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+e supply chain optimization of e-commerce is the optimization of the integrated linear management model for e-commerce
enterprises based on manufacturers, suppliers, warehouses, distribution centers, and channels. +e application of Internet of
+ings (IoT) technology to the optimization of e-commerce supply chain can help e-commerce enterprises to monitor each
product in real time and manage logistics system reasonably; thus, the circulation process of e-commerce product in the supply
chain can be monitored and shared, and the product information at each stage of the supply chain can be analyzed and predicted,
helping e-commerce companies to estimate the future trends or accident probability. On the analysis of summarizing and
analyzing previous works, this article expounded the research status and significance of e-commerce supply chain optimization,
elaborated the development background, current status, and future challenges of the IoT technology, introduced the methods and
principles of the node distribution model and constraint parameter analysis of logistics supply chain, constructed the IoT-based
e-commerce supply chain linear and nonlinear model including competition and risk-control modules, performed the design of
IoT-based e-commerce supply chain optimization, and discussed the solutions to procurement robustness optimization and
management process optimization. +e final simulation analysis showed that the proposed optimization model can effectively
predict e-commerce product information in each stage of the supply chain; the IoT-based e-commerce supply chain optimization
can enable each node company in the supply chain to improve the quality of information transmission and reduce the risk of
information asymmetry in the process of e-commerce exchanges and can quickly and easily respond to the sudden changes of
market and environment, thereby promoting them to cooperate with each other for establishing a supply chain network structure
with closer business relationships, smoother logistics transportation, more reasonable benefit sharing, and stronger
market competitiveness.

1. Introduction

Internet of +ings (IoT) is such an information-based and
intelligent network that utilizes the communication tech-
nologies such as Internet to connect sensors, people, and
things in a new way to form a connection. +rough direct
communication between things, the time taken for the entire
transfer process is shortened, and the operation efficiency of
the entire supply chain is improved so as to achieve the real-
time tracking, monitoring, and management in a real sense
[1]. +e IoT is composed of three parts of sensor network,
transmission network, and application network, including
four key technologies of radio frequency identification,
sensors, cloud computing, and network communication.

+e rapid developments and industry applications of the IoT
have brought huge opportunities to deepen the development
of e-commerce [2]. +e application of related technologies
and methods in the field of e-commerce will help promote
the rapid and healthy development of e-commerce. For
example, in the aspect of product management, the use of
IoT technology to establish a real-time tracking system for
products can enable enterprises to monitor the status of
products at any time and effectively manage the quality of
the products [3]. +e IoT provides an effective information
technology support platform for the integration of infor-
mation and resources in the e-commerce supply chain,
tracking, and monitoring of the entire product life cycle.
However, consumers still feel insecure about e-commerce
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psychologically due to various shortcomings in e-commerce
logistics, so it is necessary to study the optimization of the
IoT-based e-commerce supply chain [4].

+e application of IoT to the e-commerce supply chain
optimization can help the e-commerce companies to
monitor each product in real time and optimize the man-
agement of the logistics system, which can not only supervise
and circulate products in the supply chain but also share
related information [5]. +e e-commerce supply chain in-
formation integration and sharing platform can achieve
unified standards for internal and external information,
interoperable, seamless docking, integration, analysis, and
sharing so that each node company in the supply chain can
perceive information in a short time. It can analyze and
forecast the information of products at various stages of the
supply chain, help e-commerce companies to estimate future
trends or the probability of accidents, so as to take timely
remedial measures or early warnings, greatly improve the
ability of e-commerce companies to respond to the market,
and improve business management capabilities traditional
logistics is mostly confined within the enterprise [6]. With
information flow as the control object and the main en-
terprise as the core, the entire logistics system is controlled
from the supply source to the demand source [7]. +e
e-commerce supply chain is an optimization of integrated
linear management models based on manufacturers, sup-
pliers, warehouses, distribution centers, and channels, which
includes the optimization of five main related links of
production, distribution, and retailing in the context of
increasingly sophisticated transportation and warehousing,
global division of labor, and corporate transnational and
cross-regional operations [8].

On the analysis of summarizing and analyzing previous
works, this article expounded the research status and sig-
nificance of e-commerce supply chain optimization, elab-
orated the development background, current status, and
future challenges of the IoT technology, introduced the
methods and principles of the node distribution model and
constraint parameter analysis of logistics supply chain,
constructed an IoT-based e-commerce supply chain linear
and nonlinear model including competition and risk-control
modules, performed the design of IoT-based e-commerce
supply chain optimization, and discussed the solutions to
procurement robustness optimization and management
process optimization. +e study results of this paper provide
a certain reference for further research studies on the
e-commerce supply chain optimization in the IoT envi-
ronment. +e detailed chapter arrangement is as follows.
Section 2 introduces the methods and principles of the node
distribution model and constraint parameter analysis of
logistics supply chain; Section 3 establishes an IoT-based
e-commerce supply chain model including competition and
risk-control modules; Section 4 performs the optimization
design of IoT-based e-commerce supply chain and discusses
the optimization solutions to procurement robustness and
management process; Section 5 performs a simulation ex-
periment and its analysis; Section 6 provides conclusion.

2. Methods and Principles

2.1. Node Distribution Model of Logistics Supply Chain.
+e e-commerce supply chain is characterized by the
complexity and dynamics of the supply chain itself, and the
data and models used in supply chain optimization should
also meet the dynamic characteristics [9]. Considering the
disturbing effect of the dynamic environment on the supply
chain node distribution, the optimized node distribution
function is constructed as follows:
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where M(x) is the average trend of measuring the opti-
mization level of supply chain φ(t); k is the coefficient of
supply chain risk-control ability; r is the coefficient of dif-
fusion and convergence of supply chain optimization.

It is assumed that there is no shortage of e-commerce
product supplies in the upstream and meets the above-
mentioned optimization node distribution function, and
then the maximum profit function that the upstream sup-
plier may achieve is as follows:
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where px is the cost bonus coefficient in the IoT environ-
ment; qx is the output matching coefficient in the IoT en-
vironment; α is the profit loss caused by information
asymmetry in the entire e-commerce supply chain.

When the distribution of nodes such as manufacturers
and retailers in the e-commerce supply chain shares real
data, both parties can get a higher net income increase and at
the same time bear the risk of data being leaked by each
other, so the profit function of the two can be expressed as
follows:
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where w is the order price; c is the unit cost, Q is the market
demand, P is the market price of the product, EM is the
estimated value of the single-cycle shared data, and ρR is the
probability of leaking shared data.

When the distribution of the nodes of the logistics supply
chain does not affect each other, the standard deviation of
the aggregate industry demand is less than the sum of the
standard deviations (σ) of the individual regional require-
ments, indicating that the aggregate effect can reduce the
fluctuation of demand to achieve the purpose of reducing
safety stocks. At this time, the aggregate demand is normally
distributed:
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where Si is the company’s expected value of the market
demand in each period, cov(i, j) is the company’s covari-
ance of the market demand in each period, and R is the
average level of the periodic service. Such enterprises do not
participate in actual production and require less investment
in infrastructure but have high requirements on manage-
ment and planning.

2.2. Constraint Parameter Analysis of Logistics Supply Chain.
+e degree of information processing in the e-commerce
supply chain can be obtained by using the ratio of the
number of times the information is automatically processed
in each circulation link of the supply chain to the total
number of information processing times and then multi-
plying them by the importance of each supply chain link to
obtain the following [10]:
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where Xi is the number of times that information is au-
tomatically processed on the i-th supply chain node; Yi is the
total number of times that information is processed on the i-
th supply chain node; rij is a weighted value that is the
importance of the information automation of the i-th node
company to the entire supply chain.

It is supposed that there are n optimization processes in
an e-commerce supply chain. Let X � (x1, x2, . . . , xn) (i� 1,
2, ..., n), and each process is represented bym indicator sets.
+e optimization process xi is measured by attributes, and
its attribute value aij is obtained from the actual situation so
as to form a decision matrix A � (aij)n×m:

A �

a11 a12 · · · a1m

a21 a22 · · · a2m

⋮

an1

⋮

an2

⋮

· · ·

⋮

anm

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

, (7)

where n is the number of rows in the optimizationmatrix, i is
the number of optimizations for a particular process, and k is
a criterion. If rik represents the optimization level of process
i under criterion k, the ordinal value of the optimization
number i can be given by
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It assumed that the revenue function of the upstream
supplier is Wi(si, qi), where si is the sales price of the
supplier and qi is the sales volume of the supplier; Qi is a
single item. +e cost of selling products and the inde-
structible constraint parameter function of the upstream
supplier is given by

Wi si, qi(  � si − Qi( qi. (9)

+e core company’s demand in each period follows a
normal distribution with an average value of m; each supply
interval period is L, so the demand in the L period also

follows a normal distribution with an average value of Lm of
target inventory holding N is as follows:

N � LQi( 
1/2 P − C

P − H
  + Lm − Wi si, qi( , (10)

where P is the price provided by the supplier management
enterprise to the core enterprise, C is the unit production
cost, and H is the unit inventory holding cost. When the
supplier management company cannot meet the inventory
requirements due to some force majeure, the company can
only go to resource pool for assistance.

3. IoT-Based E-Commerce Supply Chain Model

3.1. CompetitionModel of E-Commerce Supply Chain. In the
traditional model, there are information barriers between
logistics providers and they rely on information barriers to
obtain competitiveness due to the immature information
sharing mechanism and technology. But the IoT brings
technical support for information sharing. In this context,
the reasonable requirements for the disclosure of non-
commercial confidential basic information such as distri-
bution customers, channels, and partners of all logistics
suppliers have been realized, and they have not obeyed the
market because of the market’s need for higher quality and
lower cost logistics services. In the distribution and retail
links in the linear and nonlinear supply chain optimization
models, it is also convenient to monitor the inventory in real
time, grasp the detailed information of the goods, improve
the level of automation and mechanization of inventory and
distribution, and realize a highly modernized logistics op-
eration. Under the construction of the entire IoT architec-
ture, this involves the specification of logistics information
representation, the standardization of interfaces between
different links, and the input and processing of output file
formats from identification tags to label reading devices to
transmission and processing [11]. +is is beneficial to the
information exchange infrastructure between different
e-commerce supply chain member companies or different
logistics subsystems and to build the largest information
platform for information exchange between different indi-
viduals, of which the logistics industry is the biggest
beneficiary.

+e main risks faced by the e-commerce supply chain in
the IoT environment are information security risks, repu-
tation risks, and distribution risks in the linear and nonlinear
supply chain optimization models. Due to the complexity
and diversity of the e-commerce supply chain risk itself, it
also requires higher risk assessment methods. +erefore, the
selected risk assessment method must be able to deal with
some unknown, large fluctuations and cause large losses, and
it can give a more accurate assessment of the risks. +e
framework of the IoT-based e-commerce supply chain
model is shown in Figure 1. For supply chain managers, it is
necessary to determine the conditions under which the
supply chain needs to be adjusted and optimized in order to
reduce the maintenance cost of the supply chain while
improving the value of the entire supply chain. A complete
supply chain will always develop in two directions. First, the
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supply chain risks can converge well, and the influence of the
supply chain risk factors on each other is reduced to the
lowest level at a certain level of risk, and the supply chain
maintains stable operation at a certain level of risk through
effective management and control of the manager. Second,
the supply chain manager’s ability to manage supply chain
risks is low, causing the supply chain risk level to exceed a
critical value, and the supply chain risk cannot effectively
converge. +e mutual influence of factors is further
strengthened, making the risks continue to spread, even-
tually leading to the collapse of the supply chain [12].

+e closed-loop operation mode in the e-commerce
supply chain includes the forward supply chain activities of
new products from rawmaterials to consumers, the return of
waste products from end users to producers, and the con-
version of waste products into remanufactured products by
producer activities, product redesign activities for reuse of
waste products, environmental monitoring of raw materials,
new products, waste products, and green logistics man-
agement. Ensuring the accuracy and timeliness of infor-
mation is the key factor for the success of the closed-loop
operation mode of the linear and nonlinear optimization
models. +e rise of the IoT has provided good development
opportunities for its operation and management. +rough
the IoT platform, all companies in the closed-loop supply
chain are connected to form an end-to-end intelligent supply
chain logistics distribution service process, which can
achieve accurate and effective collaborative distribution
based on the real-time status of logistics distribution [13].
+e IoT provides an effective information technology sup-
port platform for the integration of information and re-
sources in the e-commerce supply chain, tracking and

monitoring of the entire product life cycle. +e closed-loop
supply chain operation system based on the IoT can im-
plement real-time tracking and supervision of the produc-
tion, distribution, retail, and recycling of products in the
supply chain, enhance management transparency, and en-
able companies in the e-commerce supply chain to respond
quickly to the market demand, improve service levels, and
enhance corporate competitiveness.

3.2. Risk-Control Model of E-Commerce Supply Chain.
Because many small-volume orders in the traditional supply
chain are difficult to access to the factory’s mass production
plan and subsequent shipment clearance is more trouble-
some, cross-border e-commerce has provided the possibility
to solve these problems. Centralized processing of small
orders enables exporters to place orders and produce uni-
formly, making it easy for factories to adjust product and
profit structure. In recent years, as the minimum order
quantity is not high, many customers have expressed dif-
ficulties in finding good suppliers. Some buyers prefer a
supplier with poor quality but a low minimum order
quantity, rather than a supplier with a high minimum order
quantity but a high quality. Since consumers are not limited
by time and space on the e-commerce platform and can
browse the information of the products they are interested
in, exporters need to pay more attention to the front end of
the linear and nonlinear optimization models, actively de-
velop and design products, and improve product quality to
attract consumers’ attention. +e high-quality shops on the
online platform will have a higher visibility than the
products on the offline exhibition. Large exporters also need
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to build brands, promote their brands on cross-border
e-commerce platforms, expand product awareness and in-
fluence, and establish cross-border e-commerce operations
teams to make every node on the line such as customs
clearance and logistics. It gives full play to its own offline
supply chain mature advantages, thereby forming an inte-
grated advantage of online transactions. Figure 2 shows the
relative optimization contribution rate of different optimi-
zation terms in the IoT-based e-commerce supply chain
model.

+e integration of intelligent sensing equipment and the
Internet has optimized the basic links of e-commerce supply
chain inventory management. +e traditional method of
manually recording financial data information has lagged
behind and cannot match the current market development
environment and technology level. For example, the
quantitative assessment benchmark is established through
corresponding index data. Before the related inventory
management model is reformed, the product quality and
service levels are difficult to quantify [14]. +e integration of
the IoT and Internet technologies can establish a sensor
network, reduce costs to a certain extent, perform timely
distribution, track real-time e-commerce products, reduce
the risk of disputes between enterprises and consumers, and
protect consumers’ basic rights and interests. +ey improve
the service level of the enterprise and increase customer
satisfaction, and the e-commerce companies should use
empirical data as the basic basis and make corresponding
basic management decisions. For example, they should focus
on capital investment, sort out changes in market demand,
and provide customers with basic value-added services. As a
method of supply chain inventory management reform, the
use of quantification as an assessment standard is the basic
sign of management progress for e-commerce enterprises,
and it can be used as a reference for enterprise data dem-
onstration and management reform.

Supply chain finance is a process of systematically op-
timizing the availability and cost of funds in a corporate
ecosystem dominated by core companies. When the sensor
of the IoT detects the risk of qualitative changes in the
collateral, it timely sends a signal to the information
management system and notifies the customer, which fa-
cilitates the bank to quickly determine the condition of the
collateral and decide whether to recheck the price and
compensate for the decline. If the total price drop exceeds
the bank’s minimum credit line and the borrower has not
added pledges or provided new guarantees, immediately
announce that the credits will expire prematurely. After
communicating with customers, take measures such as
auctions to sell pledges and repay loans. +rough radio
frequency identification technology, the e-commerce and
banks can clearly understand and grasp every link of col-
lateral from production and transportation to sales in the
linear and nonlinear optimization models. +e readers in-
stalled in factories, distribution centers, and logistics su-
pervision warehouses can automatically record items
throughout the supply of the flow of the chain. From the
perspective of the entire integrated supply chain, the
transparency of the supply chain and the accuracy of the

information will be maximized, which is exactly the problem
of difficult supervision of banks. After the bank has reached a
transaction with the on-chain enterprise, the bank delivers
the collateral from the enterprise to the cooperative ware-
house. +e warehouse is responsible for keeping the col-
lateral and regularly checks the value of the collateral with
the bank [15].

4. Optimization Design of IoT-Based
E-Commerce Supply Chain

4.1. Procurement Robustness Optimization of E-Commerce
Supply Chain. With the support of IoT technology and the
e-commerce procurement link, in order to achieve long-
term mutual benefit and close cooperation of information
sharing among members of the supply chain, it is necessary
to continuously improve the management level of suppliers
and support a series of supplier management activities. +e
perfect management system integrates powerful IoT tech-
nology, which can produce comprehensive data such as
quantity, quality, price, cost, delivery efficiency, and service
level and can provide the supplier’s supply performance,
supply capacity, supply reputation, and technical level. +e
management efficiency and other indicators better
streamline and optimize suppliers and ensure the quality of
supply chain procurement [16]. +e e-commerce procure-
ment logistics system includes many logistics activities, such
as packaging, loading, unloading, transportation, ware-
housing, handling, and information management from
suppliers to producers, and it is an important part of the
robust optimization of supply chain procurement (Figure 3).
+e packaging and transportation links, storage inspection
links, and material warehousing links of the e-commerce
procurement logistics system need to be fully optimized in
accordance with the new IoT environment. +rough a
comprehensive perception of raw materials, perfecting
transportation plans, optimizing logistics routes, and im-
proving procurement models, the scientific management of
raw materials storage warehouses, delivery vehicles, and
transportation routes is completed to realize flexible and
agile procurement.

Delivery management under traditional supply chain
management often becomes the last link that affects the
overall efficiency of supply chain enterprises. Uncertain
transportation information, poor timeliness, and high cargo
damage rates are the direct causes of customer satisfaction
decline. In e-commerce platforms, on the other hand, up-
stream companies in the supply chain can release logistics
and transportation information in a timely manner to
provide downstream companies and consumers with the
convenience of querying and tracking. In addition, they can
adjust delivery batches or delivery times in a timely manner
when market sales conditions change, increasing the
number of delivery companies and time flexibility and re-
ducing the risk of corporate material reserves.+e enterprise
can reasonably arrange the production plan of the product
according to the sales situation of the e-commerce platform
and can adjust the production capacity and product
structure in a timelymanner based on the analysis of the data
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transmitted by the ordering system to further reduce the
uncertain factors in production. +rough the timely and
rapid update of information and integrated processing, it
can achieve collaborative management of production and
sales, shorten the manufacturing cycle, reduce customer
waiting time, and improve customer satisfaction. In terms of
delivery and delivery time, real-time query of delivery in-
formation allows customers to reasonably arrange the de-
livery time and ensures the timely supply of goods in the
linear and nonlinear optimization models. +e customers
can also log in to the enterprise’s e-commerce platform to
query product update information in real time in order to

carry out material procurement planning and inventory
planning adjustment, and realize flexible procurement at any
time.

Under the support of IoT technology, the connection
between e-commerce companies has shown a networked
and cross-shaped development. +e network’s corporate
layout will provide a larger financial services industry in-
cluding banks market space. In addition, the IoTwill be used
to achieve efficient resource allocation and information
sharing, especially the IoT itself, in many areas of e-com-
merce product research and development and production
processes, due to the cross and openness of the network.

Supply chain optimization of e-commerce
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Figure 3: Optimization design for IoT-based e-commerce supply chain.
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With the further promotion and extension of the IoT in
various fields such as social production, there will be ap-
plications of IoT technologies in everything from raw ma-
terial production to product quality and logistics
distribution. +e services provided by this supply chain fi-
nance are no longer targeted at a specific customer but are
based on the overall situation of the entire IoT system to
formulate corresponding development strategies and
countermeasures in the linear and nonlinear optimization
models. Because the market is constantly changing and
developing, only from a global perspective, we can avoid
making wrong decisions due to unscientific analysis, which
ultimately affect the vital interests of the financial services
industry and its customers. Only constructing a three-di-
mensional and multidimensional IoT platform from the
scope and degree will lay a solid technical foundation for the
future development of e-commerce supply chain finance
[17].

4.2. Optimization of E-Commerce Supply ChainManagement
Process. +e supply chain management mode under the
e-commerce environment information flow management,
capital flow management, and logistics management con-
stitutes the three major parts of supply chain management.
+e enterprises in the supply chain should consider the
various business transactions within the enterprise and with
the nodes in the supply chain as an overall functional
process. By effectively and transparently coordinating the
information flow, capital flow, and logistics in the supply
chain, the internal supply chain of the enterprise integrated
management with the supply chain outside the enterprise to
form an integrated supply chain management system. Be-
cause the core enterprises of e-commerce and the upstream
suppliers, downstream end customers, banks, and logistics
centers can exchange information quickly through the In-
ternet, at the same time, the nodes in the supply chain can
also communicate with each other. +e IoT-based node
distribution of the logistics supply chain with horizontal and
vertical integration modes is shown in Figure 4. +ey
overthrow the traditional model and effectively connect the
islands of each business node in the supply chain to achieve
true business information integration and sharing through
the application of e-commerce. At the transaction stage, the
business needs to further improve the logistics management
link, minimize the time required for logistics in the supply
chain, and achieve unified and synchronized logistics
management with information flow and capital flow man-
agement, thereby establishing a truly powerful and fast
response of the supply chain management system.

+e IoT technology enables tracking of items flowing in
the e-commerce supply chain, and at the same time, it can
transmit data to all participants in real time, reducing the
phenomenon of information distortion. Fast information
transmission speed can greatly reduce the cost of trans-
mission time between roles such as enterprises, merchants,
and users. With the development of globalization and the
improvement of people’s living standards, the demand for
personalized customization is getting higher and higher, and

the e-commerce platform has turned to a user-oriented
personalized design concept [18]. Each part of the e-com-
merce supply chain can be associated with users through the
network to obtain a wider andmore effective interaction and
production scheme, so the platform more respects the in-
dividual needs of users. Intelligent management of e-com-
merce supply chain is an integrated management idea and
method, which integrates the planning, organization, co-
ordination and control of logistics, information flow, capital
flow, value-added flow, business flow, and trading part-
nership in the linear and nonlinear optimization models.
+rough supply chain management, the enterprises can
improve operational efficiency, improve asset utilization,
shorten the total order cycle, reduce transaction costs, en-
hance customer service, improve response speed, penetrate
new markets, obtain higher return on assets, and enhance
their competitiveness.

With the widespread application of e-commerce, in-
formation and funds are transparently, quickly, and accu-
rately transferred between member nodes of the supply
chain through the Internet, which greatly improves the
information flowmanagement and capital flowmanagement
in supply chain management. Breakthrough to change the
traditional scope of raw material procurement, production,
sales, and services to meet the new requirements of high
quality, high flexibility, and low cost imposed by the market
on corporate production management in the new com-
petitive environment is the inevitable requirement of the
supply chain management model in the e-commerce en-
vironment. +e realization of the e-commerce supply chain
management process optimization is based on the inte-
gration and sharing of information. +e efficient operation
of the supply chain requires the enterprises of each node to
give high-quality information data and fast information flow
[19]. +e e-commerce supply chain information integration
and sharing platform can achieve unified standards for
internal and external information, interoperable, seamless
docking, integration, analysis, and sharing so that each node
company in the supply chain can perceive information in a
short time. At the same time, it is convenient for the en-
terprises of each node to grasp the production progress of
the product and the operation of the supply chain in time.
Based on the integration of internal and external mass in-
formation and the direction of the wind, it promotes the
orderly interaction of internal and external management
systems and the coordinated development of business.

5. Simulation Experiment Analysis

5.1. Simulation Experiment Design. According to the IoT-
based e-commerce supply chain linear or nonlinear opti-
mization model, the importance order of each influencing
factor from least important to most important is circulation
sociality, circulation convenience, circulation timeliness,
surplus level, circulation quality, and circulation cost.

It is assumed that the selected e-commerce supply chain
contains n optimization processes; the hierarchical single-
order calculation of the above six influencing factors by the i-
th process is as follows:
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Mij � 


Aij(i, j � 1, 2, 3, 4, 5, 6). (11)

According to the judgment matrix of the supply chain
optimization process, it can be clearly obtained that the
optimization coefficients (Oi) are O1 � 15.34, O2 � 13.66,
O3 � 17.19, O4 � 14.03, O5 � 11.35, and O6 � 12.89.

+e optimization weighting factor si is calculated by
si � 

6
i,j�1(AijOi/Mij), and then the results are s1 � 0.54,

s2 � 0.23, s3 � 0.48, s4 � 0.56, s5 � 0.44, and s6 � 0.29.
+e optimization quality Qi is calculated by Qi � Oi/Wi,

and then the values were calculated as Q1 � 0.84, Q2 � 0.91,
Q3 � 0.75, Q4 � 0.87, Q5 � 0.66, and Q6 � 0.93.

According to the supply chain before and after the
optimization, each level is sorted separately from the par-
ticularity of the second-order matrix, and the weight pro-
portion (W1) and priority (W2) of each matrix are calculated
as follows. In Q1, the proportion of W1 is 0.31 and the
proportion of W2 is 0.25. In Q2, the proportion of W1 is 0.58
and W2 ratio is 0.42. In Q3, W1 ratio is 0.19 and W2 ratio is
0.85. In Q4, W1 ratio is 0.56 and W2 ratio is 0.63. In Q5, W1
ratio is 0.37 and W2 ratio is 0.94. In Q6, the W1 ratio is 0.59
and W2 ratio is 0.66.

Finally, the consistency of the matrix is checked, and the
supply chain optimization consistency parameter fn �

0.0537 under the condition of n � 6, and the value is less
than 0.1, that is, it can pass the consistency check.

5.2. Result Analysis. To a certain extent, the structural level
of the supply chain can reflect the cost and profit appre-
ciation process of e-commerce products from demand
forecasting, production, and processing to completion of
sales. +e more the layers in the supply chain structure, the
more the number of different companies’ value chains

linked, the greater the cost, and the worse the economic
benefits of the entire value chain in the integrated linear or
nonlinear management models (Figure 5). +erefore, re-
ducing the structural level of the e-commerce product
supply chain and establishing dynamic cooperation rela-
tionships are important ways for enterprises to reduce bad
costs and improve operating results. +e optimization ef-
ficiency varies from 0.96 to 0.50 when the weighting factor
equals 0.30 in the linear model while it varies from 0.88 to
0.61 in the nonlinear model. +e low entry cost of virtual
markets, as well as the uneven distribution of market in-
formation reformed by information overload and dynamic
information flow, makes the information asymmetry be-
tween economic entities continue to exist within a certain
range. In most cases, this sedimentary value is mainly
manifested as the cost of invalid logistics and continues to be
a defect in the overall economic benefits of the e-commerce
product supply chain. All members in the supply chain
should be a unified and harmonious division of labor and
cooperation, while the characteristics of the traditional
supply chain structure are relatively complex, the members
are relatively stable, and the interdependence is strong and
harmony between members of the supply chain in the linear
and nonlinear optimization models.

Different from the previous concept of the operation
level of e-commerce supply chain, as an intermediary var-
iable, the mechanism of IoT application affecting enterprise
performance is studied. Supply chain integration is used as
an intermediary variable to study the mechanism of IoT
application affecting enterprise performance. +e interme-
diary role of supplier integration and customer integration
can affect business performance. +e IoT applications can
affect e-commerce business performance through the full
mediation role of supplier integration but only through the
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Figure 4: IoT-based node distribution of logistics supply chain with horizontal (a, c) and vertical integration modes (b, d).
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partial mediation role of customer integration. +e
e-commerce can not only link the IoT with existing pro-
cesses, products, or services but also the IoT with new
processes, products, or services. In the process of IoT ap-
plication, e-commerce companies should pay attention to
the level of supply chain integration, especially supplier
integration, because the two types of IoT applications can
improve the performance of enterprises through the full
mediation of supplier integration and the partial mediation
of customer integration (Figure 6). +e optimization quality
changes from 0.87 to 0.84 when optimization coefficient

equals 11.00 in the linear model while it changes from 0.87 to
0.85 in the nonlinear model. +erefore, the enterprises
should increase investment in supplier and customer rela-
tionships, establish mechanisms for sharing information
with suppliers and customers, actively coordinate conflicts
with suppliers and customers, and promote joint resolution
of problems with suppliers and customers in the linear and
nonlinear optimization models, thereby enhancing the
company’s relationship with the level of supplier and cus-
tomer integration and then the performance impact of IoT
applications [20].
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Figure 5: Relationship between optimization efficiency and coefficient with different weighting factors (si) in the linear (a) and nonlinear (b)
management model.
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Figure 6: Relationship between optimization quality and the number of optimization progress with different optimization coefficients (Oi)
in the linear (a) and nonlinear management model (b).
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Cost optimization is the main way for enterprises to win
market competition. +e implementation of e-commerce-
based procurement supply chain management can effectively
reduce the cost of global procurement for enterprises andmake
the procurement supply chain cost optimized. +e optimi-
zation weighting factors of influential factors in IoT-based
e-commerce supply chain with horizontal and vertical inte-
gration modes are shown in Figure 7. +e procurement
management system implements procurement management
based on the supplier’s credit points to support enterprises to
realize the supply control process in the supply chain envi-
ronment. +rough the timely and rapid update of information
and integrated processing, it can achieve collaborative man-
agement of production and sales, shorten the manufacturing
cycle, reduce customer waiting time, and improve customer
satisfaction. +e inventory management system uses the
supplier’s joint inventory management strategy to share the
e-commerce enterprise’s inventory information with the
supplier to achieve supply integrated optimization of chain
inventory and service level [21]. +e management efficiency of
the supply chain depends on the coordination between en-
terprises through information sharing. +e basis of informa-
tion sharing is to establish an integrated management
information system to increase the supply chain members to
obtain information timeliness and visibility to improve de-
mand forecast accuracy [22]. In the IoT environment,
e-commerce can give full play to the synergies of products,
processes, and information, reduce loops and cycles, effectively
avoid problems caused by information asymmetry through
system construction, improve technology, and make the entire
system and management construction of the process cover all
aspects of information sharing requirements, which further
improves the effect of application integration and standardizes
and collects information in the supply chain.

6. Conclusions

+is article expounded the research status and significance
of e-commerce supply chain optimization, elaborated the
development background, current status, and future chal-
lenges of the IoT technology, introduced the methods and
principles of the node distribution model and constraint
parameter analysis of logistics supply chain, constructed an
IoT-based e-commerce supply chain model including
competition and risk-control modules, performed the design
of IoT-based e-commerce supply chain optimization, and
discussed the solutions to procurement robustness opti-
mization and management process optimization. +e op-
timization efficiency varies from 0.96 to 0.50 when the
weighting factor equals 0.30 in the linear model while it
varies from 0.88 to 0.61 in the nonlinear model. +e opti-
mization quality changes from 0.87 to 0.84 when the op-
timization coefficient equals 11.00 in the linear model while
it changes from 0.87 to 0.85 in the nonlinear model.With the
support of IoT technology, the e-commerce procurement
link requires long-term mutual benefit and close coopera-
tion of information sharing among members of the supply
chain, which is necessary to continuously improve the
management level of suppliers and support a series of
supplier management activities.+e final simulation analysis
showed that the proposed optimizationmodel can effectively
predict e-commerce product information in each stage of the
supply chain; the IoT-based e-commerce supply chain op-
timization can enable each node company in the supply
chain to improve the quality of information transmission
and reduce the risk of information asymmetry in the process
of e-commerce exchanges and can quickly and easily re-
spond to the sudden changes of market and environment,
thereby promoting them to cooperate with each other for
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Figure 7: Optimization weighting factors (si) of influential factors in IoT-based e-commerce supply chain with horizontal (a) and vertical
(b) integration modes.
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establishing a supply chain network structure with closer
business relationships, smoother logistics transportation,
more reasonable benefit sharing, and stronger market
competitiveness. +e study results of this paper provide a
certain reference for further research studies on the
e-commerce supply chain optimization in the IoT
environment.
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