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Abstract 
Regional economic integration has become one of the main trends and important 
characteristics of world economic development. With the continuous improvement of 
market mechanism, the coordination of macro-control by the central government and 
the initiative of local governments, typical regions in China have formed their own 
development models and embarked on the integration path suitable for their own 
development, the choice of the Yangtze River Delta region as the research object. With 
the new policy published, the Yangtze River Delta urban agglomeration needs to improve 
after meeting its own development bottleneck. The economic integration of various 
economic regions is also facing many difficulties and obstacles, the situation of Yangtze 
River Delta is one of the examples, which may reflect the overall development of China. 
Due to the complex region development, this paper focuses on the analysis of main 
economic indicators of the main cities in Yangtze River Delta, and discussion on the 
integrated development of the Yangtze River Delta and the main problems facing the 
region and puts forward the corresponding countermeasures. 
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1. Introduction 

In the context of economic globalization, competition between countries has intensified, and 
regional development is very common. Since the beginning of the 20th century, more and more 
countries have believed that regional economic integration could break through the threshold 
through win-win cooperation, enhance regional economic advantages, reduce trade costs, and 
improve overall competitiveness [3]. 
All countries have shown a new trend of economic development-- Regional economic 
integration. The purpose of economic integration is to reduce costs for consumers and 
producers and increase trade between regions participating in the agreement, a process that 
typically involves reducing or removing trade barriers and coordinating monetary and fiscal 
policies. 
With the continuous improvement of the market mechanism, the coordination of the central 
macro-control and the initiative of local governments, typical regions in China have formed 
their own development models and embarked on an integrated road suitable for their own 
development. A typical example is the Yangtze River Delta region, in Figure 1. 
In 1982, the idea of establishing the Shanghai Economic Zone was proposed, and by 2019, it 
was determined that the Yangtze River Delta region would include 41 prefecture-level cities, 
covering three provinces and one city. As an urban agglomeration with the highest level of 
economic development and openness, the strongest innovation capability, the most intensive 
new development concepts, the greatest development potential, and the greatest development 
potential in China, this region has a high strategic position, and its development direction is 
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concerned by the government and academia [6]. Consistent concern. This phase of regional 
integration begins a new process as a national strategy. 
 

 
Figure 1. Map of Yangtze River Delta (Personal collection) 

2. Research Purpose 

In recent years, the overall situation of economic development in the Yangtze River Delta is still 
considerable, and various macroeconomic indicators have increased to a certain extent. 
However, in the context of severe domestic inflation, tightening regulatory policies, and 
turbulent international economic environment, the overall downward trend of the regional 
economy is very obvious. In addition to the uncertain world political situation and the impact 
of the new crown epidemic, the pressure for economic restructuring and transformation has 
further increased. This article will mainly focus on the following aspects. 
1) Comprehensive evaluation of the development of the Yangtze River Delta urban 
agglomeration. 
In recent years, as one of the three major coastal city clusters in China, the economic 
development of the Yangtze River Delta has attracted much attention. Due to the special 
economic and strategic status of the Yangtze River Delta, its economic development has a 
representative reference significance for the integration process of various regions in China 
[13]. This article mainly lists the important macro data in the past ten years for a simple analysis. 
2) Put forward suggestions for the development of the Yangtze River Delta region. 
This study uses the holistic and individual advantages of big data to combine boundary 
definition and comprehensive evaluation results. In order to realize the identification of 
regional development types in the Yangtze River Delta region, cluster analysis is carried out on 
the regions with similar development status through cluster analysis. Classification and 
summarization, combined with planning policies, strive to put forward general development 
suggestions. 
3) Provide new ideas for visualization and comprehensive evaluation of urban agglomeration 
boundaries. 
This study takes the Yangtze River Delta urban agglomeration as an example, uses multi-source 
data, combines previous research ideas and methods, starts with multi-core element analysis, 
integrates, and improves some traditional analysis methods, and provides ideas and paradigms. 
For similar big data urban agglomeration research. 
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Table1. Main Economic Indicators of 16 main cities in YRD in 2021 

Main Economic Indicators of 16 main cities in YRD in 2021     billion/RMB 

City in YRD 
Regional GDP Total retail sales of Consumer Goods Total Import Total Export 
real +% real +% real +% real +% 

Shanghai 4321.485 8.1 1807.925 13.5 4061.04 16.5 1571.87 14.6 
Nanjing 1635.533 7.5 789.941 9.7 636.68 19.2 398.99 17.4 
Suzhou 2271.834 8.7 903.132 17.3 2533.20 13.5 1487.58 15.0 
Wuxi 1400.324 8.8 330.609 10.4 682.94 12.4 422.18 19.1 
Changzhou 880.758 9.1 291.136 20.2 301.78 24.9 219.64 22.3 
Yangzhou 669.643 7.4 148.092 7.4 96.91 25.3 71.22 22.8 
Zhenjiang 476.342 9.4 134.683 17.9 83.44 15.4 59.61 16.4 
Nantong 1102.694 8.9 393.548 16.8 340.58 29.7 226.34 26.3 
Taizhou 578.619 8.3 260.563 8.7 239.94 26.4 219.71 24.8 
Hangzhou 1810.942 8.5 674.488 11.4 736.90 23.7 464.70 25.9 
Ningbo 1459.492 8.2 464.911 9.7 1192.61 21.6 762.43 19.0 
Huzhou 364.487 9.5 155.618 9.2 149.09 31.8 135.62 32.3 
Jiaxing 635.528 8.5 227.504 8.7 378.38 24.0 280.08 23.3 
Shaoxing 679.526 8.7 247.535 6.6 299.30 16.1 275.66 15.5 
Zhoushan 170.362 8.4 55.236 7.9 235.49 41.8 77.39 31.6 
Taizhou 602.526 10.1 157.694 18.3 122.28 20.5 1571.87 14.6 

3. Economic Overview of the Yangtze River Delta 

The Yangtze River Delta region is one of the most important economic regions in China. It 
usually includes three provincial-level administrative regions - Shanghai, Jiangsu, and Zhejiang. 
In 2019, the State Council announced in a key government guidance that the Yangtze River 
Delta region will now have an additional province, Anhui, making it four provinces. 
The core area of the Yangtze River Delta includes Shanghai and 26 of the 40 prefecture-level 
cities in Jiangsu, Zhejiang, and Anhui provinces. This paper mainly selects 16 representative 
cities for analysis. The Yangtze River Delta accounts for only 4% of the country's total area and 
has a population of about 230 million, accounting for about 16.7% of China's total population, 
up from 15.7% in 2006. Two other major regions in China, the Greater Bay Area (GBA) and 
Beijing-Tianjin-Hebei (BTH), also saw their population levels rise from 4% to 5.2% and 7.3% 
to 7.8%, respectively. 
In 2020, the contribution rate of the Yangtze River Delta's gross domestic product (GDP) to the 
national economy jumped from 19% in 1991 to 24%. In comparison, the GBA region's 
contribution share in 2020 is 11%, while the BTH region's contribution share is 8.5%. 
Therefore, the economic scale of the Yangtze River Delta is larger than that of other major 
economic regions in China. 
From the outside, the area is equally important. In 2019, the region's exports accounted for 
about 39% of the country's total, and imports accounted for 32%. Utilizing foreign direct 
investment (FDI) accounted for 31% of the national total in the same year. The following four 
aspects will be analyzed in detail. Table 1 shows the main economic indicators of 16 main cities 
in YRD in 2021, source from: Main Economic Indicators of 16 Cities in Core Areas of The 
Province and Yangtze River Delta in 2021. 
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3.1. GDP Per Capita 
Table 2 shows the changes in per capita GDP of the three provinces and one city from 2011 to 
2021. It can be seen that the economy of the three provinces and one city has developed steadily 
and rapidly. Compared with 2011, the per capita GDP of the three provinces and one city will 
more than double in 2021. The per capita GDP of Anhui Province increased from RMB 4,224.33 
in 2011 to RMB 10,902.68 in 2021, the most significant change.  
In 2021, the GDP per capita of all provinces and cities will peak, especially Shanghai, reaching 
RMB 26919.87. In contrast, the per capita GDP of the three provinces and one city has always 
been Shanghai>Jiangsu>Zhejiang>Anhui. In 2021, the per capita GDP of each province and city 
will reach its peak. The per capita GDP of Shanghai is 2.47 times that of Anhui Province. Since 
2013, Jiangsu's per capita GDP has begun to approach or have a trend of catching up with 
Shanghai. 
 

Table 2. GDP per capita of three provinces and shanghai from 2011 to 2021 
   Shanghai; 

CONVERTCUR 
 Jiangsu; 
CONVERTCUR 

 Zhejiang; 
CONVERTCUR 

 Anhui; 
CONVERTCUR 

  USD  USD  USD  USD  
2011 13290.03 9509.74 8947.18 4224.33 
2012 14205.21 10546.63 9684.93 4866.01 
2013 15573.44 11835.98 10589.57 5595.94 
2014 16690.91 12776.39 11130.14 6100.00 
2015 17377.96 13667.16 11662.55 6317.35 
2016 18273.85 13951.00 11801.84 6577.56 
2017 19757.46 15126.73 12671.28 7266.02 
2018 22044.94 16712.57 14099.55 8478.64 
2019 22194.62 16888.58 14299.92 8768.02 
2020 22725.37 17584.73 14599.90 9045.19 
2021 26919.87 21246.74 17524.66 10902.68 

3.2. Gross Domestic Product 

 
Figure 2. GDP of three provinces and shanghai from 2011 to 2021 
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Figure 2 shows the changes in GDP of the three provinces from 2011 to 2021. The GDP of the 
three provinces maintained the steady upward trend of Jiangsu > Zhejiang > Anhui, but with 
the development of economy and society, the gap gradually widened and narrowed. In 2017, 
Jiangsu's GDP was 2.85 times that of Anhui, and in 2021 it was 2.69 times that of Anhui. It shows 
that the market integration of the 26 cities in the Yangtze River Delta has had a positive impact 
on the economic development of the provinces.  
Taking the economic growth of various provinces and cities in 2018 as an example, in 2018, 
Shanghai's economy grew by 6.6%, which was the same as that of the whole country, and the 
GDP of Jiangsu Province exceeded 9 trillion yuan. Although Anhui Province is the largest 
province in the Yangtze River Delta, compared with Shanghai, Jiangsu, Zhejiang and other 
places, there is an obvious gradient gap in its economy. Overall, the gap between the 26 cities 
in the Yangtze River Delta is relatively large, and the degree of economic integration needs to 
be improved [8]. 

3.3. Fixed Asset Investment 
Figure 3 shows the changes in fixed asset investment in three provinces and one city from 2006 
to 2018. It can be seen that there is a large gap in fixed asset investment in the Yangtze River 
Delta region. A longitudinal comparison shows that in the past ten years, the fixed asset 
investment in three provinces and one city has shown an obvious upward trend, especially in 
Jiangsu Province [2].  
 

 
Figure 3. GDP of three provinces and shanghai from 2011 to 2021 
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Yangtze River Delta region. The total volume of Jiangsu, Zhejiang and Anhui provinces 
maintained an upward trend.  
 

 
Figure 4. Import of three provinces and shanghai from 2011 to 2021 

 
Affected by geographical factors, the total import and export volume of Anhui Province in 2018 
was only 0.16 times that of Jiangsu Province in 2011. The total import and export volume and 
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was obvious. 
 

 
Figure 5. Export of three provinces and shanghai from 2011 to 2021 
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3) Industrial growth rates have generally declined, and strategic emerging industries have 
maintained a good momentum of development. 
4) The development speed and level of the cities in the district are uneven, and the influence of 
the central city of Shanghai is weakened. 
5) The driving force of economic development has gradually shifted, and a new pattern of 
consumption-driven economic development is taking shape. 
6) The performance of economic growth continued to improve, but the quality and level of 
economic growth still need to be further improved. 

4. Development and Difficulties 

The Yangtze River Delta region is full of dynamism. In recent years, the economic development 
of the Yangtze River Delta has attracted much attention, but it is still in a backward position 
globally. Compared with other major urban agglomerations in the world, the level of economic 
development is still low and the GDP per capita is also low. For example, the per capita GDP of 
the Great Lakes megacities (including Chicago, Detroit, Pittsburgh, Toronto, Montreal, and 
Quebec) is about five times that of the Yangtze River Delta. As the most developed city in Asia, 
Shanghai's per capita GDP is only one-fifth of New York's [7]. 
One of the reasons for the economic development gap is low productivity, which is mainly 
caused by the misallocation of resources at the micro level and the distortion of factor markets 
such as labor, land, technology, and capital. 
Many local governments have an incentive to implement local industrial policies to generate 
more tax revenue and local growth. To support their own industrial policies, local governments 
may erect barriers to entry that segment the market as they prioritize industries associated 
with high investment and high output. Therefore, the Yangtze River Delta is also affected by the 
misallocation of capital caused by local industrial policies.  
The following are some of the adverse factors encountered in the development of the article 
summarized. 
1) The development of the Yangtze River Delta urban agglomeration tends to mature. Through 
multi-source big data, define the multi-dimensional development status of cities in the Yangtze 
River Delta and the strength of inter-city connections. Although several metropolitan circles in 
the Yangtze River Delta have different development forms and degrees, Shanghai is always the 
capital city circle and the most mature, while other city circles are still lacking in scale and scale. 
However, its overall connection and development model are improving day by day, forming a 
close connection within and between metropolitan areas. 
2) Different levels of regional development in the Yangtze River Delta region Define the multi-
dimensional development boundary of the Yangtze River Delta region based on multi-source 
data and summarize the goals through comprehensive analysis. The original county 
development model in the Yangtze River Delta region mainly takes comprehensive strength, 
infrastructure, and enterprise development as the breakthrough point, and determines eight 
types of development status. The study found that the developed areas of the Yangtze River 
Delta are mainly concentrated in the eastern coastal areas, and the Yangtze River economy has 
a trend of development, but it is not perfect at present. 
3) Environmental problems are prominent in the development process. In the process of 
vigorous development of some underdeveloped areas, there are also many problems. Among 
them, Anhui Province is located inland and has developed rapidly in recent years, and 
environmental problems in some areas have become increasingly prominent. From the overall 
trend, the overall ecology of the more developed areas is at a medium level, and the awareness 
of environmental protection is relatively high. It is in some areas that are eager to develop, the 
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unsustainable development model is more prominent, but this development model needs to 
pay attention to its consequences. 

5. Conclusion and Recommendation 

5.1. Conclusion 
The economic development of the Yangtze River Delta has shown steady and rapid 
development. Although the land area of Anhui Province accounts for the highest proportion in 
the Yangtze River Delta region, the per capita GDP, GDP, fixed asset investment and import and 
export have always maintained the relationship of Shanghai > Jiangsu > Zhejiang > Anhui, 
indicating that the economic gap between the 26 cities in the Yangtze River Delta is relatively 
large, and the degree of economic integration still needs to be improved. 
5.1.1. The Development Level of the Yangtze River Delta Urban Agglomeration Tends 

to Mature.  
The multi-dimensional development status of cities in the Yangtze River Delta and the strength 
of connection between cities are defined through multi-source big data. Although the 
development of several metropolitan areas in the Yangtze River Delta urban agglomeration 
varies in form and degree, the Suzhou-Xi-Changzhou metropolitan area is the most mature, and 
the others Metropolitan circles still have major deficiencies in terms of size and scale. However, 
its overall connection and development model have tended to be perfected, forming a relatively 
close connection within and between the metropolitan circles. Form a large-scale urban 
contiguous area system. 
5.1.2. The Development Level of the Inner Regions of the Yangtze River Delta Varies.  
According to the multi-source data, the multi-dimensional development boundary of the 
Yangtze River Delta region is defined, and through the integrated analysis, the current 
development model of the Yangtze River Delta region and counties is summarized, and 8 types 
of development states are identified mainly with comprehensive strength, infrastructure, and 
enterprise development as the starting point. From this, it is identified that the well-developed 
areas in the Yangtze River Delta are mainly concentrated in the eastern coastal areas, while the 
Yangtze River economy has a trend of development but is not perfect at present. 
5.1.3. The Identified Scope is Basically Consistent with the Predicted Scope of the 

"Outline of the Yangtze River Delta Regional Integrated Development Plan".  
Through the analysis of the development types of the districts and counties in the Yangtze River 
Delta and the definition of the overall urban agglomeration and compared with the functional 
areas and scope of the urban agglomeration in the planning, it can be found that the results of 
this study are basically consistent with the predicted direction. Among them, due to changes in 
administrative boundaries and policies There are some inconsistencies in the intervention, but 
the overall identification is basically consistent. It can be seen that the development conditions 
at the time of planning are basically similar to the status quo and have a high reference value. 
5.1.4. Prominent Environmental Problems in the Development Process.  
In the process of vigorous development in some underdeveloped areas, many problems have 
arisen. Among them, Anhui is located inland and has developed rapidly in recent years, and 
environmental problems in some areas have become more and more prominent. From the 
overall trend, the overall ecology of the more developed regions is at a medium level, and the 
awareness of environmental protection is relatively high. It is in some areas that are eager to 
develop, the unsustainable development model is becoming more and more prominent, but 
such a development model needs to pay attention to its consequences. 
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5.2. Policy Implications and Recommendations 
Empirical evidence shows that market segmentation will hinder economies of scale, the 
effective use of unprofitable capital, aggravate the inequity in the distribution of income 
between regions, and affect the process of regional governments' implementation of cross-
regional infrastructure integration, while market integration can eliminate the challenges faced 
by regional cooperation. It is conducive to the free flow of production factors and promotes 
economic development. According to the empirical analysis results of this paper, the following 
suggestions are put forward. 
5.2.1. Breaking Down Administrative Trade Barriers.  
The "invisible wall" in the region hinders the reasonable flow of various resources within the 
region, so the three provinces and cities first need to abandon the traditional administrative 
thinking tendency of self-centeredness and exclusion, break the restrictions of their respective 
administrative divisions, and actively explore and improve cross-regional Cooperation 
mechanism, communication, and negotiation mechanism, and docking mechanism can improve 
economic integration. Secondly, the central government needs to grant the three provincial and 
municipal governments undifferentiated collaborative governance rights.  
With the theme of "deepening government system reform and promoting regional cooperation", 
continue to adhere to the new development concept of innovation, coordination, green, 
openness and sharing, and guide local governments to play a more important role in the 
coordinated development of regional economy and the optimal allocation of factor resources. 
At present, although the cities in the Yangtze River Delta region have shown a situation of close 
cooperation, the reform of the administrative system can be further deepened in the future, the 
cooperation mechanism of the members of the Coordination Committee can be improved, and 
the member cities can adjust.  
Industrial policies should be scientifically adapted to local conditions, especially to strengthen 
the coordination and complementarity of regional industrial policies. It is necessary to deepen 
the industrial division of labor and cooperation to guide the transformation and upgrading of 
the regional industrial structure and provide structural impetus for high-quality economic 
development. 
5.2.2. The Joint Role of the Market and the Government.  
The factors affecting market integration between provinces and cities are quite different, and 
the factors driving economic growth are different. Therefore, the construction of market 
integration should lead regional economic development from different mechanisms and means 
through the joint action of the market and the government.  
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 create a healthy and reasonable market environment for urban agglomerations, 
improve top-level design, and reduce obstacles to human capital and technology flow, etc. , 
make full use of the driving function of the core 16 cities to other cities, form an economic 
development model of "strengthening the core and promoting the connection", and improve 
the overall competitiveness of the region by enhancing the overall vitality of the urban 
agglomeration to make up for the defects of market failure;  
(2) Integrate transportation resources such as highways and railways within the urban 
agglomeration, reduce the transportation costs of various commodities, shorten the 
geographical and temporal and spatial differences between regions, promote the horizontal 
and cross-regional flow of various commodities, and speed up the expressway, The 
construction of transportation infrastructure such as railways and air transportation, and the 
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creation of a more complete multi-level regional transportation network system can naturally 
reduce the level of market segmentation in the region and promote market integration;  
(3) Refine industrial policies and supervision and management methods, establish transparent 
and orderly competition rules, carry out unified layout, unified planning, and unified 
management internally, and regularly study local comparative advantages and competitive 
advantages by building information sharing and information linkage platforms, choose suitable 
local industrial policies, and break the industrial structure.  
The situation of homogeneity and scattered industrial layout promotes functional 
complementarity between provinces and cities. Such as establishing a unified market centered 
on Shanghai, Nanjing, and Hangzhou, giving full play to the functions of Shanghai International 
Trade Center, expanding the advantages of Jiangsu's manufacturing industry, and relying on 
universities to achieve cross-regional scientific research cooperation. 
5.2.3. Promote the Flow of Talents.  
The “demographic dividend” in the Yangtze River Delta region is gradually disappearing, 
especially in 9 cities in Jiangsu. On the one hand, it shows that with the gradual disappearance 
of my country's "demographic dividend", promoting the reform of the administrative system, 
the reform of state-owned enterprises and the improvement of the regional coordination 
mechanism are important entry points for market integration; on the other hand, it shows that 
the level of human capital in the Yangtze River Delta is not equal. There are large differences 
between regions.  
Taking Jiangsu as an example, although Jiangsu Province has begun to build a "talent peak", 
providing financial support for high-level talents to start businesses, investment and financing 
docking and other comprehensive support, but Jiangsu Province needs more Considering how 
to distribute personnel from north to south, so that Jiangsu Province can develop in a balanced 
way.  
Under such circumstances, the three provinces and cities need to continue to strengthen 
cooperation, with the goal of establishing an open scientific and technological innovation 
system, attracting high-tech talents, and building an international scientific and technological 
innovation center.  
Taking "strengthening infrastructure interconnection, optimizing talent flow mechanism, and 
strengthening technology research and development cooperation" as development 
opportunities, build a broader regional integrated scientific and technological innovation 
mechanism, and promote industrial division and industrial upgrading in the Yangtze River 
Delta. region, and build a complete industrial chain and value chain.  
On the one hand, it will continue to strengthen the construction of important integrated 
infrastructure within the Yangtze River Delta, promote the mutual coupling of transportation 
networks in the region, and provide good basic conditions for information sharing, technical 
services, and markets. At the same time, reduce the threshold of talent flow, especially 
strengthen the cooperation of talent training mechanism, and improve the efficiency of human 
capital allocation through the free flow of human resources. The technology market will be 
interconnected across regions, promote the opening and sharing of scientific and technological 
resources, and further strengthen the connection and cooperation of regional industries. 
5.2.4. Improve the Degree of Opening to the Outside World.  
Although the reliance on the international market will make the development of the national 
economy in the Yangtze River Delta more vulnerable to the recession of the international 
economic and financial environment, when the financial crisis comes, benign foreign trade will 
also buffer some of the negative effects. For the provinces and cities in the Yangtze River Delta, 
those with a low degree of opening should focus on expanding the degree of opening to the 
outside world, so that the international market can replace the domestic market and promote 
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economic development; provinces and cities with a high degree of opening to the outside world 
should focus on improving the quality of opening to the outside world, attracting foreign 
investment through the construction of characteristic industries and products and services, 
while paying attention to the development of the domestic economy, enables the coordinated 
development of the international economy and the domestic economy, forming a good 
environment for cooperation and competition. 
5.2.5. Featured Advantage Strategy.  
The dynamic regression results show that the long-term market integration of Jiangsu Province 
and Anhui Province has no significant effect on promoting the economy of neighboring regions, 
while the long-term market integration of Zhejiang Province has a significant effect on 
promoting the economy of neighboring regions, indicating that Zhejiang Province should 
consider allowing more provincial as cities join the Yangtze River Delta urban agglomeration.  
Jiangsu Province and Anhui Province should adopt characteristic advantage strategies to 
promote local economic growth, such as increasing the investment of scientific and 
technological funds for regional advantageous products, so as to endow the products in the 
region with higher added value, thereby enhancing the Its independent innovation capability 
and promote the upgrading of the industrial structure of the entire region, such as through the 
introduction of advanced technology and manufacturing technology of multinational 
companies, improve the quality of industrial products.  
With the goal of "clarifying the urban development orientation and rational industrial division 
of labor and cooperation", coordinate the industrial development planning and industrial 
layout in the Yangtze River Delta, and explore a new path for comprehensive and coordinated 
development, and the sustainable development of the Yangtze River Delta.  
At present, although the integrated development of the Yangtze River Delta region has formed 
a relatively in-depth multi-level cooperation form, there are still problems of overlapping urban 
functions and overlapping industrial structures to a certain extent.  
Therefore, on the one hand, the division of labor and coordinated development of different 
cities should be further clarified at the regional level of the Yangtze River Delta. On the other 
hand, it is necessary to further improve the cooperation mechanism for inland areas to 
undertake industrial transfer, adopt measures according to local conditions and cities, and pay 
attention to and guide high-level cities to promote common development. The surrounding 
cities have formed an industrial cooperation pattern of complementary advantages and 
dislocation development. 
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