. Indicator system of influencing factors of market integration in the Yangtze River 
Delta Economic Zone 

Primary 
indicators 

Secondary 
indicators 

Tertiary indicators 

Density factors 
Economic density GDP / geographical area 

Population density Non-agricultural population/total employed population 

Distance factors 

Transportation 
facilities 

Weighted average distance based on freight volume of 
railway, highway and shipping/ geographical area 

Communication 
facilities 

Telecommunication long-distance optical cable line length / 
geographical area 

Segmentation 
Factors 

Marketization 
The output value of non-state-owned industrial 

enterprises/Total output value of industrial enterprises 
Openness Total import and export value / GDP 

Government 
intervention 

Government expenditure / GDP 

3.6. Model Setting 
To study the influence of density, distance and segmentation on market integration, this paper 
constructs the following econometric model: 
 

index =α+β 𝑒𝑐𝑑 +β 𝑢𝑟𝑏 +β 𝑡𝑟𝑑 +β 𝑡𝑒𝑙 +β 𝑚𝑘𝑑 +β 𝑜𝑝𝑒𝑛 +β 𝑔𝑜𝑣 +𝜀  
 
index represents market integration index, 𝑒𝑐𝑑  represents economic density, 𝑢𝑟𝑏  
represents urbanization, 𝑡𝑟𝑑  represents transportation facilities, 𝑡𝑒𝑙 represents 
communication facilities, 𝑚𝑘𝑑  represents marketization, 𝑜𝑝𝑒𝑛  represents openness, and 
𝑔𝑜𝑣  represents government intervention. 
(1) Explained variable 
The market integration index (index) uses the market integration index calculated from the 
commodity market, labor market and capital market in 4 provinces, cities and three regions of 
the Yangtze River Delta Economic Zone in China's National Bureau of statistics from 2001 to 
2020 as the explanatory variable. 
(2) Explanatory variable 
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Economic density (ecd). The calculation method of economic density is the GDP of each 
province / geographical area of each province. The economic density reflects the degree of 
regional economic agglomeration and regional attraction. 
Urbanization (urb). The calculation method of population density is non-agricultural 
population / total employment population. Population density reflects the geographical 
concentration of the regional population. The higher the level of urbanization, the higher the 
geographical concentration of the population and the stronger the agglomeration capacity. 
Transportation facilities (trd). The calculation method of transportation facilities is to calculate 
the weighted distance / geographical area of each province based on the proportion of freight 
volume of railways, highways and shipping in each province, reflecting the convenience of 
transportation tools in each province. 
Telecommunication facilities (tel). The calculation method of telecommunication facilities is the 
length of telecommunication long-distance optical cable lines in each province / Province / 
geographical area, reflecting the development level of regional telecommunication services. 
Market oriented (mkd). The market-oriented calculation method is the GDP of non-state-owned 
industrial enterprises in each province / the GDP of state-owned industrial enterprises in each 
province, reflecting the market-oriented level and economic decentralization of each province. 
Government intervention (gov). The calculation method of government intervention is that the 
financial expenditure of each province / GDP of each province reflects the degree of financial 
intervention of each province. 
Openness: the calculation method of opening to the outside world is the total import and export 
volume of provinces and cities / the GDP of provinces and cities, which is adjusted according to 
the annual exchange rate of RMB against the US dollar to reflect the degree of regional opening 
to the outside world. 

4. Empirical Results and Analysis 

According to the above ideas, the panel data of 4 provinces and cities in the Yangtze River Delta 
Economic Zone and the panel data of three regions are analyzed by Stata 14.0. To avoid pseudo 
regression, unit root and cointegration tests were performed on the panel data before 
regression analysis to verify whether there is a long-term stable relationship between variables. 
According to the results of the Hausman test, we can choose a fixed effect or random-effect 
model. 
Among the density factors, the increase of the economic density of provinces and cities in the 
Yangtze River Delta Economic Zone has significantly promoted the market integration index of 
the Yangtze River Delta Economic Zone. The economic density has increased by one unit, and 
the market integration index of provinces and cities has increased by 0.43 units. In the process 
of gradual regression, the economic density has always played a significant role in promoting 
the improvement of the market integration of the Yangtze River Delta Economic Zone, and the 
promotion effect is constantly amplified. Urbanization has also passed the significance test. It 
is significant at the 1% level, and the coefficient is positive. The urbanization level has increased 
by one unit, and the market integration index of provinces and cities has increased by 0.52. In 
the process of gradual regression, urbanization has maintained a significant role in promoting 
the improvement of market integration of provinces and cities in the Yangtze River Delta 
Economic Zone, but the role is gradually decreasing. It shows that higher economic 
agglomeration and population agglomeration can significantly promote the improvement of the 
market integration index. At the same time, it means that the agglomeration radiation capacity 
of provinces and cities in the Yangtze River Delta Economic Zone needs to be further 
strengthened. 
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Table 6. Regression results 

 

 Density Density, 
Distance 

Density, Distance, 
Segmentation 

Yangtze River Delta Economic 
Zone 

ecd 
0.0655※※
※ 

0.0477※※※ 0.4365※※※ 0.0017 

 (4.91) (3.96) (2.29) (0.06) 

urb 
1.1619※※
※ 

0.7638※※※ 0.5259※※※ 0.1172 

 (15.82) (5.55) (4.32) (0.42) 

trd  0.1263※※※ 0.0198 0.0585 

  (2.91) (0.51) (-0.03) 

tel  0.1263 0.1140  -0.0054 

  (0.57) (0.93) (-0.03) 

mkd   0.1506※ 0.5256※ 

   (1.83) (4.37) 

open   -0.0468※※ -0.0648※※※ 

   (-1.98) (-2.49) 

gov   0.6054※※※ 2.1756※※※ 

   (2.63) (1.69) 

_cons 
-0.4545※※

※ 
-0.3063※※※ -0.2929※※※ -0.5236※※※ 

 (-10.65) (-5.09) (7.79) (-3.53) 

N 220 220 220 60 

R^2 0.6240  0.6544 0.6982 0.7039 
Mode

l FE FE FE RE 

Note: T statistic values are in parentheses; ※※※, ※※, and ※ indicate significant at the level of 1%, 
5%, and 10%, respectively. 

 
Among the distance factors, the impact of transportation facilities and communication facilities 
on the market integration of provinces and cities in the Yangtze River Delta Economic Zone is 
not significant, but the coefficient is positive. However, after adding segmentation factors, the 
promotion effect of transportation infrastructure on the market integration index becomes 
insignificant, which may be because the promotion effect of transportation infrastructure and 
communication facilities on the market integration index will be weakened due to geographical 
averages. At the same time, the transportation and communication facilities in some areas fail 
to play an effective role, affecting the integration process. There is a certain gap in the 
construction of infrastructure and communication facilities between provinces and cities in the 
Yangtze River Delta Economic Zone. In recent years, the Yangtze River Delta Economic Zone 
has paid attention to the construction of the high-speed railway, subway and highway lines, 
many ports and developed logistics and transportation. The improvement of these 
transportation facilities and the diversified choices of travel and transportation have greatly 
shortened the distance between provinces and cities and promoted the development of market 
integration. The transportation and communication facilities in the central and western regions 
are relatively backward, which does not play a significant role in promoting the development 
of market integration. 
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Among the segmentation factors, marketization, openness and government intervention have 
passed the significance test, which are significant at the level of 10%, 5% and 1% respectively. 
The coefficients of marketization and government intervention are positive and the coefficient 
of openness is negative. For each unit of marketization and fiscal decentralization, the market 
integration index will increase by 0.15 and 0.60 units respectively. For each unit of openness, 
the marketization index will decrease by 0.047 units. The improvement of marketization means 
that the proportion of non-state-owned economies increases. A large number of private 
enterprises and foreign-funded enterprises participate in market competition, which greatly 
stimulates the market price mechanism, determines the resource allocation by the market, 
improves the economic operation efficiency and promotes the development of market 
integration. With the rising level of opening to the outside world and the gradual integration of 
provincial and municipal economies into the international market, there will be a substitution 
effect and deepen the level of domestic market segmentation. Government intervention shows 
a positive role in promoting, which is different from the expected. It may be the effect of local 
government budget expenditure and transfer payment investment in public services. 
Infrastructure construction will reduce the impact of segmentation factors to a certain extent 
and promote market integration. 
The Yangtze River Delta economy has a developed transportation network, rapid economic 
development, high degree of opening to the outside world, high level of market-oriented 
development, active private enterprises, perfect industrial layout and industrial chain among 
provinces and cities, and closer economic ties. The whole Yangtze Delta River Economic Zone 
has a strong attraction to surrounding provinces and cities. The promotion of population 
agglomeration, economic agglomeration and transportation infrastructure is weakened by 
geographical averages and other factors, and the promotion effect is not so obvious. 

5. Policy Implications and Conclusion  

The empirical evidence shows that market segmentation can impede the effect of economies of 
scale, the efficient use of unproductive capital, exacerbate the inequitable distribution of 
income between regions, and affect the process of cross-regional infrastructure integration by 
regional governments, while market integration can remove market barriers to regional 
cooperation, facilitate the free flow of production factors and promote economic development. 
Based on the results of this paper's empirical analysis, the following recommendations are 
made. 
The "invisible wall" in the region hinders the rational flow of resources within the region. 
Therefore, the three provinces and municipalities need to first abandon the traditional 
administrative tendency of self-centeredness and exclusion, break the restrictions of their 
respective administrative divisions, actively explore and improve the mechanism of cross-
regional cooperation, communication, and consultation as well as the docking mechanism 
internally to enhance the degree of economic integration, and meantime, the central 
government needs to grant the municipal governments of the three provinces and cities the 
right to collaborate on governance. 
The factors affecting market integration vary considerably between provinces and cities, and 
the factors driving economic growth are different, so the construction of market integration has 
to lead to regional economic development in terms of different mechanisms and instruments 
through the joint role of the market and the government. Along with the reform of government 
institutions, the impact of government intervention on market integration has become more 
and more obvious. Government departments: (1) Continue to build a healthy and reasonable 
market environment for urban agglomerations, improve top-level design, reduce obstacles to 
the flow of human capital and technology, make full use of the driving function of core 16 cities 
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on other cities, form a "strong core, promote related" economic development model, and 
enhance the comprehensive competitiveness of the region by strengthening the overall vitality 
of urban agglomerations to make up for the deficiencies of market failure; (2) Integrating 
transportation resources such as highways and railways within urban agglomerations, 
shortening geographical and spatial-temporal differences between regions by reducing the 
transportation costs of various commodities, promoting the horizontal cross-regional flow of 
various commodities, and purposefully accelerating the construction of highways, railways, air 
transport and other transportation infrastructure facilities to create a more complete multi-
level regional transportation network system can naturally reduce the level of market 
segmentation and promote market integration; (3) Refine industrial policies and supervisory 
and management approaches, establish transparent and competitive rules for orderly 
competition, carry out unified layout, planning and management internally, and regularly study 
local comparative and competitive advantages by building a platform for information sharing 
and information linkage, select industrial policies suitable for local areas, break the situation of 
homogeneous industrial structures and scattered industrial layouts, and promote functional 
complementarity among provinces and municipalities. Such as the establishment of a unified 
market centered on Shanghai, Nanjing, and Hangzhou, giving full play to the functions of 
Shanghai's international trade center, expanding the strengths of Jiangsu's manufacturing 
industry, and relying on universities such as Nanjing University, Zhejiang University, and 
Shanghai Jiao Tong University to achieve cross-regional research cooperation. 
The "demographic dividend" in the Yangtze River Delta Economic Zone region is gradually 
disappearing, especially in the nine cities of Jiangsu. On the one hand, it shows that with the 
gradual disappearance of China's "demographic dividend", promoting the reform of the 
administrative system, the reform of state-owned enterprises, and the improvement of regional 
coordination mechanisms are important entry points for market integration; On the other hand 
indicating that the level of human capital in the Yangtze River Delta Economic Zone is not equal 
and that there are large regional and inter-regional differences. For example, although Jiangsu 
Province has started to build a "talent peak", providing financial support and investment and 
financing matching for high-level talents to start their businesses, Jiangsu Province needs to 
give more consideration to how to distribute people between the north and the south, so that 
Jiangsu Province can develop in a balanced way. In this context, the three provinces and cities 
need to continue to strengthen their cooperation and aim to establish an open science and 
technology innovation system to attract high-tech talents and create an international science 
and technology innovation center. 
While dependence on international markets will make the national economy of the Yangtze 
River Delta Economic Zone more vulnerable to a downturn in the international economic and 
financial environment, benign foreign trade will also cushion some of the negative effects when 
a financial crisis hits. For provinces and cities in the Yangtze River Delta Economic zone, those 
with a lower degree of openness to the outside world should focus on expanding the degree of 
openness to the outside world, so that the international market can replace the domestic 
market and promote economic development; those with a higher degree of openness to the 
outside world should focus on improving the quality of openness to the outside world, 
attracting foreign investment by building special industries and product services, and making 
the international economy develop in concert with the domestic economy while focusing on the 
development of the domestic economy. Form a good environment for cooperation and 
competition. 
The study also found that the long-term market integration of Jiangsu and Anhui provinces is 
not significant for the neighboring economies, while the long-term market integration of 
Zhejiang province is significant for the neighboring economies, suggesting that Zhejiang 
province should consider allowing more provincial cities to join the Yangtze River Delta 
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Economic Zone city cluster. Jiangsu and Anhui provinces should adopt a characteristic 
advantage strategy to promote local economic growth, for example, by increasing the 
investment in science and technology for the region's advantageous products, thus giving the 
region's products a higher added value, thus improving their independent innovation capacity 
and promoting the upgrading of the industrial structure of the whole region, for example, by 
introducing advanced technology and manufacturing processes from multinational companies 
to improve the quality of industrial products. 
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