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Abstract: This article aims to provide an overview of the current state of research on artificial
intelligence in logistics, focusing on identifying key thematic areas addressed by the authors in this
field. The article analyzes specific thematic areas that are the subject of individual studies dealing
with this issue. Various methodological approaches were used in the analysis, including bibliometric
analysis aimed at mapping the development of research and identifying key publications in the field
of artificial intelligence in logistics. The PRISMA method was applied to select relevant sources,
while qualitative content analysis was used for an in-depth evaluation of the studies' content and for
identifying the most frequently covered theoretical areas. The results show that research on artificial
intelligence in logistics focuses on diverse thematic areas, such as digital transformation,
sustainability and environmental aspects, process optimization within supply chains, and human-
machine interaction. This article provides valuable insights for experts and practitioners in the field

of logistics and serves as a foundation for further research in this dynamically evolving area.
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1. Introduction

Acrtificial Intelligence (Al) currently represents one of the most significant topics within professional
discourse, not only in the business environment but also in the academic sphere. In business contexts,
Al is increasingly perceived as a strategic tool for process efficiency [1], optimization of decision-
making mechanisms [2], and support for innovation [3]. The implementation of Al enables the
automation of complex and repetitive tasks, the processing of large volumes of data, and the creation
of personalized solutions, thereby providing organizations with competitive advantages in an
increasingly dynamic environment. From the perspective of academic research, Al has become a key

subject of investigation [4,5]. Researchers not only explore the possibilities for its further
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development [6] but also the risks it poses [7], such as its impact on the labor market and issues
related to the security and trustworthiness of these systems. Scholarly discussions often analyze the
potential of Al across various sectors, including healthcare [8], finance [9], human resources [10,11],
and education [12,13], with particular attention given to the extent to which Al can complement or
replace human labor.

One area where the replacement of human labor is becoming an increasingly realistic possibility
is logistics [14]. Through Al, logistics companies can significantly enhance their operations by
automating warehousing processes [15], implementing robotic systems for sorting and handling
goods [16,17], and utilizing intelligent algorithms for supply chain optimization [18]. Al technologies
such as machine learning and predictive analytics facilitate better planning of transportation [19] and
inventory management [20], leading to reduced costs and increased efficiency. The replacement of
manual labor in warehouses and distribution centers is particularly evident in the deployment of
autonomous vehicles [20] and drones [21] for deliveries, thereby reducing the need for human drivers
and operators. This shift leads to significant changes in the labor market, as Al not only complements
but, in many cases, replaces traditional job roles, posing new challenges related to workforce
adaptation to these technologies.

From an academic perspective, it is crucial to examine the specific impacts of Al utilization in
logistics on job structures and the efficiency of logistical processes. Research should analyze the
extent to which Al can replace traditional manual tasks such as warehouse management,
transportation of goods, or deliveries, and what implications this will have for employment in the
sector. Simultaneously, it is essential to investigate what new job positions may arise in relation to
the management and maintenance of intelligent systems and technologies in logistics. This article
aims to provide an overview of the current state of research on artificial intelligence in logistics. It
analyzes the existing research landscape and identifies key research questions and areas of interest
among experts in this field. The focus is on specific aspects of Al being studied, including its impacts
on the efficiency of logistical processes, automation of work tasks, and changes in the labor market.
The article also evaluates the methodologies and approaches used by authors in analyzing these
questions, thereby contributing to a better understanding of the development and implementation of

Al in logistics.

2. Methodology
This article aims to provide an overview of the current state of research in the field of Al in logistics,
focusing on identifying the main thematic areas of interest to academic researchers in this domain.

To achieve this objective, the following two research questions have been established:
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Q1: How can research focused on the utilization of artificial intelligence in logistics be
characterized in relation to the business environment?

Q2: What are the main topics addressed by authors in their publications concerning the use of
artificial intelligence in logistics?

In relation to the research question Q1, a bibliometric analysis method was applied, focusing on
several key aspects. The first aspect is the quantification of publications, which provides an overview
of the number of articles addressing the utilization of Al in the field of logistics. Publications were
searched in the Web of Science (WoS) database, considering the publication year and keywords. The
time frame was set from 2011 to 2023. The choice of 2011 is justified by the ongoing phase of the
industrial revolution, characterized by rapid technological development, digital transformation, and
the increasing use of Al across various sectors.

The keywords selected were "artificial intelligence,” "logistics,” and "business.” These terms
were chosen based on their relevance and connection to the subject of the study. "Artificial
intelligence™ reflects the current interest in technologies that have the potential to transform processes
in various fields, including logistics. "Logistics” is a key sector where the application of Al is
becoming increasingly significant, particularly in optimizing supply chains and enhancing
operational efficiency. "Business"” represents the context in which the impacts of technologies on
economic performance and the competitiveness of organizations are analyzed. Together, these
parameters provide a comprehensive view of the current state and trends in the utilization of Al in
logistics. A total of 507 publications were retrieved, which were subsequently subjected to keyword
analysis. The software Vosviewer was utilized for these analyses, enabling the visualization and
analysis of bibliometric data.

To address the second research question Q2, a qualitative content analysis method was utilized,
focusing on identifying the main research areas within logistics. A key parameter of this analysis was
the focus of the research, which examined the topics and issues that are most frequently the subject
of scientific investigation in relation to the utilization of Al in logistics. This method allowed for a
detailed analysis of the content of publications, revealing trends and dominant areas of interest among
researchers.

The selection of articles followed the same criteria as for the first research question—searching
in the WoS database, the time frame of 2011-2023, and the keywords "artificial intelligence,"
"logistics," and "business." A total of 507 publications were retrieved. From this pool, those that were
relevant to research question Q2 were selected based on the PRISMA methodology, ensuring they
directly addressed the use of Al in logistics. The PRISMA methodology allows for the verification
of the relevance of individual publications in three stages: 1) after reading the title, 2) after reading

the abstract, and 3) after reading the full text.
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3. Results

The research results indicate that researchers have shown an increased interest in the use of Al in

business sectors since 2016, see figure 1. This surge in interest can be attributed to significant events

and milestones that preceded this period:

e 2011-2014: Voice assistants such as Siri, Cortana, and Google Now began to emerge on the
market, capable of recognizing voice commands and responding to queries. These technologies
opened new possibilities for interaction with digital devices and the provision of personalized
services [22,23].

e 2011: IBM introduced the Watson system, which gained fame after its participation in the popular
quiz show Jeopardy!, where it defeated two previous champions. This success demonstrated Al's
ability to process and analyze vast amounts of information in real-time [24].

e 2014: This year saw the emergence of a chatbot named Eugene Goostman, designed to simulate
a 13-year-old boy. This chatbot demonstrated the ability to communicate convincingly and

deceive some evaluators in the Turing test, sparking discussions about advancements in Al [25].
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Fig. 1 The Development of the Number of Publications Focused on Artificial Intelligence in
Relation to Specific Business Areas. Source: authors

These milestones contributed to strengthening public and professional interest in Al and its
applications, creating favorable conditions for more intensive research and application of Al across
various business sectors. The following figure 2 illustrates the development of the number of
publications focused on Al and specific business areas, including logistics.

As can be seen, the most significant increase in the number of publications focused on Al in
business areas occurred in 2020. This surge can be attributed to major technological advancements,

such as the introduction of advanced language models like GPT-3 from OpenAl [26], which enabled
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significant improvements in natural language processing, and BERT from Google [27], which
revolutionized the understanding of text context. These technologies opened new possibilities for Al
applications in businesses, including data analysis, process automation, and enhanced customer
service.

In the field of logistics, the largest increase in the number of publications was observed in 2020,
followed by a stable maintenance of this number over the next three years. Despite this growth,
logistics lags behind other business areas such as manufacturing, marketing, and information
technology, which are at the forefront of research. These sectors have garnered more significant
interest from researchers, particularly due to their key importance in the digitalization and
optimization of business processes. Conversely, researchers pay less attention to the application of

Al in human resources and administration compared to logistics.
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Fig. 2 The Development of the Number of Publications Focused on Artificial Intelligence in
Relation to Specific Business Areas. Source: authors
When we focus exclusively on the field of logistics, the most frequently occurring keywords in
these publications include "supply chain management," "performance," "model," and "system." These
terms reflect the main focus of research on optimizing supply chain management, assessing the
performance of logistics processes, creating models for simulation and prediction, and implementing
systemic solutions. Researchers aim to identify ways to leverage Al to improve the efficiency and

reliability of logistics operations within the business environment. In relation to Al, several other key
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technologies are often mentioned in the field of logistics, such as Big Data, digital twins, the Internet
of Things (1oT), data mining, and neural networks. These technologies play a crucial role in the
collection, processing, and analysis of large volumes of data necessary for the functioning of Al
systems. Big Data provides data for prediction and optimization, digital twins create accurate digital
replicas of logistical processes for simulation, the Internet of Things enables monitoring and data
collection from physical devices, data mining uncovers hidden patterns within the data, and neural
networks facilitate advanced modeling and learning from complex data structures, thereby enhancing
the accuracy of predictions and decision-making processes.

Furthermore, publications focused on logistics and Al frequently include keywords such as
sustainability, smart cities, digitalization, and innovation. These terms reflect current trends in
corporate and logistical practices, where there is an emphasis on the efficient use of resources, the
implementation of intelligent solutions in urban areas, the digital transformation of processes, and the
introduction of innovative technologies. These topics indicate that research in the field of logistics is
increasingly focusing not only on performance optimization but also on broader social and
environmental goals. For the qualitative content analysis employed to address the second research
question, it was necessary to identify publications that directly related to the application of Al in
logistics. Based on the PRISMA methodology (further detailed in the methodological section), an
initial total of 507 publications were identified. In the first phase, after reviewing the titles of the
articles, 236 publications were selected, while 271 publications were excluded because their titles did
not directly pertain to the issue of Al application in logistics. In the second phase, after reading the
abstracts, an additional 71 publications were excluded. Although these articles mentioned Al or
logistics, their main theme did not relate to the application of Al in logistical processes. This left 165
publications for further analysis.

In the final phase, following a quick screening of the full texts, another 83 publications were
excluded. These publications did not primarily discuss applications of Al in logistics but addressed
other connections with Al or logistics, and thus were not relevant to answering the second research
question. The final count of publications included in the detailed analysis was 82. These 82
publications were subsequently subjected to qualitative content analysis, with the researcher focusing
on specific thematic areas of research for each publication. A total of 29 thematic research areas were
identified, which are displayed in the following table. Within some publications, researchers focused
on multiple thematic areas, either comparing or combining them. Each of these areas was assessed

separately to ensure accuracy and clarity in the categorization of the research.
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4. Discussion and Conclusion

The most frequently researched topic in logistics is digitalization. In logistics, digital data processing
enables more efficient management of supply chains, ranging from demand forecasting to the
automation of warehouse and transportation processes [28]. Digital technologies enhance
communication between individual supply chain entities, which leads to reduced error rates and
increased flexibility in solving real-time issues [29]. Digitalization also supports the use of
technologies such as blockchain, big data, and Al, significantly contributing to the optimization of
logistics. In the context of process digitalization in logistics, Al is increasingly coming to the
forefront, playing a key role in automating, optimizing, and predicting logistical operations. However,
the introduction of Al in this sector also brings new challenges and raises questions regarding human-
machine collaboration. Some experts e.g., [30,31], fundamentally criticize such collaboration,
highlighting risks related to job loss, excessive dependence on technologies, and ethical concerns
regarding decision-making that is left to algorithms without sufficient human oversight. On the other
hand, some experts e.g., [32,33] argue that the implementation of artificial intelligence and other
modern information technologies in cooperation with humans can significantly increase process
efficiency, improve decision-making mechanisms, and enable faster and more accurate solutions to
complex logistical tasks. This approach can also free up human capacities for more creative and
strategic tasks, leading to greater innovation and flexibility in supply chain management. At the same
time, it can reduce the workload of employees, allowing them to focus on more complex, strategic
tasks or spend more leisure time, thus improving not only productivity but also job satisfaction and
overall quality of life. The question remains whether people will choose to use technologies for
personal gain or general prosperity in the future.

Interest in general prosperity is one of the main aspects of another key theme—sustainability.
Companies are increasingly facing pressure to reduce their environmental footprint and use resources
more efficiently. Sustainable logistics includes solutions such as optimizing routes to reduce CO2
emissions, utilizing renewable energy sources, and adopting circular economy principles, which lead
to waste minimization and efficient resource management [34]. One of the main issues that authors
frequently discuss when addressing sustainability in logistics is the increasing complexity of the entire
supply chain. With rising demands for rapid delivery [35,36] and reducing environmental impacts
[37], companies face challenges in implementing sustainable solutions that do not compromise
efficiency and economic performance. This paradox [38] creates the need for innovations in logistics,
where a constant balance between costs and sustainability is required. The authors also highlight
difficulties associated with the implementation of sustainable technologies [39], which often

necessitate collaboration between multiple actors across the supply chain and investments in new
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infrastructures, something not easily attainable for all organizations. These issues manifest not only
in enterprises [40] but also in public administrations at the state and municipal levels [41,42].

In addition to these main thematic areas, the authors also addressed the global COVID-19
pandemic in their publications, which had a significant impact on all business sectors worldwide,
including logistics and other fields [43]. The pandemic led to disruptions in supply chains, shifts in
demand, and the need to adapt to new conditions and challenges. Researchers analyzed how logistics
processes and technologies had to adjust to these changes and identified key strategies to ensure
resilience and efficiency during the crisis. These analyses contribute to a better understanding of how
external factors, such as a global pandemic, can influence the functioning and development of
logistics and what measures need to be implemented to manage similar situations in the future. Based
on the aforementioned facts, it is evident that the use of Al in logistics represents a promising research
area for the future, with the potential to significantly impact not only the efficiency and productivity
of logistics operations but also the way these processes are organized and managed. With the
increasing complexity of supply chains and growing demands for sustainability, new opportunities
are emerging for Al applications that can enhance predictive models, optimize processes, and enable
intelligent real-time decision-making. These factors suggest that research on Al in logistics will

continue to be relevant and crucial for adaptation and innovation in this dynamically evolving sector.
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