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Abstract 
The new development pattern of double cycle is a strategic task for China at present and 
in the long term, and the efficient development and high-level construction of logistics 
system is an important part of the new development pattern. The article uses the DEA-
CCR efficiency evaluation model to establish a comprehensive efficiency evaluation 
system for logistics competitiveness based on four indicators: the level of economic 
development, regional social consumption, logistics demand and logistics infrastructure 
construction, and concludes that Shanghai is the best, followed by Zhejiang, Jiangsu and 
Anhui. 
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1. Introduction 

Against the background of the new epidemic and rising global trade protectionism, China has 
proposed a "new development pattern", a strategy with profound contemporary significance, 
which is an urgent requirement to adapt to China's current comparative advantages and 
international intricate changes, and a strategic direction for China's long-term economic 
development. The domestic cycle as the main body, meaning that production, distribution, 
circulation, consumption and other links mainly to domestic completion, give full play to 
China's comparative advantages, pull the market potential of domestic demand. Logistics is an 
important part of the circulation system and the artery of a country's economic development. 
Along with the development of the Internet, the rise of e-commerce, and the need to boost 
China's domestic demand potential, it is particularly important to improve the level of logistics 
development. 
The development of logistics in urban clusters has long been studied by scholars. Wang 
Shengyun1 uses the social network analysis method to divide and evaluate the Yangtze River 
economic city clusters into layers, and proposes the complementary advantages between the 
cities in the upper, middle and lower reaches, the division of labor and cooperation as well as 
the suggestion that each group should give full play to its locational advantages. Sun Zhihua2 
takes 30 cities in the Central Plains as the research object, and studies and makes suggestions 
for each region through clustering and factor analysis. Wang Lele3 proposes the strategic 
positioning and rationalization of the two regions through the analysis of the economic and 
spatial structure of the logistics of Guangdong, Hong Kong, Macao and Guantian City Cluster. 
Yang Yaoyuan4 focuses on the land and sea trade logistics system in the west and puts forward 
the view that the advantages of the east and west regions complement each other and the two 
regions promote each other's cycle. 
This paper considers the geographical location of Yangtze River Delta, and studies the logistics 
development level of each province and city, which can understand the logistics development 
situation of each region and provide some reference significance to the logistics development 
strategy formulated by each region, so that each region can play different roles in the new 
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development pattern of double cycle, realize the interconnection between each city, and jointly 
promote the formation of domestic cycle as the main body and domestic and international 
double cycle pattern. In summary, this paper uses the efficiency evaluation model of DEA-CCR 
to evaluate the logistics competitiveness of the Yangtze River Delta city cluster. 

2. Current Situation of the Logistics Industry in the Yangtze River Delta 

The integrated development of the Yangtze River Delta (YRD) was elevated to a national 
strategy in 20182007, and in its development outline, it is stated that there is a need to improve 
economic agglomeration, regional connectivity and policy synergy efficiency to form a regional 
cluster for high-quality development. As the core region of China's economic growth, the 
Yangtze River Delta region is a national leader5in terms of economic growth, consumer 
spending and industrial development. In recent years Jiangsu, Zhejiang, Anhui and Shanghai 
distribution industry in the above-scale express business as Figure 1 shown, it can be seen that 
2010-2020 years, the region's provinces and cities have been rapid development. Zhejiang as a 
pioneer in the development of e-commerce, but also the headquarters of e-commerce 
companies Alibaba, so the most prominent growth in its express business,2020 the amount of 
express business in Zhejiang Province, more than twice the amount of Jiangsu Province, while 
Jiangsu and Shanghai's express business growth at the same level, Shanghai in the past two 
years, the amount of express business has declined, with the onslaught of the epidemic has a 
certain relationship, while Anhui although the year-on-year growth but The growth rate is 
busier overall in the lowest position. 
 

 
Figure1. 2010-2020 -Yearly courier business volume 

 
The development of the logistics industry is inseparable from the establishment6 of 
infrastructure such as transportation and network stations,2009 and the number of road 
mileage and railway mileage of the three provinces and one city in the Yangtze River Delta in 
20192011 is shown in the figure. Figure 2 As shown in the figure, Anhui Province has the largest 
road and railway mileage, Jiangsu and Zhejiang are similar in size, and Shanghai is the last in 
the region in terms of road and railway mileage. 
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Figure 2. 2009-2019 Road and rail mileage 

3. Concepts Related to the New Development Pattern 

3.1. Connotations of the New Development Pattern 
Since the reform and opening up, China's economy is in rapid development, the degree of 
openness and international trade level capacity has also increased, and has greatly promoted 
the level of logistics in domestic city clusters, providing a strong impetus for the development 
of the world economy, but under the impact of the international financial crisis and the new 
coronary epidemic, international trade has been hampered and the world economy is in serious 
recession, China, as the first country to resume production, is facing the challenges from the 
world As the first country to resume production, China is faced with logistics orders from the 
world, how to seize the development opportunities and meet the challenges of economic 
instability in the new world trade pattern, General Secretary Xi put forward a new development 
pattern of double cycle in the context of the times, i.e. to stabilise and enhance the industrial 
chain and supply7chain of both domestic and international markets, which puts forward higher 
requirements on the logistics level of each city cluster, not only to develop well, but also to focus 
on the synergistic development before the region. 
The basic point of the new development pattern is to adhere to the expansion of domestic 
demand and accelerate the improvement of our domestic demand system. The first part of the 
new development pattern consists of two main parts, the first part is to take the domestic cycle 
as the main body, which means that China is required to improve the efficiency and level of 
domestic, not self-sufficiency but under the premise of openness and cooperation, and with the 
domestic market as the main body, to promote the flow of domestic and foreign products and 
factors. The second part is that the dual domestic and international cycles are mutually 
reinforcing. Under the ambitious domestic economic cycle, the industrial chains and supply 
chains of domestic universities and colleges attract resources and factors of comparative 
advantage from various countries, thereby meeting domestic demand and at the same time 
raising the level of technological development of our domestic industries, forming new 
advantages in cooperation and competition. It can be said that the foreign market is an 
extension of the domestic market, and that the domestic cycle establishes a solid foundation for 
the domestic and international grand cycle. Such a requirement will have a huge impact and 
opportunity on China's logistics industry, each city cluster in strengthening its own logistics 
level construction, to make up for the shortcomings of development, but also to strengthen the 
city cluster before the logistics level of synergistic development, and jointly participate in the 
development pattern in the form of double cycle, to provide new momentum for economic 
development. 
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3.2. New Requirements for the Logistics Industry in the New Development 
Landscape 

3.2.1. The Linking Role 
The logistics industry, as a key link between production and consumption, has a pivotal role to 
play. The first step in the dual domestic and international cycle is to consider the construction 
of the cycle, how to connect domestic and foreign countries, and how to establish and 
strengthen the status of the domestic cycle, the answer is to build a high-quality logistics system, 
the quality of development of the logistics industry can accelerate the flow of factors of 
production between the comparative advantages of each body, and further form the optimal 
allocation of factors within the region, laying the foundation for economic development. This is 
also the case for domestic and foreign flows. The success of the "Belt and Road" cannot be 
separated from the construction of a logistics system, and it is precisely because of the 
improvement of the logistics system with the countries along the route that it has received a 
positive response from many countries in a short period of time. Therefore, in order to speed 
up the establishment of the new pattern, the logistics system must be strengthened and 
interconnected8. 
3.2.2. Support Role 
The prevalence of the Internet has led to radical changes in the traditional business model. In 
the past, information flow and capital flow could be transmitted online through the Internet, 
and even buying clothes and groceries could be obtained at the doorstep without leaving home, 
but the special nature of the logistics industry (to achieve the spatial transfer of goods) makes 
it impossible to be outlawed. The logistics system plays an unparalleled role in the proper 
functioning of the entire supply chain. In the context of a new development pattern, a reliable 
logistics system is essential for the supply chain, and a pattern in which the domestic cycle is 
the main focus requires strong support and efficient operation of the logistics system, linking 
the network of nodes between the various clusters and thus supporting the links between the 
whole country. 
3.2.3. Pioneering Role 
Cost reductions and efficiency improvements in the logistics system can increase the revenue 
of industry and the purity of economic growth. In the current logistics system, circulation time 
accounts for around 90% of the time it takes to move a product from production to 
consumption, while circulation costs account for 35% to 40% of overall costs (the proportion 
of circulation costs varies depending on the type of product). These figures show that the 
efficiency and cost of China's logistics industry has great potential, especially the efficiency 
improvement faces a lot of room for improvement. Efficiency improvements and cost 
reductions in the logistics industry can play a significant role in spearheading the entire product 
industry as well as the supply and demand markets. 

4. Logistics Competitiveness Evaluation System 

4.1. Fundamentals 
By comparing the input and output data and by synthesising the analysis9, the relative 
indicators of efficiency can be derived, and the direction and degree of improvement can be 
obtained, followed by an analysis of the results. 

4.2. Modeling 
There are various models for data envelopes, among which CCR has a clear modelling idea, a 
simple model form and a sound theory. With n DMUs, each with m inputs and s outputs, let 
xij(i=1,...,m;j=1,...,n) denote the i-th input quantity of the j-th DMU, yrj(r=1,...,s;j=1,...,n) denote 
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the j-th rth output quantity of the jth DMU, vi(i=1,...,m) denotes the weight of the i-th input, and 
ur(r=1,...,s) denotes the weight of the r-th output. 
The vectors Xj,Yj(j=1,...,n) denote the input and output vectors of the decision unit j respectively, 
v and u denote the input and output weight vectors respectively, then X=j(x1j,x2j,...,x)mjT, 
Y=j(y1j,y2j,...,ymj)T, u=(u1,u2,... ,um)T, v=(v1,v2,...,vs)T. 
Define the efficiency evaluation index for decision unit j as: 
 

ℎ =
( )

( )
                                                                          (1) 

 
The mathematical model for the 0efficiency of the rating decision unit j is: 
 

max                                                                             (2) 
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By means of the Charnes-Cooper transformation.𝜔 = 𝑡𝑣, 𝜇 = 𝑡𝑢, 𝑡 =  ,,the above model can 

be transformed into the equivalent linear programming problem of: 
 

𝑚𝑎𝑥𝑣 = 𝜇 𝑌                                                                   (3) 
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Its dyadic form is as follows. 
 

min𝜃                                                                            (4) 
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For CCR there is the following definition. 
(1) A decision unit j0 is said to be valid if DEA if the optimal objective value of the linear 
programming Vj0 = 1. 
(2) A decision unit is said to be DEA valid if there is an optimal solution to the linear 
programming problem and its optimal objective value Vj0 = 1. 
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DEA is effective in the sense that those decision units have the greatest input-output ratio and 
can therefore be evaluated using DEA. 

4.3. Model Solving 
Based on the above ideas, we have constructed the following indicator system as shown in the 
table. 
 

Table 1. Logistics competitiveness evaluation indicators 

Logistics 
competitiveness 

Primary indicators Secondary indicators 

Regional economic 
development level 

Regional GDP 
GDP growth rate 

Value added of industry 
Value added of tertiary industry 
Import and export trade volume 

Social fixed asset investment 

Regional social consumption 

Number of resident population at the end of the 
year 

Per capita disposable income of regional 
residents 

Total retail sales of social consumption 

Logistics demand situation 
Courier business volume 

Total postal business 
Number of postal business outlets 

Logistics infrastructure 
construction 

Road mileage 
Railroad mileage 

Ownership of civilian cargo vehicles 
Fixed capital for transportation, storage and 

postal services 
Cell phone penetration rate 

 
In this paper, a 4number of indicators have been established, and for each indicator level, the 
provinces and cities of the Yangtze River Delta show different characteristics. In terms of 
regional economic development, Jiangsu, Shanghai and Zhejiang are significantly better than 
Anhui; in terms of regional social consumption, they are both at a high level overall; in terms of 
logistics demand, Zhejiang and Jiangsu perform well, as they have more enterprises producing 
goods and need to send and receive express mail frequently, thus performing better in these 
specific indicators; in terms of logistics infrastructure construction, Shanghai and Anhui are at 
the top in terms of road and railway mileage, and Shanghai and Anhui are at the top in terms of 
social fixed asset investment in transport, storage and postal services. In terms of logistics 
infrastructure construction, Anhui's highway and railway mileage are in the top position, and 
Shanghai and Jiangsu are higher in terms of investment in fixed assets in the transport, storage 
and postal industry. 
In general, each indicator shows an upward trend and each province and city has its own 
characteristics. Now we take the level of regional economic development, regional social 
consumption and logistics infrastructure construction as input indicators and the logistics 
demand situation as output indicators, and construct a DEA model to evaluate the logistics 
competitiveness of the Yangtze River Delta city cluster. 
Data source: WI. 
The following results were obtained. 
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Table 2. DEA evaluation results 

City Time 
Combined 
benefits θ 

Relaxation 
variable S- 

Relaxation variable S Effectiveness 

Shanghai 

2013 0.651 10188512 24756.56 Non-DEA valid 
2014 0.635 9683628 0 Non-DEA valid 
2015 0.815 7445969 18246.08 Non-DEA valid 
2016 0.92 873689.8 404.28 Non-DEA valid 
2017 1 0 0 DEA is strongly effective 
2018 1 0 0 DEA is strongly effective 
2019 1 0 0 DEA is strongly effective 

Zhejiang 

2013 0.443 4520804 96897.33 Non-DEA valid 
2014 0.447 4542333 34315.75 Non-DEA valid 
2015 0.619 3662032 42527.43 Non-DEA valid 
2016 0.647 1581202 2513.823 Non-DEA valid 
2017 1 0 0 DEA is strongly effective 
2018 0.973 2050256 41863.37 Non-DEA valid 
2019 1 0 0 DEA is strongly effective 

Jiangsu 

2013 0.878 22265447 142231.7 Non-DEA valid 
2014 0.991 21099150 171993.2 Non-DEA valid 
2015 0.789 11116923 64592.39 Non-DEA valid 
2016 0.808 3204448 66016.24 Non-DEA valid 
2017 0.91 9225003 49938.98 Non-DEA valid 
2018 0.888 10837566 2209.027 Non-DEA valid 
2019 1 0 0 DEA is strongly effective 

Anhui 

2013 0.832 1420569 14946.21 Non-DEA valid 
2014 0.691 1293037 10868.06 Non-DEA valid 
2015 1 0 0 DEA is strongly effective 
2016 0.868 7079.908 606.19 Non-DEA valid 
2017 1 0 0 DEA is strongly effective 
2018 0.894 130434.5 11463.98 Non-DEA valid 
2019 1 0 0 DEA is strongly effective 

 

Visualisation of the combined benefit values gives. 
 

 
Figure 3. Combined benefit values for provinces and cities in the Yangtze River Delta region 
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Through the picture vertically, the logistics competitiveness of the Yangtze River Delta region 
shows a trend of increasing over time, which is the result of the continuous development of the 
Yangtze River Delta economy and also depends on the improvement of the mass consumption 
level, horizontal observation can be found in recent years Shanghai and Zhejiang logistics 
competitiveness in the high position, Shanghai in the logistics competitiveness of the bright 
performance, but limited by Anhui logistics competitiveness is relatively backward, need to 
increase the construction of logistics-related facilities in Anhui The need to increase the 
construction of logistics-related facilities in Anhui. 

5. Conclusions and Recommendations 

5.1. Conclusion 
The construction of a new development pattern has become a national strategy for China at 
present and for a long period of time, in which the logistics industry plays an important role as 
a link, providing strong support for the new development pattern. The optimisation of the 
logistics system in the Yangtze River Delta region is conducive to improving the domestic 
market and forming a virtuous cycle of mutual supply and demand, production and sales, and 
it is important for each region to avoid homogenisation and to stand firm in its own strategic 
position and support each other's development. This paper uses the DEA efficiency evaluation 
method to evaluate the logistics competitiveness of the Yangtze River Delta city clusters, and 
concludes that Shanghai is the best, followed by Zhejiang, Jiangsu and Anhui, but that the overall 
logistics competitiveness is improving over time, with significant achievements. 

5.2. Recommendations 
The development of regional logistics level is uneven and strong overall, but from a 
geographical point of view, there are more plains in the Yangtze River Delta region, most of 
these cities are strong economic provinces with strong momentum for the development of 
logistics, which needs to be done. 
(1) Shanghai has strengthened its infrastructure, especially transportation, and thanks to its 
flat geographical advantage, increased investment in roads and railways can effectively 
contribute to the development of logistics. 
(2) Strengthen the construction of logistics talents, as the Yangtze River Delta region has a high 
level of higher education in China, the number and quality of higher education institutions have 
always been in the forefront of the country, which can output a large number of high-quality 
talents for the logistics industry every year. In addition to strengthening the training of 
innovative, applied and skilled talents, it is also necessary to absorb more basic practitioners in 
the logistics industry to enhance the service capacity of the logistics industry in all aspects. 
Anhui Province should introduce more talents in the logistics industry to enhance the 
competitiveness of logistics. 
(3) The Yangtze River Delta region is at the forefront of the country in terms of socio-economic 
level and social consumption indicators, on the other hand, Jiangsu, Anhui, Zhejiang and 
Shanghai have a higher population density, which also means that the consumer market in this 
region has greater potential than other regions. The Yangtze River Delta region should give full 
play to its own advantages of strong consumption capacity and a large consumer population, 
and in turn drive the development of the logistics industry by exploring the potential of the 
consumer market, combining it with the new development pattern, fully cultivating the 
domestic market and participating in the main body of the domestic cycle. 
(4) Strengthening mutual assistance in logistics construction between regions. Through the 
analysis results, we see that the performance of Anhui and Jiangsu in the field of logistics is 
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slightly lower than the other two regions, which will play a hindering role in the subsequent 
improvement of the overall logistics capacity of the region, therefore, mutual assistance should 
be strengthened within the Yangtze River Delta to jointly promote the comprehensive 
improvement of the overall logistics level of the region. 
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