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Abstract: In resource integration, supply chain collaboration, and industrial structure 
upgrade, technological innovation, under the impetus of the rise of e-commerce, and 
many other factors, in the professional development of logistics industry in China and 
gradually become an important pillar of the national economy industry. Many local 
governments have attached great importance to the development of logistics industry, 
and in the development planning of positive efforts, logistics industry will become a 
new growth point in the city's economic development. Practice through the analysis of 
the large data analysis tools to gather in a large number of objective data, eliminate the 
one-sidedness of subjective data. So local governments and industry can effectively 
co-ordinated nationwide logistics network and giving full play to the advantages of the 
resources of each city. 
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1. Introduction 
 
The construction of logistics information become the inevitable trend of the logistics 
industry development, but at the same time in the construction of logistics information, 
automation, intelligent, there are also Having many problems  such as a price war, 
resource problems , redundant construction. 

With the advent of the era of big data, more and more people begin to pay close 
attention to the big data, data mining and utilization, brought a new round of growth of 
productivity. And modern logistics is on big data and development of the Internet of 
things, also accumulated a wealth of information. Therefore, effective organization and 
use of big data has become a breakthrough for the development of modern logistics 
development. 

In the future, the logistics company can rely on large data and Internet of things, and 
actively build smart logistics systems and green express delivery services, Improve 
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user experience, combined with the large data to enhance the competitiveness of 
logistics, improve logistics efficiency, save the logistics cost, let users experience the 
"fine, fast, good, province" of the modern logistics service city. 
 

2. Gistics competitiveness index 
 
In recent years development experience shows that the logistics of city's economic 
development has a great pushing effect, especially for city is located in the traffic hub, 
the rapid development of the logistics will greatly improve its status in the region's 
economic center. In this context, how to find a reasonable evaluation system, to all 
aspects of the logistics competitiveness of different cities in China for scientific analysis? 
It will guide the development of China's logistics industry in the future. Blind 
investment or local governments and industry logistics project, and cannot effectively 
co-ordinated nationwide logistics network and giving full play to the advantages of the 
resources of each city. 

Yet in the existing authority logistics evaluation system, or Angle of view is too 
general, not deep into the city. As the world bank published every two years Logistics 
Performance Index (Logistics Performance Index, LPI); Focus on the individual links of 
logistics. In addition, when the structure to establish evaluation system USES only 
subjective data obtained from the questionnaire survey, not in practice through the 
analysis of the large data analysis tools to collect a large number of objective data, 
evaluation system relatively one-sided. 

Research the development of Chinese urban logistics competitiveness evaluation 
system and measure the need for a comprehensive and objective logistics 
competitiveness index of different cities in China, through benchmarking and reference, 
promote the generation of competition between different cities and regions, to provide 
urban logistics competitiveness based on the data of scientific guidance, promote the 
logistics industry to cooperate with the government, improve the efficiency of logistics 
operation. For the government to make logistics industry planning and promoting 
urban and regional cooperation to provide scientific basis and guidance. 
 

2.1 Rearch and development of China's urban logistics competitiveness evaluation 
system 

 
Evaluation system is not limited to individual topics in the field of logistics, but should 
cover the key links of the logistics value chain and resource, identifying the core 
elements affect the logistics competitiveness. 
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Further, we need to study all kinds of "hard index" and "soft index", the 
alone/synergy effect mechanism of logistics competitiveness, so as to establish a 
comprehensive urban logistics competitiveness influence mechanism model. 

Hard index example: rail/road/air/port infrastructure, transport capacity, connection 
degree; Storage facilities/ability, etc. 

Soft index example: electric business/logistics service (communication), large data 
collection platform application integration analysis and application, customs clearance 
process efficiency, etc. 

Combined with the actual circumstances of the city, from the functional, availability, 
comparability, non overlapping principle, choose the location environment index, index 
of the logistics business, logistics infrastructure, logistics development index, the index 
of government/customs support now, logistics circle of ecological index, the index of 
the logistics personnel, logistics enterprises efficiency and eight sentiment index as the 
primary index, as shown in figure 1. 
 

 
 

Figure 1 logistics competitiveness index indicators 
 

The use of level indicators further decomposed into multiple secondary indexes. The 
geographical environment index (and hinterland) refers to the city's economic and 
social and so on, the overall development level of population; The real/potential 
demand for logistics industry. Geographical environment index as the primary index 
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further decomposed into four secondary indicators: natural location, economic location, 
resource advantage, regional political culture. 
 

Table 1 location environment index 
 
First grade 

indexes 
Secondary index Meaning 

G
eographical environm

ent index 

Natural geographical  

Natural location convenience
The natural convenience of urban 

location is far from the sea and the lake
Urban dominance in the 

region 
City in the location of the regional urban 

agglomeration advantages 
Economy location  
Economic hinterland 
development level 

Hinterland of per capita GDP 

Economic hinterland of the 
size of the market 

 

Economic regional logistics 
capability 

Passenger volume,freight volume, 
postal service volume 

Resource superiority Resource advantages in urban areas 
The extent of freshwater 

resources 
Water supply condition 

The extent of land resources Per capita arable land 
Political and cultural 

location 
Social location advantage 

The city administrative center 
level index 

The administrative level 

Grade index of city science 
and education center 

Science and technology education level 
roughly 

 
There are 2016 Shanghai raw data examples compared with other parts of the city 

comprehensive regional competitiveness. The following table 2: 
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Table 2 2016 Shanghai compared with other parts of the city comprehensive regional 
competitiveness 

 

city 

Comprehensive 
location 

competitiveness 

Natural 
geographical

Economy 
location 

Resource 
superiority 

Political and 
cultural 
location 

score rank score rank score rank score rank score rank
Xianggang 0.903 3 1.000 1 0.611 5 0.430 37 0.850 2 
Shanghai 0.966 2 1.000 1 1.000 1 0.298 52 0.800 3 
Beijing 1.000 1 0.820 4 0.939 2 0.310 51 1.000 1 

Guangzhou 0.837 4 0.810 6 0.810 3 0.328 50 0.700 5 
Shenzhen 0.730 8 0.810 6 0.799 4 0.291 53 0.475 29 
 

3. Big data innovation 
 
Create index evaluation system, traditional methods are not advocated, namely 
through the questionnaire survey data, documents, or a combination of both to 
develop the index evaluation system. In this era of big data, we expect a breakthrough 
on the basis of traditional data analysis, to deal with real-time data, some specific using 
the corresponding techniques and tools and big data analysis, and developed some has 
better timeliness and practical value of the indexes. 

Large data analysis example: Cooperation with road cargo platform 
enterprises, Grabbing the average capacity, frequency, duration, number of 
transhipment/duration of each line between different cities, through the appropriate 
algorithm and tool to calculate the degree of road connection between different cities 
(Connectivity) 
 

3.1 logistics link degrees 
 
Logistics connection degree from microscopic perspective, to fine to each transport 
even the flow of every shipment. Need to build a database connection degree 
calculation. 
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FIG. 2 structure diagram of urban logistics connectivity 

 
The past statistical indicators: total thinking (such as Freight volume/freight turnover, 

container throughput, annual throughput, landing gear time), are based on the macro 
perspective, there is no further transport process, Limited reference to enterprise. We 
should at the same time, considering the time, logistics quality factors such as 
operation, frequency of each flow the influence of basic calculation and data 
requirements. Each time the transportation (truck/plane/ship): in effect at the time of 
the theoretical capacity, starting point and destination point, departure time, arrival 
time/average speed, distance, etc. 

In this paper, frequency of use, speed, distance, capacity, the density of activity and 
a transportation node potential land use, these indicators to describe the connection 
degree of logistics. 

The connecting power of a transit line is a function of the inbound and outbound 
powers, as the connecting power may vary depending on the direction of travel (Eqs. 
(1) and (2)). The inbound and outbound connecting power of a transit line can be 
defined as follows. 
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Were, lC is the average vehicle capacity of line l  , lF s the frequency on line l (60 is 

divided by lF   to determine the number of operations per hour), lH is the daily hours of 

operation of line l ,V  is the speed of line l , and ,
o

l nD  is the distance of line l  from 

node n  to the destination. The parameter  is the scaling factor coefficient for 
capacity which is the reciprocal of the average capacity of the system multiplied by the 

average number of daily operations of each line.   is the scaling factor coefficient for 
speed represented by the reciprocal of the average speed on each line, and is the 
scaling factor coefficient for distance which is the reciprocal of the average network 
route distance. 

The quantity of opportunities accessible at each node in the system is incorporated 
into the index with Eq. (3). The density measurement A represents the development 
pattern based on both land use and transportation characteristics. The literature 
defines the level of development a number of ways, but for simplification purposes it is 
calculated here as the ratio of house-holds and employment in a zone to the area of the 
zone. Mathematically, activity density is defined as: 
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                                            (3) 

 

Were, ,
z
l nH is the number of households in zone z, ,

z
l nE is the number of jobs and 

,
z
l n is the area of zone z. 

The connectivity index measures the aggregate connecting power of all lines that are 
accessible to a given node. The index scores are scaled based on the quality of 
individual lines that are incident upon the node (Eq. (4)). This equation adds the 

number to transit lines “ l ” at node “ n ”, and is the scaling factor for the number of 
transit lines. The transfer scale is simply the sum of the connectivity index scores for 
each of the transit lines that cross a node divided by the count of the number of lines 
that are incident upon the node. The transfer scaled index is defined as: 
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                                               (4) 

 

Were, ,
z

l nP  is the connecting power of transit line that cross a node, l
n is the number 

of transit lines that serve the node. The transfers scale is used as a factor to make stops 
with access to multiple transit lines comparable. A stop with two highly connected 
transit lines is not the same as a stop with access to a half dozen poorly connected 
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transit lines. The scaling factor therefore preserves the connectivity score of the stop 
with a couple well connected lines and penalizes the connectivity score of the stop with 
multiple poorly connected lines. 
 

3.1.1 Vulnerability 
 
We refer to the instability of urban logistics system as the vulnerability of urban logistics 
system, from the urban system structure and operation mode of logistics system, 
logistics infrastructure, logistics information system and logistics service ability and so 
on three aspects to vulnerability. Second city logistics system vulnerability of city 
logistics system under uncertainty event early warning and emergency ability of 
vulnerability. 

The operating efficiency index of the whole supply chain network is defined as: 
 

i

1 1
E=

N N-1 j ijd


（ ）
                                           (5) 

 
The ease with which the average network is accessible. Where N is the number of 

nodes in a network, ijd node  and the distance between the node . 

Defining the vulnerability index of a node in a supply chain network is: 
 

i
i

E-E
V =

E
                                                  (6) 

 

Among them, iE  is the supply chain network efficiency after removing the node  

from the network. 
Vulnerability from the Angle of the connection degree to describe the reliability of 

logistics network. In the past connection between two points into account or not, the 
line between two points considering article number, thus further consider the shortest 
connecting time, the best route. But in fact this complex logistics network with a large 
number of nodes is not applicable. We want on the basis of the above, even every shift 
further elaboration to the real flow of each shipment, according to the computation of 
big data to significantly improve the accuracy, reflect the real. In addition, in terms of 
complex logistics network, logistics nodes in a network of interconnected is not equal to 
network connectivity is good, that is related to the network diameter. In conclusion, this 
paper gives a new complex logistics network connections to measure: 
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C. as network connectivity coefficient. n this case, the number of connected 

branches of the network is  , the number of nodes in the i-connected branch is C, otal 

number of network nodes are N ,he average shortest path of the i connected branch is 

il ,he mean value of the shortest connection distance between any two nodes in the 
connected branch. Equation (7) can be seen, The essence of the connected coefficient 
is the inverse of the average shortest distance weighted average of the connected 
branches. The fewer branches and the average shortest paths of each branch is snaller, 
The better connectivity of the network, the connectivity coefficient C is greater. When 

the whole network is connected( = 1)and l =1, C takes the maximum value. 
 

4. Opportunity and challenge 
 
Use of subjective data obtained from the questionnaire survey, and through the 
analysis of the large data analysis tools to gather in practice more than a large amount 
of objective data to construct evaluation system, can make gain differentiation from 
government, business and academic circles. In the government side, for the central 
and local governments, can in the regional logistics planning, network optimization, 
logistics service system construction, investment promotion and capital introduction, 
policy support and so on to provide advice. On enterprise, logistics enterprise for all 
kinds of organization (logistics/delivery/cold chain, unorganized logistics enterprises 
(LCL/forwarder), transportation (Railway/highway/air/port), park, third party service 
enterprise, etc., can be in the optimization of existing business, expand the new 
location, provide suggestion to find new business growth point. In academic circles, 
the development index system is expected to become one of the secondary data 
sources of authority, push related areas of academic research, to fulfill the social 
responsibility. 

Although in practice through the analysis of the large data analysis tools to gather a 
lot of objective data can be made more objective comprehensive evaluation system. 
But how to effectively organize and use big data to become a new challenge. How to 
get quality, authoritative data has become the primary problem. Second is the source 
of big data is very extensive, general unit mainly use scenario is itself the accumulated 
data, the algorithm is not the same, and this can lead to evaluate the results in the 
differences between different units. Three is a personal privacy and information 
security issues. Big data source rely on personal Internet trading records, and social 
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network data, it will make risk privacy amplification. Four is the enterprise and the 
enterprise internal departments information island phenomenon exists generally, data 
is not interaction, sharing and integration in time, such data fusion application value is 
difficult to be effectively harness. 
 

5. The future research direction 
 
Different types of goods shipped to different city logistics cost/service quality 
differences? What are the factors cause a change in the cost/quality? How can lead to 
change direction respectively? What are the core factors of these factors will 
significantly help a city to become the business want to come? Based on multiphase 
index, can reveal the changing trends which? 
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