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The logistics industry is undergoing unprecedented transformation and
enhancement due to the digital wave. This research, based on an interpretative
paradigm, aimed to systematically review and analyze the literature on
logistics systems using intelligent technologies. After a systematic search in
Scopus and ScienceDirect databases, 147 relevant articles from 2005 to 2024
were selected according to the PRISMA protocol and entered into the
Bibliometric software package and VOSviewer. The obtained data were
analyzed using bibliometric techniques, co-citation analysis, keyword co-
occurrence analysis, conceptual topic analysis, and content analysis. The
findings revealed five growth clusters: "Internal Logistics", "External
Logistics", "Sustainable Logistics", "Reverse Logistics", and "Third-Party
Logistics". The study's results suggest the adoption of intelligent logistics
systems and the utilization of intelligent technologies' capabilities.
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Extended Abstract
Introduction

In recent decades, logistics and supply chain management have undergone profound changes at an
unprecedented pace (Saebi et al., 2017). Significantly, disruptive events such as the global
COVID-19 pandemic, conflicts in the Russia-Ukraine and Middle East regions, climate disasters,
and digital disruption have notably shaped them. Supply chains have expanded both in scope and
globally (Cantoni et al., 2024). Furthermore, technological advancements, coupled with
heightened concerns about sustainability, have significantly transformed business operational
landscapes (Li et al., 2023; Pinadat et al., 2023). The dynamic industry logistics outlook is
constantly evolving due to these technological advances. In recent years, Industry 4.0 (14.0) with
several technologies like Artificial Intelligence, Industrial Robotics, Blockchain, Cyber-Physical
Systems, 3D Printing, Internet of Things, Digital Twins, and Augmented Reality have emerged as
game-changers (Yaqiong et al., 2018) and transformed the way logistics operations are executed,
attracting significant attention due to their high potential in enhancing logistics performance
(Chang, 2021).

This study aims to fundamentally transform the understanding of Supply Chain Management
(SCM) and Logistics (LSCM) skills through a comprehensive bibliometric analysis of
contemporary scientific literature. By meticulously reviewing and analyzing existing research
trends, this research seeks to unveil practical technologies and significant yet often overlooked
potentials within modern logistics. The study substantially contributes to theory and practice in
SCM and LSCM. By systematizing existing studies on smart technologies, it enhances
contemporary understanding and identifies research gaps for future studies. From an applied
perspective, this research assists companies and logistics specialists in identifying skills necessary
to address new challenges. Furthermore, the study provides a precise framework that highlights
the importance of smart technologies and offers practical insights for industry practitioners,
managers, and researchers to develop effective educational and training programs. Moreover, the
dominant research perspective in the field of supply chain logistics emphasizes a critical research
gap that requires further scrutiny. This gap concerns a comprehensive understanding of how
technologies of Industry 4.0, including blockchain, the Internet of Things (IoT), big data, etc.,
along with fundamental, appropriate, and timely management practices, can be integrated.

This study is at the forefront of addressing this research gap with the aim of identifying
dynamics and drivers emerging from the convergence of these technologies and supply chain
logistics management practices. Although there is a vast body of literature on logistics
performance (El-Ghait & Mansour, 2022; Fatima et al., 2022; Khan et al., 2021), research on the
integration of intelligent technologies into logistics is relatively limited. Only a few studies have
employed theoretical approaches to understand the impact of intelligent technologies on logistics.
In this regard, the results of bibliometric analyses indicate that topics such as Industry 4.0, supply
chain, digital transformation, although widely examined, have not been scientifically explored in
terms of their impact. While the volume of publications on these topics has significantly increased
in recent years, their citation criteria show that these areas have not yet formed the main clusters
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in the broader research landscape, and despite the growing body of work, these subfields are not
yet fully mature in terms of scientific impact. As a result, our research aims to fill this gap by
identifying key drivers of growth and evolution in logistics with these technological advancements.
In this context, this study, as a bibliometric survey, aims to provide a comprehensive review of the
interaction between Industry 4.0 intelligent technologies and logistics management practices to
address this research gap.

Methods

Different types of qualitative and quantitative literature review methods exist. Systematic literature
reviews, meta-analyses, bibliometric analyses, and content analyses are among these methods.
This study, based on an interpretive paradigm, employs a combination of bibliometric techniques
(bibliographic couples, reference analysis, keyword co-occurrence, and conceptual topic mapping)
and a content analysis method. Among systematic reviews, bibliometric analyses encompass a
broad range of studies and, through the simultaneous use of quantitative and qualitative indicators,
provide more targeted analyses. The use of transparent and reproducible search and review
processes in bibliometrics enhances the reliability of results and reduces bias in literature reviews
(Donthu et al., 2021).

Content analysis is useful for summarizing trends in literature, identifying "hotspots" and "blind
spots," and gaining a more comprehensive understanding of the reviewed articles. In other words,
content analysis enables the identification of the most developed (hotspots) and less-developed
(blind spots) topics in literature, which, in combination with other bibliometric techniques,
suggests future research directions (Ashok et al., 2017).

Research questions are a prerequisite for every systematic review, adding clarity during the
analysis of results. For this study, the primary goal is to examine existing literature on logistics
knots and how intelligent technologies can drive modern logistics growth. In this regard, the main
research questions are:

* What is the impact of 4.0 technologies on the logistics industry?

* What is the role of intelligent technologies in enhancing logistics operations?

* What are the drivers of logistics industry growth in adopting intelligent technologies?

The present research aims to achieve its goal through the analysis of two methods: bibliometric
analysis and content analysis. Bibliometric analysis is a method for describing, evaluating, and
monitoring existing research, requiring objective and reliable explanations. The bibliometric
analysis method is divided into citation analysis, co-citation analysis, and co-authorship analysis.
Citation analysis focuses on citations to estimate the proximity of journals, articles, or authors, and
consists of bibliometric pairs and co-citation analysis. Co-occurrence technique uses keywords or
important words to create similarity, while co-authorship indicates the participation of two or more
authors or organizations as an analytical tool (Muzigman et al., 2020; Ashok et al., 2017). In
bibliometric analyses, the Bibliometric Software Package and VOSviewer software version 1.6.19
were used for visualizing information.
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Findings And Argument

No. of studies published in a year
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Figure 1. Historical progression of articles

Figure 2. Scientific productions of authors based on countries

Analysis of Research Trends

In this section, an analysis of keywords and their convergences is conducted to create a research
map and identify research trends related to logistics and smart technology. This analysis includes
all keywords from every research article selected for this literature review. The proximity and
thickness of lines connecting two keywords indicate their frequency of co-occurrence, with the
size of a node representing the frequency of a keyword (Shashi et al., 2020). The software
VOSviewer was used for this analysis, and a minimum frequency of 3 was set for each keyword.
Furthermore, all keywords (both author keywords and index keywords) were selected for analysis.
With these settings, a keyword map and their convergences are generated, the software selects
keywords, and the links related to their convergences are calculated. For instance, if two keywords
have at least the minimum frequency in each article, they create links, and if another keyword
converges with either of these two in another article, the convergence of these links with other
keywords is calculated, and the keyword with the highest overall link strength is selected. Our
analysis unit is "all keywords," and the counting method is "complete counting," divided into 5
clusters as follows:
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Cluster 1 (Blue color): Industry 4.0 and Logistics 4.0 (Main cluster). The occurrence of 14.0 is
36 times, and the occurrence of Logistics 4.0 is 17 times.

Cluster 2 (Green color): Internet of Things (IoT) and Smart Manufacturing. The occurrence of
IoT is 5 times, while for Smart Manufacturing, it is 2 times.

Cluster 3 (Red color): Industrial Revolutions, Augmented Reality (AR), and Artificial
Intelligence (AI). The occurrence of Industrial Revolutions is 4 times, while AR and Al each have
2 occurrences.

Cluster 4 (Yellow color): Logistics and Supply Chain. The occurrence of Logistics is 7 times,
and the occurrence of Supply Chain is 2 times.

Cluster 5 (Purple color): Smart Logistics and Blockchain. The occurrence of Smart Logistics is
10 times, while Blockchain has 2 occurrences.

smartifactory

big@ata

logistics logistics 4.0

internew®f things augmented reality

indu@ 4.0 artificial inelligence

industrialiggvolutions
ndustrial management

smartiegistics Industrigl robots
internet ofithings (iot)
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Figure 3. Bibliographic couples based on links between articles

Conclusions

Our bibliometric analysis highlights several key insights: (1) A continuous increase in logistics
research from 2014 to 2023, with a significant surge between 2021 and 2023. (2) Among the 52
journals and conference proceedings analyzed, the top 10 journals account for nearly 39% of the
field's literature. (3) Supply chain logistics is an interdisciplinary field encompassing insights from
engineering, business management, accounting, computer science, and decision sciences. (4)
Significant research contributions primarily originate from China, India, the United States, Italy,
Russia, Sweden, Canada, and Germany, contributing to global publications in this area. (5) The
literature mainly focuses on enhancing logistics growth through smart technology solutions and
advancements in supply chain operations through technical and managerial innovations.

This article explores the relationship between Industry 4.0 and Logistics 4.0, as well as the role
and impact of technologies during their adoption in logistics processes. Among the benefits of
Logistics 4.0 are improved information visibility and connectivity, combined with a physical
network offering fast and reliable delivery options, and enhanced logistics efficiency and
productivity. It is evident that Logistics 4.0 is a relatively new concept with limited research.
Defining Logistics 4.0 remains challenging, and digitalization in industrial logistics may also have
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other implications shaped by various stakeholders. In this study, we have confined our choice of
terms to "smart logistics" and "Logistics 4.0," which might limit the identification of different
opportunities presented by this emerging pattern. Another limitation, which could be a subject for
a new scientific study, is the role of humans in Logistics 4.0.
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