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Abstract: With the advent of big data era and rapid development of Internet technology, e-commerce
has had a strong development tendency that causes many problems, such as redundant and complex
business processes, low efficiency and a high cost for e-commerce logistics in the distribution
sector. It is not difficult to conclude that the key to improving logistics distribution efficiency—and
reduce logistics distribution costs—is to optimize logistics distribution under big data. In this study,
the management model, influence factors and development status of B2C e-commerce logistics
distribution under big data are analyzed in detail. Then big data processing, business process and
route optimization strategies for B2C e-commerce logistics distribution under big data are deeply
studied. Furthermore, an optimization model of product sales and logistics distribution of B2C
e-commerce by big data platform is discussed in order to propose an innovative optimization strategy
for B2C e-commerce logistics distribution under big data. Big data technology is applied in B2C
e-commerce logistics business management, which is studied in detail. These findings achieve the
optimal distribution of B2C e-commerce, reduce the B2C e-commerce logistics distribution cost and
improve the B2C e-commerce logistics distribution efficiency under big data. In addition, enhanced
competitiveness of B2C e-commerce logistics distribution is examined in this study. This study
provides a reference for follow-up big data studies in the field of e-commerce.
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1. Introduction

Recently, with the rapid development of e-commerce in our country, the scale of e-commerce
transactions continues to expand and the consumption means have also changed for people [1-3].
According to the Ministry of Commerce of the People’s Republic of China, the e-commerce transaction
volume has reached 4.48 trillion USD in 2018, which increased 8.5% year-on-year, the online sales reached
1.28 trillion USD, which increased 23.9% year-on-year [4-7]. The business volume of national logistics
companies has reached 507.1 billion pieces, which increased 26.6% year-on-year. People employed in
the e-commerce has reached 47 million, which increased 10.6% year-on-year. Therefore, the e-commerce
has been playing an increasing role in daily lives. Currently, the e-commerce companies has three
main distribution modes of in-house logistics distribution, third-party logistics distribution and the
combination of the two modes.

With the coming of big data era, the relation between e-commerce and logistics distribution is
strengthening over time. Logistics distribution becomes a key indicator in terms of evaluating the
competitiveness of e-commerce companies [8-15]. Distribution mode directly determines the cost
and the quality of logistics distribution of e-commerce companies, as well as the supply chain [16-20].
Logistics distribution of B2C e-commerce under big data has taking on the information concentration,
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sharing distribution resource and integration of data resources, etc. [21-27]. In recent years, a lot of
researchers proposed logistics distribution models and methods for B2C e-commerce. Ran et al. [28]
proposed a flexibility assessment method by adding cost weighted time. Jia [29] analyzed the
distribution route method of traditional B2C model. Liu et al. [30] analyzed the capacity of terminal
logistics distribution in Chinese cities. Zhang [31] proposed the optimization method of logistics
distribution in online e-commerce. Leung et al. [32] proposed an intelligent system of B2C e-commerce
for redesigning the e-order fulfilment process. Arnold et al. [33] demonstrated the effects of different
delivery concepts. Xu et al. [34] proposed an e-commerce logistics operation risk quantitative analysis
method based on a large number of e-commerce transaction data. Barenji et al. [35] proposed an
e-commerce logistics park scheduling and synchronization method using mixed agents. Moons et al. [36]
proposed an integrated order picking-vehicle routing method based on record-to-record travel algorithm.
Olsson et al. [37] provided a more consistent view for the logistics research. Zhong et al. [38] proposed
a distribution decision making method without cooperative mode. Zhou et al. [39] designed a B2C
e-commerce management module. In addition, for logistics distribution, many researchers have
proposed a lot of optimizations method to obtain the optimal logistics distribution schemes [40-53].

Through the above literatures, it can be found that the current domestic and foreign research
mainly focuses on the basic research of logistics distribution mode, the revision and application of
calculation model and the application research for solving a problem. However, there are still some
deficiencies in the theoretical level of e-commerce logistics distribution under big data, which are
mainly manifested as follows.

(1) The researchers lack an overall grasp of the development process of the B2C e-commerce
logistics distribution under big data, which is lack clear guidance on the development direction of
future related research.

(2) The basic elements, boundaries and theoretical basis of the B2C e-commerce logistics distribution
under big data are not enough discussed. The deepening and development of B2C e-commerce logistics
distribution under big data are facing great challenges, so it is urgent to systematically sort out the
research status of B2C e-commerce logistics distribution under big data and give reasonable suggestions
for future development direction under big data.

Therefore, how to improve the logistics distribution service efficiency of B2C e-commerce through
analyzing and mining big data are the biggest challenge of B2C e-commerce logistics enterprises under
big data. In this paper, for the deficiencies of the low efficiency and high cost of logistics distribution for
B2C e-commerce under big data, the logistics distribution model, influence factors and development
status of B2C e-commerce under big data are analyzed. The data processing, business process and
route optimization strategy of B2C e-commerce logistics distribution under big data are deeply studied.
The joint optimization mode of B2C e-commerce between product sales and logistics distribution based
on the big data platform are explored and discussed in order to propose the innovation optimization
strategy of B2C e-commerce logistics distribution under big data, which can reduce the logistics
distribution cost of B2C e-commerce, improve the efficiency B2C e-commerce logistics distribution.
Finally, big data technology is applied in B2C e-commerce logistics business management in detail.

2. Present Circumstance of B2C E-Commerce Logistics Distribution under Big Data

By researching and analyzing many relevant literatures, the present circumstances of B2C
e-commerce logistics distribution under big data are analyzed and summarized as follows.

2.1. Low Efficiency of Logistics Distribution Data Processing

Currently, big data technologies are only restricted to some specific services in the process of
B2C e-commerce logistics distribution and lacks the integration analysis and processing of big data
technology that can be effectively applied to all aspects of B2C e-commerce logistics distribution,
which has become a bottleneck that hinders big data analysis and processing technology in B2C
e-commerce logistics distribution. Therefore, from the overall view, we know that the actual utilization
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efficiency of analysis and processing technology under big data are inefficient, which needs to be
further expanded. Big data analysis and processing technology still needs to be further improved.

2.2. Lack of Innovation of Logistics Distribution Mode

With the developing of big data technology for many years, many new big data technologies have
been put forward and applied in various industries. It is essential for an early stage B2C e-commerce
enterprise to recognize the importance of big data and improving its logistics distribution service
level. In order to serve this purpose, the e-commerce enterprises ought to establish a complete
application system with open or network characteristics under big data to realize the innovation
of B2C e-commerce logistics distribution strategy and mode for improving the efficiency and B2C
e-commerce logistics distribution service level to some extent. However, due to the serious impact of
complex data on the strategy and mode, the internal architecture of the application system is affected
by various cumbersome data processing, so it is unable to improve the contribution of B2C e-commerce
logistics distribution.

2.3. Lack of Optimization of Logistics Distribution Process

Logistics distribution center construction of B2C e-commerce reflects an enterprise’s capabilities,
it relies on choosing a good timing and location. The rationality of design and planning has a direct
and far-reaching impact on the operation efficiency and safety of B2C e-commerce logistics distribution
center, as well as the rationalization of logistics. The traditional logistics distribution center of B2C
e-commerce has some problems, such as the inconsistency of the collecting phase and shelving phase,
frictions of intake department and outbound department, long distance of running replenish. Therefore,
the logistics distribution process of B2C e-commerce is lack of optimization.

2.4. A Huge Impact on B2C E-Commerce Logistics Distribution Enterprises under Big Data

A large amount of data has been categorized and processed under big data, in order to make
logistics distribution transparent, facilitate real-time monitoring of logistics distribution and meet the
demand of B2C e-commerce logistics distribution. With the ever increasing of competitive market
for the logistics distribution enterprises, the focus has been shifted from price competition to service
based competition.

2.5. Low Efficiency of the Third-Party Logistics Distribution

A lot of enterprises have chosen third-party logistics enterprises under big data. Third-party
logistics is that e-commerce enterprises outsourced their logistics business to the outside logistics
enterprises, which have their own logistics management platform and able to monitor and manage
products and logistics information. The e-commerce enterprises choose the third-party enterprise
logistics distribution, which can not only improve the level and efficiency of e-commerce enterprises’
logistics distribution, but also help to improve consumer satisfaction. However, due to the influence of
many factors such as infrastructure, human quality, etc., the logistics distribution efficiency of B2C
e-commerce is low.

2.6. Low Level of Logistics Standardization System

To make the logistics business efficient, on the one hand, it is necessary to standardize the means
of transport, including containers, pallets, trucks, shelves, etc. On the other hand, there is necessary to
standardize the logistics information system. That is, all links in the supply chain should use the same
standard and all logistics information systems can be connected, exchange data and share information.
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3. Influence Factors and Core Problem for B2C E-Commerce Logistics Distribution under
Big Data

According to the current situation, the low efficiency, low innovation and low efficiency are that
big data of B2C e-commerce and logistics are independent and separated in the current industrial
development process [53-58]. Therefore, in order to accelerate the division of labor, coordination,
integration, communication and interrelationship between the two industries and generate cooperative
effect, there is necessary to implement the development of big data technology. At present, the industry
chain as a whole has rapid response to changes in market demand and operational efficiency.

3.1. Realize the Information Docking of B2C E-Commerce Logistics Distribution

With the ascent of big data, B2C e-commerce has been growing rapidly, which caused increasingly
heavy logistics and distribution and logistics distribution data increased exponentially. It will burden
the e-commerce enterprises if those voluminous data are deal with by using traditional acquisition
and processing methods for information. Big data processing method is used to deal with all kinds of
logistics information, which can effectively promote the logistics distribution of B2C e-commerce and
meet logistics requirements.

3.2. Increase the Logistics Distribution Utilization Value of B2C E-Commerce

With the rapid developing of B2C e-commerce, many data are produced in e-commerce logistics
distribution. To make full use of the value of these data, there is necessary to transform big data to
the structural data sets. The data structure transformation of traditional B2C e-commerce logistics
distribution will lead to lose logistics information and reduce the utilization value of logistics distribution
data. Under big data, a special data management center is established in order to avoid information
loss and promote the utilization value of B2C e-commerce logistics distribution data.

3.3. Improve Customer Satisfaction of B2C E-Commerce Enterprises

With the continuous development of B2C e-commerce enterprises, the development of big data
technology can improve customer satisfaction. Improving the service level of B2C e-commerce
enterprises is an effective method. In the traditional logistics distribution of B2C e-commerce, its service
level improvement space is limited. However, under big data, we can use artificial intelligence and
data mining methods to analyze and mine the online shopping big data of customers, which can help
B2C e-commerce enterprises to personalize the logistics distribution of B2C e-commerce, thus improve
the customer satisfaction.

3.4. Interaction with Sustainable Development Goals of B2C E-Commerce Logistics Distribution

(1) The development of B2C e-commerce can faster and more effectively promote and promote
the development of the logistics industry and the improvement of the logistics system, especially
for the logistics distribution industry. It needs the distribution of comprehensive material resources,
which can promote the growth of the comprehensive logistics providers.

(2) The development of B2C e-commerce can expand the logistics space—the second space of
logistics, that is, E-logistics, which will be the opposite bank of the logistics development. The first
space of logistics and the second space of logistics will be increasingly integrated.

(3) The development of B2C e-commerce can promote logistics informatization. B2C e-commerce
must be based on informatization. Logistics informatization includes at least three levels. They are
the national and regional logistics enterprise construction, logistics enterprise informatization and
enterprise logistics informatization. The key point is distribution enterprise informatization, which will
inevitably drive the whole logistics informatization and comprehensively improve the level of
logistics informatization.
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(4) The development of B2C e-commerce can greatly promote the integration of logistics and
business flow, which is an important feature of the development of modern logistics and an important
guarantee for the success of distribution. In the process of online transaction and logistics distribution,
the boundary between logistics and business flow will be increasingly weakened and blurred.
The customers and demands of B2C e-commerce are increasingly diversified.

(5) The development of B2C e-commerce will promote the application of logistics technologies.
B2C e-commerce pays attention to speed and synchronous distribution ability. To adapt to these two
points, it is necessary to adopt modern logistics technologies, especially for various technologies in
distribution, such as barcode technology, radio frequency technology, EDI, information technology
and network technology. The logistics distribution must also use IT technologies.

4. Model of B2C E-Commerce Logistics Distribution under Big Data

Big data are the large-scale data collection that cannot be acquired, stored, managed and analyzed
by database software tools [59,60]. It has four characteristics of high data volume, rapid data flow
(velocity), diverse data types and low value density. With the developing information technology,
the Internet technologies of cloud computing, Internet of things and social networks were widely
applied in people’s study, daily lives and works. Variety of data are increasing exponentially. According
to the report of International Data Corporation (IDC), the global data volume is doubled annually and
the volume will increase to 175 ZB in 2025. China will become the biggest data processor in the world,
data volume will increase to 48.6 ZB, accounting for 27.8% of the global data [61,62].

Big data contains valuable information and knowledge. These data are analyzed and mined,
which can help enterprises better perform its service to customers and reduce cost, reasonably allocate
resources in order to bring innovative business model and management skills [63,64]. The idea of
building logistics distribution management model of B2C e-commerce under big data are given. In the
stage of data collection, B2C e-commerce enterprises, logistics enterprises and terminal customers are
integrated through the data sources in the industrial chain. Then these data are mined, analyzed and
extracted to promote the transformation of data from unstructured data to structured data by using
big data technologies, so as to better reflect he law of data. The goal is to improve the data value and
used value, and ultimately, achieve personalized and high-quality services to obtain more customers.
The design is just the embodiment of solving the core problems in the front. The management model
of B2C e-commerce logistics distribution under big data are shown in Figure 1.
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Figure 1. The management model of B2C e-commerce logistics distribution under big data.
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This model consists of data acquisition, data preprocessing, data storage, data analysis and data
mining. By analyzing and mining the data, it produces information, procedure, function, knowledge,
feedback and backup plans for costumers in different application platform. It can further reconstruct
the elements and business procedure, which advanced the development.
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5. Innovation and Optimization Strategy for B2C E-Commerce Logistics Distribution under
Big Data

Based on the logistics distribution development of B2C e-commerce under big data, the analysis
and processing technologies of big data in B2C e-commerce logistics distribution strategy and mode is
relatively single, the processing efficiency of data are low, the distribution process is lack of optimization
and the distribution efficiency is low to be improved constantly. Therefore, in the overall development
of B2C e-commerce logistics distribution, to promote the full application of big data analysis and
processing technology to the logistics distribution development of B2C e-commerce, and promote the
full play of its value, we can effectively optimize and improve it from the following aspects.

5.1. Optimization Strategy for B2C E-Commerce Logistics Distribution under Big Data Framework

According to the low efficiency and universality problem in the current stage of B2C e-commerce
logistics distribution under big data, it is essential to design and construct a complete optimization
strategy under big data framework and optimize the value of B2C e-commerce logistics distribution.
Therefore, on the basis of the original big data processing framework, drawing on the advanced
experience, big data processing optimization strategy for B2C e-commerce logistics distribution based
on the logistics distribution needs and characteristics of B2C e-commerce is discussed to propose an
effective big data processing and optimization strategy based on COHadoop, namely ECLHadoop.
Then a complete and mature big data processing optimization strategy framework of ECLHadoop is
designed for logistics distribution of B2C e-commerce. Big data processing framework of COHadoop
is shown in Figure 2.

oelle

D Storage,‘node[l]
Data | |
Big block[1] [ * Maplll ~ :
data Map[2]
set[1] o P
block[] | Map[k]
Join compution

Split

_Join compution

RN

Storége node[2]

Figure 2. Big data processing framework of COHadoop.

Big data optimization strategy framework of ECLHadoop is shown in Figure 3.
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Figure 3. Big data processing framework of ECLHadoop with optimization strategy.

The framework is categorized data attributes according to the request of B2C e-commerce logistics
distribution, then the related data segmented, which are stored in data nodes. When it needs to be
queried, one storage node is directly queried. MapReduce calculating is conducted by Map calculation,
skipping Reduce calculation, in this way, the processing efficiency is improved, and the cost is reduced.

In addition, according to the relationship between data modules, the corresponding time tag and
other methods are used to effectively link different data blocks, realize big data analysis and processing,
and promote the effective acquisition of B2C e-commerce logistics distribution information to improve
its work efficiency, and provide a reference for developing logistics distribution field under big data.

5.2. Hybrid Optimization Mode for B2C E-Commerce Product Sales and Logistics Distribution under Big
Data Platform

Even though B2C e-commerce logistics distribution has been developed rapidly, B2C e-commerce
platform has become the main venue for consumption, the social logistics resources are not enough,
and the logistics distribution capacity is poor in China. There is a disconnection between B2C
e-commerce enterprise sales and logistics distribution. Customer satisfaction cannot be improved if
information of goods purchased is unknown and door to door delivery and installment service are
not delivered. Therefore, it is necessary to realize the joint optimization mode of B2C e-commerce
product sales and logistics distribution based on big data platform. This mode is to connect the
information generated in the process of logistics distribution with the commodity sales information
of B2C e-commerce enterprises, improve the service level of logistics distribution through the joint
optimization of the two kinds of information, so as to promote the logistics distribution development of
B2C e-commerce. The successful cases are Cainiao Logistics, JD.com and Yuci Logistics, which realized
the joint optimization mode of product sales and logistics distribution and effectively improved its
service level.

5.3. Optimization Strategy for B2C E-Commerce Logistics Distribution Process under System Layout Design

According to the actual business process conditions of B2C e-commerce logistics distribution,
we will optimize and modify distribution business process. System layout design is to provide a
complete, systematic and orderly layout design method to solve the facility layout problem. Based on
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the analysis of the operation intensity of each functional area and the correlation between the operation
units, it can arrange the operation location reasonably. Through the qualitative and quantitative
analysis, the relative position of functional areas is obtained by using five basic elements of P (product),
Q (quality), R (route), S (service) and T (time) as the starting point of layout design analysis. Through
the P-Q analysis is used to choose the appropriate layout form. The logistics analysis is used to verify
the necessity and rationality of the workflow and further improve it. The interaction between the work
units is used to achieve the optimal combination of the layout plan. The continuous correction and
selection is used to obtain the most economic and reasonable plan. The optimization process of B2C
e-commerce logistics distribution based on system layout design is shown in Figure 4.
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v

| Select the best scheme
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scheme

Figure 4. The logistics distribution process optimization flow of B2C e-commerce under system
layout design.

5.4. The Logistics Distribution Route Optimization of B2C E-Commerce under Big Data

In the logistics distribution process of traditional B2C e-commerce, the stuffs make the
corresponding logistics distribution decisions according to their own experience or market analysis
results. Due to the lagged results of market analysis and subjective experience of stuffs, traditional
B2C e-commerce logistics distribution decision is generally subjective and lagging behind. Then the
massive data generated is objective and real-time, which can truly and effectively reflect the needs
of the market and customers. Therefore, the logistics distribution enterprises must use this big data
information, deeply analyze the influence factors of B2C e-commerce logistics distribution process
route. The quantitative analysis method is applied to classify and simplify the influencing factors,
determine the key factors that affect B2C e-commerce logistics distribution route. On this basis, the B2C
e-commerce logistics distribution route is scientifically, reasonably and efficiently planned to reduce
the cost of B2C e-commerce logistics distribution, improve the efficiency of B2C e-commerce logistics
distribution, effectively solve the slow logistics distribution caused by traffic congestion, and realize
the sustainable and rapid development of B2C e-commerce.
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6. Big Data Technology in B2C E-Commerce Logistics Business Management

Big data technology is applied in B2C e-commerce logistics business management is mainly
reflected three core businesses of transportation business management, warehousing business
management and distribution business management. The application of big data can realize the
intelligent transportation of logistics distribution and optimize the allocation of transportation resources,
realize the automation of warehousing business management and improve the service level of
warehousing logistics, realize the dynamic control of logistics distribution, so as to improve the
efficiency of logistics distribution and provide customers with dynamic and diversified logistics
distribution services. Big data technology in B2C e-commerce logistics business management is shown
in Figure 5.

‘ Transportation business data ‘ ‘ Warehousing business data ‘ ‘ Distribution business data ‘

Clustering analysis Correlation analysis On-line prediction

Figure 5. The application of big data technology in B2C e-commerce logistics business management.
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In the transportation business management, big data technology is applied to process and analyze
the generated data in the transportation process, which can optimize the allocation of transportation
resources, and realize the informatization and intelligent management and control of the transportation
process. In the warehousing business management, big data technology can guide the warehouse to
prepare goods, realize the refined inventory management and improve the prediction accuracy. It can
effectively reduce the cost of storage, realize the visual and transparent management of the storage
logistics. In the logistics distribution business management, big data technology can collect and mine
the data of traffic conditions, price factors, customers quantity and distribution, customers demand
and other factors, in order form a dynamic logistics distribution scheme, so as to provide real-time
state information service of logistics distribution for customers for improving the logistics distribution
efficiency and service quality.

7. Conclusions and Contribution

Big data has been an influential contributing factor for B2C e-commerce logistics distribution.
It not only can promote the optimization of B2C e-commerce logistics distribution process, but also can
become the strategic resources and profit sources of B2C e-commerce logistics distribution enterprises.
In B2C e-commerce logistics distribution, the logistics distribution management model under big data
has been constructed, the optimization strategy of big data processing in B2C e-commerce logistics
distribution is proposed in this paper. The joint optimization of B2C e-commerce commodity sales
and logistics distribution is promoted and the optimization process and route of B2C e-commerce
logistics distribution is proposed by using big data, which can facilitate the development of logistics
enterprises and reduce the cost of B2C e-commerce logistics distribution, improved efficiency and
service quality of logistics enterprises and enhance the competitiveness, which further promote the
economy development.

The contributions of this paper include as follows.

(1) The research status and development status of B2C e-commerce logistics distribution under
big data and the core problem of big data for solving logistics distribution problem of B2C e-commerce
are deeply discussed, which is the external manifestation of the theoretical extension and practical
urgent need of big data technology in the business field.

(2) The logistics distribution management model of B2C e-commerce under big data are constructed.
The three main bodies of e-commerce, logistics and customers are organically and integrally integrated
into a management system from the perspective of coordination theory. At the same time, it also
provides some useful ideas for further expanding these theories.

(3) The model is designed and optimized from the realization route of effective resource allocation,
including big data processing framework, sales and distribution joint, distribution process and
distribution route. This detailed study based on the construction of Chinese local context provides a
reference for the follow-up research of B2C e-commerce under big data.

(4) Application of big data technology in B2C e-commerce logistics business management is
discussed in detail. It big data technology can collect and mine the data of traffic conditions, price factors,
customers quantity and distribution, customers demand and other factors, in order form a dynamic
logistics distribution scheme, so as to provide real-time state information service of logistics distribution
for customers, so as to improve the efficiency of logistics distribution and service quality.
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