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ABSTRACT

This paper describes a quality-control supply-chain model using the “Internet +” paradigm.
The model is based on principal-agent theory, which considers the reputational loss due to
inferior products and external responsibility identification. After model analysis and sim-
ulation verification, the results show that the optimal quality-control level and market
price of agricultural products can be achieved in the agricultural supply chain based on
“Internet +” if and only if the information platform’s claim to the agricultural producer is
less than the agricultural producer’s claim to the delivery service provider. Also, a rise in
consumers’ claims or the agricultural producer’s reputational loss due to inferior products
will motivate the quality control of an agricultural procedure. Meanwhile, the market price
of agricultural products will also increase with enhanced quality control procedures. The
quality-control level of a delivery service provider is inversely proportional to the informa-
tion platform or its own reputational loss. Thus, the key to promoting quality control along
the supply chain is to strengthen the responsibility confirmation of an inferior product

between the agricultural producer and the delivery service provider.
© 2018 China Agricultural University. Publishing services by Elsevier B.V. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
nd/4.0/).

1. Introduction technology and its application in the production, transporta-
tion, inventory, sales, and information management of prod-
The quality and safety supervision system of agricultural ucts, “Internet+ agricultural products” will become an

products along the path from farm to table will be established
in the future, as put forward in “The 13th Five-Year Plan” in
China. With the continuous development of Internet-related
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important model and development trend in agricultural pro-
duction, sales, and consumption in China [1]. E-commerce
companies such as Jingdong Fresh, TooToo, and Fruit Day,
have become important circulation channels and consump-
tion modes for agricultural products in the city. However, end-
less consumer disputes have emerged due to the one-off
transfer of ownership and multi-agent circulation during pro-
duct consumption, as this which may induce a quality prob-
lem. Consumers’ claims to problem products not only
induce the reputation loss of the e-commerce platform and
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the production loss of agricultural producers, but also affect
the development of e-commerce platforms and reduce con-
sumer confidence.

Due to the risks from online payments, distribution and
information services, and other aspects [1,2] that differ from
the traditional agricultural products supply chain, quality con-
trol in an e-commerce supply chain has its own characteris-
tics, such as quality information, controlling unit, or area [3].
It may be necessary to adopt different quality supervision
strategies at different stages or links in this process [4]; further-
more, the control methods are different compared to those in
traditional product quality control across a supply chain [5].

2. Literature review

Quality control is one of the most important aspects of supply
chain management [6]. Many scholars have suggested meth-
ods to improve the quality-control level of products along
the agricultural products supply chain in an e-commerce
environment that are based on the advantages of information
technology in an electric business environment. These
advantages include the ability to build a traceability system
for agricultural products quality [7-10], a tracing system for
the circulation area [11,12], a quality and safety supervision
platform for agricultural products based on quality traceabil-
ity [9,10], agricultural product quality information monitoring
platforms [8,13,14], and an e-commerce quality management
system [4,13]. Some scholars have designed quality-control
contracts based on the platform for the suppliers’ products
that encourage suppliers to provide a quality product [8,15].
In fact, domestic and international scholars have not only
built a basic framework for supply chain quality manage-
ment, but also conducted research into the relationship
between supply chain quality [16-18], supply chain quality
improvement [19], and quality management decisions [4,20].
Many theoretical methods and techniques, such as
principal-agent theory [21], game theory [22,23], supply chain
optimization [18,24], and optimal control theory [3,19,25],
have been introduced into supply chain quality control
research to model the game relationship and individual
demands of the supply chain participants. Different types of
quality contracts that coordinate the behaviors of different
participants have been designed based on those theories.
Currently, research into the quality control of a supply
chain based on “Internet +” is mainly focused on the
construction of a quality-control system from a macroscopic
perspective, including quality supervision, product traceabil-
ity, etc. More specific issues have received less attention.
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Especially, research into supply chain product quality control
has mainly focused on traditional methods. As far as we know,
supply chain operation based on “Internet +” has not been
considered. In this paper, we study quality control in the con-
text of “Internet +” by considering the mode and characteris-
tics of the “Internet + agricultural products” supply chain.

3. The model framework
3.1.  Model description

We constructed a product quality control model for the agri-
cultural products supply chain that is based on “Internet +”.

As shown in Fig. 1, we assume a model that consists of one
agricultural producer, one information platform, one delivery
service provider, and many consumers. The agricultural pro-
ducer is the supplier, and the producer entrusts the informa-
tion platform to release the price, quality, and other related
product information to the customers via the Internet. The
consumers buy products according to the information that
is released by the information platform. The order or demand
information will be sent to the agricultural producers by an
information platform based on “cloud” computing technol-
ogy. The agricultural producer entrusts the delivery service
provider to deliver the product to the consumer according to
the order information.

Any decrease in consumers’ confidence will induce a crisis
of trust among the consumers, the delivery service provider,
the information platform, and agricultural producers,
whether the quality problem is caused by production or distri-
bution. Therefore, a loss of reputation will affect the agricul-
tural producer, information service platform, and delivery
service provider. Also, the consumers’ claims to the agricul-
tural producer will use the information service platform,
and the information platform will punish the agricultural pro-
ducer according to the value of the agricultural product if the
consumers request compensation because of inferior prod-
ucts. Of course, the agricultural producer may also punish
the delivery service provider according to its responsibility
when there are claims by the consumers.

3.2.  Symbol definition

P: Market price of per unit of the agricultural product.

o: The proportion of the market price that represents
information release costs. 0 < o <1, which means the
information platform will get «p,, for the information
release from per unit sold of agricultural products.

Agricultural products

The consumers' claim

i
¥ Consumers

Requirement information

Fig. 1 - Conceptual model of the agricultural supply chain based on “Internet +”.
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