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Abstract .In recent years, with the continuous improvement of people's living
standards, the quality, safety, and freshness of agricultural products have at-
tracted high attention and widespread attention. Introducing IoT technology in
agricultural cold chain logistics can not only improve the quality and safety of
agricultural products, but also improve the circulation efficiency of agricultural
products. Based on this, this article takes Guangxi as an example and analyzes
the development status of agricultural cold chain logistics in Guangxi from the
perspective of the Internet of Things. It is found that there are problems with
outdated infrastructure, large logistics transportation losses, and imperfect in-
dustry related policies and regulations in Guangxi's agricultural cold chain lo-
gistics. Based on the perspective of the Internet of Things, it proposes to
strengthen the construction of cold chain logistics infrastructure Strict control
and reduction of cargo damage rates, as well as suggestions for improving in-
dustry related policies and regulations, can provide reference value for the cir-
culation of local agricultural products and the sustainable development of the
agricultural economy.
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1 Introduction

In today's rapidly developing science and technology, people's pursuit of living stand-
ards has moved towards convenience, modernization, networking, and intelligence,
and the main core of these functions is based on the Internet of Things [1]. However,
from a scientific and technological perspective, Guangxi is still in a stage of explora-
tion and adaptation in terms of IoT technology. Therefore, there are still some prob-
lems that need to be improved and upgraded in the application of IoT technology in
cold chain logistics in Guangxi.

At present, the cold chain logistics of agricultural products has attracted wide-
spread attention from many scholars. Li Yaqi (2022) started from the current situation
of cold chain logistics for aquatic products in China, analyzed its existing problems in
depth, constructed a cold chain logistics system for aquatic products based on Internet
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of Things technology, and proposed a perfect way for the smooth operation of the
system, thereby achieving full monitoring and traceability of cold chain logistics,
reducing logistics costs, and improving management efficiency [2]. Zhao Zhihao
(2022) and others proposed to build a "smart online+smart offline" retail model for
agricultural products based on the Internet of Things technology, in order to address
the current problem of asymmetric customer demand information in the cultivation of
fresh agricultural products [3]. Tang Xiaohua (2022) and others analyzed the pain
points of cold chain logistics for fresh agricultural products and proposed a block-
chain technology based cold chain logistics information sharing model for fresh agri-
cultural products, to improve information transparency and security, and improve the
overall efficiency of cold chain operation for fresh agricultural products. In summary,
some scholars have applied IoT technology to research on agricultural product logis-
tics and have achieved certain results. Based on this, this article takes Guangxi as an
example and analyzes the development status of agricultural cold chain logistics in
Guangxi from the perspective of the Internet of Things. In response to its existing
problems, it proposes a development strategy for agricultural cold chain logistics
based on the Internet of Things technology, with the aim of playing a guiding role in
accelerating the development of agricultural cold chain logistics in Guangxi, thereby
stimulating the vitality of agricultural product circulation in Guangxi and improving
people's quality of life.

2 Definition of Relevant Concepts

2.1  Concept of the Internet of Things

The Internet of Things is based on the Internet as the foundation and core, achieving
intelligent, automated, and informationized identification, positioning, monitoring,
tracking, and management of items and processes at any time and place through the
interconnection and interconnection between items and people. For agricultural cold
chain logistics, the application of IoT technology is crucial. The Internet of Things
technology can effectively manage the entire process of agricultural products from
production to sales through information technology. Sensors can measure and control
the temperature and humidity inside refrigerated transportation vehicles for agricul-
tural products in real time. Global positioning systems can accurately determine the
information position of items at any time. Radio frequency identification technology
includes readers and labels, which can make items "speak up", as well as infrared
sensors Laser scanners and embedded system technology can be applied to various
aspects of cold chain logistics.

2.2 Cold Chain Logistics of Agricultural Products

Agricultural cold chain logistics, also known as low-temperature logistics and perish-
able food cold chain in the industry, refers to a special professional logistics estab-
lished to meet consumers' demand for fresh agricultural products (including fruits,
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vegetables, aquatic products, meat, poultry, eggs, and other agricultural products). It
is mainly based on refrigeration technology, and refrigeration technology is used as a
means to allow cold chain agricultural products to be processed and transported after
being picked in the field Every aspect of storage, sales, and even in the hands of con-
sumers is always in a suitable low-temperature environment, that is, agricultural
products with different quality assurance characteristics need to use corresponding
low-temperature standards to control the temperature of the place where the agricul-
tural products are located, in order to maximize the quality and safety of agricultural
products and reduce their loss [4]. With the development of modern information tech-
nology, especially the application of representative Internet of Things technology, the
management and operation of the processing, storage, transportation, distribution, and
distribution of agricultural cold chain logistics have become more efficient, safe, and
controllable [5].

3 The Necessity of Deep Integration Between the Internet
of Things and Agricultural Cold Chain Logistics

Compared with traditional logistics, agricultural cold chain logistics has the following
characteristics: firstly, agricultural cold chain logistics requires timeliness, as fruits,
vegetables, and other agricultural products generally have a short shelf life, are prone
to decay, and are difficult to store. Moreover, during the circulation process, the quali-
ty of agricultural products is affected by factors such as transportation time, oxygen
content, temperature and humidity, and climate. Once the time is too long and the
temperature is not suitable Excessive climate change and other factors can easily
cause qualitative changes in agricultural products, which can lead to higher timeliness
requirements for agricultural cold chain logistics [7]. Therefore, each link of agricul-
tural cold chain logistics must have higher organizational and coordination capabili-
ties to effectively connect, in order to ensure the freshness of agricultural products and
prevent greater economic losses caused by agricultural product decay [6]; Secondly,
the high cost of agricultural cold chain logistics determines that the construction and
investment of agricultural cold chain logistics are much higher than that of conven-
tional warehouses and transportation vehicles. In order to significantly improve the
efficiency and management of cold chain logistics, the facilities and equipment re-
quired for agricultural cold chain logistics, such as refrigerated trucks, low-
temperature cold warehouses, and temperature control equipment, are determined to
be much higher, even five times that of ordinary warehouses and vehicles, The im-
plementation of intelligence driven by the Internet of Things technology is also one of
the reasons why the cost of agricultural cold chain logistics is higher than that of con-
ventional logistics; Finally, due to the complexity of agricultural cold chain logistics,
temperature control technology during transportation is the core technology of cold
chain logistics[7]. Temperature control is not only cold, but mainly constant tempera-
ture. During the transportation of agricultural products, refrigerated trucks must con-
sider various objective factors to control the temperature within a suitable range. Poor
remote control signals and power supply issues may cause significant fluctuations in
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the temperature during transportation, and refrigeration technology is also applied
Food processing, food multi temperature co mixing, food quality monitoring technol-
ogy, interlayer technology, and other technologies require some products to ensure
compliance with relevant food safety standards. The market concentration of agricul-
tural cold chain logistics is not high, and all of these factors make agricultural cold
chain logistics more cumbersome compared to conventional logistics [8]. In order to
ensure the quality and freshness of agricultural products, it is necessary to deeply
integrate IoT technology with cold chain logistics of agricultural products, in order to
ensure that agricultural products are controllable and traceable throughout the entire
logistics process. The specific operations are shown in the following figurel.
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Fig. 1. Framework of Agricultural Product Cold Chain Logistics System Based on the Internet
of Things
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4 Problems in Cold Chain Logistics of Agricultural
Products in Guangxi

4.1 Backward Cold Chain Logistics Infrastructure

The development of cold chain logistics transportation in Guangxi is relatively late,
and there is still great room for progress in cold chain logistics facilities and equip-
ment. The coastal areas are the main concentration areas of cold chain infrastructure
in Guangxi, with uneven distribution. Agricultural products need to be in a low-
temperature environment at all circulation links from the field to the dining table to
ensure the effectiveness of cold chain logistics for agricultural products and prevent
losses during the circulation process. This requires agricultural cold chain logistics
companies to be equipped with sufficient cold chain logistics transportation and basic
storage facilities throughout the entire process. However, due to the economic situa-
tion of agricultural cold chain logistics companies themselves, there are not many
warehouses with modern functions such as preservation and refrigeration. The majori-
ty of agricultural cold chain transportation equipment uses open-top trucks and medi-
um-sized vans, and some cold chain transportation vehicles do not have IoT infor-
mation sharing functions such as temperature and humidity monitoring and real-time
status monitoring of goods, which is not conducive to the information management
process of cold chain transportation, Even some small enterprises do not have the
ability to purchase advanced refrigerated transportation equipment, and have been
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using room temperature logistics when transporting agricultural products, resulting in
a high loss rate of agricultural products [9]. Building IoT infrastructure can effectively
reduce costs and improve management efficiency for the transportation of agricultural
cold chain logistics.

4.2  Large Logistics Transportation Losses

The lack of basic equipment for agricultural products often affects the processing,
storage, loading and unloading, transportation, and other processes of cold chain lo-
gistics due to factors such as time, environment, temperature, humidity, speed of op-
eration, and turbulence, resulting in problems such as agricultural product decay, wilt-
ing, damage, and deterioration. The proportion of consumed agricultural products is
relatively large and the loss rate is high.

At present, technologies such as information tracking, temperature and humidity
monitoring, and information management in the Internet of Things can play a signifi-
cant auxiliary role in the cold chain transportation process of agricultural products.
However, the cold chain logistics system of agricultural products in Guangxi is in its
early stages, and technological development still lags behind. It has become a factor
that hinders the development of cold chain logistics based on the Internet of Things,
often leading to interruptions and breakpoints in cold chain logistics, This is also one
of the reasons for the high loss of agricultural products [10]. If the decay rate cannot
be reduced, it will become an important factor hindering the development of cold
chain logistics for agricultural products in Guangxi.

4.3  Incomplete Policies and Regulations Related to the Industry

In the process of applying IoT technology to cold chain logistics, mandatory unified
standardization can reduce conflicts and disagreements in application. Therefore, in
order to promote the better application of Internet of Things technology in cold chain
logistics, it is necessary to improve its standard specification system. This is mainly
reflected in the implementation of standardization construction in multiple links of
cold chain logistics transportation, and the backwardness of standardization construc-
tion has limited the main factors for the development of Internet of Things technology
in cold chain logistics. At present, there is no unified standard system for the tempera-
ture and humidity control range, cold chain logistics operation process, and other
aspects that can apply IoT technology in agricultural cold chain logistics. There are
many reference standards, but there are still relatively few mandatory standards to be
enforced, resulting in a lack of reference standards for various operational stages of
agricultural cold chain logistics, and there are phenomena such as different require-
ments, non-standard operations, and poor management [11]. However, the introduc-
tion of IoT technology into cold chain logistics is relatively late and involves relative-
ly few relevant specifications, so it is easy to cause problems such as difficult real-
time data sharing and difficult data integration, which restrict the development of cold
chain logistics in Guangxi.
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5 Suggestions for Promoting the Deep Integration of the
Internet of Things and Agricultural Cold Chain
Logistics

5.1  Applying the Internet of Things to Cold Chain Infrastructure
Construction

The rapid development of cold chain logistics for agricultural products in Guangxi
cannot do without the support of IoT infrastructure and technology. Each cold chain
logistics enterprise needs to strengthen the construction of IoT infrastructure accord-
ing to their actual needs, accelerate the construction of a batch of efficient and energy-
saving "low-carbon cold storage". In the long run, in order to cause unnecessary
maintenance costs and high energy consumption in the later stage, it is necessary to
abandon low-quality insulation walls and refrigeration equipment, and adopt multi-
functional and low-cost cold storage and refrigeration facilities that incorporate IoT
technology. In the process of cold chain logistics transportation of agricultural prod-
ucts, enterprises can apply Internet of Things technology to cold chain logistics sys-
tems. The introduction of Internet of Things technology greatly improves the level of
cold chain logistics management in vehicle transportation scheduling, effectively
monitors the entire process of cold chain logistics, and can conduct visual monitoring
and traceability of cold chain product logistics to ensure the quality and safety of agri-
cultural products.

5.2 Strict Control and Reduction of Cargo Damage Rate

The cultivation process of agricultural products is of great significance as the begin-
ning of product control. Firstly, in terms of production management, the Internet of
Things can be applied to production management. Building a production management
system can achieve the management and recording of agricultural product growth
process information, which can save a lot of labor costs and improve the quality of
agricultural products[12] James S J , James C . The food cold-chain and climate
change[J]. Food Research International, 2010, 43(7): 0-1956.

Secondly, in terms of transportation, strong cold chain logistics enterprises can
configure refrigerated and frozen transportation vehicles, rely on technologies such as
IoT GIS and GPS to build a vehicle scheduling system, plan transportation routes
reasonably, locate vehicle positions in a timely manner, minimize turnover and han-
dling of agricultural products during transportation, and improve the efficiency of
cold chain logistics transportation. Cold chain logistics enterprises can also control the
timeliness of agricultural products in real time Loss rate and loss rate [13]. Finally, in
terms of packaging, we can start with the packaging design of agricultural products.
In order to meet the characteristics of different agricultural products, different packag-
ing standards and materials can be designed, and different agricultural products are
strictly required to use different packaging to achieve the desired storage effect [14].
Prior to the shipment of agricultural products, pre cooling preparation should be car-
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ried out to ensure that the pre cooling temperature and the required temperature of
agricultural products meet the requirements, ensuring the quality of agricultural prod-
ucts, And RFID technology based on the Internet of Things can be used to record and
feedback real-time temperature changes in cold chain transportation carriages, moni-
tor the situation of cold chain transportation, and pay attention to the status of agricul-
tural products at any time [15].

5.3  Improving Industry Related Policies and Regulations

Because the goods transported by cold chain logistics are closely related to people's
livelihoods and the vital interests of the general public, the application of Internet of
Things technology in the development process of the cold chain logistics industry and
the development of policies and regulations related to the cold chain logistics industry
require the full cooperation of the government, industry, and enterprises, as well as
strong supervision from the perspective of administrative law enforcement.

The government can formulate more detailed, executable, and enforceable manda-
tory agricultural cold chain logistics industry standards and operational norms based
on the specific market and industry conditions in Guangxi region, and require all cold
chain logistics enterprises and personnel engaged in cold chain logistics to strictly
comply with them. Law enforcement should not be ignored, and supervision and
management of the cold chain logistics industry should be strengthened, and con-
firmed illegal behaviors should be punished in accordance with the law; The cold
chain logistics industry should actively respond to the laws, regulations, and standards
introduced by the government, and promote the standardization of facilities, equip-
ment, and technical equipment in the cold chain logistics industry; Cold chain logis-
tics enterprises should attach great importance to the application of Internet of Things
technology in both their thinking and actions. They can establish standardized opera-
tional standards and requirements within the enterprise, supervise their employees to
carry out operations in a standardized manner, actively promote Internet of Things
technology, promote information management in the cold chain logistics process,
reduce information transmission costs, and further improve the competitiveness of
cold chain logistics enterprises in the market. Therefore, The application of IoT tech-
nology in cold chain logistics enterprises should be regarded as an important enter-
prise strategy.

6 Conclusion

Industry development, technology first. The deep integration of IoT technology with
agricultural cold chain logistics can not only promote the rapid development of agri-
cultural cold chain logistics in Guangxi, but also have a very positive effect on the
quality of agricultural products and meeting market demand. Therefore, relevant agri-
cultural product logistics enterprises must attach great importance to the application
of Internet of Things technology and conduct further in-depth research on the citation
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of Internet of Things technology based on actual needs, so that Internet of Things
technology can play a greater role in agricultural product cold chain logistics.

Acknowledgments

Jinghuan ZHU was the first author, Shilong WANG was the corresponding author.
Guangxi Science & Technology Normal University was the first author's unit. This
work was financially supported by Youth Scientific Research Project of Guangxi
Science & Technology Normal University in 2022 (GXKS2022QN056) .

References

10.

11.

12.

13.

14.

Brito J. Fuzzy Optimization for Distribution of Frozen Food with Imprecise Times[J].
Fuzzy Optimization & Decision Making, 2012, 11(3): pp.337-349.

Li Yaqi. Construction of a Cold Chain Logistics System for Aquatic Products Based on In-
ternet of Things Technology [J]. Logistics Technology, 2022,41 (06): 105-109

. Zhao Zhihao, Chen Dailian, Gao Fangyu, Zhu Jie, Chang Xuan, Ma Meichen. Exploration

of Smart Retail Model for Fresh Agricultural Products Based on the Internet of Things [J].
China Fruit and Vegetable, 2022, 42 (06): 74-79

Ai Xiaoling. Research on the Development Strategies of Cold Chain Logistics for Agricul-
tural Products in Jiangsu Province Based on Supply Side Reform [J]. Logistics Technolo-
gy, 2018 (6): 69-71+78

Li Zheng. Research on optimization of joint distribution path of cold chain logistics of
fresh agricultural products [D]. Kunming: Yunnan University of Finance and Economics,
April 15,2018

Wang Dong. Research on the Current Situation and Countermeasures of Cold Chain Lo-
gistics for Agricultural Products in Guangxi [J]. Guangxi Agricultural Journal, 2018,33
(06): 31-35

Zhang Yutong. Research on the Development Strategy of Cold Chain Logistics of Agricul-
tural Products of Chengde Senyuan Company [D]. Yanshan University, 2018.40

Ban Ran. The cost-benefit impact of cold chain logistics on agricultural products [J].
Technical Economy and Management Research, 2018 (12): 28-32

Huang Chenjie. Research on the Current Situation and Development Path of Cold Chain in
Guangxi under the New Situation [J]. Guangxi Economy, 2022,40 (01): 21-26

Mou Jinjin, Zhu Jie. Research on the Loss Control of Agricultural Cold Chain Logistics
from the Perspective of the Transformation of New and Old Kinetic Energy [J]. Science
and Technology Management Research, 2019, 39 (09): 241-247

Wang Shenxiang. Research on Problems and Improvement Countermeasures of China's
Cold Chain Logistics Industry [J]. China Foods Limited, 2022 (14): 127-129

James S J, James C . The food cold-chain and climate change[J]. Food Research Interna-
tional, 2010, 43(7): 0-1956.

Xiong Xiuzhe. Legal Issues and Improvement in the Development of Cold Chain Logistics
[J]. China Logistics and Procurement, 2022 (09): 69-70

Gou Suizhou. Research on cold chain logistics based on Internet of Things technology [D].
Xi'an University of Architecture and Technology: 2019 41-43



246 J. Zhu et al.

15. Wang Qingyan. Research on the Development Issues and Countermeasures of Fresh E-
commerce Cold Chain Logistics - Taking Daily Fresh as an Example [J]. China Storage
and Transportation, 2022 (07): 139-140

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.


http://creativecommons.org/licenses/by-nc/4.0/

	Research on Cold Chain Logistics of Agricultural Products in Guangxi Based on The Perspective of the Internet of Things

