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Internet of Things (IoT) technology can benefit automated production, agriculture, intelligent autonomous driving, and many
other industries by using billions of smart devices. As a good example, intelligent IoT and 5G are the main source of
information acquisition and play an important role in the multiobjective optimization process of the supply chain. This paper
develops an optimal management and coordination method to improve the performance of cross-border e-commerce supply
chain by using IoT tracking technique and multiobjective decision-making. The numerical results justify that our proposed
scheme has high internal consistency, with the Cronbach’s alpha factor of each dimension of the optimized decision model all
greater than 80%.

1. Introduction

Over the past decade, a number of emerging technologies
have changed the evolving path of our life. 5G Internet of
Things (IoT) is a global network based on standard commu-
nication protocol, which intends to collect observations from
physical world and implement practical applications [1–3]. It
is predicted that by 2025, 75.44 billion devices worldwide will
be connected to the Internet of Things. The Internet of
Things technology is the next important technology to realize
the interconnection of everything in the world. In the ten
years from 2020 to 2030, IoT devices will grow from 75 bil-
lion to more than 100 billion [4]. They have the characteris-
tics of large scale, higher speed, more mode, and high data
quality and heterogeneity [5]. As the main driving force of
IoT, 5G is supposed to have extended coverage, higher
throughput, less waiting time, and large-scale bandwidth
connecting density [2], laying a way to connect hundreds of
billion sensors between networks. As a result, uniform and
heterogeneous sensor networks can be connected to large-
scale sensing devices, making great contributions to human
beings provide advanced and intelligent services.

In recent years, with the gradual increase in the popular-
ity of e-commerce and consumer consumption, domestic
products have become only a part of consumers’ buying
wishes. More and more people have been attracted by the
shopping list of cross-border e-commerce platforms. High-
quality overseas products have driven the development of
cross-border e-commerce (CBE) industry.

The cross-border e-commerce supply chain, with the
help 5G IoT networks, becomes a value-added chain. The
value of materials in the supply chain is increased due to pro-
cessing, packaging, transportation, and tracking. Related
companies in the logistics chain, information chain, and cap-
ital chain are getting benefit too. A complete e-commerce
supply chain should include suppliers, manufacturers, dis-
tributors, retailers, and consumers, under the umbrella of
an intelligent IoT platform.

The market changes rapidly, so the requirements passed
to the supply chain will also change with the trends in the
market, and the requirements of the supply chain are differ-
ent at different stages of development. For example, in the
initial stage, it is necessary to improve quality, reduce costs,
and make products more competitive in the terminal; the
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initial stage requires the supply chain to fully release produc-
tion capacity to ensure market supply; the market differenti-
ation stage requires the supply chain to become more flexible
and more and more flexible. It can adapt to the production of
multiple varieties and small batches. Different from the com-
pany’s business plan, the focus of supply chain performance
should also be updated at any time.

In the literature, Kawa believes that e-commerce is one of
the most dynamic and important sectors of economic activity
[6]. The latest trend in the e-commerce market is cross-
border trade, based on the sale of various products to cus-
tomers in other countries. Kawa has conducted research on
several problems in e-commerce, such as long time and high
cost. The purpose of the research is to put forward the con-
cept of a cross-border e-commerce integrator, which will
solve the supply chain performance problems of cross-
border e-commerce. For this reason, Kawa proposed the con-
cept of a cross-border e-commerce integrator whose main
task is to integrate the entire supply chain. Thanks to the
economies of scale obtained by integrating the packages of
many e-shops, integrators can achieve lower delivery costs
in international transportation, return and exchange prod-
ucts more effectively, and better serve customers from differ-
ent countries. This research method lacks theoretical and
factual support and is not suitable for promotion in reality.

Prompanyo andWang, instead, stated in [7] that the main
purpose of his research is to verify the stability of the multi-
scale measurement of perceived value in the electronic loyalty
model and explain the interrelationship between perceived
values. In the context of cross-border e-commerce, they objec-
tively evaluate the tradeoff of satisfaction and e-loyalty.

Prompanyo and Wang use confirmatory factor analysis
and Bootstrap structural equation model to evaluate research
hypotheses. The research results show that the multidimen-
sional scale of perceived value can describe and explain the
influence of perceived value on e-loyalty model. In this study,
the overall perceived value positively and indirectly affects e-
loyalty through the mediation of network satisfaction. The
process of this method is more complicated and error prone.

Turkulainen and Swink, alternatively, endeavored to
evaluate the contextualized operation effects of cross-border
e-commerce supply chain personnel (involving logistics and
supply management) [8]. On the basis of the classic contin-
gency theory, the research conducted a detailed contextual
analysis of the performance impact of internal supply chain
personnel participating in innovation activities. Specifically,
Turkulainen and Swink believe that the impact of corporate
product innovation activities on operational effectiveness is
regulated by the organization’s technical background, the
level of integration of operating suppliers, and the interaction
between these two factors. The research results show that,
with the assistance of supplier integration, internal supply
chain personnel in an organization can be a source or chan-
nel of valuable innovation-related knowledge, especially in a
high-tech environment. In addition, since the complemen-
tary effects are highly dependent on the supply chain perfor-
mance dimension, the results further support the argument
for decomposing performance. Turkulainen and Swink dis-
cussed the effectiveness of supply chain personnel participat-

ing in product innovation activities, by explaining the link
mechanism between enterprise product innovation activities
and performance, and established the basic relevance of sup-
ply chain personnel participating in product innovation
activities. The research application cost is relatively high,
and it is not suitable for popularization in practice.

Different from the existing work, this paper has the fol-
lowing contributions.

(1) It proposes the overall optimization inventory strat-
egy of the supply chain through inventory adjust-
ment, in a bid to improve the management of cross-
border e-commerce supply chain

(2) It suggested a novel coordination model to optimize
the performance of the cross-border e-commerce
supply chain

(3) It takes into account the optimization of the effi-
ciency of cross-border e-commerce supply chain

The remainder of the paper is organized as follows. Sec-
tion 2 first proposes and formulates the CBE supply chain
optimal management and coordination problem. Section 3
presents the detailed design of optimization and coordina-
tion schemes. Section 4 finally gives the numerical results of
decision-making and coordination mechanism, followed by
Section 5 to conclude the paper.

2. Formulation of Optimal Management and
Coordination Methods for CBE Supply Chain

2.1. Big Data Mining Framework Based on 5G Internet of
Things. Big data mining is widely used in sensing regions
and object processors. Compared to traditional data, there
are multiple versions of big data generated in the 5G Internet
of Everything, which requires more real-time analysis.
Figure 1 illustrates that the 5G IoT data mining involves 3
steps, i.e., data collection, transmission, and then preprocess-
ing. The data from fixed and mobile sensing areas may have
distinct quality levels, and thus, preprocessing of the raw data
needs to be done in the object processor.

2.2. Optimize Decision-Making through Inventory. Supply
chain management should include supply chain planning,
coordination and control, information flow and capital flow
between participating organizations, and parts in the supply
chain. Its purpose is to optimize the speed and certainty of
all related programs and maximize all related programs.
The net added value of the process improves the operational
efficiency and efficiency of the organization [9]. An impor-
tant part of the supply chain system is the research and anal-
ysis of the supply chain storage system. Generally speaking,
in the sales process of CBE, in order to meet the various needs
of its customers in time, avoid shortages and delayed deliv-
ery. When things happen, it is necessary to hold a certain cost
inventory [10]. Also, during the procurement and produc-
tion period, in order not to interrupt the production process
and maintain the continuity of production, cross-border e-
commerce must have a certain amount of raw material
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inventory [11]. Due to many reasons, the amount of cross-
border e-commerce inventory is often uncertain. If the
inventory reserve is too small, it will not be able to meet the
needs of customers. The excess reserve will not only occupy
a large amount of funds, but also waste a lot of production
area and inventory area, resulting in inventory backlog [12,
13]. Therefore, it is necessary to study how to determine a
supply chain-oriented overall optimization inventory strat-
egy through coordination. This problem must be compre-
hensively studied in order to achieve overall planning. It is
usually necessary for sales, supply, production, finance, and
other departments to work together to formulate a reason-
able inventory quota, often revised and adjusted as the situa-
tion changes.

Assume that both the supplier and the demander adopt a
periodic inspection strategy, that is, (t, S) replenishment
strategy [14]. This strategy refers to checking the inventory
at regular intervals and placing an order to replenish the
existing inventory to the maximum inventory level S. If the
inventory is I during the check, the order is Q = S − I. At
the same time, it is assumed that the supply and demand
parties adopt a one-to-many replenishment model, that is,
the replenishment cycle of the distributor is an integer multi-
ple of the retailer’s replenishment cycle. In this way, it is pos-
sible to popularize and apply the inventory decision theory
under the one-to-one replenishment model (that is, assum-
ing that the replenishment cycle of both parties is the same)
[15]. Suppose the entire planning period H is divided into n
equal parts, the length of each equal part is 1 =H/n, and

the replenishment time point Tm = ði − 1ÞH/n at the begin-
ning of the mth period. According to the assumption, the
retailer’s demand per unit time is f ðtÞ, so the demand from
Tm at the beginning of the mth period to time t is FmðtÞ =
∑t

x=T f ðxÞ. Because the demand f ðxÞ obeys a normal distribu-
tion, it can be seen that FmðtÞ also obeys a normal distribu-
tion [16]. In practice, the customers that retailers face are
general ones. In order to more accurately and effectively
reflect the changes of customer demand over time, the unit
time length of demand must be short. The time is regarded
as a continuous variable in the hypothesis, in a bid to respond
to customer demand in a timely manner [6]. As FmðtÞ ≈Ð t
Tm

f ðxÞdx, the mean and variance of the demand are then

calculated by μFmðtÞ =
Ð t
Tm
μðxÞdx, σ2FmðtÞ =

Ð t
Tm
σ2ðxÞdx,

respectively. When the retailer’s demand FmðtÞ from the
beginning of the mth period Tm to time t is lower than the
basic inventory level Sk,m at the beginning of the period, it
is considered that the retailer will have inventory held at
the time t of the mth period, and its holding inventory is
Sk,m − FmðtÞ. When the retailer’s demand FmðtÞ from the
beginning of the mth period Tm to time t is higher than the
basic inventory level Sk,m at the beginning of the period, it
is considered that the retailer is out of stock at the time t of
the mth period, and its out-of-stock quantity is FmðtÞ − Sk,m
[9]. Both the out-of-stock quantity and the holding inventory
are random processes. The average holding inventory of the
retailer at time t in the mth period is as follows:
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Figure 1: Big data mining framework.
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E Sk,m − Fm tð Þð Þ+ =
ðskm
0

Sk,m − xð ÞφFm tð Þ xð Þdx: ð1Þ

Out of stock quantity is as follows:

E Fm tð Þ − sk,mð Þ+ =
ð+∞
Sk,m

x − sk,mð ÞφFm tð Þ xð Þdx: ð2Þ

The average inventory cost of the retailer in the mth

period is as follows:

MCk,m = ck +
ðTm+1

Tm

hkE Sk,m − Fm tð Þð Þ+dt

+
ðTm+1

Tm

pkE Fm tð Þ − Sk,mð Þ+dt:
ð3Þ

Substituting formula (1) and formula (2) into formula
(3), a new relational expression can be obtained:

MCk,m = ck + hk

ðSk,m
0

Sk,m − xð Þ
ðml

m−1ð Þ1
φFm tð Þ xð Þdtdx

+ pk

ð+∞
Sk,m

x − Sk,mð Þ
ðml

m−1ð Þ1
φFm tð Þ xð Þdtdx:

ð4Þ

From this, the retailer’s inventory cost throughout the
planning period has the following relationship:

MCk = nck + hk 〠
n

m=1

ðSk,m
0

Sk,m − xð Þ
ðml

m−1ð Þ1
φFm tð Þ xð Þdtdx

+ pk 〠
n

m=1

ð+∞
Sk,m

x − sk,mð Þ
ðml

m−1ð Þ1
φFm tð Þ xð Þdtdx:

ð5Þ

The first term of the formula refers to the retailer’s total
order cost during the planning period, the second term refers
to the retailer’s total holding cost during the planning period,
and the third term refers to the retailer’s total out-of-stock
penalty cost within [17, 18]. In order to optimize the retailer’s
basic inventory level (formula (5)), the retailer’s inventory
cost can be derived with respect to Sk,m, and the following for-
mula can be obtained:

∂MCk

∂Sk,m
= hk

ðSk,m
0

ðml

m−1ð Þ1
φFm tð Þ xð Þdtdx

− pk

ð+∞
Sk,m

ðml

m−1ð Þ1
φFm tð Þ xð Þdtdx

= hr + prð Þ
ðml

m−1ð Þ1

ðSk,m
0

φFm tð Þ xð Þdtdx − pk1:

ð6Þ

Standardize the random variable FmðtÞ that obeys the
normal distribution, let FmðtÞ − μFmðtÞ/σFm

ðtÞ = Z, and we
know that the random variable X also obeys the standard
normal distribution [19]. Therefore, it can be seen that the

values of random variable FmðtÞ and random variable Z have
the following relationship:

x − μFm tð Þ
σFm tð Þ

= Z: ð7Þ

Substitute formula (7) into formula (6) to obtain a new
relationship:

∂MCk

∂Sk,m
= hr + prð Þ

ðml

m−1ð Þ1
ϕ

Sk,m − μFm tð Þ
σFm tð Þ

 !
dt − pk1: ð8Þ

Let formula (8) be equal to zero, and the optimal basic
inventory level formula for retailers can be obtained as fol-
lows:

ðml

m−1ð Þ1
ϕ

Sk,m − μFm tð Þ
σFm tð Þ

 !
dt = pk1

hk + pk
: ð9Þ

2.3. Adopt a Coordination Model of Cross-Border e-
Commerce Supply Chain Contracts. Since consumers’ shop-
ping experience is directly linked to the logistics service level
of third-party logistics companies, it will have a certain
impact on the business performance of cross-border e-
commerce. Therefore, in order to encourage third-party
logistics companies to make progress in the level of logistics
services, cross-border e-commerce companies are willing to
share a certain proportion of the cost for the third-party
logistics companies in exchange for their own profits [20].
At the beginning of the period, a cross-border e-commerce
company orders a certain product quantity Q from a supplier
based on market forecasts, pays the order fee C1 and the
inventory management cost C2 of the self-built bonded ware-
house, and determines the price of a certain product p
according to the market and cost: third-party logistics com-
pany. After understanding the market situation and a certain
product type of the cross-border e-commerce company,
when consumers place an order with the cross-border e-
commerce company, the logistics service fee PC of the order
is charged and the logistics service of the logistics service level
s is provided [21]. When the third-party logistics company
incurs the cost of improving the logistics service level, the
cross-border e-commerce company will voluntarily pay the
part of the cost that accounts for ð1 − θÞð0 < θ < 1Þ [22].
Based on this, the profit functions of cross-border e-
commerce companies and third-party logistics companies
are, respectively, as follows:

R1 = p − pCð ÞS Q, sð Þ − c1 + c2ð ÞQ − ceI Q, sð Þ
− cuL Q, sð Þ − 1 − θð Þg sð Þ, ð10Þ

R2 = pC − cCð Þ × S Q, sð Þ − θg sð Þ: ð11Þ
The warehouse in the bonded zone can be built into an

imported logistics distribution center. According to the law,
those warehouses can store foreign goods and enjoy the
bonded policy. Therefore, foreign companies can be
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organized to directly store the imported raw materials
required by domestic enterprises in the bonded warehouse.
When the company needs to import raw materials, purchas-
ing at the warehouse in the bonded zone can form an over-
seas goods market within the country by build the bonded
warehouse into an import logistics distribution center. Under
the coordination of competition alliances, cross-border e-
commerce companies and third-party logistics companies
are still in the role of decentralized decision-making. The
starting point is still to maximize their own interests. Cross-
border e-commerce companies determine the optimal order
quantity of goods, and third-party logistics company deter-
mines the optimal logistics service level in this situation
[23]. The optimal order quantity of a product of a cross-
border e-commerce company satisfies the following formula:

Q1 = F−1 p − pC − c1 − c2 + cu
p − pC + ce + cu

� �
− bp + ds: ð12Þ

The logistics service level s2 of the third-party logistics
company satisfies the following formula:

s2 =
d 1 − φð Þ p − pC + ce + cuð Þ + pC − cC½ �

θk
× F Qð Þ: ð13Þ

Substitute formula (13) into formula (12) to get a new
relationship:

s2 =
d 1 − φð Þ p − pC + ce + cuð Þ + pC − cC½ �

θk

× p − pC − c1 − c2 + cu
p − pC − ce − cu

:
ð14Þ

If a cross-border e-commerce company logistics service
supply chain under a cost-sharing and revenue-sharing com-

bination contract wants to achieve a coordinated state, it
should meet Q1 =Q∗, s2 = s∗, and the relevant formulas
should be combined to obtain the conditions for achieving
supply chain performance coordination under the combined
contract for

pC = θ + φ − 1ð Þp + 1 − θð ÞcC + θce + θcu: ð15Þ

In the cross-border e-commerce company’s import
cross-border e-commerce logistics service supply chain sys-
tem based on the combination contract, the decision vari-
ables of the optimal order quantity Q and logistics service
level s of a certain commodity are made by the cross-border
e-commerce company and the third-party logistics company,
respectively, decision [24]. To achieve the coordination of
system decision-making, whether for Q or s, the profit func-
tion of each member under the combined contract can be
transformed into the affine function of R0ðQÞ and R0ðsÞ
under centralized decision-making, that is, R1ðQÞ = aR0ðQÞ
+ b (where a and b are independent of Q constants).

The method part of this article uses the above methods to
study the performance optimization management decision-
making and coordination mechanism of cross-border e-
commerce supply chain based on multiobjective optimiza-
tion. Research is based on multiobjective optimization,
cross-border e-commerce supply chain, performance man-
agement optimization, coordination mechanism, etc. The
specific process is shown in Figure 2.

3. Experiment Study on Management and
Coordination of CBE Supply Chain

3.1. Design a CBE Supply Chain Management Optimization
Plan. Products and services are the core of each company’s
market competition. Optimizing supply chain performance

Optimal management and
coordination methods for cross-
border e-commerce supply chain

performance

Optimize decision making through inventory Adopt a coordination model of cross-border e-
commerce supply chain contracts

Average
inventory

Out of
stock

Inventory
costs

Basic
inventory

level

Profit
function

Optimal
order

quantity

Logistics
service

level

Coordination
conditions

Figure 2: Part of the technical flow chart of this method.
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can effectively reduce the operating costs of products in terms
of manufacturing, transportation, and delivery, improve
operating efficiency and market response speed, and enhance
the company’s service level. Supply chain optimization
needs to start from the overall point of view to realize the
harmonious symbiosis of upstream and downstream enter-
prises, reduce mutual internal friction, and improve the effi-
ciency of the entire supply chain [25]. Optimize the general
supply chain to achieve a fairer and more reasonable distri-
bution of the benefits of each enterprise in the supply chain,
better serve the end customers, and realize the value of the
entire supply chain. Through optimization, an efficient
and streamlined supply chain must be established to
improve the competitiveness of cross-border e-commerce
companies in the market; and links that are not suitable
for improving the supply chain efficiency of cross-border
e-commerce companies and waste corporate resources
should be adjusted [26].

(1) Principles of supply chain performance optimization

(1) Fully Identify and Meet Consumer Needs. Supply
chain management realizes the process of prod-
ucts from satisfying consumer needs to product
design, production, processing, packaging, logis-
tics warehousing, and distribution [27]. Products
that meet consumer needs are the value transfer
process of a successful supply chain, and the
follow-up part is a necessary process to realize
this value transfer.

(2) Shorten the Product Supply Chain Cycle. The
product supply chain cycle is the entire process
of product design, production, and sales to con-
sumers. If the supply cycle is too long, it will be
at a disadvantage in a rapidly changing market
[28]. Shortening the product supply chain cycle
can shorten the time from product development,
procurement to customer feedback, and make
companies more competitive.

(3) Shorten the Testing Time of New Products. For
cross-border e-commerce platforms, from prod-
uct selection, promotion, to consumer feedback
data analysis, to feedback to suppliers, bulk pur-
chase, production and logistics transportation to
mass sales, a certain timeliness is required [29].
It is possible to use methods such as manual
intervention and social marketing inside and out-
side the platform to quickly implement new
product evaluation and promotion and obtain
customer feedback as soon as possible to respond
to market changes quickly.

(4) Reduce Supply Chain Operating Costs. Supply
chain operating cost is the necessary cost from
the production of a company’s products to the
sales process [30]. Operating costs will ultimately
be reflected in product sales prices and profits,
and reducing supply chain operating costs will
help companies better control profits, give prod-

uct sales prices more room for adjustment, and
improve product competitiveness in the market.

(5) We are not afraid of more scenes, but the scenes
should not be specifically customized. If it is too
customized and cannot be copied, the cost will
be high and the business will fail. We have to
respond to the needs of customers and use gen-
eral multiscenario solutions to digest customer
requirements and resolve their problems

(2) Design optimization steps

According to the general idea and principle of optimiza-
tion, in order to achieve better results, the following steps
need to be optimized.

First of all, there are more or less problems in each link in
the supply chain. Enterprises need to start from the appear-
ance of the problem, find the essence of the problem, and
analyze the connection between the problem and the prob-
lem in each link [31].

Secondly, starting from the essence of the problem, com-
bining the value and development of the entire chain, give the
most suitable but not the optimal solution, so that the prob-
lems in each link can be comprehensively solved, the cost can
be controlled, and the process can be executed. The result is
satisfactory [32].

Then, after the plan comes out, there must be a dedicated
person in charge to supervise the implementation of the plan
and implement feedback during the implementation of the
plan. If the expected effect cannot be achieved, the plan needs
to be optimized. During the implementation of the optimiza-
tion plan, the plan needs to be tracked in time. For the rele-
vant implementation situation, it is necessary to analyze
and solve the new factors that affect the resolution of the
problem in a timely manner [33].

Finally, after the implementation of the entire program is
completed, the corresponding evaluation system is used to
evaluate and score the effect of the program to ensure that
the company has both input and output for each program
implementation. Do a good job in the production and sort-
ing of text materials and data materials and record and sort
the problems and points that can be improved during the
implementation of the plan and expand the company’s expe-
rience database for further improvements in the future opti-
mization plan.

3.2. Realize Cross-Border e-Commerce Supply Chain
Performance Optimization. Sort out the business processes
of existing companies importing cross-border e-commerce,
sort out suitable business processes and system processes,
and rely on advanced information technology to establish
an operating mechanism and an efficient IT management
system that can quickly support new business expansion. At
the same time, through the reconstruction of the existing
business process, the customs clearance business is service-
oriented to provide support for upstream businesses, and at
the same time, the business that is not related to customs
clearance is separated from the system, such as “accepting
orders, docking with warehouse systems, and docking with
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e-commerce platforms.” Establish a reasonable business sys-
tem, maintain the purity of production, and reduce the com-
plexity of the production system. Establish an order
management system to conduct unified, standardized, and
precise control of cross-border e-commerce and general
trade orders. Establish a three-dimensional production, oper-
ation, and maintenance monitoring system for product ser-
vice level, timeliness assessment, and KPI assessment to
create an efficient service platform.

Receive sales orders from major platforms. When receiv-
ing orders, the system needs to perform data verification.
After the verification is passed, the corresponding platform
will be notified whether the order is successfully received.
When receiving the order, the relevant data that need to be
verified for legality are sorted out so that the system can
promptly remind. After the order is successfully received,
the system needs to determine whether the order meets the
production requirements. It needs to check the goods, mer-
chants, and inventory. When the order is successfully trans-
ferred, it needs to inform the platform that the order has
been successfully received and the production is in progress;
then, the customs and the customs clearance and declaration
work of the national inspection system include the issuance
of declaration work orders, the issuance of three declaration
instructions (orders, waybills, and payment orders), three
declaration receipt processing, list declaration instructions
issuance and list declaration receipt processing, and customs
clearance. After the completion, the package production can
be arranged; the order will be delivered to the warehouse for
production after customs clearance is completed, and the
packaging of the entire order will be completed. The package
production node mainly includes order distribution, wave
generation, product picking, order picking, and order pack-
aging. After the production of the order package is com-
pleted, before loading the corresponding order on the truck,
you need to complete the customs declaration activities of
the order from the warehouse. After the declaration is com-
pleted, you can load the corresponding order on the truck
and leave the bonded area; when the order is loaded, the final
declaration is required, that is, the customs inspection order
is about to leave the bonded area to complete the order deliv-
ery process. When the order loading declaration is com-
pleted, you can leave the bonded area and deliver it to the
domestic logistics distributor; when the order loading decla-
ration is completed and the truck leaves the bonded area, the
order needs to be handed over to the corresponding distrib-
utor to start domestic delivery. The entire link needs system
and physical handover with logistics distributors; when the
distributor receives the package, it completes domestic distri-
bution according to the scheduled route, and the logistics dis-

tributor needs to return real-time logistics distribution
information to the e-commerce platform and the logistics
tracking system of the enterprise. After the parcel is delivered
to the customer, the customer will sign for the receipt. At this
time, the customer’s receipt information will be sent back to
the e-commerce platform and the enterprise’s logistics track-
ing system to complete the overall business process of cross-
border e-commerce. Draw this cross-border e-commerce
business process into a table, as shown in Table 1.

Through the abovementioned business sorting and
process standardization, the main process of the entire
cross-border e-commerce import business is clarified, and
then, by combining this process, relevant cross-border e-
commerce companies can design the overall business sys-
tem to meet the smooth development of the abovemen-
tioned business.

3.3. Realize Cross-Border e-Commerce Logistics Management
Optimization

(1) Innovative logistics distribution model

At present, there are two innovative distribution models
for cross-border e-commerce logistics, namely, logistics out-
sourcing and the establishment of multinational e-commerce
logistics cooperation alliances. Traditional cross-border e-
commerce logistics and distribution include three types: the
overseas direct mail mode that sells goods to consumers by
means of postal parcels, commercial express, or logistics
lines, and this method is generally expensive, and by means
of bonded areas and free trade zones. Stocking mode: this
mode has certain requirements for inventory estimation;
self-built overseas warehousing mode: but the overseas ware-
housing construction cost is high and the cycle is long.

(1) For many small and medium-sized cross-border e-
commerce companies that cannot afford high logis-
tics costs, they can use logistics outsourcing: the first
typical logistics outsourcing method is third-party
logistics, assisted by self-operated distribution
models, and remote areas are selected postal services;
the second is the fourth-party logistics, which pro-
vides logistics planning, consulting, and supply chain
management activities for both parties and third
parties. It integrates resources from domestic and
foreign merchants and logistics companies and inte-
grates them on the website through Internet informa-
tion technology. For consumers to choose the best
solution, the fourth-party logistics e-commerce plat-
form can also carry out unified customs declaration

Table 1: Cross-border e-commerce business process.

Step 1 2 3

Process node Order node Transfer node Check joints Parcel production node

Step 5 6 1 9

Process node
Outbound declaration
and loading node

Loading declaration node Delivery distribution node Delivery node Sign node
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for cross-border e-commerce companies, pay taxes
on their behalf, and conduct centralized commodity
inspection reviews

(2) Establish a multinational e-commerce logistics coop-
eration alliance. The logistics cooperation alliance is a
logistics model in addition to self-operated logistics,
third-party and fourth-party logistics. It refers to
two or more companies that are formed on the basis
of benefit-sharing with other companies in order to
make up for their own logistics

(3) Competitiveness. Joint Action and Partnership.
China’s first cross-border e-commerce cooperation
alliance was established in Lanzhou in January
2016. After its establishment, the alliance integrated
international railway freight trains and the e-
commerce resources of various countries to form a
smooth and efficient logistics channel, which also
gave cross-border e-commerce the future develop-
ment direction of the logistics of commercial and
import enterprises has pointed the way.

(2) Improve the logistics guarantee mechanism

First, invest in the construction of a reverse logistics
information tracking system. An efficient and complete

reverse logistics information system should be able to inte-
grate the information of each node member of the supply
chain. Through this system, cross-border e-commerce
import companies can know the user ID of reverse logistics
the reason for return and the cost; logistics companies can
find the location, time, and quantity of the returned goods;
foreign suppliers can trace the origin to the production place
and supply channels of the product for continuous attention;
users can estimate the cost and processing time of the return.
The reverse logistics system requires enterprises to arrange
and combine all information to form a database and apply
it to the operation of the enterprise. Enterprises can use this
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Figure 3: Major global cross-border e-commerce platforms

Table 3: Development of cross-border e-commerce in the past five
years.

Age Transaction amount (unit: trillion) Growth rate

2015 5.47 30.24%

2016 6.72 22.85%

2017 8.06 19.94%

2018 9.12 13.15%

2019 10.31 19.44%
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6.72
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Figure 4: Development of cross-border e-commerce in the past five
years.

Table 2: Major global cross-border e-commerce platforms.

Nation North America Europe South America

Electronic business
platform

Amazon, Bonanza, Cratejoy, eBay,
Etsy, Jet, Newegg, Reverb, Walmart,

Wayfair, Wish, Zibbet

Allegro, Asos. Cdiscount, Cel.
DaWanda.Emag. Flubit, Fnac.

Fruugo, Game. Mobile.de. Okazii,
OnBuy, PriceMinister. Real.de,

Tesco. Zalando, Otto

Americanas, Casas Bahia,
Dafiti, Extra, Linio,

Mercado Libre. Submarino

Number of platforms 12 18 7

Nation
Asia Africa Oceania

Electronic business
platform

Alibaba, AliExpress, Flipkart, GittiGidiyor,
HipVan, JD, Kaola, Lazada, Qoo10, Lotte.
Shopee, Snapdeal, Souq, TaoBao, tmall. vip

Jumia, Kilimall, Konga Iconic.MyDeal

Number of platforms 16 3 2
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system to deal with consumer returns and exchanges in time
based on database information.

Second, improve the online purchase process. E-
commerce companies or platforms should first provide prod-
uct information as much as possible in the online store. Even
if the customer has placed an order and paid, if you want to
cancel the order and refund, the customer service staff should
deal with it as soon as possible after asking the original situ-
ation to reduce unnecessary delivery. Costs reduce the return
rate. At the same time, companies should collect, analyze,
and summarize relevant information about returned goods,
find out possible problems with returned goods, and opti-
mize management methods to reduce the return rate in
response to these problems.

4. Decision-Making and Coordination
Mechanism Analysis

4.1. Macroenvironment Analysis of Cross-Border e-Commerce
Business

(1) Political environment

With the rapid development of globalization, coopera-
tion between countries is becoming more and more close.
China’s “one belt, one road” policy is launched on this basis,
which is also an important project for our country to go
abroad. Since the one belt, one road one belt, one road has
been signed. We have signed the development agreement
with more than 30 countries along the way. The main form
of cooperation is e-commerce cooperation. e-commerce has
also become an important part of the “one belt and one
way” development cooperation, playing a key role in the eco-
nomic and trade cooperation between our country and other
countries. Another relevant research shows that the main
form of global economic and trade cooperation is e-
commerce. Currently, there are 58 major e-commerce plat-

forms in the world. Cross-border e-commerce is an impor-
tant part of it. The details are shown in Table 2 and Figure 3.

As can be seen from the chart, Europe has the most e-
commerce platforms and the most mature development, with
a total of 18 e-commerce platforms, followed by China, with
a total of 16 e-commerce platforms, of which Taobao is the
most famous; North America is ranked third in the number
of e-commerce platforms. The most famous of which is the
Amazon e-commerce platform. Although China’s e-
commerce platform and cross-border e-commerce business
have started slowly, they have developed rapidly and often
set new transaction records at the end of each year.

(2) Economic environment

As the world’s second-largest economy, although China’s
economic growth has slowed in recent years, its economic
growth still ranks first in the world. The form of China’s
imports and exports has risen steadily. With the rapid devel-
opment of China’s cross-border e-commerce industry, more
and more SMEs and individuals have joined the cross-border
e-commerce industry, which has accelerated the develop-
ment of the industry. At the same time, the rise of domestic
production costs has also accelerated the transformation of
the industry, and the mode of foreign trade has gradually
shifted to the online. Under this situation, cross-border e-
commerce platforms are developing rapidly, and at the same
time, the competition among cross-border e-commerce com-
panies has increased unprecedentedly. According to China
Customs statistics, in 2019, China’s total import and export
trade amounted to 31.86 billion yuan, an average annual
growth rate of 21%. According to the latest statistics from
iResearch, the scale of China’s cross-border e-commerce
reached 94.1 billion yuan in 2019, a year-on-year increase
of 22.7% and a growth rate of 29.41%. Based on the calcula-
tion of these previous data, Ali believes that the transaction
volume of China’s cross-border e-commerce will rise to
13.15 trillion in 2020, and the growth rate will reach 1.35
trillion 28.52%, a growth rate of 39.1%. The future cross-
border development of e-commerce has a huge market. Draw
the specific situation into a chart, as shown in Table 3 and
Figure 4.

The report shows that in terms of cross-border e-
commerce model structure, cross-border e-commerce B2B
represents 83 companies. In 2018, China’s cross-border e-
commerce accounted for 2%, and cross-border e-commerce
transaction B2C accounted for 16.8%. The B2B model
accounts for more than 80% of cross-border e-commerce
models and has been the dominant business model for many
years. The business model of cross-border e-commerce B2B
lies in disintermediation, allowing owners and product
names to communicate directly and dealing with producers

Table 4: Distribution of cross-border e-commerce companies.

Area Beijing Shanghai Guangdong Zhejiang Jiangsu Other areas Nationwide

Number of cross-border e-commerce companies 238 326 4229 1746 703 6041 13,283

Percentage 1.79% 2.45% 31.84% 13.14% 5.29% 45.48% 1

238 326

4229

1746
703

6041

Number of cross-border
e-commerce companies

Beijing

Shanghai
Zhejiang Guangdong

Jiangsu

Other areas

Figure 5: Distribution of cross-border e-commerce companies.
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and trademarks. More and more B2C cross-border e-
commerce platforms have been established.

Factories and consumers are directly connected to many
Internet networks, reducing trade links and eliminating
information asymmetry in the form of B2B2C. The B2C
model is more flexible than traditional foreign trade and
other forms.

(3) Social environment

In today’s economic globalization, the rapid development
of the Internet has accelerated the exchange of the world. The
globalization of economy and commodity has made the
dependence between countries closer and has brought into
play the advantages of various countries and promoted their
consumption and development. With the smooth flow of
consumption channels in various countries, products with
personal characteristics and preferences are more favored
by people. Cross-border e-commerce provides them with
shopping channels, enabling them to purchase their favorite
products through cross-border e-commerce. Therefore,
cross-border e-commerce has entered the era of take-off.
With the development of network culture, consumers have

more ways to understand foreign brand culture and at the
same time purchase a large number of foreign goods through
cross-border shopping, and this process continues to pro-
mote the spread and reputation of foreign brands in China.
To promote the rapid growth of imported e-commerce,
cross-border e-commerce promotes a new round of con-
sumption upgrades in China and becomes a new driving
force for the sustained growth of China’s national economy.
For enterprises, it is necessary to seize this opportunity and
make good use of the Internet platform to achieve a win-
win situation for enterprises and consumers. The rapid
development of cross-border e-commerce has benefited from
the rapid development of Internet technology. The Internet is
a “catalyst” for the development of cross-border e-commerce.
The rapid development of the Internet, big data, and infor-
mation technology has shortened. With the development of
mobile information technology and the change of people’s
past communication modes, consumers can obtain market
information more efficiently and quickly. The development
of informatization in the warehousing and logistics industries
ensures that consumers can obtain dynamic information
about commodities. Real-time control and the improvement
of diversified payment methods and security technology
guarantee consumer safety. The development of science and
technology has provided a solid foundation and guarantee
for cross-border e-commerce. According to the search results
of Tianyan Check, there are a total of 13,283 formal enter-
prises specializing in cross-border e-commerce across the
country, which are located in major cities or small and
medium-sized cities in China. The specific conditions are
shown in Table 4 and Figure 5.

According to statistics, most of China’s formal enter-
prises specializing in cross-border e-commerce are located
in Zhejiang Province, where Alibaba was founded. The rest
are mostly located in developed areas such as Beijing and
Shanghai. There are few cross-border e-commerce-related
companies in the western region. It can be seen that in order
to optimize the performance of cross-border e-commerce
supply chain management, decision-making, and coordina-
tion, at least the company should be located in a convenient
transportation and economically developed area.

Table 5: Cost comparison before and after implementation of cross-border e-commerce supply chain optimization plan.

Project Before implementation After implementation

Commodity purchase cost 82.00 82.00

International freight+port fees 7.04 7.04

Tariff 7.05 /

Value-added tax 14.78 /

Comprehensive cross-border e-commerce tax / 13.31

Packaging supplies 0.80 0.80

Cross-border warehouse distribution service fee / 15.00

Guangzhou warehouse storage 3.80 /

Domestic express delivery 12.13 /

Sales loss 1.76 1.76

Profit 8.23 8.23

Selling price 137.56 125.74

0.00% 100.00% 200.00%

Selling price

Profit

Sales loss

Before implementation
(Unit: RMB)
827.04 7.0514.78
/0.8/3.812.13

Figure 6: Cost comparison before and after implementation of
cross-border e-commerce supply chain optimization plan.
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4.2. Evaluation and Analysis of Cost Optimization of Cross-
Border e-Commerce Supply Chain Optimization Plan. The
cost composition of cross-border imported goods include
procurement costs, international logistics, import customs
clearance and taxation, warehousing, packaging, domestic
logistics, and sales loss. Take a well-known cross-border e-
commerce company as an example. Before the optimization,
the company’s business model was to import through general
trade, pay tariffs+value-added tax normally, store goods in
Guangzhou’s own warehouses, and deliver goods from
Guangzhou warehouses to all parts of the country. After the
implementation of the supply chain optimization plan, the
company’s business model was adjusted to stock up through
the cross-border e-commerce comprehensive experimental
zone supervision library, and the import of goods paid
cross-border e-commerce comprehensive tax, and the
third-party logistics company was responsible for the imple-
mentation of “warehouse and distribution integration” ware-
housing and delivery of goods. The cost composition
comparison before and after the implementation of the com-
pany’s cross-border e-commerce supply chain optimization
plan is shown in Table 5 and Figure 6.

Under the same conditions, the sales price of the com-
pany’s cross-border supply chain optimization plan is
reduced by 8.59% compared to before implementation. The
total tax on cross-border e-commerce is equal to 69% of the
tax. The domestic adjusted tax rate is calculated based on
the general business model and the increased tax rate. After
the adjustment, the cost reduction rate is greatly reduced.
The supply of the latest e-commerce service is 14% higher
than the previous domestic price, but after replacing the stor-
age fee of the Guangzhou warehouse, the distribution cost of
the warehouse has been reduced by about 11%. At the same
time, storage and distribution links are entirely third parties,
which greatly reduce the company’s hidden management
costs for storage and distribution links.

4.3. Reliability Test Analysis of Cross-Border e-Commerce
Supply Chain Optimization Decision Model. The degree of
reliability plays a critical role in measuring the consistency
level of the results achieved by a specific approach. In partic-
ular, the credibility of internal cohesion mainly relies on
Cronbach’s alpha factor to test the consistency of responses
to all elements on the same scale. Table 6 and Figure 7 dem-
onstrate our analysis using the above criterion.

The reliability analysis part is to take the reliability factor
(Cronbach β) according to the problems of each level to
understand the consistency of the model rating. In this paper,
the Cronbach β value of each scale factor of the optimized

decision model is greater than 0.80. From a statistical point
of view, the reliability coefficient of any test or scale is above
0.80, indicating that the internal consistency of the test or
scale is good. This shows that the optimized decision-making
coordination mechanism has high internal consistency.

5. Conclusion

The advent of 5G and IoT has changed people’s lifestyles and
promoted the creation of new business models. As a product
of the Internet era, cross-border e-commerce is a concrete
manifestation of “Internet + foreign trade”. In recent years,
it has developed rapidly. There are more and more tradi-
tional foreign trade companies, especially small and medium
foreign trade companies, and they have begun to transform
into a cross-border e-commerce model. In this process, com-
panies urgently need to optimize and upgrade the original
traditional international supply chain system to cover the
needs of the global cross-border e-commerce industry.

In the early stage of the research, this paper puts forward
the optimization management and coordination method of
cross-border e-commerce supply chain performance. To deter-
mine the overall optimized inventory strategy oriented by the
supply chain through inventory coordination has become an
important means of cross-border e-commerce supply chain
performance management; adopting the coordination model
of cross-border e-commerce supply chain contracts, in order
to encourage third-party logistics companies to improve in
terms of logistics service levels, cross-border e-commerce

Table 6: Results of scale reliability analysis.

Dimension Cronbach’s alpha Number of items Dimension

Supply chain management capabilities 0.803 7 Supply chain management capabilities

Online marketing 0.821 5 Online marketing

Inventory management 0.842 5 Inventory management

Brand management 0.887 5 Brand management

Representation 0.846 9 Representation

7

5

5

5

9

25

0.803

0.821

0.7430.787

0.846

0.851

Supply chain
management capabilities
Online marketing
Inventory management
Brand management
Representation
Whole sample

Figure 7: Results of scale reliability analysis.
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companies are willing to share a certain proportion of the cost
for third-party logistics companies in exchange for their own
profits. This paper also proposes to design a cross-border
e-commerce supply chain performance management optimi-
zation plan, to achieve cross-border e-commerce supply
chain performance optimization, and to achieve cross-
border e-commerce logistics management optimization.

Justified by the numerical results, this article conducts
comprehensive analysis. We conclude that although China’s
e-commerce platform and cross-border e-commerce busi-
ness have started slowly, they have developed rapidly, and
the transaction volume record is often refreshed at the end
of each year; the performance of the cross-border e-
commerce supply chain must be improved. To optimize
management decision-making and coordination, at least try
to locate the company in an area with convenient transporta-
tion and developed economy. Finally, it is clear that our deci-
sion model pushes the Cronbach’s alpha factor of all
dimensions greater than 0.80, indicating a high internal con-
sistency with coordination mechanism.
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