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Abstract: This paper aims to explore the application and potential impact of autonomous driving technology in the field of 
freight and logistics. First, the development of autonomous driving technology and its application in freight and logistics, 
including autonomous trucks, drones and drone delivery, as well as automated warehousing and sorting systems, are introduced. 
Then, the potential impacts of autonomous driving technology, such as improved efficiency, cost reduction, enhanced safety, and 
reduced environmental impact, are analyzed. The challenges faced by the application of autonomous driving technology, such 
as technological challenges, legal and ethical issues, and their impact on training and employment, are discussed. Finally, the 
potential advantages and strategies for addressing the application of autonomous driving technology in the field of freight and 
logistics are summarized, emphasizing the need to address ethical and legal issues in order to achieve sustainable and reasonable 
development. 
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1. Introduction 
As a disruptive technological innovation, autonomous 

driving technology is gradually demonstrating its great 
potential and prospects in the field of freight and logistics. 
With the continuous development of the global economy and 
the rapid growth of logistics demand, traditional freight 
transportation methods are facing various challenges such as 
traffic congestion, safety risks, and labor shortages. Therefore, 
the introduction of autonomous driving technology can bring 
more efficient, safer, and more sustainable solutions to the 
freight and logistics industry. Autonomous driving 
technology is expected to achieve breakthrough applications 
in the field of freight and logistics, which is of great 
significance for improving transportation efficiency, reducing 
costs, enhancing safety, and mitigating environmental impact. 
However, while promoting the application of autonomous 
driving technology, we also need to recognize the challenges 
and risks involved, and formulate corresponding policies and 
regulations to ensure the sustainability and safety of its 
development and application. 

2. Automatic Driving Technology in 
Freight and Logistics Application 

2.1. Autonomous Trucks 

 
Figure 1. Autonomous Vehicle Technology 

 

Autonomous trucks refer to freight trucks equipped with 
autonomous driving systems that can autonomously carry out 
transportation tasks without human drivers. The application 
of autonomous trucks in the field of freight and logistics has 
tremendous potential and has already made significant 
progress and practical applications in the real world. Firstly, 
the application of autonomous trucks can significantly 
improve freight efficiency and transportation capacity. 
Traditional freight trucks are limited by human drivers, who 
have limited working hours and require rest. In contrast, 
autonomous trucks can operate continuously for 24 hours 
without the need for rest, significantly improving the 
efficiency and flexibility of transportation tasks. Secondly, 
autonomous trucks can also reduce transportation costs. The 
autonomous driving function of autonomous trucks can 
reduce labor costs, as there is no longer a need to pay driver 
salaries and benefits. In addition, autonomous trucks can 
monitor road conditions and traffic situations in real time 
during the journey. Through intelligent route planning and 
optimization, they can select the best routes and 
transportation plans, thereby reducing fuel consumption and 
transportation time, and lowering transportation costs. At the 
same time, autonomous trucks can improve the safety of 
cargo transportation. Human errors in driving are one of the 
main causes of many traffic accidents, while autonomous 
driving systems can enhance driving accuracy and safety 
through precise sensors and real-time data analysis 
capabilities. They can promptly detect and respond to 
surrounding traffic conditions and emergencies, such as road 
obstacles, traffic congestion, and sudden brakes, thereby 
reducing collision and accident risks. In conclusion, the 
application of autonomous trucks in the field of freight and 
logistics has tremendous potential, as it can improve 
transportation efficiency, reduce costs, and enhance safety. 
Despite some challenges and difficulties, with the continuous 
advancement of technology and support from policies, 
autonomous trucks will become an important development 



 

58 

direction in the future of freight and logistics. 

2.2. Drones and Drone Delivery 

 
Figure 2. Drone Delivery 

 
With the rapid development of drone technology, the 

application of drones in the field of freight and logistics has 
garnered widespread attention. Drone delivery, as an 
emerging mode of transportation, has certain advantages and 
potential to bring about a series of innovations and 
improvements to the freight and logistics industry. Firstly, 
drone delivery can improve the speed and flexibility of 
logistics transportation. Traditional land or sea transportation 
methods may be subject to traffic congestion, road restrictions, 
or weather conditions, while drones can avoid these 
limitations by directly transporting goods through the air, 
greatly reducing transportation time. Additionally, drone 
delivery can adapt more flexibly to various transportation 
needs, such as emergency rescue, supply replenishment, and 
crop spraying. Secondly, drone delivery can reduce 
transportation costs. Compared to traditional freight methods, 
drone delivery does not require human resources, thus 
reducing costs related to personnel wages and benefits. 
Moreover, the energy costs of drone operations are also lower, 
as drones typically use batteries or fuel cells as their energy 
source, rather than fuel like traditional transportation vehicles. 
Furthermore, drone delivery can also expand to remote or 
inaccessible areas. In regions with harsh geographical 
conditions or limited transportation access, drone delivery can 
quickly reach and provide the necessary goods and services, 
meeting the needs of local residents. This is of great 
importance in rescue operations, medical supply 
transportation, and natural disaster response. Drone delivery, 
as an emerging mode of freight and logistics, has vast 
development prospects. Through fully leveraging the 
advantages and innovations of drones, we can achieve more 
efficient, flexible, and sustainable freight and logistics 
services. 

2.3. Automated Warehousing and Sorting 
Systems 

 
Figure 3. Automated Sorting and Warehousing 

Automated warehousing and sorting systems refer to the 
automation of the warehousing and item sorting processes 
through advanced mechanical equipment, robots, and Internet 
of Things (IoT) technology. The application of this 
technology in the field of freight and logistics can greatly 
improve the efficiency and accuracy of warehousing and 
sorting, optimizing the operation of the logistics supply chain. 
Firstly, automated warehousing systems can effectively 
increase warehouse capacity and utilization. Traditional 
warehouse management methods may be subject to space 
limitations and manual management, while automated 
warehousing systems can optimize storage space, utilizing 
vertical shelves and intelligent handling equipment to 
maximize warehouse capacity and storage efficiency. 
Secondly, automated sorting systems can improve sorting 
speed and accuracy. Traditional manual sorting methods are 
often time-consuming and prone to errors, whereas automated 
sorting systems, with the help of robots and visual recognition 
technology, can achieve high-speed, high-precision sorting of 
goods. By identifying information such as the size, shape, and 
labels of goods, automated sorting systems can quickly and 
accurately classify and sort goods, greatly enhancing the 
efficiency of logistics supply chain operations. Additionally, 
automated warehousing and sorting systems can achieve real-
time visualization management and tracking. With the use of 
IoT and sensor technology, automated warehousing systems 
can monitor the storage and sorting processes of goods in real 
time, enabling the tracking of the location and status of goods 
in the warehouse. Through an information-based 
management system, managers can obtain real-time 
information on inventory, order processing, and other 
important information, allowing for timely adjustments and 
optimization. In summary, automated warehousing and 
sorting systems play an important role in the field of freight 
and logistics, as they can improve warehousing efficiency, 
optimize the sorting process, and enhance the efficiency and 
accuracy of the logistics supply chain. Despite facing some 
challenges, with the continuous advancement of technology 
and the widespread application, automated warehousing and 
sorting systems will become an important development 
direction in the future of the logistics industry. 

3. Automated Driving Technology and 
its Potential Impact 

3.1. Enhancing Efficiency and Reducing Costs 
The application of emerging technologies such as 

automated driving, drone transport, and automated 
warehousing and sorting systems in the freight and logistics 
industry can significantly improve transportation efficiency 
and reduce costs, bringing tremendous value and advantages 
to the industry. Firstly, these new technologies enable the 
autonomy and automation of transportation tasks, reducing 
the impact of human factors on the transportation process. 
Autonomous driving technology allows vehicles or drones to 
transport goods without human drivers, enabling 24/7 
operations and greatly improving transportation efficiency. 
Automated warehousing and sorting systems utilize robotics 
and IoT technology to automate the warehousing and sorting 
processes, greatly enhancing work efficiency and accuracy. 
These new technologies can carry out transportation tasks 
quickly and efficiently, saving time and manpower resources. 
Secondly, the application of new technologies can optimize 
logistics operations, improving supply chain visibility and 
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coordination. Autonomous driving technology and drone 
transport can optimize transportation routes and plans through 
intelligent path planning and real-time monitoring, reducing 
travel distance and time, thus lowering costs. Automated 
warehousing and sorting systems can achieve real-time 
visualization and management, coordinating various aspects 
of the supply chain, optimizing inventory management and 
order processing, and improving the flexibility and 
responsiveness of logistics operations. Moreover, the 
application of new technologies also contributes to resource 
optimization and reducing energy consumption. Autonomous 
driving technology and drone transport can select the optimal 
routes and transport plans, avoiding congestion and waste, 
resulting in minimal energy consumption and emissions. 
Automated warehousing and sorting systems can optimize 
warehouse space utilization, increasing storage capacity and 
efficiency, and reducing unnecessary resource waste. In 
summary, the application of emerging technologies brings 
numerous opportunities and innovations to the freight and 
logistics industry, improving transportation efficiency, 
reducing costs, and optimizing resource utilization. With the 
continuous advancement and widespread application of 
technology, these new technologies will bring even greater 
development potential and commercial opportunities to the 
freight and logistics industry. 

3.2. Enhancing Safety and Reducing Accident 
Rates 

Improving safety and reducing accident rates have always 
been important goals in the freight and logistics industry. The 
application of emerging technologies can provide effective 
means and solutions to achieve this goal. Firstly, the 
application of autonomous driving technology and drone 
transport can reduce the risk of accidents caused by human 
driving errors and improper operations. Autonomous trucks 
and driverless vehicles equipped with precise sensors, real-
time data analysis, and intelligent decision-making systems 
can monitor and identify road conditions, vehicles, and 
pedestrians, effectively avoiding accidents caused by driver 
fatigue, distractions, or human errors. Drone transport 
operates in the air, avoiding ground traffic congestion and 
constraints, reducing the risks of collisions and accidents with 
other traffic participants. Secondly, the application of 
automated warehousing and sorting systems can improve the 
safety of logistics operations. Traditional manual operations 
are prone to errors and accidents, while automated 
warehousing and sorting systems, utilizing robotics and 
vision recognition technology, can achieve high-precision 
cargo sorting and handling, reducing human intervention and 
the risks of misoperation and personal injury. In addition, the 
application of new technologies can also help identify and 
address potential safety hazards through real-time monitoring 
and early warning. For example, through IoT and sensor 
technology, the condition, driving behavior, and 
environmental factors of trucks or drones can be monitored, 
providing timely warnings and reminders to drivers or 
operators to take necessary measures. Such timely monitoring 
and intervention can reduce the probability of accidents and 
enhance the safety of the transportation process. In conclusion, 
the application of emerging technologies can effectively 
enhance safety and reduce accident rates in the freight and 
logistics field. By applying autonomous driving technology, 
drone transport, and automated warehousing and sorting 
systems, risks arising from human factors and manual 

operations can be reduced, enhancing the accuracy and safety 
of transportation and logistics operations. As technology 
continues to advance and applications become more 
widespread, the safety of the freight and logistics industry will 
be further improved. 

3.3. Reducing Fuel Consumption and 
Environmental Impact 

Reducing fuel consumption and minimizing environmental 
impact are important tasks in the freight and logistics industry. 
The application of emerging technologies can provide 
effective solutions to achieve these goals. Firstly, the 
application of autonomous driving technology and drone 
transport can optimize route planning and transportation 
methods, resulting in reduced fuel consumption. Autonomous 
driving technology utilizes real-time data analysis and 
intelligent decision-making systems to select optimal routes 
and speeds, minimizing unnecessary detours and stops, and 
improving fuel efficiency. Drone transport, operating in the 
air, avoids ground traffic congestion and resistance, reducing 
energy consumption. Secondly, the application of emerging 
technologies can promote electrification and the development 
of new energy sources, reducing reliance on fossil fuels. 
Autonomous trucks, driverless vehicles, and drone transport 
can adopt electric or hybrid power systems, reducing exhaust 
emissions and energy consumption. In addition, the gradual 
introduction of electric trucks and electric logistics fleets can 
also reduce environmental impact during goods 
transportation. Furthermore, the application of automated 
warehousing and sorting systems can optimize warehouse 
space utilization, reducing energy consumption and waste. 
Through precise operation and space optimization by robots 
and intelligent handling equipment, the stacking space for 
goods can be minimized, increasing the storage density and 
efficiency of warehouses to the greatest extent possible. In 
summary, the application of emerging technologies can 
effectively reduce fuel consumption and environmental 
impact in the freight and logistics industry. By applying 
autonomous driving technology, drone transport, and 
automated warehousing and sorting systems, route planning 
can be optimized, electrification and the use of new energy 
sources can be promoted, resulting in reduced energy 
consumption and emission of exhaust fumes. With continuous 
technological advancements and wider application, fuel 
efficiency and environmental friendliness in the freight and 
logistics industry will be further enhanced. 

4. Challenges and Countermeasures 

4.1. Technical Challenges 
In the process of applying emerging technologies to the 

freight and logistics industry, there are several technical 
challenges to overcome. For example, autonomous driving 
technology needs to overcome complex traffic environments, 
road conditions, and weather obstacles, including adaptability 
under extreme weather conditions. Moreover, drone transport 
needs to resolve issues related to flight safety and air traffic 
management. To address these challenges, companies and the 
technology sector need to strengthen research and 
development, innovating continuously to improve the 
stability and reliability of these technologies. Additionally, 
governments can provide investment and support to promote 
technology development and application while strengthening 
regulations and standardizations to ensure the safety and 
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feasibility of the technologies. 

4.2. Legal and Ethical Issues 
The application of emerging technologies in the freight and 

logistics industry also raises a series of legal and ethical issues. 
For example, autonomous driving technology has raised 
many questions regarding liability and insurance, including 
the definition and allocation of responsibilities in traffic 
accidents. Drone transport also involves legal issues such as 
privacy protection and airspace management. To address 
these issues, governments and legislative bodies need to 
establish relevant laws and regulations to clarify 
responsibilities and rights, balancing technological 
innovation with societal public interest. In addition, society 
needs to engage in extensive ethical discussions and guide 
public opinion, defining the ethical boundaries of technology 
application to ensure responsible and reasonable usage of the 
technology. 

4.3. Training and Employment Impact 
The application of emerging technologies in the freight and 

logistics industry may also have an impact on employment. 
For example, the application of automated warehousing and 
sorting systems may lead to a reduction in manual sorting and 
handling positions. To address this issue, it is necessary to 
enhance training and provide job transition support to the 
workforce, improving their adaptability to new technologies. 
Additionally, the government can provide relevant policies 
and support to encourage structural adjustments in human 
resources by companies, promoting the development of 
employment opportunities related to emerging technologies. 

5. Conclusion 
In the process of applying emerging technologies to the 

freight and logistics industry, challenges in technology, law 
and ethics, and employment need to be addressed. To 
effectively address these challenges, it requires cooperation 
between governments, companies, and the technology sector, 
such as strengthening research and development, establishing 
relevant policies and regulations, and enhancing training and 
job transition efforts. Through collaboration and coordinated 
development, the application of emerging technologies can 

better promote the advancement and development of the 
freight and logistics industry. 
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