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Regional logistics is an important part of the regional economy. It plays an important
role in optimizing the allocation of regional resources, promoting the upgrading of
regional industrial structure, and promoting the sustainable development of regional
economy. It is known as the “accelerator” of regional economic growth. Under the
background of the expanding regional economic differences in China, this article focuses
on the important components of regional economy, researching on regional logistics
in different regions. This article focuses on the regional logistics development level,
the internal mechanism of regional logistics promoting regional economic growth,
the current situation and influencing factors of regional logistics development level
differences, and the regional logistics development level differences. The purpose of
this article is to study the application of artificial intelligence technology to the spatial
difference analysis of China’s regional logistics development and the construction of
information network platform under the background of the new economy. In this
article, factor analysis is used to construct the index system. The research shows
that the intensity of regional logistics connection is significantly enhanced, the regional
logistics network is further improved, and a relatively complete multilevel regional
logistics network structure is basically formed. In addition, there are great differences
in the level of logistics development among regions. The characteristics of the spatial
distribution circle in the eastern, central, and western regions are obvious, which is
positively related to the economic development, in the Pearl River Delta with the
strongest comprehensive competitiveness. The score coefficient of the Yangtze River
Delta logistics area is 1.464, and the score coefficient of the northwest logistics weakest
area is —0.328. The development of regional logistics can focus on the construction
of logistics park, the construction of logistics network system, the progress of regional
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logistics technology, and the improvement of logistics efficiency. The construction of
logistics park is conducive to the integration of regional logistics resources, improves
the utilization efficiency of regional logistics resources, forms the economies of scale,
and then reduces the transaction cost of the whole region.

Keywords: new economy, regional logistics, construction of information network platform, artificial intelligence

technology, regional economy

INTRODUCTION

The development of a new economy not only causes the
continuous establishment of all kinds of new discipline
systems but also brings many changes in the theories and
methods of the original disciplines, which makes the disciplines
continuously expand in the application field and innovate
in the application methods (Kuratko et al., 2015; Neumann
et al., 2015). Under the background of the new economy,
regional integration is gradually strengthened, and information
technology is developing rapidly. In the information age, new
technologies and new formats are emerging, especially bringing
rapid prosperity to e-commerce (cross-border e-commerce)
and the express delivery industry. As a new service industry,
the modern logistics industry is increasingly valued by all
countries in the world (Geng, 2015; Zhu and Lan, 2016). With
the deepening of Chinas comprehensive reform, the process
of new industrialization, informatization, urbanization, and
agricultural modernization has been continuously promoted, the
pace of industrial restructuring has been accelerated, and the
consumption level and personalized demand of residents have
been constantly improved (Adil et al., 2021a; Adil et al., 2021b).
It is urgent to establish a more perfect, convenient, efficient,
safe, and green consumer goods logistics and distribution system
to meet the needs of social and economic development. As a
basic and strategic industry, logistics industry plays an important
supporting role in the development of the national economy, and
its industrial status has been significantly improved. With the
steady and rapid economic growth and continuous improvement
of the development environment, China’s logistics industry has
also made great progress (Farouk et al., 2020; Yilin, 2016).

The development level of regional logistics is an important
indicator to measure the economic development level of a certain
region (Carrillo, 2015; Khalaf and Abdulsahib, 2021). Scientific
evaluation of regional logistics development level and analysis
of spatial differences and evolution characteristics of regional
logistics have important practical significance for improving
regional logistics competitiveness, optimizing regional logistics
spatial layout, and improving regional economic structure
(Hamidi and Jahanshahifard, 2018). At present, the research of
foreign scholars on regional logistics mainly focuses on related
theoretical research, regional logistics network spatial structure
research, and logistics node-related issues. Domestic scholars
mainly focus on the evaluation of regional logistics development
level, the coordinated development of regional logistics and
economy, the planning of regional logistics park, and the
evaluation of regional logistics efficiency; the research on logistics
spatial organization mainly focuses on the logistics node research

of national logistics spatial layout mode, regional logistics spatial
structure, and city scale (Bychkov et al., 2016; Ng et al., 2016).
On the whole, the scale of the study on modern logistics industry
from the perspective of space is mostly a single administrative
region of a province or a prefecture-level city, which is lack
of exploring the spatial organization of regional logistics across
administrative regions from the perspective of logistics linkage
(Chu et al, 2018; Zhou et al., 2015). Therefore, exploring the
spatial difference and evolution characteristics of China’s regional
logistics development in the context of the new economy can
enrich the theoretical research of China’s regional logistics spatial
organization in the context of the new economy. It can serve the
practical needs of China’s regional spatial planning in the context
of the new economy (Cai, 2015; Tang, 2016).

The logistics industry is a comprehensive industry integrating
transportation, storage, loading and unloading, circulation
processing, distribution, and information technology. With the
acceleration of economic globalization and integration, logistics
has become a new driving force for the rapid development
of the national and regional economies. The close relationship
between economic development and logistics development is
widely concerned by academia. However, most of the current
research on the coordination of economy and logistics is focused
on the conceptual interpretation and qualitative discussion.
Few scholars make quantitative analysis on the coordination of
urban economy and logistics. To study this problem, LANS first
establishes the evaluation index system of urban logistics and
economy to investigate whether there is an interaction between
urban logistics and economy (Jiang and Prater, 2015; Lan et al,,
2017). Then, entropy weight method and Granger causality
test were introduced to evaluate and test the logistics and
economic development level of Beijing, Shanghai, Guangzhou,
Chonggqing, and Tianjin in 2009-2013. From the dimensions of
regional economic investment, regional economic capacity and
strength finally test the relationship between the three economic
subsystems and the three logistics subsystems and further
verify the relationship between urban economy and logistics
(Cheong and Suthiwartnarueput, 2015). Cheong I systematically
summarizes the problems existing in traditional regional logistics
and cargo transportation by using the ideas and methods of
big data. These problems include data block segmentation in
the management system, outdated data collection technology
and processing methods, and data resource sharing, which lead
to low efficiency and unreasonable layout of regional logistics
and freight operation. Cheong I combines the research results
of traditional regional logistics and freight development, and
studies how to use big data method to establish a modern
regional logistics and freight optimization model with the
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characteristics of volume, speed, change, and value. Cheong’s
research purpose is to make the regional logistics and freight
layout more reasonable and the management more efficient to
provide theoretical and methodological support for promoting
regional logistics and freight development (Chen et al., 2016;
Wang et al,, 2017). Regional logistics demand is the key factor
of logistics center location, which changes with the development
of regional economy and the change of industrial structure. It
is noted that different industries will produce different logistics
demand. To study the impact of industry on logistics demand,
Chen S models the location of regional logistics hub. Chen
S discusses the combination of multicriteria decision-making
and integer programming model to solve this problem. The
TOPSIS method and mathematical model are used to deal with
the qualitative and quantitative factors affecting the location of
regional industrial logistics center, and a genetic algorithm is used
to solve the problem. Taking the actual data of Sichuan Province
as an example, the feasibility of the model and method is verified.
The results show that Chengdu, Leshan, and Deyang are selected
as comprehensive logistics hub, cross-regional logistics hub, and
internal logistics hub, respectively, from 18 candidate cities. The
calculation results are consistent with the actual economic and
logistics conditions of the study area (Pedrosa et al., 2015; Sun,
2017). To study the internal law of the development of regional
logistics network, sun Q analyzes the evolution mechanism,
process, and stage of regional logistics network. Second, two
evolution models are established by herfindahl-hirschman index
and the standard deviation of each logistics node. The time series
evolution of regional logistics network is analyzed based on these
two models. Through the empirical analysis of the data of Hubei
Province, the evolution process and stage of the logistics network
in Hubei Province are obtained. The results show that the Wuhan
logistics area has the characteristics of hub radiation network,
while the Jingyi logistics area and Xiangxi logistics area are still
in a low-level equilibrium stage (Sun et al., 2018).

This article uses the factor analysis method, selects nine
logistics regions in China as the research object, constructs the
index system, calculates the location Gini coeflicient and location
entropy of the nine logistics regions, and studies the spatial
difference and evolution of regional logistics development in
China under the new economic background. The research shows
that the regional logistics connection strength is significantly
enhanced, and the regional logistics network is further improved.
The whole multilevel regional logistics network structure is
basically formed.

PROPOSED METHOD

Research Methods
(1) Factor analysis

Factor analysis refers to the study of statistical techniques that
extract common factors from groups of variables. Factor analysis
allows the identification of hidden representative factors among
many variables. Grouping variables of the same essence into a
single factor reduces the number of variables and also tests the
hypothesis of relationships between variables.

Factor analysis is to group the variables according to the
correlation, so that the variables in the same group have a
high correlation. That is to say, some variables with overlapping
information and complex relationship are reduced to a few
uncorrelated comprehensive factors, and most of the information
is reflected by a few factors. The calculation formula is:

F = ()\1F1+X2Fz+~~+)\nFn)/zlf':l N (1)
where F is the comprehensive score of the evaluation object; \; is
the contribution rate of the characteristic value of each common
factor; F; is the score value of each common factor; > | \; is the
cumulative contribution rate of the characteristic value.

The main purpose of factor analysis is to describe some of
the more basic, but not directly measurable, hidden variables
hidden in a set of measured variables. For example, if you
want to measure student motivation, active participation in
class, homework completion, and reading time outside of class
can be used to reflect motivation. The academic performance
can be reflected in the mid-term and final grades. In this
study, learning enthusiasm and academic performance cannot
be directly measured by a measure (e.g., a question), they
must be measured by a set of measurement methods, and
then, the measurement results can be combined to be more
accurately grasped. In other words, these variables cannot be
measured directly. What can be directly measured maybe just
a representation it reflects or a part of it. Here, representation
and part are two different concepts. The representation is directly
determined by this implicit variable. Implicit variables are
causes, while representations are effects. For example, learning
enthusiasm is a major determinant of classroom participation.

There are two types of factor analysis methods. One is
exploratory factor analysis and the other is confirmatory
factor analysis. Exploratory factor analysis does not presuppose
the relationships between factors and measures but lets the
data “speak for itself.” Principal component analysis and
cofactor analysis are typical methods among them. Confirmatory
factor analysis assumes that the relationship between factors
and measures is partially known, that is, which measure
corresponds to which factor, although we do not yet know the
exact coeflicients.

Exploratory factor analysis has some limitations. First,
it assumes that all factors (after rotation) will affect the
measurement term. In actual research, we often assume that since
there is no causal relationship between factors, one factor may
not affect the measure of another factor. Second, exploratory
factor analysis assumes that the residuals of the measurement
terms are independent of each other. In fact, the residuals of
measurement items can be correlated due to single method bias,
subfactors, and so on.

The strength of confirmatory factor analysis is that it allows
researchers to explicitly describe the details of a theoretical model.
Therefore, what does a researcher want to describe? We have
mentioned that because of measurement error, researchers need
to use multiple measures. When more than one measure is used,
we have the issue of the “quality” of the measure, the validity
test. The validity test is to see whether a measurement item
has a significant load on its designed factor and no significant
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load on an irrelevant factor. Of course, we may further test
whether there is single method bias in a measurement tool and
whether there are “sub-factors” between some measures. These
tests require the researcher to explicitly describe the relationship
between measures, factors, and residuals. The description of
this relationship is also called a measurement model. Quality
checking of measurement models is a necessary step before
hypothesis testing.

(2) Location Gini coefficient

Location Gini coefficient is an index to describe the
distribution degree of an industry in a region. The larger the
value is, the more concentrated the industry distribution is. The
calculation formula is:

! ZZ‘Sij—SikHj,k:l,Z,...,n) 2)

G =
2
2n-u g

where Sj; and Sj; are the shares of regional j and regional k
in industry (ior a certain economic activity), p is the number
of regional units, and » is the mean value of the shares of
each region in the industry (i or an economic activity). If
only the location Gini coefficient of a certain economic activity
is calculated, the subscript i in the above formula can be
omitted. Generally speaking, the spatial Gini coefficient < 0.20
indicates that the industry is extremely dispersed in space, 0.20-
0.30 indicates highly dispersed, 0.30-0.40 indicates relatively
dispersed, 0.40-0.50 indicates relatively concentrated, and more
than 0.50 indicates highly concentrated.

(3) Location entropy

Location entropy is a quantitative tool for analyzing the
efficiency and benefit of an industry. It is used to measure the
relative concentration of an industry in a specific area. The
calculation formula is as follows:

E’]/ZLI Ejj

27:1 El]/Ztnzl Z?:l Ejj

LQ; = (i,j=1,2,....,n) (3

where Ejj is the employment or added value of industrial j in
i z;’zl Ejj is the total employment or added value of regional
i; > i, Ejj is the employment or added value of industrial j in
the sample population; >3 ; 37", Ej is the total employment
or added value of the sample population. Generally, the location
entropy is divided into five levels. The high concentration area
is > 2.00, the high concentration area is 1.51-2.00, the high
concentration area is 1.01-1.50, the low concentration area is
0.51-1.00, and the low concentration area is < 0.50.

The Connotation of the New Economy
The concept of the new economy first appeared in the
United States Business Week. The meaning and characteristics
of the new economy can be summarized through three aspects,
namely, the knowledge economy is a new socio-economic form;
the virtual economy is a new mode of economic activity; and the
network economy is a new mode of economic operation.

(1) The characteristics of the new economy in the new socio-
economic form of the knowledge economy.

1) Based on knowledge, enterprises from omnipotent
production focus on a certain link, process-oriented
production, flexible production, the traditional property
rights relationship into a contractual cooperation mode of
separation of brain industry, and the scope of globalization.

2) The knowledge content in the product is getting higher
and higher. Because the marginal cost of knowledge
reuse is very low, the higher the technical content in the
export product, the greater the actual profit. Products with
higher knowledge in international trade account for a
larger proportion.

3) Knowledge is the most important factor of production.
The degree of concentration of enterprise knowledge
represents the core elements and concentration. The more
a company grows bigger and stronger, the more it relies
on knowledge elements. In the era of industrial economy,
capital determines the destiny of enterprises, while in
the era of knowledge economy, knowledge and ideas
determine the destiny of enterprises.

(2) The characteristics of the new economy in the new
economic activity mode of the virtual economy.

1) Complexity. The virtual economic system is a complex
system. The non-linear effect between the components in
the system is prone to chaos, but the self-organization of
the system itself can show certain order and stability.

2) Meta-stability. The virtual economic system is a meta-
stable system with a dissipative structure, and each
component must exchange material and energy with the
external environment to maintain a relative stability. There
is also feedback in this process.

3) High risk. The risks of a virtual economy system are
high, sometimes unpredictable and unbearable. Due to the
certain uncertainty in the virtual operation of enterprises
and the limitations of people’s cognitive abilities, many
economic activities are one-off, unique, and no precedent
can be used for reference.

The development of regional logistics industry is manifested
in the transfer of logistics factor resources from low-efficiency
departments to high-efficiency departments and the continuous
flow of logistics factor resources outside the region into high-
efficiency departments in the region. The regional logistics
industry development model is a certain industrial development
model adopted by a country or region in order to promote the
development of the regional logistics industry in the process of
developing the regional economy, which embodies the systematic
integration of various elements of the logistics industry.

(3) The characteristics of the new economy in the new
economic operation mode of the network economy.

1) Information technology is the foundation. Information
technology connects businesses, business units, and
business functions around the world in a quiet
and continuous manner. Make information spread
between different business functions, different business
organizations, and geographical boundaries like never
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before and without any trace. The use of information
technology plays an important role in helping companies
reduce inventory and reduce the cost of core business
processes, that is, to produce according to market demand.

2) High transparency and closeness to consumers. The
adverse effects of information asymmetry on the
operation of the market economy have been largely
eliminated. Because the Internet provides a large number
of opportunities for producers and consumers in the
global economic system to connect directly, consumers
have more and more space and freedom to choose their
business. Whenever and wherever, they can get what
they need by entering the Internet. Various information
of products, and through the analysis and comparison
of the information provided by different producers,
directly select satisfactory personalized needs, the network
economy enables enterprises to reduce barriers to market
entry, and it is more and more difficult to retain customers.
Higher requirements are placed on the level of customer
management of the company.

3) High integration. The network economy is an intensive
economy. It integrates all aspects of economic activities
and all processes through information, so that overall
optimization can be achieved. Virtual enterprises have the
conditions for their development and growth. As long as
the enterprises build a network that links all links of the
supply chain, the leading enterprises can transfer the digital
drawings of advanced technical specifications design to the
technology, assembly, and economy through the network.
They are manufactured at the most suitable nodes and
assembled directly at the geographically appropriate nodes
and delivered directly to the customer. In this way, the
resource allocation can be optimized globally, the quality
can be improved, the delivery time can be shortened,
and a large amount of equipment investment and human
resources can be saved, thereby greatly improving the
efficiency of management.

The important role of the development of the regional logistics
industry on the regional economy is reflected in the following:
First, it can reduce costs and improve the efficiency and level
of regional economic activities. The continuous refinement of
the division of labor objectively helps to improve the level of
cooperation, and the development of regional logistics helps
to improve the efficiency of resource operation and reduce
transaction costs, which is crucial to the efficiency and level
of intra-regional economic development and inter-regional
economic cooperation. The second influence is to optimize
the allocation of resources and promote the adjustment of
economic structure.

We are at the turning juncture of the century, and the
old economy will eventually be replaced by a new economy
that is better suited to the needs of the new era. Therefore,
what exactly is the concrete difference between what we call
the old and new economies? Obviously, the most fundamental
difference between them is that the old economy based on
manufacturing was characterized by standardization, scale,

patterning, efficiency, and hierarchy, while the new economy
was based on information technology. Above all, the pursuit is
differentiation, personalization, networking, and speed.

In the stage of regional economic cooperation, that is, the
primary stage of regional market development, regional logistics
activities are based on the division of labor in primary regions,
with the content of adjusting surplus and shortage between
adjacent regions and exchanging products. Although there is
a prototype based on the overall interests of the region, the
influence of administrative regulation still dominates. In the
stage of regional economic penetration, that is, the intermediate
stage of regional market development, regional logistics activities
are based on the deepening regional division of labor and
regional specialization, with inter-regional commodity exchange,
financial integration, and technical cooperation as the main
content, with close characteristics of sexuality, relative stability,
and diversity. In the stage of regional economic integration, that
is, the advanced stage of regional market development, regional
logistics activities are based on the highly developed regional
division of labor, with the free flow of all activity elements in the
region as the content, forming a regional market structure that is
interdependent and highly correlated, and the regional logistics is
gradually moving toward integration.

Basic Concepts of Regional Logistics
(1) The concept of regional logistics

Regional logistics refers to the adaptation of regional
environmental characteristics to comprehensively support the
overall goal of regional sustainable development, providing
regional logistics functions to meet regional economic, political,
natural, military, and other development needs, with reasonable
spatial structure, service scale, effective organization, and the
logistics system of management. The main body of regional
logistics is regional cargo transportation. Regional logistics
belongs to the category of Zhongguan logistics, which is
composed of enterprise logistics, production logistics, and sales
logistics belonging to the micro-logistics category. At the same
time, the logistics activities system of each region together
constitutes a larger regional logistics system, even international
logistics. The “region” in regional logistics does not only refer
to the division of administrative regions but also refer more
to an economic region. Logistics activities are closely linked
to production, circulation, and consumption. They are an
important part of social and economic activities and a link
between social production and social activities. Therefore, the
division of logistics areas should consider more the economic
development level and characteristics of logistics service areas,
and not only the regional boundaries of regional logistics based
on geographical boundaries.

(2) Regional logistics center

The “region” of regional logistics mainly refers to an economic
region, in which there is often a regional logistics center, which
makes the logistics activities of the region closely entangled
around it and radiates the region. Therefore, the regional logistics
center is often the central city of the entire economic region.
The development of a regional logistics is first manifested
in the development of its regional logistics center, and the
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development of the two is closely related. The regional logistics
center does not refer to a logistics center, a logistics park,
or an integrated distribution center. It is a centralized place
for various logistics infrastructures. There are often multiple
logistics parks and logistics distribution centers in it. Most
logistics operations are handled in the region. The regional
logistics center can also be regarded as a logistics node with
multiple functions, bringing together the original scattered
logistics activities in the entire region, thus realizing the effective
use of resources.
(3) Characteristics of regional logistics

1) The “region” in the main diversified regional logistics
is an administrative region, an economic region, or
a consortium that can be large or small. In this
geographical area, there are often a large number of
specialized and non-specialized logistics business units.
There is competition and cooperation between these units,
which makes the logistics market in the region form
a complex competitive structure. Moreover, when the
“region” in regional logistics is a combination of two
or more administrative regions or economic regions, the
administrative bodies of regional logistics will also become
diversified, and there will be competition and cooperation
between them, for example, competition around regional
logistics administration rights. This shows that regional
logistics has both competition and cooperation between
logistics management entities, as well as competition and
cooperation between logistics administration entities.

2) The variability of regional boundaries. With the changes
in economic resources, industrial structure, information
technology, and logistics technology, regional members
and regional boundaries in regional logistics will also
change accordingly. Changes in the abovementioned
regional environment will lead to changes in the size
and structure of the region, either expanding (regional
economic prosperity) or narrowing (regional economic
recession), resulting in changes in the scale and structure
of the region. Eventually, the members and regional
boundaries of the region change. When the regional
economy prospers, the logistics scale of the region
will expand accordingly, so that the radiation range of
regional logistics, that is, the regional boundaries will
also expand accordingly; on the contrary, when the
regional economy declines, the logistics scale and regional
boundaries of the region will shrink. It has even been
integrated into other regions, such as cities with depleted
resources. For a “region” of regional logistics with multiple
administrative regions or economic regions, changes in
the abovementioned logistics environment will change
the membership of the region, or the addition of new
members, or the withdrawal of the original members. As
a result, the boundaries of the region have expanded,
shrunk, reorganized, and even disappeared. That is to say,
the regional boundaries of regional logistics often change
and lack stability.

3) Difficult organization and management, and high cost.
Whether it is regional logistics in an administrative
region or economic region, or regional logistics in
multiple administrative regions or economic regional
consortiums, it has a large number of logistics operations’
entities and multiple logistics administrations’ subjects.
Therefore, it is very difficult to organize and manage
regional logistics, and the cost is also high. This
requires regional logistics organizations and managers to
explore scientific management methods and management
systems, not only to have efficiency concepts, but also
to have efficiency concepts. Especially for the logistics
administrative managers of large regions composed of
multiple administrative regions or economic regions,
before adding new members, the organization and
management costs of regional logistics and their forms of
sharing should be fully considered, and the regions cannot
be blindly expanded boundary.

Regional logistics to a large extent refers to regional logistics
and local logistics, which mainly have the following basic
characteristics, namely, differences in the distribution of spatial
resources, differences in the degree of logistics development,
relative independence of logistics interests, and integrity of
logistics systems.

The difference in the distribution of spatial resources is the
economic basis for the formation of regional logistics. Space
resources include natural resources and social resources. The
distribution of spatial resources in any country or region cannot
be completely equal and homogeneous, so in real life, regional
logistics shows great differences and diversity. Of course, within
a logistics area, there are differences in the distribution of space
resources, but they are generally the same; otherwise, it will not
become the same logistics area.

The difference in the degree of logistics development is an
important criterion for dividing the logistics area. The level
of logistics service is always in line with the degree of social
and economic development. Therefore, the division of logistics
areas is mainly determined according to the degree of economic
development, and the degree of economic development mainly
examines gross domestic product (GDP), per capita GDP, fiscal
revenue, fixed asset investment scale, social consumption level,
labor productivity, and other economic indicators.

There is no doubt that regional logistics and local logistics,
as subsystems of the regional economic system, are relatively
independent economic stakeholders, and each region has its
own economic interests. Even economically developed regions
have been helped by economically backward regions in natural
resources, labor, capital, and other aspects for a long time, and
it is obligatory to support and help backward regions after
their development.

(4) Classification of regional logistics

Since the concept of “region” in regional logistics is multiple,
there are different levels or different scales of regional logistics.
This article believes that regional logistics mainly has the
following types:

1) International logistics
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International logistics refers to the logistics carried out
between two or more countries. It is the regional logistics with
the highest level, the widest scope, the largest scale, and the
most difficult management. The organization and management
of international logistics involve many problems, such as the
economic system of regional members, international trade
policies, business habits, the extension of the hinterland of goods,
cultural traditions, the versatility of logistics equipment and
tools, the sharing of logistics infrastructure, the standardization
of logistics information, and other issues. At the same time,
the organization and management of international logistics and
its related parties are also very complex, including the central
government of the relevant countries, local governments at
all levels, logistics demanders, logistics providers, and logistics
service intermediaries. Therefore, to solve the abovementioned
problems, it is necessary to establish a new international logistics
management system to coordinate various relationships, so as
to play the role of international logistics in promoting regional
economic development.

2) Regional logistics

Regional logistics refers to the logistics of a regional complex
composed of several adjacent administrative regions within
a country and even national logistics. Regional logistics has
large regional boundaries and many regional members, often
composed of several provinces. For example, “Northeast
Logistics,” “Yangtze River Delta Logistics,” and “Liaohai Sea Area
Logistics” all belong to the concept of regional logistics. The
reason why large-area logistics can be formed is often because
regional members in the region have obvious complementary
relationships in terms of industrial structure, industrial division
of labor, resource endowment, and geographic location.
Therefore, by organizing and developing regional logistics
and strengthening logistics cooperation among its regional
members, greater social and economic benefits can be obtained.
Of course, the formation and development of logistics in some
regions are related to history and tradition. For example,
the implementation of the revitalization strategy of the old
industrial bases in northeast China has further strengthened
the links between the three provinces in northeast China and
has promoted the formation and development of logistics in
northeast China. Due to the large regional boundaries of logistics
in the region, there are also many logistics management entities
and logistics administrative management entities. Therefore, the
organization and management of logistics in large regions are
often difficult.

3) Provincial logistics

As the name suggests, provincial logistics refers to logistics
within the scope of a province, autonomous region or
municipality, such as “Zhejiang Logistics,” “Xinjiang Logistics,”
and “Shanghai Logistics.” The area of provincial logistics is a
province, autonomous region or municipality, but in a province,
it is highly probable that small- and medium-sized regional
logistics consists of several municipal, county, district, and other
administrative regions within the province. Compared with
regional logistics, the organization and management of provincial
logistics are relatively difficult, because even if there are a number
of low-level regional logistics in the province, because they are

administratively affiliated to a province, the policy is relatively
uniform. These low-level regional logistics are also relatively
easy to coordinate.

4) City logistics

Urban logistics refers to logistics activities that serve urban
social and economic development and focuses on regional
logistics research. The main feature of urban logistics is the
unified management and management of all logistics activities
in the city. Moreover, compared with regional logistics, such as
international logistics and regional logistics, the regional scope
of urban logistics is relatively small. Therefore, urban logistics
has a very strong controllability. The long-term development
of a city is based on the establishment and development of a
city logistics system. After the city has formed a certain scale,
the economic activities of the entire city are based on logistics.
A city’s long-term development plan not only requires direct
planning of logistics infrastructure and logistics projects, such as
the construction of roads, tunnels, bridges, and warehouses, but
also requires the use of logistics as a constraint to plan the entire
city, such as factories, residential areas, stations, and airports.
Reasonable urban logistics can efficiently supply all kinds of
materials needed for production and living in the entire city.
At present, logistics has become a key part of the planning and
construction of all large cities in the world.

5) Rural logistics

Rural logistics is a concept corresponding to urban logistics.
It refers to the logistics that serves the rural areas and the rural
residents. There was also a suburban logistics concept between
urban logistics and rural logistics. However, from the perspective
of many domestic and international logistics practices, suburban
logistics should be attributed to urban logistics. This is because
with the rapid development of urbanization and industrialization
in cities, urban logistics outlets, especially urban logistics centers,
have the trend of shifting to the suburbs. Therefore, in this sense,
suburban logistics itself is an important part of urban logistics.

EXPERIMENTS

Data Sources and Research Methods

The data used in this article were collected from the 2012
to 2018 China Statistical Yearbook, the China Economic and
Social Development Statistics Database, the 2012 to 2018 China
Transportation Yearbook, and the 2012 to 2018 provincial and
municipal statistical yearbooks.

Research Objects

The purpose of this article is to study the spatial differences
and evolution of regional logistics development in China under
the background of new economy, and to study the nine major
logistics regions in China. The layout of the nine major logistics
regions in the country is as follows: (1) North China logistics
area centered on Beijing and Tianjin; (2) northeast area logistics
centered on Shenyang and Dalian; (3) Shandong Peninsula
logistics area centered on Qingdao; (4) the Yangtze River Delta
Logistics Regional Center centered on Shanghai, Nanjing, and
Ningbo; (5) the southeast coastal logistics area centered on
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TABLE 1 | Regional logistics industry comprehensive development-level index
system.

Target layer Criterion layer Index layer

Comprehensive  Economic GDP (108yuan), Per capita GDP (108yuan)
logistics development
development level
level Logistics Gross industrial output value (108yuan), Total
demand value of farm output (108yuan), Total retail sales
of social consumer goods (108yuan), Total
freight volume (10*t)
Logistics Added value of logistics-related industries
industry scale (108yuan), Number of logistics employees
(10%people)
Level of Total postal services (108yuan), Number of
information Internet users (10*household), Number of
mobile phone end users (10*household)
Infrastructure Inland waterway mileage (10*km), Highway
construction mileage (10*km), Length of railroad lines in

service (10%km), Air carrier capacity, Total
investment in fixed assets in logistics (10%yuan)

Xiamen; (6) the Pearl River Delta logistics area centered on
Guangzhou and Shenzhen; (7) in Wuhan, Zhengzhou is the
central logistics area; (8) the northwest logistics area centered on
Xi’an, Lanzhou, and Urumgji; and (9) the southwest logistics area
centered on Chonggqing, Chengdu, and Nanning.

Index System Construction
According to the data availability, comparability and
comprehensive index selection principles, and drawing on

relevant research results, this article constructs regional logistics
from five aspects, namely, economic development level, logistics
demand status, logistics industry scale, information level, and
infrastructure construction. Comprehensive development-level
indicator system is shown in Table 1.

DISCUSSION

Evaluation of the Development Level of

Comprehensive Indicators

Factor analysis of the 2017 indicator data in Table 1 is carried
out by using formula (1), and three principal components
are extracted. According to the main component score and
variance contribution rate, the comprehensive scores of the
logistics development level of the nine major logistics regions are
obtained. The results are shown in Figure 1.

As can be seen from Figure 1, the nine logistics areas
are classified as follows: The first level is the first category
(comprehensive score > 0), including North China Logistics
area, Northeast Logistics area, Shandong Peninsula Logistics area,
Yangtze River Delta Logistics area, Pearl River Delta logistics
area, and Southwest Logistics area. The second level is the second
category [comprehensive score (—0.2, 0)], including the central
logistics area. The third level is the third category [comprehensive
score (—0.2, —0.4)], including the southeast logistics area, the
central logistics area, and the northwest logistics area. It can
be seen that the regional differences in the level of regional
logistics development are obvious. The Pearl River Delta logistics

Southwest region

Northwest Region

Central region

Pearl River Delta region

FIGURE 1 | The comprehensive score of the nine major logistics areas.

North China region

3
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‘ in each logistics area as the level of logistics competitiveness of

Southw ST

Central re O™ m—
Southeast coastajaaiSum
Northeast region ™ mmm
North China region

y ne e 1 .
Shandong Peninsula region [ ——

7 F— - H - ]
Yangtze River Delta region |
Pearl River Delta region | ——

0.5 1 1.5

S}

-1 -0.5 0

m2017 m2015

FIGURE 2 | Analysis of the level of competitiveness of the nine major logistics
regions.
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FIGURE 3 | Gini coefficient of logistics business in the 2012-2018 logistics
area.

area with the most comprehensive competitiveness has a scoring
coefficient of 1.464, and the weakest northwest logistics area has
a scoring coeflicient of —0.328.

Analysis and Evaluation of the Level of
Competitiveness

The level of competitiveness of the nine major logistics regional
logistics was calculated in 2015 and 2017, that is, the average

the region was used, and the levels of logistics competitiveness
of the nine regional regions were ranked, as shown in
Figure 2.

Generally speaking, the higher the comprehensive factor score
of each logistics area, the stronger the logistics competitiveness
of the region. The score greater than 0 indicates that the level of
logistics competitiveness of the region is above the average level
of the nine logistics regions. Less than 0 indicates that the level of
logistics competitiveness of the region is below the average level
of the nine major logistics areas. It can be seen from Figure 2 that
the level of competitiveness development is gradually increasing
in the Pearl River Delta area, the Yangtze River Delta area, the
North China region, and the southeast coastal region, while
the competitiveness is gradually decreasing in the Shandong
Peninsula region, the northeast region, the central region, the
southwest region, and the northwest region.

Logistics Industry Location Gini

Coefficient

The distribution of regional logistics is relatively concentrated,
and the trend of agglomeration has evolved from enhanced
to weakened. Using the number of employment personnel in
the logistics industry of various provinces and cities to enter
the formula (2) to calculate the Gini coefficient of the logistics
industry in the nine major logistics areas from 2012 to 2018, the
results are shown in Figure 3.

It can be seen from Figure 3 that the Gini coeflicient of
the logistics industry in China’s nine major logistics regions
increased from 2012 to 2018, and fluctuated after reaching a
peak of 0.4589 in 2015. In 2012, the Gini coefhicient of the
location was between 0.3 and 0.4, and the regional logistics
spatial distribution was in a relatively dispersed state. In other
years, the Gini coefficient of the location was between 0.4 and
0.5, which was in a relatively concentrated state. In general,
the distribution of logistics space in the nine major logistics
regions is in a relatively concentrated state and has undergone
an evolution process from decentralization to concentration. The
concentration trend shows a strong first and then weak.

0.5
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e Pear] River Delta region

2014

e Y angtze River Delta region s Shandong Peninsula region

North China region

e Central region

e N ortheast region

— S outhwest region

FIGURE 4 | Location entropy of the logistics industry in the nine major logistics regions.
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Logistics Industry Location Entropy

The logistics industry location entropy is calculated by using the
number of logistics employment personnel and the total number
of employed persons in the nine major logistics areas (3). The
results are shown in Figure 4.

The coexistence of spatial agglomeration effect and dispersion
effect makes the difference of regional logistics agglomeration
degree between provinces expand continuously. It can be seen
from the figure that the location entropy of the Pearl River
Delta fluctuates from 1.05 to 1.37, which belongs to a higher
industry agglomeration area; the location entropy of the Yangtze
River Delta fluctuates from 1.15 to 1.36, which belongs to a
higher industry agglomeration area; the location entropy of the
Shandong Peninsula fluctuates from 1.05 to 1.16, which belongs
to a higher industry agglomeration area; the location entropy
of the North China region fluctuates from 0.98 to 1.17, which
changes from a lower industry agglomeration area to a row. The
location entropy of the northeast region fluctuates from 0.95 to
1.05, which changes from a lower industry cluster to a higher
industry cluster; the location entropy of the southeast coastal
region fluctuates from 0.98 to 1.13, which changes from a lower
industry cluster to a higher industry cluster; the location entropy
of the central region fluctuates from 0.89 to 1.03, which only
exceeds 1.0 in one year, which belongs to a lower industry cluster;
the regional entropy of Northeast China fluctuates between 0.95
and 1.05, which belongs to the lower industry cluster area; the
regional location entropy fluctuates between 0.65 and 82, which
belongs to the lower industry cluster area.

CONCLUSION

With the rapid development of the world economy, the global
logistics industry is facing severe challenges. While the industry
competition is more intense, the division of labor is also
more detailed. At the same time, with the further innovation
of electronic information technology, the analysis of modern
logistics mode has also set off a new wave. Modern logistics
develops in the direction of informatization, modernization, and
intelligence. Combined with the international logistics form, the
progress of modern logistics should always focus on serving
consumers, forms a unified and perfect logistics service operation
mode, and promotes its continuous improvement and progress,
so as to further promotes the realization of the economic benefits
and social development interests of logistics enterprises.

Under the background of new economy, this article makes
a preliminary study on the application of artificial intelligence
technology in the spatial difference analysis of China’s regional
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