Frontiers in Economics and Management Volume 5 Issue 12, 2024
ISSN: 2692-7608 DOI: 10.6981/FEM.202412_5(12).0016

Optimizing Logistics and Supply Chain Management in Cross-
Border E-Commerce: An Empirical Study Using Al and IoT
Technologies

Leyi Cai’

Arts & Media Management, University of Toronto (Scarborough), Toronto, Ontario, M1C 1A4,
Canada

*Corresponding author’s e-mail: caileyimilly@outlook.com

Abstract

This paper explores strategies for optimizing the logistics processes and the
management of supply chains in cross-border e-commerce by leveraging Artificial
Intelligence (AI) and Internet of Things (IoT) technologies. By conducting a
comprehensive review of existing literature and utilizing empirical analysis, this study
finds that AI and IoT technologies offer significant advantages in route optimization,
enhancing supply chain transparency, and improving logistics efficiency. The study
focuses on Shein, a leading cross-border e-commerce company, analyzing the practical
applications of Al algorithms and IoT devices in logistics route planning and inventory
management. The findings confirm the effectiveness and feasibility of these technologies
in real-world operations, providing actionable insights for industry practitioners.
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1. Introduction

The rapid globalization of trade has elevated cross-border e-commerce to a critical component
of the global economy. This sector enables businesses to access a broader market and provides
consumers with a wider variety of products. However, the expansion of cross-border e-
commerce also presents significant logistical and supply chain challenges, such as high logistics
costs, complex international transportation routes, and diverse customs regulations across
different countries. These challenges can severely impact operational efficiency and limit the
growth potential of cross-border e-commerce enterprises.

Recent advancements in Al and IoT technologies offer new avenues for addressing these
challenges. Al can optimize logistics routes and improve decision-making processes through
data-driven insights, while IoT facilitates instantaneous tracking and oversight of products
across the supply chain, thereby boosting visibility and operational effectiveness [1]. Despite
these potential benefits, the application of Al and [oT in cross-border e-commerce logistics and
supply chain management has not been extensively studied, particularly in a combined context.
This paper aims to fill this research gap by conducting an empirical study focused on Shein, a
major player in the cross-border e-commerce market.

The objectives of this study are twofold: first, to investigate how Al and IoT solutions are
applied in optimizing cross-border e-commerce logistics networks; and second, to analyze the
practical effectiveness of these technologies in improving supply chain transparency and
efficiency. By doing so, this study aims to enhance academic knowledge regarding the use of Al
and [oT within logistics and supply chain operations, while offering practical recommendations
for industry professionals.
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2. Literature Review

The literature on Al and IoT usage in logistics and supply chain operations is extensive, yet
fragmented, particularly concerning their integration in cross-border e-commerce. This section
reviews the key findings from previous research, categorizing them into three main areas: Al in
logistics and supply chain operations, IoT within logistics and supply chain processes, as well
as the combined impact of Al and IoT technologies.

2.1. Alin Managing Logistics and Supply Chains

Al has been widely studied in the field of logistics and supply chain control, mainly due to its
role in optimizing logistics routes improving demand forecasting, and enhancing predictive
maintenance. Dijkstra's algorithm (1959), A* algorithm, and reinforcement learning techniques
have been extensively applied in route optimization and transportation scheduling [2, 3]. These
methods allow for dynamic adjustment of routes based on real-time data, significantly reducing
transportation time and costs.

In addition to route optimization, Al has been applied in demand forecasting. Chen et al. (2020)
utilized deep learning and time series analysis to improve the accuracy of demand predictions
[4], thereby optimizing inventory management and reducing stockouts. Al's predictive
capabilities have also been leveraged for equipment maintenance, with studies by Lee et al.
(2014) demonstrating the application of machine learning models to forecast equipment
malfunctions and plan maintenance activities in advance, thereby reducing downtime [1].

2.2. 10T in the Oversight of Logistics and Supply Chains

IoT solutions have gained prominence within logistics and supply chain operations because of
their capability to offer instantaneous monitoring and traceability of goods. Devices including
RFID tags and sensors are commonly used for tracking shipments, monitoring environmental
conditions in transit, and managing inventory in warehouses. Atzori et al. (2010) highlighted
the potential of IoT for enhancing supply chain visibility, enabling stakeholders to track
products throughout the entire supply chain in real-time [5].

The use of IoT within temperature-controlled logistics has also been extensively researched.
Montanari (2008) investigated how [oT devices could track temperature, humidity, and various
environmental parameters to guarantee that perishable products are moved under ideal
conditions [6]. Zhou et al. (2015) discussed the use of smart shelves equipped with [oT devices
for product management in retail, enhancing inventory accuracy and reducing shrinkage [7].

2.3. The Combined Effects of Al and IoT across Logistics and Supply Chain
Processes

Although Al and IoT have been examined separately, their joint implementation within logistics
and supply chain operations represents a relatively recent research focus. Merging Al with [oT
allows for the development of adaptive logistics systems that can react flexibly to variations
across the supply chain. Wang et al. (2016) assessed the deployment of Al and IoT technologies
in intelligent supply chain solutions, emphasizing their effectiveness in strengthening
forecasting and improving strategic decisions [8].

Jeschke et al. (2017) examined the automation of logistics and warehousing using Al and IoT
technologies, demonstrating how these technologies could optimize scheduling and resource
allocation [9].Yan et al. (2020) proposed a comprehensive monitoring platform that integrates
Al algorithms with IoT data to facilitate holistic oversight and improvement of supply chain
operations [10].

Despite the promising findings from these studies, there remains a lack of empirical research
specifically focused on the application of Al and IoT in cross-border e-commerce. This research
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aims to bridge this gap through a comprehensive analysis of Shein’s logistics and supply chain
practices, with an emphasis on incorporating Al and IoT technologies.

3. Methodological Framework

This research utilizes a blended-methods strategy, incorporating a literature review, data
analysis, along with case study exploration, in order to accomplish its objectives. The research
is conducted in three phases: literature review and problem identification, data collection and
analysis, and empirical research and technology application.

3.1. Literature Review and Problem Identification

The initial phase entails a comprehensive review of the literature to pinpoint major challenges
and obstacles in managing logistics and supply chains within cross-border e-commerce. The
literature review focuses on existing research related to Al and IoT technologies, aiming to
clarify the current state of knowledge and highlight research gaps. This phase sets the
foundation for the subsequent data collection and empirical research [11].

3.2. Data Collection and Analysis

In the second phase, data is collected from Shein, a leading cross-border e-commerce company,
to investigate the contributions of Al and IoT technologies to logistics and supply chain
performance. The data includes logistics and inventory records, transportation schedules, and
real-time monitoring data from IoT devices [12,13]. Sophisticated analytical methods, including
machine learning models and forecasting tools, are employed to pinpoint optimization
opportunities within Shein's logistics network [14].

3.3. Empirical Research and Technology Application

The third phase encompasses a case study on Shein to examine the real-world utilization of Al
and loT technologies in logistics and supply chain workflows. This phase involves an extensive
review of Shein's adoption of Al models for route efficiency and IoT solutions for promoting
transparency in the supply chain. The effectiveness and feasibility of these technologies are
assessed through performance metrics such as transportation time, logistics costs, supply chain
visibility, and customer satisfaction [15].

4. Results and Discussion

This research underscores the pivotal role of Al and IoT technologies in refining logistics and
supply chain functions for cross-border e-commerce. The subsequent paragraphs present the
essential results from the case study conducted on Shein.

4.1. Logistics Route Optimization

Al algorithms have proven highly effective in optimizing logistics routes, leading to substantial
reductions in transportation time and costs. Shein's use of Al-based route optimization has
enabled the company to dynamically adjust transportation schedules in response to real-time
data, such as traffic conditions and weather forecasts [8]. The analysis shows that Al algorithms,
such as the A* algorithm, have reduced average transportation time by 15% and logistics costs
by 12%, enhancing overall delivery efficiency [7].

4.2. Supply Chain Transparency and Efficiency

Devices such as RFID tags and sensors transmit up-to-the-minute data regarding the location
and status of goods throughout the supply chain. This feature has enabled Shein to maintain
high levels of supply chain visibility, helping to prevent delays and inaccuracies [9].
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Furthermore, combining [oT with Al has improved Shein's capacity to anticipate and address
potential disturbances within the supply chain. For instance, sensors monitor environmental
conditions during transit, while Al models assess this information to forecast risks such as
temperature variations that could impact product quality [10]. This predictive capability has
improved Shein's inventory management, reducing waste and ensuring that products reach
customers in optimal condition.

4.3. Case Study: Shein's Application of Al and IoT

The case study of Shein showcases a number of best practices in deploying Al and IoT solutions
for logistics and supply chain administration. Shein's logistics network benefits from Al-driven
route optimization, which allows for real-time adjustments to transportation plans.
Additionally, the use of IoT devices has enabled Shein to monitor its supply chain with
unprecedented precision, ensuring timely deliveries and high customer satisfaction [15, 16].

Shein's approach to integrating Al and IoT technologies serves as a model for other cross-
border e-commerce companies looking to enhance their logistics and supply chain operations.
The success of Shein's strategy underscores the importance of a holistic approach to technology
adoption, where Al and IoT work in tandem to optimize various aspects of the supply chain.

5. Conclusion and Future Prospects

This study has highlighted the substantial advantages of utilizing Al and IoT solutions to
optimize logistics and supply chain management in cross-border e-commerce. The empirical
analysis of Shein's logistics network shows that Al-based route optimization can significantly
reduce transportation time and costs, while [oT technology enhances supply chain
transparency and real-time monitoring. The integration of these technologies enables
companies to respond dynamically to changes and disruptions, thus improving overall logistics
efficiency and customer satisfaction [17].

The success of Shein’s implementation serves as a practical model for other cross-border e-
commerce businesses looking to optimize their logistics and supply chain processes. By
combining Al's data-driven decision-making capabilities with [oT's real-time tracking and
monitoring, companies can achieve higher operational efficiency, reduce costs, and ensure
more reliable service delivery. The findings of this study also suggest that, as Al and IoT
technologies continue to advance, their applications in logistics and supply chain management
will become even more impactful, particularly in addressing the complexities of cross-border
e-commerce.

However, there are several limitations to this study that warrant further exploration. Firstly,
while this study focused on Shein as a case study, further investigation is essential to ascertain
whether these results can be duplicated in a range of industries and business models within the
cross-border e-commerce domain. Secondly, while this research highlights the benefits of Al
and IoT, it does not fully explore the challenges associated with their implementation, such as
the cost of technology adoption, potential cybersecurity risks, and data privacy concerns.
Future studies could investigate these challenges more comprehensively, providing a balanced
perspective on the trade-offs involved in adopting these technologies.

Moreover, future research could explore the convergence of Al and IoT alongside emerging
technologies like blockchain, which could further enhance supply chain transparency and
security. Investigating the potential synergies between these technologies could yield new
insights into how companies can optimize their logistics and supply chain operations in
increasingly complex and globalized markets.

In conclusion, Al and IoT technologies represent a powerful combination for optimizing
logistics and supply chain management in cross-border e-commerce. As businesses continue to
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seek more efficient ways to manage their operations, the integration of these technologies
offers promising solutions to longstanding challenges in the industry. Further research will
continue to refine these applications, enabling companies to capitalize on the full potential of
Al and IoT for sustainable growth and competitiveness in the global market.
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