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Abstract: The circulation channel management mode used today is mainly controlled from the 
macro level, which leads to low channel management efficiency and high management cost. In 
response to the above problems, the circulation channel management mode of agricultural products 
e-commerce based on the Internet is studied. Analyze the current trading environment of 
agricultural products e-commerce, formulate the supply strategy of agricultural products e-
commerce under the Internet environment, and use algorithms to manage the logistics and 
distribution scheduling of agricultural products e-commerce. According to the feedback 
relationship between the agricultural products distribution channel and the e-commerce system, 
corresponding management measures are proposed to complete the management model research. 
The case verification proved that the management model of the study improved the channel 
operation efficiency by about 11.93% on average compared with the one of the study, and 
improved the farmers' income, with better practical application effect. 
Key words: Internet; Agricultural products; E-commerce distribution channels; Channel 
management; Management mode; 
0 Introduction 

E-commerce is a new business model arising from the impact of the mutual integration of 
national economy, modern science and technology, residents' consumption level and consumption 
concept, etc., in order to meet the needs of the improvement of residents' quality of life and lifestyle 
changes. The increasing receptiveness of residents to the new business model and the rapid 
development of modern logistics industry have contributed to the development and improvement 
of e-commerce in China. With the continuous improvement of this transaction mode of e-
commerce, the use of e-commerce for fresh produce sales has become another mainstream mode 
of fresh produce sales. The use of e-commerce platform to sell agricultural products not only 
expands the sales scope of agricultural products, but also improves the income of farmers at the 
supply side of agricultural products by effectively reducing the intermediate links of agricultural 
products sales. When agricultural products are sold by e-commerce mode, the management of 
agricultural products distribution channels is crucial to guarantee the quality of agricultural 
products, improve the sales volume of farmers and maintain the interests of farmers [1]. The 
continuous application of e-commerce has changed consumers' consumption habits and transaction 
patterns, which leads to the participants in the commodity distribution channel to carry out related 
activities around these changes, which has formed a new commodity distribution channel-e-
commerce commodity distribution channel. The current e-commerce commodity distribution 
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channel is basically complete, but not yet mature enough to fully meet the needs of commodity 
distribution. 

In e-commerce, the network is the root of all commodity trading activities, and the application 
of the network fundamentally distinguishes the technical environment of the commodity 
distribution channels in e-commerce and traditional business models. Effective management of 
agricultural products e-commerce circulation channels can improve the efficiency of agricultural 
products circulation in terms of system, management methods and commodity supply. The 
circulation of agricultural products is an important link connecting producers and consumers, and 
is the process by which the commodities produced by farmers finally reach consumers through 
each main body of the circulation channel. Circulation refers to the sum of circulation activities 
such as commercial flow, logistics, information flow and capital flow, which are directly or 
indirectly caused in or directly related to the circulation of commodities. In the literature [2], it is 
mentioned that the management mode of agricultural products circulation channel mainly focuses 
on the control of the supply chain of agricultural products, but ignores the connection between 
each link of agricultural products from production to sales, which leads to the poor effect of the 
management mode when applied to agricultural products e-commerce. The circulation channel 
management model mentioned in the literature [3] mainly focuses on the control of channel 
circulation efficiency from a macroscopic perspective, without targeting the management of 
different agricultural products' sales characteristics, resulting in the high cost of circulation channel 
management in this model. 

At present, corresponding insights on the circulation channels of agricultural products have 
been proposed from the perspectives of the evolution, relationship, mechanism and mode of 
agricultural products circulation channels, but there is less research on the circulation channel 
mode of agricultural products e-commerce in combination with Internet technology [4]. Therefore, 
in order to enhance the overall sales of agricultural products e-commerce distribution channels and 
improve the income of farmers at the production end of agricultural products, with regard to the 
above analysis, this paper will analyze the management mode of agricultural products e-commerce 
distribution channels using the Internet, so as to propose a new management mode of agricultural 
products e-commerce distribution channels. 
1 Analysis on Management Mode of E-commerce Circulation Channel of Agricultural 
Products 
1.1 Development of agricultural products e-commerce supply strategy under the Internet 
environment 

In the background of the Internet, in order to ensure a good connection of all aspects of the 
agricultural products' e-commerce circulation channels, the e-commerce supply strategy of 
agricultural products should be formulated according to the unique environmental background of 
the Internet, so as to build a good e-commerce supply chain of agricultural products. In this paper, 
we mainly develop the e-commerce supply strategy of agricultural products from the following 
aspects [5-7]. 
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(1) Clear revenue and relationship goals in the agricultural products e-commerce supply 
chain, and accurately grasp the market situation. First of all, the revenue target should be clarified. 
The construction of agricultural products e-commerce supply chain aims to respond to consumer 
demand, plan, design and control logistics and information flow, optimize information sharing 
between buyers and sellers, form a flexible and robust supply and demand relationship, realize 
profit increase or cost reduction for each member of the supply chain, and enhance consumer 
satisfaction. Secondly, establish the relationship objectives. Supply chain contracts and other 
relationships supply chain stability and the stability of the relationship of each participant, through 
the contract formulation to improve the overall performance of the agricultural supply chain, to 
create a perfect institutional environment for the construction of agricultural e-commerce supply 
chain. Third, deep excavation of customer value and member value, and a comprehensive grasp of 
the factors influencing the internal and external environment of the supply chain. 

(2) Expand retail channels. In the face of this problem, it is necessary to expand retail channels 
with the support of cloud computing, big data and other technologies, and gradually establish an 
omni-channel retail supply chain system, so that agricultural products can gradually move from 
single sales to omni-channel and digital marketing. 

(3) In order to improve the efficiency of agricultural products e-commerce supply chain, it is 
necessary to face customer demand, clarify its value orientation, and build key supply chain 
processes based on this. We should select different products and services according to the 
differences of customers' positioning, and then complete the optimal allocation of key factors and 
resources. 

According to the above, a good agricultural products e-commerce supply chain is built to lay 
a solid foundation for the management of agricultural products e-commerce distribution channels. 
From the above requirements of the supply chain, the management and control of e-commerce 
logistics and distribution of agricultural products is carried out. 
1.2 Agricultural products e-commerce logistics and distribution scheduling management 
1.2.1 E-commerce logistics distribution center site selection 

In terms of actual agricultural products e-commerce logistics distribution, agricultural 
products distribution requires high timeliness, which not only requires fast delivery of agricultural 
products to buyers, but also requires suppliers to pack and deliver agricultural products to logistics 
transfer centers as fast as possible. Therefore, this paper chooses to establish the following discrete 
model to select the location of agricultural products e-commerce logistics distribution center [8]. 

The discrete model considers the target site selection area as a collection of discrete candidate 
locations, and the candidate locations are the points in the collection, and these points are generally 
limited to few points, and the discrete model is closer to the reality from the realistic consideration. 
The P-median model is chosen for the location selection of agricultural products e-commerce 
logistics distribution center. 

P-median model takes minimizing transportation cost as the goal, and the total cost includes 
transportation and distribution cost and other costs of distribution center. Then the objective 



 
 

9436 
 

Ann. For. Res. 65(1): 9433-9444, 2022 
ISSN: 18448135, 20652445 

ANNALS OF FOREST RESEARCH 
https://www.e-afr.org/ 

© ICAS 2022 

function of e-commerce logistics distribution center site selection is shown in the following 
equation [9-10]. 
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In formula (1), ijd  represents the unit transportation cost from distribution center i to demand 

point j ; ijq  represents the traffic volume from distribution center i to demand point j ; jY  

represents other costs after point i  is set as the distribution center; jH  is a parameter that represents 

whether distribution center i  is selected. If distribution center is selected, it takes the value of 1; 
otherwise, it takes the value of 0. When selecting an e-commerce logistics distribution center, the 
following constraints should be met: 
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In formula (2), jb  is the quantity demanded at point j ; iQ  is the capacity of distribution center 

i ;m  is the number of distribution centers to be established. After the location of the logistics 
distribution center is determined, the agricultural products logistics distribution scheduling plan is 
formulated. 
1.2.2 Logistics and distribution scheduling scheme for agricultural products e-commerce 

The mathematical model of dynamic agricultural product logistics distribution scheduling 

problem at time t  was established. Two decision variables ijkx  and kiy  were defined first. When 

value of ijkx  is 1, it means that the distribution vehicle k  drives from point i  to point j ; Otherwise, 

ijkx  is 0. When kiy  is 1, it means that the distribution task of point i is completed by the vehicle k

. Otherwise, the value is 0. 
Then the objective function of the model is as follows [11-14] : 

 , 1upo

M

ij ijk
i j W t k

MinZ F c x
 

    （3） 

In formula (3), Z  represents the objective function of the model; F  is the fixed cost of 
distribution vehicles; i  and j represent the i th customer  and the j th customer respectively;

 upoW t  represents the collection of dynamic customers, all key customer points, static customers 

who have not completed the delivery service and distribution centers that have re-proposed the 
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requirements at time t ; k  represents the k th vehicle ; ijc  represents the shipping cost from 

customer point i to j . 

Constraints of logistics distribution: 
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Formula (2) indicates that the sum of the cargo carried by the vehicle k is not greater than the 

maximum load of the vehicle.  uW t  represents the dynamic customer set that proposes new 

requirements at the moment t  and the static customer set that does not complete the delivery 

service;  uoW t  represents the distribution center, dynamic customers who propose new 

requirements at time t , and the collection of all static customers who have not completed the 

distribution service;  jkQ t  represents the accumulated cargo weight of the delivery vehicle after 

departure from the customer at time t . 
After the above model is established, BOFFOA algorithm is used to solve the above model, 

so as to get the dispatching scheme of the distribution vehicle. BOFFOA's algorithm flow chart is 
shown in the figure below [15]. 

 
Figure 1 BOFFOA algorithm flow chart 
After managing the logistics distribution scheduling of agricultural products from two 

aspects, namely the site selection of e-commerce logistics distribution center and the formulation 
of logistics distribution scheduling scheme for agricultural products, the feedback relationship 
between agricultural products circulation channels and the e-commerce system was analyzed, so 
as to improve the sales efficiency of agricultural products. 
1.3 Determine the feedback relationship between agricultural product distribution channels 
and e-commerce system 

E-commerce was created as a result of the combined effect of consumers' pursuit of 
convenience and producers' pursuit of profit, forcing commerce to use modern information 
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technology, and as an integral and organic part of commerce, commodity distribution activities are 
necessarily closely linked to modern information technology [16]. 

Because agricultural distribution e-commerce is susceptible to many disturbances in the 
external and internal environment, this makes the relationship between the agricultural distribution 
channel and the e-commerce system deviate from the original goal, and thus ensures a good 
feedback relationship between the agricultural products and the e-commerce system by introducing 
control measures to keep the goal intact. System dynamics theory clearly states that in a dynamic 
system, a feedback loop is a closed circuit or a closed path composed of a series of causal and 
interactive chains of information and actions. In the study of the feedback relationship between the 
agricultural distribution channel and the e-commerce system is also the case agricultural 
distribution channel feedback loop will have a decisive effect on the nature of the e-commerce 
system and the behavior of the agricultural e-commerce model. This feedback behavior is 
bidirectional in that it is influenced by both the historical behavior of the e-commerce system itself, 
feeding the results of that historical behavior back to the agricultural distribution channel itself, 
and then influencing future behavior through those feedback behaviors [17-18]. 

The underlying principle of system dynamics that constitutes a feedback loop is that in nature, 
cause and effect interact with each other. Therefore, the reason for creating a causal loop diagram 
of an agricultural distribution channel and an e-commerce system is that there are relative 
properties between cause and effect in this system, and the variables are interconnected. In the 
feedback loop of the agricultural distribution channel and e-commerce system, if a variable in this 
feedback system is elevated at any point in time under a time period, and this change increases 
further after a feedback is performed by this variable, then this feedback loop is a positive feedback 
loop, denoted by "+". Conversely, if the variable decreases after a feedback, then we consider this 
a negative feedback loop, denoted by "-". The feedback relationship between the specific 
agricultural distribution channel and the e-commerce system is shown in the following figure [19]. 

 
Figure 2 Agricultural products circulation channel and the feedback relations between 

the electricity system schematic diagram 
The analysis of the above figure shows that after a positive feedback loop is a self-

reinforcement of the variable, the same negative feedback loop is a self-reinforcement of the 
variable. With the help of this feedback loop, the feedback relationship between the agricultural 
distribution channel and the e-commerce system can be co-integrated to make it more stable. 
Through this feedback loop, it can be understood that in the overall system consisting of 
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agricultural products distribution channel and e-commerce system, the increase of sales revenue 
will lead to the increase of profit of e-commerce, which will lead to the increase of quality input 
of agricultural products, and then the sales price of fresh agricultural products will also increase, 
thus constituting a closed positive feedback loop. According to the above feedback relationship 
between agricultural products distribution channel and e-commerce system, the management mode 
of agricultural products e-commerce distribution channel is constructed by combining the other 
links of agricultural products distribution channel. 
1.4 Complete management of electrical business circulation channels of agricultural 
products 

Analyze the existing problems in the current agricultural products e-commerce transactions, 
combine the above research content, and put forward the following management measures for 
agricultural products e-commerce circulation channels. 

1. Cooperate with multiple resources and improve network infrastructure construction. The 
information mechanism of agricultural products circulation with "resource integration and synergy 
sharing" is the guarantee of sustainable development of agriculture. First of all, the construction 
of agricultural network infrastructure is inseparable from the government's strong support, the 
government's effective guidance to ensure that the work is done systematically and orderly, so that 
the wisdom of agricultural distribution channels more smoothly. In the policy should be 
appropriate to local conditions, grasp the development trend, do a good job of special planning, 
the construction of information technology into the agricultural policy; for key demonstration of 
agricultural products Internet projects in financial subsidies, and actively guide agricultural 
enterprises, IT operators and other multi-funded into the construction of agricultural information 
technology. Secondly, the construction of specialized agricultural information technology 
construction and operation agencies and marketing and promotion agencies. In the construction of 
information technology to implement unified planning, unified management, unified standards, 
play a coordinating role. Agricultural products network marketing and promotion agencies are 
responsible for centralized procurement, technical guidance, the development of promotion plans 
to form a cluster effect. Again agricultural enterprises should change their business concept, 
innovate their business model, and increase investment and research and development of 
intelligent agricultural products distribution channels. 

2, improve the legal system and safety supervision system construction. Agricultural products 
Internet marketing belongs to the new industry, the government should strengthen the system of 
formulating and improving relevant laws to ensure the fairness and safety of network transactions, 
to strictly enforce the law, and to strictly punish the unscrupulous elements who destroy the 
agricultural products network transactions to ensure the orderly online transactions of agricultural 
products. The system uses intelligent food safety monitors and barcode technology to inspect the 
safety and health of various agricultural products in production, processing, transportation, and on 
the shelves of shopping malls, and to organize and record the data and upload the results to the 
public service platform for food safety traceability. In this system, the safety information of 
agricultural products can be released centrally and uniformly through the agricultural products 
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logistics information platform, and carriers and consumers in various regions can grasp the origin, 
production date, and testing results of goods through this platform in a timely manner, and any 
mistake can accurately find the responsible link, so that responsibility and safety awareness can be 
carried through the whole fresh and live agricultural products circulation channel [20]. Once 
problems are found, effective control and recall can be carried out according to the traceability, so 
as to protect the legitimate rights and interests of consumers from the source. 

3. Adhere to quality standards and create famous brands. The quality of agricultural products 
is related to the people's livelihood of the country, and while ensuring quality, we should strive to 
create famous brands, as follows: first, according to the green quality standards of agricultural 
products, produce green and pollution-free products, ensure the safety of agricultural products, and 
take quality as a hard indicator of agricultural products; second, improve the scientific and 
technological content of products, develop agricultural science and technology, strengthen the 
training of agricultural producers in the use of Internet technology, improve production efficiency, 
and Increase the added value of agricultural products and optimize the industrial structure; third, 
improve the brand awareness of agricultural producers through various ways, make standardized 
production into routine operation, guarantee product quality at the root, and strengthen brand 
protection awareness and crack down on counterfeit products. 

4, Using a variety of ways to broaden the promotion channels of agricultural products. The 
full integration of Internet + agriculture can produce a variety of ways to broaden the promotion 
channels of agricultural products. The sales of agricultural products in the background of the 
Internet should make full use of the social media with wide influence, combine regional 
advantages, explore special resources, and use various modes such as Internet + mobile terminals 
to promote the sales of agricultural products. 

Through the above measures combined with efficient logistics control of agricultural products 
distribution, the smooth flow of all links of the circulation channel of agricultural products e-
commerce is ensured, and the interests of both farmers and consumers are effectively guaranteed. 
This paper effectively manages the circulation channels of agricultural products e-commerce and 
completes the analysis and research on the management mode of the circulation channels of 
agricultural products e-commerce based on the Internet. 
2 Case validation study 
2.1 Validation content 

The above paper proposed an Internet-based management model for the distribution channel 
of agricultural products in e-commerce, and the distribution channel management model 
mentioned in literature [2] was chosen as a comparison item in this section to draw an intuitive 
and effective example to verify the conclusion by comparing the application of the two 
management models. 
2.2 Data preparation and validation steps 

Two e-commerce platforms A and B with close sales volume on the Internet were selected as 
the object of this instance validation, and the fresh agricultural products platforms of e-commerce 
platforms A and B were managed by applying the Internet-based agricultural products e-commerce 
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distribution channel management model studied in this paper and the distribution channel 
management model mentioned in the literature [2], respectively. Taking 6 months as the instance 
validation cycle, the data of three indexes, namely, the growth rate of e-commerce platform users, 
the operation efficiency of agricultural products e-commerce distribution channel and the growth 
rate of corresponding farmers' income, were counted for the two e-commerce platforms A and B. 
The experimental data were analyzed and processed to draw the final conclusion of this 
experiment. 
2.3 Case verification results and analysis 

During the experimental cycle, e-commerce platforms A and B apply the distribution channel 
management model, and the recorded experimental data are shown in the following table. Among 
them, e-commerce platform A applies the distribution channel management model studied in this 
paper, and e-commerce platform B applies the distribution channel management model mentioned 
in the literature [2]. 

Table 1 Instance validation data 
Month E-commerce platforms A E-commerce platforms B 

Platform 
user 
growth 
rate /% 

Channel 
operational 
efficiency 
/% 

Growth 
rate of 
farmers' 
income 
/% 

Platform 
user 
growth 
rate /% 

Channel 
operational 
efficiency 
/% 

Growth 
rate of 
farmers' 
income 
/% 

1 11.7 22.7 24.1 4.5 10.2 11.3 
2 12.4 21.2 16.1 4.7 12.3 10.8 
3 10.9 23.1 15.9 4.2 11.2 10.6 
4 11.9 26.3 22.6 3.9 8.6 8.3 
5 11.2 21.4 19.6 31 13.4 11.1 
6 9.6 25.2 23.7 29 12.6 7.6 

Analysis of the above table shows that the growth rate of platform users of e-commerce 
platform A is much higher than that of e-commerce platform B. Moreover, the growth rate of users 
of e-commerce platform B shows an obvious downward trend at a later stage. It indicates that 
users' satisfaction with the e-commerce platform has tended to fall. The two indicators from the 
channel operation efficiency and the growth rate of farmers' income also prove that consumers 
have a higher recognition of e-commerce platform A. Further processing the data in the above 
table, after applying different distribution channel management models, the channel operation 
efficiency of e-commerce platform A has increased by about 11.93% on average compared to that 
of the platform, which effectively promotes the returns of the platform to the farmers. That is, the 
Internet-based agricultural products e-commerce distribution channel management model studied 
in this paper can effectively improve the operation efficiency of the distribution channel when it 
is applied in practice, and can enhance the recognition of the platform by users, with better practical 
application effects. 
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3 Conclusion 
The life of our residents has become inseparable from e-commerce. As a large volume 

business model, e-commerce not only brings convenience to residents' shopping and life, but also 
provides a wide sales space at the production end of commodities and effectively increases the 
income of suppliers at the production end of commodities. E-commerce of agricultural products is 
an important element of "Internet+modern agriculture", and is highly valued by governments at all 
levels. E-commerce is the result of the combined effect of consumers' pursuit of convenience and 
producers' pursuit of profit, forcing business activities to use modern information technology, and 
as an integral part of business activities, commodity distribution activities must also be closely 
related to modern information technology. This paper analyzes the management mode of 
agricultural e-commerce distribution channels by using the Internet, and verifies through examples 
that the management mode of agricultural e-commerce distribution channels studied in this paper 
can effectively control agricultural e-commerce distribution channels, improve farmers' income 
and provide better service experience for consumers. 
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