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Abstract

In recent years, digital developments have had a significant impact
on supply chain processes and have expanded the scope of research
in this field. Understanding the areas, new topics, and research
trends in the field of digital supply chain can be of great help to
researchers in this field. The present study was conducted to clarify
the conceptual structure of the digital supply chain and identify
relevant research trends and key areas. In this regard, scientific
articles indexed in reputable databases were collected using a
systematic literature review. After initial screening and applying
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specific criteria, the final collection of selected articles was
extracted and then examined using bibliometric analysis and
techniques such as co-occurrence analysis and bibliographic pair
analysis. The results showed that research in the field of digital
supply chain has gradually grown, with an increased focus on
technologies such as the Internet of Things, blockchain, and
artificial intelligence, as well as topics related to sustainability,
resilience, and digital collaboration. Eight distinct conceptual
clusters were identified in this area, representing the technical,
operational, organizational, and human dimensions of the digital
supply chain. The innovation of this research, in combining
bibliometric analysis with a systematic review and review of 425
articles, has led to the identification of new conceptual clusters and
a more comprehensive picture of the technological, organizational,
and human dimensions of the digital supply chain. Overall, the
results of this study, while providing a better understanding of
research trends, provided a comprehensive framework for
researchers, policymakers, and industry managers to more
accurately adjust their future research and application directions.

1. Introduction

In today’s dynamic and competitive environment, achieving agility,
quality, and regulatory compliance requires digitalization and
integrated automation (Fatorachian & Kazemi, 2018; Zhang et al.,
2024). Advances in communication and computational technologies
have transformed supply chains, reshaping business structures and
practices (lvanov et al., 2021; Sundarakani et al., 2024). Digital
technologies have redefined supply chain operations, enhancing
efficiency, collaboration, and transparency (Hashem et al., 2024).
However, implementation remains a challenge (Lee et al., 2024).
Digitalization of supply chains, accelerated by Industry 4.0, has
transformed market structures and created new business opportunities
(Amouei et al., 2024). Digital supply chains, through digital platforms,
offer extensive informational and communicational capabilities,
enabling effective collaboration among stakeholders (Rahamneh et al.,
2023). As digital supply chains continue to shape and redefine global
supply chain operations, a comprehensive understanding of this
emerging field is crucial. Despite valuable efforts, digital supply
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chains still face significant barriers to being fully recognized,
comprehended, and implemented across supply chain networks.

This study aims to clarify the digital supply chain's conceptual
structure and research trends through a bibliometric analysis of 425
articles, providing a foundation for academic and practical
advancements.

Aligned with the research objectives, this study addresses several
key research questions:

1. How has research in the field of digital supply chains evolved
from its inception?

2. What sources (journals, databases, authors, countries,
institutions) have had the greatest impact on the development
of this field?

3. Which articles have played pivotal roles in the literature based
on citations and impact?

4. How can the relational structure among articles, authors, and
key terms be visualized?

5. What conceptual clusters and trends can be identified within
digital supply chain literature?

2. Literature Review

Several review studies have examined various aspects of digital
supply chains. Some articles thoroughly review existing research,
emphasizing key aspects and improvement opportunities without
proposing explicit conceptual frameworks. Other studies adopt
systematic or bibliometric review methodologies to explore research
trends and conceptualize key characteristics and benefits of digital
supply chains. Notably, these reviews often identify positive impacts,
including increased operational transparency, efficiency, and
improved inter-organizational collaborations (Chauhan et al., 2019;
Benatiya, 2024). Many studies emphasize enabling technologies such
as big data, blockchain, Al, machine learning, and IoT (Tavana et al.,
2022; Younis et al., 2023). Further bibliometric analyses explore
specific technologies, identifying trends, key contributors, and
conceptual clusters around 1oT, Al, blockchain, and digital twins
(Bhandal et al., 2022; Zrelli et al., 2024). Moreover, several studies
have proposed structured conceptual frameworks and roadmaps for
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implementing digital supply chains (Farajpour et al.,, 2022;
Buyukozkan & Goger, 2018).

3. Methodology

This research is classified as an applied study from an objective
standpoint and employs a mixed-methods (quantitative—qualitative)
approach from a methodological perspective. This integration
facilitates the identification of trends, structural relationships, and
prevailing research patterns within the domain of digital supply
chains.

Accordingly, the study employs a systematic literature review to
meticulously collect and critically evaluate scholarly articles and
authoritative resources, aiming to depict a clear and comprehensive
picture of the existing knowledge landscape. To gain deeper insights
into academic contributions shaping the concept of digital supply
chains, a bibliometric analysis is conducted on the selected articles.
This analysis provides a holistic visualization of the scholarly network
and prevailing trends, aiding in identifying areas of academic focus.
bibliometric methods offer a more reliable and expansive approach to
textual exploration compared to traditional content analysis. Finally,
the content of articles related to the clusters identified through
keyword co-occurrence mapping is examined in detail.

4. Results

In this section, the content of articles associated with clusters derived
from keyword co-occurrence mapping analysis is discussed. Eight
clusters were identified, each representing distinct thematic areas
within digital supply chain research.

Cluster 1 (Blue) examines the role of Industry 4.0 technologies in
manufacturing environments, focusing on concepts such as smart
manufacturing, smart factories, CPS and manufacturing flexibility.
Cluster 2 (Brown) emphasizes the foundational role of 10T and big
data in enhancing transparency, traceability, and coordination across
supply chain functions.

Cluster 3 (Red) addresses the application of digital technologies in
managing supply chain risks, improving resilience, and supporting
sustainability, especially during disruptions.
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Cluster 4 (Green) explores blockchain and smart contracts in
digitally transforming supply chains and logistics. Findings indicate
that blockchain can enhance supply chain effectiveness by increasing
transparency, trust, and security, reducing administrative costs, and
accelerating transactions.

Cluster 5 (Cyan) identifies barriers and enablers of digital supply
chain implementation, utilizing multi-criteria decision-making
techniques. Dynamic capabilities are also discussed, indicating that
digital supply chains significantly enhance innovation and agility
Cluster 6 (Yellow) discusses the use of digital twins and simulation
tools for real-time monitoring, predictive analytics, and virtualization
of supply chain operations.

Cluster 7 (Purple) centers on Al, ML, and smart logistics to support
advanced forecasting, planning, and operational optimization through
intelligent algorithms.

Cluster 8 (Orange) assesses digital maturity and readiness,
particularly for SMEs adopting Industry 4.0 technologies. Models
such as RAMI 4.0 and ACATECH 14.0 evaluate readiness across
technology, organization, strategy, and operations.

Figure 1. Co-occurrence Analysis
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6. Conclusion and Future Research Directions

In recent years, digital transformations have significantly influenced
supply chain processes, stimulating extensive research. Despite
increasing scholarly attention, systematic categorization and trend
identification have remained limited. This research addresses this gap
by conducting a comprehensive bibliometric analysis of 425 scholarly
articles, aiming to systematically analyze the existing body of
knowledge on digital supply chains. The study first answers three
research questions by evaluating trends and identifying influential
journals, authors, institutions, and countries. Analysis shows strong
growth in the field, with key contributions from the UK, India, China,
and the US. Citation analysis revealed that foundational studies
defining core concepts, theoretical frameworks, or key technologies
had the greatest impact and have extensively shaped the existing
literature. To address the remaining questions, science mapping
methods such as bibliographic coupling, co-occurrence, and co-
authorship analyses identified key relationships and eight conceptual
clusters. These clusters span the application of digital technologies
(e.g., 10T, Al, blockchain) and their impacts on supply chain
performance, including sustainability and resilience, as well as
organizational and human aspects like digital skills and change
management.

The study suggests directions for future research, including
building theoretical frameworks, conducting industry-specific
empirical work, and examining SME adoption. Further priorities
include workforce skills, digital culture, and practical integration of
emerging technologies. Moreover, developing maturity models and
organizational readiness assessments adapted to industry and country-
specific contexts can provide valuable decision-making tools for
managers and policymakers.

Keywords: Digital Supply Chain, Industry 4.0, Systematic
Reviewbibliometric Analysis, Keyword Co-Occurrence, Bibliographic
Pair.
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