
Research on Logistics Optimization Strategies in the 

Fresh Agricultural Products Supply Chain 

Tingting Zhenga*, Minghai Lvb* 

College of Business Administration, Liaoning Technical University, Huludao, 125105, China 

a*980764224@qq.com, b*845721911@qq.com 

Abstract. The supply chain of fresh agricultural products involves multiple 

links, among which logistics optimization is crucial for reducing loss and im-

proving the responsiveness of the supply chain. This article analyzes the current 

situation and main challenges of the fresh agricultural products supply chain, and 

proposes optimization strategies such as cold chain transportation optimization, 

intelligent scheduling, warehousing optimization, and information management. 

Through data analysis and case studies, it is verified that these strategies are ef-

fective in reducing loss rates, improving logistics efficiency, and reducing costs. 
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1 Introduction 

In recent years, the market size of fresh agricultural products has continued to expand at 

a rapid pace, driven by consumers' growing awareness of health and the increasing 

demands for freshness and quality[1]. As people become more discerning about their 

food choices, the need for timely and efficient delivery of fresh produce has risen 

sharply. However, traditional supply chain models in the agricultural sector still face a 

myriad of challenges, such as high loss rates due to spoilage, exorbitant costs associ-

ated with transportation and storage, and overall low efficiency that hinders smooth 

operations. These issues not only affect the profitability of farmers and suppliers but 

also limit consumers' access to high-quality, fresh produce[2]. 

Logistics optimization, therefore, emerges as a crucial component for the supply 

chain of fresh agricultural products. By streamlining processes, reducing waste, and 

improving delivery times, logistics optimization can significantly enhance the overall 

efficiency and sustainability of the agricultural supply chain. This article delves into 

the major optimization strategies that are being adopted in the industry, ranging from 

advanced cold chain management to the use of digital technologies for real-time 

tracking and inventory management. Through comparative data analysis, we will 

explore the impact of these strategies on reducing losses, lowering costs, and improv-

ing the overall efficiency of the fresh agricultural products supply chain. 
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2 Current Status of Logistics in the Fresh Agricultural 
Products Supply Chain 

2.1 Supply Chain Structure 

The supply chain of fresh agricultural products is a functional network structure that 
starts from the production stage and extends to the consumer stage, with fresh agri-
cultural products as the focus[3]. It covers the entire chain from the field to the dining 
table, including stages such as "cultivation (or breeding), harvesting, processing, 
transportation, warehousing, sales, and service". The supply chain of fresh agricultural 
products typically includes farms, wholesale markets, logistics centers, retailers, and 
consumers. 

Core Role of Logistics in the Fresh Agricultural Products Supply Chain: The logis-
tics link directly affects the freshness, quality, and cost of fresh agricultural products, 
making it an indispensable part of the supply chain. An efficient logistics system can 
ensure that fresh agricultural products are delivered to consumers in a timely manner, 
meeting their demands for freshness and quality. 

2.2 In-depth Analysis of Existing Logistics Models 

In modern enterprises, the choice of logistics model is crucial for the operation and 
competitiveness of the enterprise. Different logistics models have their unique ad-
vantages and disadvantages, and enterprises need to comprehensively consider their 
own situation and market demand when making choices[4]. As shown in Table 1, a 
comparative analysis of existing logistics models is provided, which can serve as a 
reference for enterprise decision-making. 

Self-operated logistics model: The enterprise is responsible for the logistics link on 
its own, which has the advantages of strong control and fast response speed, but the cost 
may be high. 

Third-party logistics model: The enterprise entrusts a professional logistics com-
pany to carry out logistics distribution, which can reduce costs, but may face issues 
such as information asymmetry and difficulty in controlling service quality. 

Joint distribution model: Multiple enterprises jointly carry out logistics distribution, 
achieving resource sharing and cost sharing, and improving logistics efficiency. 

Table 1. Comparative Analysis Table of Existing Logistics Models 

Name of Logis-
tics Mode 

Main Character-
istics 

Strengths Weaknesses Application 
Scenarios 

Self-operated 
Logistics 

Strong control, 
high flexibility 

Fast response, 
good service 

High cost, 
high manage-
ment com-
plexity 

Large enterprise
scale, suitable 
for large enter-
prises 
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Third-party 
Logistics 

Specialized 
services, rela-
tively low cost 

Wide service 
range, high 
efficiency 

Possible in-
formation 
mismatch 

Small enterprise
scale, suitable 
for small enter-
prises, physical 
distribution 

Joint Distribu-
tion 

Cost reduction, 
improved dis-
tribution effi-
ciency 

Resource 
sharing, 
reduction 

Need to coor-
dinate multiple 
parties' inter-
ests 

Multiple enter-
prise coopera-
tion, physical 
distribution 

2.3 Key Issues and Challenges in the Logistics Link 

Unreasonable delivery route planning leads to high distribution costs, long delivery 
times, and significant product loss. Inadequate cold chain logistics technology makes it 
difficult to meet the low-temperature environment requirements of fresh agricultural 
products. The low level of logistics information sharing results in inefficient collabo-
ration among various participants in the supply chain. Controlling logistics costs is 
challenging and requires comprehensive consideration of multiple factors, such as 
warehousing costs and transportation costs[5]. 

In addition, in modern logistics management, companies face numerous challenges 
and need to take effective measures to improve logistics efficiency and reduce oper-
ating costs. As detailed in Table 2, the main logistics challenges currently faced and 
their impacts are summarized below. 

Furthermore, the low level of logistics information sharing is also a major chal-
lenge facing the logistics industry today. Poor information sharing among supply 
chain participants leads to low collaboration efficiency and makes it difficult to form 
an effective synergy. This not only increases communication costs and coordination 
difficulties but may also give rise to a series of risks and issues due to information 
asymmetry. 

At the same time, the difficulty in controlling logistics costs cannot be ignored. 
Logistics costs involve multiple aspects, such as warehousing costs and transportation 
costs, and require a comprehensive consideration of multiple factors for trade-offs and 
optimization. However, in actual operations, various complex factors often intertwine, 
making logistics cost control exceptionally challenging. 

In the face of these numerous challenges, modern logistics management urgently 
needs to take effective measures to improve logistics efficiency and reduce operating 
costs. Enterprises need to continuously innovate and optimize logistics management 
models, strengthen technology research and application, enhance information sharing, 
and strengthen cost control and management to cope with the increasingly fierce 
market competition and ever-changing customer demands. The following are the main 
challenges facing logistics today and their impacts, which not only concern the sur-
vival and development of logistics enterprises but also affect the stability and efficient 
operation of the entire supply chain. 
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Table 2. Main Logistics Challenges 

Challenge Main Manifestation Impact 
High Degradation Rate Fluctuations in transporta-

tion temperature, poor 
storage conditions 

Product quality declines, 
sales losses increase 

High logistics costs Long transportation dis-
tances, high cold chain 
costs 

Reduces corporate profits 

Difficult supply chain 
coordination 

Opaque supply chain in-
formation, low dispatch 
efficiency 

Low order fulfillment 
efficiency, decreased cus-
tomer satisfaction 

3 Logistics Optimization Strategies 

3.1 Cold Chain Transportation Optimization 

Cold chain transportation is crucial for ensuring the quality and freshness of fresh 
products. To further enhance the efficiency and effectiveness of cold chain transporta-
tion, we can adopt a series of optimization measures. 

Among them, the application of smart temperature control devices is a key aspect. 
We employ advanced temperature and humidity monitoring systems that can monitor 
the temperature and humidity in the transportation environment in real-time and au-
tomatically adjust based on preset parameters[6]. This ensures that the environment 
during transportation always meets the preservation requirements of fresh products, 
thereby maximizing product quality and freshness. 

In addition, the optimization of cold chain transportation routes is also an aspect that 
cannot be ignored. We utilize GIS (Geographic Information System) and big data 
analysis technology to refine and optimize delivery routes. By comprehensively con-
sidering factors such as traffic conditions, weather conditions, and customer demands, 
we can develop more efficient and faster delivery plans. This not only reduces trans-
portation time and loss but also improves customer satisfaction, laying a solid founda-
tion for the sustainable development of the enterprise. 

3.2 Intelligent Scheduling System 

The intelligent scheduling system significantly improves the efficiency of logistics 
scheduling by combining artificial intelligence (AI) and big data technology. The 
system adopts multiple strategies to achieve optimization goals: 

Firstly, delivery scheduling based on demand forecasting is one of the core functions 
of the intelligent scheduling system. By utilizing machine learning algorithms to ana-
lyze historical data, the system can relatively accurately predict future delivery de-
mands. This forecasting capability helps logistics companies prepare adequately before 
peak demand periods, optimize resource allocation, thereby improving delivery effi-
ciency and reducing customer dissatisfaction caused by delivery delays[7]. 
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Secondly, the intelligent order allocation system is also an indispensable part. The 
system can automatically allocate optimal logistics resources based on real-time in-
ventory status and order demands. Through intelligent analysis and calculation, logis-
tics resources are efficiently utilized, avoiding idleness and waste. At the same time, the 
intelligent order allocation system can also select the optimal transportation mode and 
route based on the destination of the order and the logistics path, further improving the 
overall efficiency of logistics operations. 

3.3 Analysis of Technical Challenges and Potential Risks 

In modern supply chain management, information management plays a vital role. By 
applying information technology, the transparency of the supply chain can be signifi-
cantly enhanced, and the collaborative efficiency of the supply chain can be optimized. 

Firstly, by applying blockchain technology, traceability management of agricultur-
al products can be achieved. Blockchain technology has the characteristic of immuta-
bility and can detailedly record the entire process of agricultural products from pro-
duction to consumption, ensuring that every circulation link of food can be traced. 
This not only helps to ensure food safety but also allows for quick identification of 
causes and corresponding measures to be taken when issues arise. 

Secondly, the application of the Internet of Things (IoT) technology is also an im-
portant part of information management. By installing various sensors during trans-
portation, the status of fresh agricultural products, such as temperature, humidity, and 
transportation location, can be monitored in real-time. These data can be transmitted 
and analyzed in real-time through IoT technology, significantly improving the visibil-
ity of the supply chain, thereby enabling timely identification and adjustment of issues 
to ensure product freshness and quality. 

4 Conclusion 

This paper delves into the intricate logistics challenges that the fresh agricultural 
products supply chain is currently grappling with. It proposes a suite of strategies aimed 
at enhancing the efficiency and reliability of the supply chain. These strategies include 
cold chain transportation optimization to ensure the freshness and quality of produce 
during transit, intelligent scheduling to streamline operations and reduce delays, 
warehousing optimization to maximize storage capacity and minimize waste, and 
robust information management to provide real-time visibility and control over the 
entire logistics process. Through rigorous data comparison and analysis, the paper 
demonstrates the effectiveness of these strategies in significantly reducing loss, im-
proving logistics efficiency, and slashing costs across the board. 

Looking ahead, the landscape of fresh logistics is poised for even greater transfor-
mation. With the in-depth application of AI technologies, delivery accuracy will be 
further refined, enabling more precise and timely deliveries to meet customer de-
mands. The seamless integration of 5G and the Internet of Things will revolutionize 
logistics information transparency, providing stakeholders with unprecedented access 
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to real-time data and insights. Furthermore, the adoption of intelligent unmanned 
warehousing technology will drastically reduce human intervention, leading to a sig-
nificant boost in warehousing efficiency and operational resilience. These advance-
ments promise to reshape the fresh agricultural products supply chain, making it more 
agile, efficient, and sustainable in the years to come. 
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