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Abstract

With the continuous advancement of information technology, the scope of big
data applications has been expanding, providing significant convenience to
both production and daily life, and promoting the development of China’s ag-
ricultural product logistics and transportation system. In the big data environ-
ment, the agricultural product logistics and transportation system faces various
challenges, but also encounters new opportunities. This paper addresses the is-
sues present in the agricultural product logistics and transportation system un-
der big data conditions and proposes optimization strategies, including: increas-
ing government financial support for the agricultural product logistics and trans-
portation system; improving logistics infrastructure for agricultural products;
strengthening the construction of logistics infrastructure; optimizing infor-
mation systems for agricultural product logistics and transportation; and ad-
vancing the informatization of agricultural product logistics.
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1. Introduction

In the era of big data, the logistics and transportation system for agricultural prod-
ucts is progressively transitioning from traditional dependence on manual labor
and experiential practices to a more informatized, automated, and intelligent frame-
work. The adoption of big data technology can markedly enhance both the effi-

ciency and the management standard of agricultural logistics and transportation
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systems. By leveraging big data analytics, it is possible to monitor and optimize
key aspects such as transportation routes, warehouse management, and distribu-
tion planning in real time, thereby increasing logistics efficiency, reducing trans-
portation costs, and minimizing loss rates (Zhang, Zhao, & Bi, 2022). Optimiza-
tion of the agricultural logistics and transportation system in the context of big
data effectively improves operational efficiency, lowers costs, enhances service qual-

ity, and supports the sustainable development of the agricultural economy.

2. Problems in the Agricultural Products Logistics and
Transportation System under the Big Data Environment

1) Insufficient financial support for the agricultural product logistics transpor-
tation system

In the context of big data, the development of the agricultural product logistics
transportation system requires policy direction and effective regulatory oversight.
However, supervision of logistics transportation spans multiple departments, with
overlapping responsibilities and a lack of unified policy support, leading to de-
layed management, resource wastage, and insufficient capacity to meet the grow-
ing logistics demand. Moreover, the development of the agricultural product lo-
gistics transportation system necessitates substantial capital investment. Currently,
both governmental and enterprise investment in logistics infrastructure is inade-
quate, particularly regarding cold chain transportation equipment, storage facili-
ties, and information systems, resulting in low logistics efficiency, high transpor-
tation costs, and elevated loss rates. Additionally, the underdeveloped logistics in-
frastructure and incomplete transportation networks in rural areas further exac-
erbate the challenges in logistics transportation (Zhou, 2022).

2) The basic infrastructure for agricultural product logistics and transportation
is weak

The infrastructure supporting China’s agricultural product logistics system re-
mains weak, with insufficient investment, absence of industry standards, outdated
and incomplete supporting facilities, and low degrees of modernization and in-
formatization. Logistics and transportation conditions are rudimentary, leading
to extended transportation times for agricultural products. Furthermore, inade-
quate transportation facilities in rural areas directly undermine the overall effi-
ciency and reliability of smart logistics systems. In numerous remote regions, poor
road quality, low road network density, and limited coverage by railway and air
transport further contribute to increased transportation time and costs for goods.

3) Insufficient specialized talent teams

Currently, the workforce involved in agricultural product logistics and trans-
portation is predominantly composed of farmers, who generally possess relatively
low educational attainment and have limited knowledge of information technol-
ogies such as big data and e-commerce. As a result, intelligent technologies like
big data are hindered from realizing their full potential within the agricultural

product logistics and transportation sector. Furthermore, many enterprises in this
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industry fail to prioritize the training and recruitment of professional and tech-
nical personnel, which, to a certain extent, constrains the development of the ag-

ricultural product logistics and transportation system.

3. Optimization Strategies for the Agricultural Product
Logistics and Transportation System under the Big Data
Environment

1) Increase government financial support for the agricultural products logistics
and transportation system

Currently, numerous issues persist within China’s agricultural product logistics
and transportation system, a situation that is partially attributable to the insuffi-
cient financial support from the government for this sector. The government should
actively encourage both social and private capital to participate in the agricultural
product logistics and transportation domain, thereby providing essential funding
for the system’s development. In terms of financial assistance, the adoption of
measures such as tax incentives, loan interest subsidies, and investment grants can
effectively promote the growth of the agricultural product logistics and transpor-
tation system, guiding social and private capital into this field (Zhao, 2018). Ad-
ditionally, the government may establish relevant laws and regulations to regulate
the agricultural product logistics and transportation market, thereby reducing mar-
ket transaction risks and fostering the healthy development of the agricultural prod-
uct logistics and transportation sector.

2) Strengthen the construction of agricultural products logistics and transpor-
tation infrastructure

In the context of big data, optimizing the agricultural product logistics and trans-
portation system relies on robust infrastructure. Therefore, enhancing the con-
struction of agricultural logistics and transportation infrastructure under big data
conditions is a critical issue that warrants careful consideration. First, infrastruc-
ture planning for agricultural product logistics and transportation should be aligned
with the development status and characteristics of big data technologies to im-
prove overall logistics efficiency (Hu, 2016). Second, it is essential to introduce
advanced equipment and technologies, such as the Internet of Things and artifi-
cial intelligence, into the logistics and transportation processes. Simultaneously,
emphasis should be placed on the scientific and rational planning of supporting
infrastructure. During the planning phase, analysis and evaluation of the economic
benefits of logistics infrastructure are necessary to enable effective improvements.
Finally, when constructing agricultural product logistics infrastructure, consider-
ations such as safety, environmental protection, and feasibility should be incor-
porated into the planning process.

3) Optimize the agricultural products logistics and transportation information
system

In the context of the big data era, achieving the efficient development of the

agricultural products logistics and transportation system requires the implemen-
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tation of information-based and digital management, as well as the establishment
of an information system dedicated to agricultural product logistics and transpor-
tation (Sun & Bo, 2017). First, the construction of the information platform
should prioritize data analysis and processing to provide robust data support for
the development of the logistics and transportation system and to inform man-
agement decisions. Second, it is essential to strengthen information security within
the system to protect personal privacy associated with agricultural product logis-
tics and transportation. Finally, emphasis should be placed on the application and
promotion of the information platform during its construction. To realize effi-
cient development of the agricultural products logistics and transportation system
in a big data environment, it is imperative to establish a comprehensive infor-
mation system, enabling comprehensive management and monitoring of the lo-
gistics and transportation process, thereby enhancing the operational efficiency of
the entire system.

4) Promote the informatization of agricultural product logistics construction

Advancing the informatization of agricultural product logistics constitutes a
key pathway for optimizing the agricultural product logistics and transportation
system. This process requires the concerted efforts of both government and en-
terprises. At the governmental level, it is essential to increase investment in agri-
cultural product logistics information systems, continuously improve associated
infrastructure, and provide the necessary material support for the development of
informatized logistics (Zhou & Zhang, 2016). Enterprises, in turn, should actively
adopt advanced information technologies, establish comprehensive information
platforms, and strengthen research and development of agricultural product lo-
gistics information systems (Wang, 2020). Under the big data environment, pro-
moting informatization in agricultural product logistics represents a systematic
undertaking. In this context, it is vital to fully exploit the advantages of big data
technology in agricultural logistics, intensify research and development in big data
applications, and accelerate the processes of product intelligence and standardi-
zation (Du & Zhang, 2019). Through the joint efforts of government and enter-
prises, a comprehensive information platform can be established to enable data
sharing, resource integration, and technological exchange.

5) Implement specialized talent team development

First, the government should provide training for agricultural product logistics
and transportation personnel to enhance their understanding of the importance
of optimizing the logistics and transportation system within a big data environ-
ment, clarify the developmental direction of the system under such conditions,
and improve practitioners’ awareness of relevant system optimization (Chen &
Liu, 2021). Second, the government should implement talent recruitment policies
to attract top big data professionals into the agricultural logistics and transporta-
tion sector, as well as reward individuals who make outstanding contributions to
the industry in the context of big data. Finally, enterprises should prioritize the

development of their talent pools by formulating training plans tailored to the
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specific circumstances of the organization. For employee training, enterprises
should conduct regular programs to equip staff with knowledge of big data tech-
nologies and information processing methods (Rejeb, Rejeb, & Zailani, 2021). Re-
garding performance assessment, enterprises should establish reasonable perfor-
mance evaluation systems to enable employees to maximize their value in the

workplace.

4. Conclusion

In the context of big data, the agricultural product logistics and transportation
system faces both opportunities and challenges. Analyzing and addressing these
issues is essential to advancing the development of China’s agricultural product
logistics and transportation system. Accordingly, the following optimization strat-
egies are proposed: increasing government financial support for the agricultural
product logistics and transportation system; improving agricultural product lo-
gistics and transportation infrastructure; strengthening the construction of logis-
tics and transportation infrastructure; optimizing the agricultural product logis-
tics and transportation information systems; and promoting the informatization
of agricultural product logistics. Overall, while China’s agricultural product logis-
tics and transportation system has made considerable progress in the era of big
data, a gap remains compared to developed countries. To further promote devel-
opment, it is necessary to continually improve big data technologies and enhance
their application in agricultural product logistics. The government should inten-
sify its financial support for the logistics and transportation system, vigorously
advance the application of big data technologies within agricultural product logis-
tics, and concurrently improve the construction of agricultural information infra-
structure in the environment of big data to foster agricultural modernization. Ad-
ditionally, greater emphasis should be placed on the promotion of big data tech-
nologies in agriculture and the cultivation of professionals skilled in this field, in
order to accelerate the modernization and informatization of China’s agriculture.
It is anticipated that, under the influence of big data, the development of China’s

agriculture will ascend to a new level.
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