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Introduction. In today’s increasingly interconnected global economy, supply 
chains are evolving into complex, digital ecosystems that depend heavily on seamless, 
timely, and secure information sharing among diverse stakeholders. From raw material 
sourcing to final delivery, efficient communication and data exchange across the 
supply chain are critical to ensuring visibility, traceability, and operational resilience. 
However, this information flow is fraught with challenges, particularly concerning data 
privacy, unauthorized access, and cybersecurity threats. 

The growing reliance on cloud platforms, Internet of Things (IoT) devices, and 
cross-organizational digital infrastructures has amplified the need for secure 
information sharing mechanisms. With supply chains spanning multiple geographic 
and organizational boundaries, traditional data management approaches are no longer 
sufficient. Cyberattacks, data breaches, and fraudulent activities are now common 
concerns, especially in light of recent high-profile disruptions across global logistics 
and manufacturing sectors. These risks necessitate the implementation of software 
solutions capable of ensuring confidentiality, integrity, and availability of supply chain 
data. 
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Recent advances in digital technologies such as blockchain, artificial intelligence 
(AI), and secure multi-party computation offer promising directions for enhancing the 
security of information sharing. Numerous software systems have been developed to 
support this goal, each incorporating a variety of encryption, identity management, and 
consensus mechanisms. However, despite the proliferation of such technologies, there 
is a lack of consolidated understanding regarding their comparative capabilities, 
limitations, and practical applicability within real-world supply chain contexts. 

This paper aims to provide a comprehensive review of contemporary software 
solutions designed for secure information sharing in supply chain systems. It explores 
both centralized and decentralized platforms, highlights emerging cybersecurity 
frameworks, and evaluates the role of enabling technologies in enhancing data 
protection and supply chain performance. The objective is to equip researchers and 
practitioners with a structured overview of the current state of the art and to identify 
potential directions for future innovation and deployment. 

Literature Review. The integration of secure information-sharing technologies 
into supply chain systems has emerged as a critical area of focus in modern logistics 
and industrial operations. This section presents a comprehensive review of recent 
scholarly literature addressing various software frameworks, blockchain technologies, 
artificial intelligence (AI) applications, and cybersecurity mechanisms aimed at 
facilitating secure data exchange across supply chains. 

Ahlawat and Sangwan [1] proposed a blockchain-based framework tailored to the 
manufacturing sector, emphasizing blockchain’s potential for tamper-proof, secure 
information sharing and enhanced end-to-end visibility within supply chains. In a 
related vein, Jabbour et al. [2] investigated information management challenges 
associated with Industry 4.0, identifying both opportunities and impediments to 
achieving secure digital data flows in sustainable supply chains. 

Wong et al. [3] conducted a comprehensive review of blockchain applications, 
highlighting their significance in advancing sustainability, transparency, and security 
in supply chain contexts. Expanding on this, Sharma et al. [4] introduced a blockchain-
driven software architecture aimed at improving both security and operational 
efficiency, with demonstrable applications in logistics. 

Cybersecurity has been a central theme in the literature, as illustrated by Yadav 
and Singh [5], who offered a structured review of supply chain vulnerabilities and 
emergent cyber threats. Their work categorized various mitigation strategies, including 
encryption technologies, access control mechanisms, and decentralized systems. 
Ivanov and Dolgui [6] further contributed to this discourse by conceptualizing the 
digital supply chain twin—a model designed to simulate disruption risks and reinforce 
resilience through secure digital replication. 

In their extensive survey, Tan et al. [7] examined secure information-sharing 
mechanisms in blockchain-enabled supply chains. Their findings highlighted a 
persistent gap between theoretical constructs and practical implementation, advocating 
for the adoption of standardized interoperability protocols. Complementarily, Rane and 
Thakker [8] reviewed the role of digital technologies in enhancing supply chain 
performance, with an emphasis on security-focused software solutions. 
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Gaur et al. [9] developed an integrated blockchain framework for logistics and 
supply chain management, underscoring blockchain’s capacity to facilitate 
decentralized and secure data exchange. Srivastava et al. [10] provided a focused 
analysis on blockchain’s applications in supply chain cybersecurity, proposing a 
comprehensive taxonomy of use cases and delineating directions for future research. 

The broader theme of digital transformation was addressed by Shou and Wang 
[11], who developed a digital capability framework that supports secure information 
exchange, particularly under conditions of supply chain disruption. Lin and Liao [12] 
examined the synergistic role of artificial intelligence and secure software solutions, 
proposing an integrated model for safeguarding data in supply chain operations. 

A bibliometric and content analysis conducted by Baidya and Bandyopadhyay 
[13] identified key trends and research gaps in the domain of secure information 
sharing, emphasizing the critical role of real-time, software-mediated coordination 
among supply chain partners. Basole et al. [14] introduced the concept of enterprise 
digital twins, positioning them as software integration platforms that enable secure, 
virtualized inter-organizational data exchanges. 

Finally, Rejeb et al. [15] explored the concept of digital trust and its intersection 
with cybersecurity in distributed supply chains. Their analysis underscored the 
importance of secure digital identities and protocols, linking the reliability of software 
systems to trust among supply chain partners. 

Main part. The central challenge identified across the literature is the lack of 
secure, interoperable, and real-time data exchange mechanisms among stakeholders in 
complex, distributed supply chain networks. Traditional supply chain systems often 
suffer from data silos, limited transparency, poor traceability, and vulnerability to cyber 
threats. These limitations are further exacerbated in digitally transforming environments 
where increasing data volumes, stakeholder heterogeneity, and globalization necessitate 
robust, scalable, and secure information-sharing architectures. 

Despite advancements in digital technologies, many organizations still rely on 
fragmented IT systems, which inhibit seamless data integration and expose sensitive 
supply chain data to privacy and integrity risks. Moreover, the rapid emergence of Industry 
4.0 technologies has outpaced the development of unified standards and security 
frameworks, creating a gap between technological potential and practical implementation. 

The scholarly literature presents a range of technological approaches aimed at 
addressing the multifaceted challenges of secure data exchange in supply chain 
environments. Among the most prominent are blockchain technology, cybersecurity 
software frameworks, digital twins, and artificial intelligence (AI). Each of these 
approaches contributes distinct advantages to the domain while simultaneously 
exhibiting certain limitations shaped by implementation context and operational scale. 

Blockchain has received considerable attention in recent studies for its 
decentralized architecture, immutability, and capacity to enhance transparency within 
supply chains [1, 3, 4, 9, 10]. Its application is particularly effective in securing data 
integrity and fostering trust among distributed, and often untrusted, stakeholders. 
Nevertheless, despite its potential, the widespread adoption of blockchain is hindered 
by significant barriers, including high implementation costs, scalability issues, and the 
complexity of integration with legacy systems. 
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Cybersecurity frameworks, as explored by Yadav and Singh [5] and Srivastava et 
al. [10], serve as foundational mechanisms to mitigate cyber threats through the 
deployment of encryption protocols, access control mechanisms, and anomaly 
detection systems. These approaches play a critical role in safeguarding data 
confidentiality and system integrity. However, their effectiveness is frequently 
constrained by the need for expert configuration and maintenance, and by the fact that 
they often operate in isolation without seamless interoperability across platforms. 

Digital twin technology, as proposed by Ivanov and Dolgui [6] and further 
developed by Basole et al. [14], offers a novel means of enhancing supply chain 
resilience through the simulation and management of potential disruptions. By creating 
virtual representations of supply chain processes, digital twins facilitate improved 
decision-making based on real-time data inputs. Despite their strategic advantages, 
these systems demand high-quality, real-time data streams and robust analytics 
capabilities, which may not be readily available in all operational settings. 

Artificial intelligence also plays a growing role in advancing supply chain 
security. Lin and Liao [12] argue that AI contributes not only to predictive analytics 
but also to proactive threat detection through intelligent algorithmic processing. The 
integration of AI into secure data-sharing frameworks promises increased efficiency 
and responsiveness. However, the effectiveness of AI applications is highly contingent 
upon the availability of accurate and comprehensive data, and they continue to face 
challenges related to algorithmic transparency, explainability, and ethical 
considerations in deployment. 

Taken together, these technologies represent complementary yet distinct 
strategies for enhancing security in supply chain information systems (Table 1). While 
each offers significant promise, their optimal implementation often depends on the 
specific needs, resources, and digital maturity of the adopting organization. 

 
Table 1. Real-World Applications: Comparative Summary 

Study Technology Application 
Domain 

Key Benefits Limitations 

1 2 3 4 5 
Ahlawat & 
Sangwan [1] 

Blockchain Manufacturing Tamper-proof 
data sharing, 
traceability 

Integration 
complexity 

Wong et al. [3] Blockchain Sustainable 
supply chains 

Transparency, 
sustainability, 
security 

Scalability issues 

Sharma et al. [4] Blockchain-
based software 

Logistics Operational 
efficiency, data 
integrity 

High cost of 
implementation 

Yadav & Singh 
[5] 

Cybersecurity 
Framework 

General SC 
systems 

Threat 
identification, 
encryption 
models 

Technical 
complexity 
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Continuation of Table 1. 
1 2 3 4 5 

Ivanov & Dolgui 
[6] 

Digital Twin Risk 
management 

Disruption 
simulation, 
resilience 

Real-time data 
dependency 

Gaur et al. [9] Blockchain Logistics 
integration 

Decentralized 
info exchange 

Limited 
regulatory support 

Lin & Liao [12] AI + Secure 
Software 

Supply chain AI 
security 

Intelligent 
monitoring, 
proactive defense 

Data quality & 
model 
transparency 

Basole et al. [14] Digital Twin Inter-
organizational 
SC 

Secure 
virtualization of 
data sharing 

High 
computational 
requirements 

Rejeb et al. [15] Cybersecurity + 
Trust 

Distributed SC 
networks 

Digital identity 
management, 
partner trust 

Trust-building 
over time 

Conclusion.  
This article has presented a comprehensive systematic review of recent 

advancements in technologies and methodologies designed to ensure secure 
information exchange within supply chain systems. Through an in-depth analysis of 
contemporary literature, it is evident that the integration of digital technologies—
particularly blockchain, cybersecurity frameworks, artificial intelligence, and digital 
twins—offers significant potential to address the challenges of data integrity, 
transparency, interoperability, and resilience in increasingly complex and distributed 
supply chain environments. 
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