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The rapid globalization of trade and the increasing complexity of supply chains have led to the 
need for more efficient logistics systems. Artificial Intelligence (AI) has emerged as a 
transformative technology that can optimize international logistics and distribution networks. 
This study aims to evaluate the role of AI in improving the efficiency and effectiveness of 
logistics operations by examining its applications in demand forecasting, route optimization, 
inventory management, and decision-making processes. This study employs a qualitative 
literature review using a structured review approach to synthesize findings from relevant 
academic publications. A total of 31 sources, including journal articles and related scholarly 
publications, were analyzed based on their relevance to AI applications in international logistics 
and supply chain operations. The analysis identifies three major thematic areas: the integration 
of AI in global supply chains, the challenges and opportunities associated with AI adoption, 
and the impact of AI on decision-making and operational efficiency. The findings indicate that 
AI enhances logistics performance by improving forecasting accuracy, optimizing 
transportation routes, and supporting data-driven decision-making processes. However, the 
literature also highlights several barriers to implementation, particularly high initial investment 
costs, data security concerns, and organizational resistance to technological change. The study 
concludes that while AI offers substantial benefits, successful implementation requires not only 
technological capability but also organizational readiness and effective data governance. By 
synthesizing existing research, this study provides a structured perspective on the role of AI in 
logistics optimization and highlights key factors influencing its successful adoption in global 
supply chains. 
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1. INTRODUCTION 

In recent years, the role of Artificial Intelligence 

(AI) in optimizing logistics and distribution networks has 

gained significant attention due to its potential to enhance 

efficiency, reduce costs, and improve decision-making 

processes in global supply chains. The increasing 

complexity of international logistics, driven by 

globalization, rapid technological advancements, and the 

ever-evolving nature of consumer demands, necessitates the 

adoption of innovative solutions. AI, with its ability to 

process vast amounts of data and provide actionable 

insights, is seen as a transformative tool in the logistics 

industry (Zong & Guan, 2025). However, while AI has 

shown promise in various industries, its application in 

international logistics and distribution networks remains 

relatively limited in terms of integrated analytical 

perspectives, particularly at the level of distribution network 

optimization and cross-border logistics coordination. 

Previous studies have focused on the individual 

applications of AI in logistics, such as route optimization, 

demand forecasting, and inventory management. For 

example, Rama krishna Vaddy have highlighted the benefits 

of AI in optimizing transportation routes and reducing 

operational costs (krishna Vaddy, 2023). Similarly, the use 
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of machine learning algorithms for demand prediction in 

supply chains has been explored by various researchers, 

including Feizabadi, who demonstrated its potential to 

enhance forecasting accuracy and operational efficiency 

(Feizabadi, 2022). While these studies provide important 

insights into specific operational improvements enabled by 

AI, most of them examine AI applications in isolated 

logistics functions rather than analyzing their integration 

across broader international distribution networks. 

However, despite the growing body of literature, there 

remains a lack of comprehensive analysis regarding the 

integration of AI across different stages of international 

logistics, particularly in terms of network optimization and 

risk management. This limitation indicates that the strategic 

integration of AI across multiple logistics processes is still 

insufficiently explored in the current literature. 

The urgency of this research is highlighted by the 

increasing complexity of global supply chains and the 

demand for companies to maintain competitive advantages 

in an increasingly dynamic market. As businesses expand 

across borders, they face heightened challenges in managing 

logistics operations, which include fluctuating market 

demands, supply chain disruptions, and the need to enhance 

operational efficiency. AI can provide a competitive edge by 

streamlining logistics processes, improving decision-

making, and optimizing resource allocation (Kelly, 2024). 

However, the absence of a comprehensive perspective 

explaining how different AI applications interact across 

logistics functions continues to limit the development of a 

holistic framework for optimizing international logistics 

networks. 

Despite the growing recognition of AI's potential 

in logistics, there is limited research that systematically 

evaluates the role of AI in optimizing international logistics 

and distribution networks. This study aims to address this 

gap by exploring the role of AI in global supply chains, 

particularly focusing on the optimization of distribution 

networks, risk management, and network integration. More 

specifically, this study seeks to synthesize various AI 

applications across logistics activities in order to understand 

their combined impact on global distribution efficiency and 

decision-making processes. The novelty of this research lies 

in its holistic approach, incorporating multiple AI 

applications across various stages of the logistics process, 

and considering both the technological and organizational 

challenges that companies face in implementing AI. 

Based on the research gap identified above, this 

study seeks to answer the following research question: 

How does Artificial Intelligence contribute to the 

optimization of international logistics and distribution 

networks, and what key challenges and opportunities 

emerge in its implementation? 

The objectives of this study are twofold: first, to 

evaluate the current applications of AI in international 

logistics and identify the key challenges and opportunities it 

presents; second, to propose a framework for the 

integration of AI in optimizing global distribution networks. 

This research therefore emphasizes an integrative 

perspective on AI adoption across multiple logistics 

functions rather than focusing on isolated operational 

applications. This research will contribute to both the 

academic literature and the practical implementation of AI 

in logistics, offering insights into how businesses can 

leverage AI to enhance their logistics operations and 

improve their competitive positioning. 

 

The Integration of AI in Global Supply Chains 

The integration of Artificial Intelligence (AI) into 

global supply chains has become a pivotal development in 

modern logistics. AI technologies, such as machine learning 

(ML), deep learning, and optimization algorithms, have 

revolutionized traditional supply chain management by 

providing more accurate forecasting, smarter routing, and 

enhanced decision-making capabilities (Nweje & Taiwo, 

2025). AI's ability to analyze vast amounts of data from 

multiple sources allows for real-time monitoring and 

dynamic adjustments to logistics processes, a necessity in 

today's fast-paced, interconnected global market. For 

instance, AI is employed to predict demand fluctuations and 

adjust inventory levels accordingly, thus mitigating issues 

such as stockouts or overstocking (Bhavikatta, 2025). 

Furthermore, AI-driven optimization tools can suggest the 

most efficient routes for transportation, reducing delivery 

times and operational costs (Kelly, 2024). The integration of 

AI in logistics is also evident in predictive maintenance, 

where AI systems analyze data from transportation 

equipment to predict failures before they occur, reducing 

downtime and enhancing the reliability of the supply chain. 

Despite its potential, the full integration of AI requires 

overcoming technological infrastructure barriers, especially 

in developing regions, where advanced AI systems are less 

accessible (Aderibigbe et al., 2023). Thus, while AI presents 



Jurnal Riset Teknologi Pencegahan Pencemaran Industri Vol 17 No 1 (2026) 46-51 53 

 

 

significant opportunities to optimize global supply chains, 

its successful integration depends on the readiness of both 

technology and the workforce to adapt. 

 

Challenges and Opportunities in AI Adoption for 

Logistics 

Adopting AI in logistics presents both significant 

challenges and lucrative opportunities. One of the primary 

challenges is the high upfront investment required for the 

implementation of AI technologies, particularly in terms of 

software, hardware, and human capital (Kelly, 2024). 

Smaller businesses or companies in less developed markets 

may struggle to adopt these technologies due to financial 

constraints. Moreover, there are concerns about the security 

and privacy of the vast amounts of data used by AI systems, 

as the handling of sensitive information is critical in logistics 

operations (Herath et al., 2024). This is especially true in 

international supply chains where data is often shared across 

borders and regulatory frameworks may vary significantly. 

Additionally, organizational resistance to change is a key 

barrier, as many employees may fear that AI will replace 

their jobs, leading to pushback against its adoption 

(Goldberg, 2025). However, despite these challenges, the 

opportunities presented by AI are undeniable. AI's ability to 

optimize resource allocation, reduce operational costs, and 

improve customer satisfaction through better demand 

forecasting and on-time deliveries represents a significant 

competitive advantage (Kaul & Khurana, 2022). 

Furthermore, AI can help logistics firms better anticipate 

market changes, allowing them to adapt more rapidly to 

disruptions in supply chains, such as those caused by 

geopolitical events or natural disasters. Thus, while the road 

to AI adoption is fraught with challenges, the long-term 

benefits it offers to global logistics systems make it a 

valuable investment. 

AI’s Impact on Decision-Making and Efficiency in 

Distribution Networks 

AI's impact on decision-making and operational 

efficiency in distribution networks is transformative. By 

processing large volumes of data in real-time, AI enables 

logistics companies to make data-driven decisions that 

enhance operational efficiency and reduce costs. For 

example, AI systems can optimize inventory management 

by predicting demand patterns and adjusting stock levels 

automatically, thereby improving service levels and 

minimizing excess inventory (Sekhar, 2022). Moreover, AI 

facilitates real-time decision-making by continuously 

analyzing data from various sources, such as weather 

forecasts, traffic conditions, and global market trends, to 

make proactive adjustments in supply chain operations 

(Kelly, 2024). This capability is especially crucial for 

international distribution networks, where timely and 

accurate decisions are essential for minimizing delays and 

optimizing transportation routes across borders. AI's ability 

to streamline decision-making processes also extends to risk 

management, where it can identify potential disruptions in 

the supply chain, such as delays in shipments or changes in 

market conditions, and suggest preventive actions 

(Nwamekwe & Igbokwe, 2024). Additionally, AI-powered 

analytics can enhance the efficiency of last-mile delivery by 

optimizing routes for delivery vehicles, taking into account 

factors such as traffic, weather, and real-time order updates. 

This leads to faster deliveries and lower transportation 

costs, which are crucial for maintaining customer 

satisfaction in the highly competitive logistics sector. 

Therefore, the integration of AI into distribution networks 

significantly enhances decision-making capabilities and 

operational efficiency, providing firms with a competitive 

edge in the global marketplace. 

 

2. METHODS 

This study employs a qualitative research design in 

the form of a literature review. The primary objective is to 

evaluate and synthesize existing research on the role of 

Artificial Intelligence (AI) in optimizing international 

logistics and distribution networks. A literature review was 

chosen as the research method to provide a comprehensive 

understanding of the current state of knowledge in the field 

and to identify key trends, challenges, and opportunities 

associated with the implementation of AI in global supply 

chains (Barry et al., 2022). The review process involves the 

systematic collection and analysis of relevant academic 

papers, articles, and reports published in peer-reviewed 

journals, conference proceedings, and authoritative industry 

sources (Linnenluecke et al., 2020). To improve 

methodological transparency, this study follows a structured 

review procedure consisting of article identification, 

screening, eligibility assessment, and final inclusion. 
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Data Sources 

The data sources for this study were selected based 

on their relevance and credibility in the field of logistics, AI, 

and supply chain optimization. Academic databases such as 

Google Scholar, ScienceDirect, SpringerLink, and JSTOR 

were used to gather relevant peer-reviewed journal articles, 

books, and conference papers. In addition, grey literature, 

such as industry reports and white papers from reputable 

organizations, were included to gain insights into current 

industry practices and applications of AI in logistics. The 

selection criteria for the literature included publications 

from the last five years to ensure that the review reflects the 

most up-to-date developments in AI applications within 

logistics and distribution networks (Ferreira & Reis, 2023). 

Only sources written in English were considered to ensure 

consistency in terminology and accessibility. 

The initial search identified approximately 85 

publications related to AI applications in logistics and 

supply chain management. After removing duplicate 

records, 78 articles remained for the screening stage. Title 

and abstract screening resulted in 46 articles being retained 

for full-text assessment. After applying the inclusion and 

exclusion criteria, a final set of 21 studies was selected for 

thematic analysis. The overall article selection process is 

summarized in the PRISMA-style flow diagram presented 

in Figure 1. 

 

Figure 1. PRISMA Flow Diagram of Literature Selection 

Process 

 

Data Collection Techniques 

The data collection process involved several steps. 

First, key search terms such as “Artificial Intelligence in 

logistics,” “AI in supply chains,” “AI-based optimization in 

distribution networks,” and “AI applications in global 

logistics” were used to retrieve relevant articles. The search 

was refined to focus on studies that specifically addressed 

the role of AI in optimizing operations, including inventory 

management, route optimization, demand forecasting, and 

risk management in international logistics networks. 

The inclusion criteria consisted of studies that (1) 

discuss AI applications in logistics or supply chain 

operations, (2) examine operational optimization such as 

routing, forecasting, or inventory management, and (3) were 

published in peer-reviewed journals or reputable reports 

within the last five years. Studies were excluded if they 

focused solely on theoretical AI development without 

logistics applications, were duplicates, or did not provide 

sufficient discussion relevant to the research objectives. 

 

Data Analysis Method 

The data analysis method for this literature review 

followed a thematic analysis approach. This method was 

chosen for its ability to identify, analyze, and report patterns 

(themes) within the data (Braun & Clarke, 2006). The 

analysis process involved several stages: (1) familiarization 

with the data, (2) coding, (3) theme identification, (4) theme 

review, and (5) theme definition and naming. 

To enhance analytical rigor, the coding process was 

conducted iteratively, and emerging themes were reviewed 

multiple times to ensure consistency with the research 

objectives. A literature synthesis table was also developed to 

summarize the characteristics of the selected studies, 

including the authors, publication year, research focus, 

methodology, and key findings. 

The thematic analysis approach allowed for a 

comprehensive understanding of the role of AI in 

international logistics, the challenges faced by organizations 

in adopting AI, and the potential benefits of AI in 

optimizing global supply chains. This approach also enabled 

the identification of gaps in the literature, providing a 

foundation for future research in the field. By documenting 

the article selection process, inclusion criteria, and thematic 

coding procedures, the study aims to improve the 
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methodological transparency and replicability of the 

literature review. 

  
3. RESULT AND DISCUSSION  

This section presents the key findings derived from 

the literature review regarding the role of Artificial 

Intelligence (AI) in optimizing international logistics and 

distribution networks. Based on the thematic analysis of the 

selected literature, three major themes emerged: (1) the 

integration of AI into global supply chains, (2) challenges 

and opportunities in AI adoption for logistics, and (3) the 

impact of AI on decision-making and operational efficiency. 

The results reveal a significant integration of AI 

technologies in logistics operations, highlighting both the 

challenges and opportunities that AI adoption brings, as 

well as its profound impact on decision-making and 

operational efficiency. These findings provide critical 

insights into the current state of AI in global logistics, 

emphasizing its potential for transforming logistics 

practices and the challenges that companies must overcome 

to fully benefit from AI. 

The results presented in this section are derived 

from a synthesis of the reviewed literature rather than from 

primary empirical data. Therefore, the analysis focuses on 

identifying recurring themes, dominant applications of AI 

in logistics operations, and the relative emphasis placed by 

previous studies on specific logistics functions. 

 

The Integration of AI into Global Supply Chains 

The integration of Artificial Intelligence (AI) in 

global supply chains has been transformative, particularly in 

optimizing key logistics functions such as demand 

forecasting, inventory management, and route optimization 

(Verma, 2024). AI technologies, particularly machine 

learning (ML) and optimization algorithms, have 

demonstrated the ability to improve the accuracy of demand 

predictions and reduce operational inefficiencies within 

logistics operations (Pasupuleti et al., 2024). For example, 

machine learning-based algorithms that analyze historical 

sales data, seasonal trends, and market fluctuations enable 

companies to forecast demand with much greater precision 

(Gharami et al., 2025). By doing so, businesses can adjust 

their inventory levels in real time, minimizing both 

stockouts and overstocking, which leads to reduced storage 

costs and improved customer satisfaction (Immadisetty, 

2025). 

Moreover, AI's role in optimizing transportation 

routes has emerged as one of the most effective applications 

in logistics. AI-driven optimization systems use real-time 

data to assess variables such as traffic conditions, weather 

forecasts, and transportation network disruptions to suggest 

the most efficient delivery routes. This not only reduces 

transportation costs but also enhances delivery speed and 

reliability (Kelly, 2024). The ability to continuously adjust 

routes based on real-time inputs allows companies to 

maintain operational flexibility and ensure the timely 

delivery of goods, a crucial factor in the highly competitive 

logistics industry. However, despite these advantages, 

challenges persist in the full integration of AI across all 

stages of global supply chains. For example, companies in 

developing countries often face infrastructure limitations 

that hinder the widespread adoption of advanced AI 

technologies. Therefore, while the potential benefits of AI 

integration are clear, overcoming technological and 

infrastructure barriers remains a key challenge. 

As global supply chains become increasingly 

complex and interconnected, optimizing logistics functions 

is crucial for businesses to remain competitive. Artificial 

Intelligence (AI) has emerged as a transformative 

technology capable of enhancing various aspects of logistics 

and distribution networks. To further illustrate the relative 

significance of AI applications identified in the reviewed 

literature, a conceptual diagram is presented to highlight the 

major logistics functions influenced by AI technologies. 

The diagram provides a conceptual representation 

of the effectiveness of AI across different logistics functions 

based on the synthesis of findings from the reviewed 

studies. The percentages shown in the diagram represent an 

interpretative synthesis derived from the emphasis and 

frequency of AI applications discussed across the literature 

rather than precise quantitative measurements. 
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Figure 2. Conceptual representation of AI applications across 

key logistics functions. The percentages represent an 

interpretative synthesis based on the emphasis of AI applications 

identified in the reviewed literature rather than statistical 

measurements. 

 

Explanation of the Diagram 

The diagram categorizes four major logistics 

functions where AI plays a significant role: Demand 

Forecasting, Route Optimization, Inventory Management, 

and Decision-Making. These categories emerged repeatedly 

across the reviewed studies and therefore represent the 

most prominent operational domains where AI contributes 

to logistics optimization. 

• AI in Demand Forecasting (85%): AI's ability to 

predict demand with high accuracy is the most 

effective application in logistics. By analyzing historical 

data and external factors, AI enables companies to 

anticipate market trends, adjust inventory levels in real-

time, and avoid stockouts or overstocking. 

• AI in Route Optimization (90%): Route optimization 

is another area where AI shows the highest 

effectiveness. AI systems leverage real-time data on 

traffic, weather conditions, and transportation 

availability to determine the most efficient routes for 

deliveries. This leads to reduced transportation costs, 

faster delivery times, and improved service reliability. 

• AI in Inventory Management (80%): AI significantly 

enhances inventory management by optimizing stock 

levels and reducing wastage. It helps businesses 

balance inventory across global networks, ensuring 

that goods are available where and when they are 

needed, without the risks associated with overstocking. 

• AI in Decision-Making (75%): AI's role in decision-

making processes involves analyzing vast amounts of 

data in real time to provide actionable insights. From 

adjusting logistics operations to managing risks and 

opportunities, AI aids managers in making informed 

and timely decisions that enhance overall supply chain 

performance. 

Overall, the diagram highlights the logistics 

functions where AI delivers the greatest operational value 

and illustrates how AI technologies contribute to improving 

efficiency and responsiveness within international 

distribution networks. 

 

Challenges and Opportunities in AI Adoption for 

Logistics 

The adoption of AI in logistics brings both 

significant challenges and opportunities. One of the primary 

challenges identified in the literature is the high initial cost 

of implementing AI technologies (Mun et al., 2020). Studies 

reveal that the costs associated with AI adoption—

including software, hardware, and the training of human 

resources—can be prohibitively high, particularly for small 

and medium-sized enterprises (SMEs) (Kelly, 2024). These 

financial barriers are compounded by the complexity of 

implementing AI systems, which often require substantial 

changes in existing logistics practices. Furthermore, the 

integration of AI into logistics operations necessitates 

specialized knowledge and skills, adding an additional layer 

of complexity for companies that lack a strong 

technological foundation. 

Another critical challenge highlighted in the 

literature is data security and privacy concerns. AI systems 

rely on vast amounts of data to function effectively, 

including sensitive information about shipments, 

customers, and suppliers. The collection, storage, and 

sharing of such data across borders can pose significant 

risks, particularly in international supply chains where 

different countries have varying levels of data protection 

regulations (Gulia, 2024). Ensuring the security of this data 

is essential to maintaining trust among stakeholders and 

complying with privacy laws. However, despite these 

challenges, the literature also points to several significant 

opportunities for AI adoption in logistics. AI’s ability to 

enhance demand forecasting and optimize resource 

allocation offers businesses the chance to significantly 

reduce operational inefficiencies and enhance their 
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competitive advantage (Patil, 2024). Moreover, AI’s 

predictive capabilities enable logistics companies to 

anticipate disruptions and adjust their operations 

accordingly. 

The reviewed studies consistently emphasize that 

the benefits of AI adoption are strongly dependent on 

organizational readiness, technological infrastructure, and 

the availability of high-quality data. This suggests that AI 

implementation in logistics is not solely a technological 

issue but also an organizational and strategic challenge. 

 

AI’s Impact on Decision-Making and Operational 

Efficiency 

AI has a profound impact on decision-making and 

operational efficiency within international logistics 

networks. One of the most significant contributions of AI 

to logistics is its ability to automate and optimize decision-

making processes. AI systems can process vast amounts of 

data in real time, enabling logistics managers to make 

informed decisions quickly and with greater accuracy. The 

automation of routine tasks, such as inventory management 

and scheduling, allows human workers to focus on more 

complex and strategic tasks (Singh, 2024). As a result, 

companies can streamline their operations, reduce human 

errors, and improve the overall efficiency of their logistics 

networks. 

AI’s influence extends to last-mile delivery, a 

critical aspect of logistics that significantly impacts customer 

satisfaction. Last-mile delivery is often the most expensive 

and time-consuming part of the logistics process, and 

optimizing it can yield substantial cost savings and 

efficiency improvements. AI-based systems are particularly 

effective in last-mile delivery by analyzing real-time traffic 

patterns, weather data, and customer preferences to suggest 

the most efficient delivery routes (Kelly, 2024). This not 

only reduces fuel consumption and transportation costs but 

also ensures that deliveries are made on time, enhancing 

customer satisfaction. The findings of this review are 

consistent with previous studies that emphasize AI’s 

positive impact on the efficiency of last-mile delivery and 

overall operational performance (Al-Khatib et al., 2020). 

However, it is important to note that AI adoption is not 

without challenges. Resistance to change, particularly from 

employees concerned about job displacement, remains a 

significant barrier to the successful implementation of AI in 

logistics operations (Furxhi, 2021). 

Taken together, these findings indicate that AI 

contributes to operational efficiency not only through 

automation but also through enhanced data-driven 

decision-making capabilities that improve responsiveness 

within logistics networks. 

 

Implications for Theory and Practice 

The findings from this study have significant 

implications for both theory and practice in the field of 

logistics and supply chain management. From a theoretical 

standpoint, this research contributes to the understanding 

of how AI technologies can optimize logistics operations, 

particularly in the context of global supply chains. The 

integration of AI provides a new perspective on supply 

chain optimization, highlighting the role of advanced 

algorithms in improving decision-making and operational 

efficiency (Khoa et al., 2024). The literature suggests that AI 

has the potential to transform logistics from a reactive to a 

proactive system, where disruptions are anticipated and 

mitigated before they can negatively impact the supply chain 

(Kelly, 2024). 

From a practical perspective, the study provides 

valuable insights for logistics companies seeking to adopt 

AI technologies. Businesses must recognize that the 

adoption of AI is not simply a technological shift but also 

requires changes in organizational structure, culture, and 

human resources. Companies should invest not only in AI 

technologies but also in the training and reskilling of 

employees to work alongside AI systems, ensuring that 

human workers and AI can complement each other 

effectively. Furthermore, as data security remains a 

significant concern, companies must implement robust data 

protection measures to safeguard sensitive information and 

comply with global data protection laws. By addressing 

these challenges, companies can fully leverage the benefits 

of AI to enhance their competitiveness in the global 

logistics market. 

The findings from this literature review 

demonstrate that AI has the potential to revolutionize 

international logistics and distribution networks by 

improving decision-making, enhancing operational 

efficiency, and reducing costs. Despite the numerous 

benefits, several challenges remain, particularly in terms of 

high implementation costs, data security, and organizational 

resistance. To fully capitalize on AI’s potential, logistics 

companies must overcome these obstacles by investing in 
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technology, infrastructure, and human resources. Future 

research should focus on developing strategies to facilitate 

AI adoption and addressing the barriers to its integration, 

particularly in the context of global supply chains. 

 

Discussion 

The findings from this literature review highlight 

the transformative role of Artificial Intelligence (AI) in 

optimizing international logistics and distribution networks, 

reflecting both the potential advantages and challenges that 

arise with its adoption. Unlike the previous section, which 

presents the synthesized results of the reviewed studies, this 

section interprets these findings in relation to broader 

trends in logistics and supply chain management research. 

The results presented in the previous section 

indicate that AI technologies are increasingly embedded in 

various logistics functions and play a critical role in 

improving supply chain responsiveness and operational 

performance. 

The integration of AI in global supply chains, 

particularly in demand forecasting and route optimization, 

aligns with broader trends observed in the logistics industry. 

AI-powered machine learning algorithms are becoming 

integral to predictive analytics, allowing businesses to 

anticipate demand fluctuations with higher accuracy and 

optimize their resources accordingly (Titirmare et al., 2024).  

However, the literature also reveals variations in the 

reported benefits of AI adoption, particularly depending on 

organizational scale and technological readiness. Large 

multinational logistics companies tend to report greater 

operational gains from AI adoption compared with smaller 

firms, largely due to differences in infrastructure capacity 

and investment capability. 

The high upfront costs associated with AI adoption 

remain a significant barrier, particularly for small and 

medium-sized enterprises (SMEs). The financial burden of 

AI implementation, including the costs of advanced 

software, hardware, and employee training, is widely 

discussed in the literature (Kelly, 2024). 

Data security and privacy concerns also represent a 

major challenge to AI adoption, particularly in global supply 

chains that involve cross-border data exchanges (Sargiotis, 

2024). 

The human and organizational factors that 

influence AI adoption are equally significant. 

Organizational resistance remains one of the main obstacles 

to implementing AI, especially in industries where 

traditional practices are deeply ingrained. Employees may 

fear job displacement as AI systems automate routine 

logistics tasks (Cirillo et al., 2025).  

However, it is essential to recognize that AI should 

not be seen as a replacement for human workers but rather 

as a tool to augment human capabilities. Organizations that 

successfully adopt AI often combine technological 

investment with workforce training and organizational 

change strategies, enabling employees to collaborate 

effectively with AI-driven systems. 

The findings regarding AI's impact on operational 

efficiency, especially in last-mile delivery, are particularly 

relevant in the context of the rapid growth of e-commerce 

logistics. AI-driven route optimization enables logistics 

companies to improve delivery speed, reduce fuel 

consumption, and enhance customer satisfaction (Kelly, 

2024). 

Based on the synthesis of these findings, this study 

proposes a conceptual perspective in which AI integration 

in logistics is influenced by three interconnected 

dimensions: technological capability (AI tools and data 

systems), organizational readiness (skills, infrastructure, and 

managerial support), and operational application 

(forecasting, routing, inventory, and decision-making). 

These dimensions collectively shape the effectiveness of AI 

implementation in international logistics networks. 

Overall, the discussion suggests that the successful 

implementation of AI in international logistics requires not 

only technological innovation but also organizational 

readiness, data governance, and strategic investment in 

human capital. 

 

CONCLUSION 

This study evaluates the role of Artificial 

Intelligence (AI) in optimizing international logistics and 

distribution networks, revealing both the significant 

benefits and the challenges associated with its adoption. 

AI's integration into key logistics functions, such as demand 

forecasting, inventory management, and route optimization, 

has proven to enhance operational efficiency, reduce costs, 

and improve decision-making. However, the findings also 

highlight critical barriers to AI adoption, including high 

implementation costs, data security concerns, and 

organizational resistance to change. These challenges must 

be addressed for companies to fully realize AI’s potential. 

Despite these obstacles, the growing reliance on AI in 
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logistics underscores its transformative role in shaping the 

future of global supply chains. To maximize the benefits of 

AI, logistics companies must invest in both technological 

infrastructure and human capital, fostering a culture that 

embraces innovation and adaptability. 

Beyond summarizing existing studies, this research 

contributes to the literature by synthesizing current findings 

and identifying key operational domains where AI 

applications are most prominent in international logistics. 

By organizing the findings into thematic dimensions—AI 

integration in logistics functions, adoption challenges and 

opportunities, and impacts on decision-making—this study 

provides a structured analytical perspective that helps clarify 

how AI technologies influence logistics performance in 

global supply chains. 

Furthermore, the study highlights that successful 

AI implementation in logistics is not determined solely by 

technological capability but also by organizational readiness, 

data governance, and strategic investment in workforce 

development. This insight contributes to the ongoing 

discussion on digital transformation in logistics by 

emphasizing the interconnected nature of technological, 

organizational, and operational factors. 

Nevertheless, several limitations should be 

acknowledged. As this study is based on a literature review 

approach, the findings are inherently dependent on the 

scope and selection of the reviewed publications. Potential 

limitations include database coverage, possible selection 

bias in the included studies, and the restriction to English-

language academic sources. In addition, the study relies on 

secondary data from existing research rather than primary 

empirical evidence, which may limit the generalizability of 

the findings across different logistics contexts. 

From a practical perspective, the findings suggest 

that logistics organizations should adopt a strategic and 

phased approach to AI implementation. Companies are 

encouraged to prioritize investments in data infrastructure, 

develop employee digital competencies, and integrate AI 

tools gradually into key operational areas such as 

forecasting, routing, and inventory management. 

Strengthening data governance and cybersecurity 

mechanisms is also essential to ensure the secure use of AI-

driven systems in global logistics networks. 

From a policy standpoint, governments and 

regulatory institutions can support AI adoption in logistics 

by promoting digital infrastructure development, 

encouraging technological innovation, and providing 

regulatory frameworks that address data protection and 

cross-border data management. Such initiatives are 

particularly important for developing countries where 

infrastructure and technological readiness remain significant 

barriers to AI integration. 

 
Recommendations  

Future research should focus on developing 

strategies to overcome the barriers to AI adoption, 

particularly in terms of cost and data security, to facilitate 

broader implementation across all sectors of the logistics 

industry. Additionally, studies exploring the long-term 

impacts of AI on labor markets and workforce development 

are crucial, particularly in addressing concerns about job 

displacement. Further research is also needed to investigate 

the integration of AI with emerging technologies, such as 

blockchain and the Internet of Things (IoT), to enhance the 

efficiency and security of global logistics networks. Finally, 

comparative studies between developed and developing 

countries would provide valuable insights into how AI can 

be effectively implemented in regions with varying levels of 

technological infrastructure and resources. 

Future studies may also benefit from employing 

empirical research methods, such as case studies, surveys, or 

quantitative modeling, to validate the conceptual insights 

derived from this literature review and to provide more 

detailed evidence regarding the operational impacts of AI in 

real-world logistics environments. 
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