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1. Introduction 

As digital infrastructures become increasingly embedded in business operations and supply 

chain systems, Web 3.0 and Metaverse technologies are emerging as a significant topic in 

logistics and supply chain management (L&SCM). Their significance lies not only in the 

introduction of new technological capabilities, but also in the restructuring of the recording, 

verification, and coordination of information, resources, and decisions across organizational 

boundaries. Compared with earlier waves of technological change centered on information 

digitization, process automation, and platform connectivity, Web 3.0 places greater emphasis 

on decentralized architectures, trusted transaction mechanisms, and peer-to-peer data 

exchange. These features enable resources, information, and decisions to be recorded, verified, 

and coordinated across broader networks. Building on these foundations, the Metaverse 

further expands the possibilities for operations through virtual-physical integration, digital 

twins, and immersive interaction environments. As a result, emerging digital technologies are 

exerting growing influence on supply chain transparency, inter-organizational coordination, 

platform governance, operational interaction, and resource allocation in complex systems. 

Recent industry evidence reinforces this trend, as by 2025, 98% of more than 800 surveyed 

manufacturers begin digital transformation initiatives and 92% of surveyed manufacturers 

experiment with or have already implemented Metaverse related use cases. 1  Their 

implications therefore extend well beyond standalone tools and increasingly reach more 

fundamental issues of operational efficiency, system coordination, and governance 

arrangements. 

 

1 https://www.deloitte.com/us/en/insights/industry/manufacturing-industrial-products/manufacturing-industry-

outlook/2025.html 



For L&SCM, this shift redefines several core managerial concerns. It foregrounds 

governance in decentralized environments, cross tier coordination under greater transparency 

and verifiability, interaction and capability formation in immersive and platform mediated 

settings, and implementation conditions in contexts marked by institutional frictions and 

operational risk. Accordingly, the importance of Web 3.0 and Metaverse technologies lies not 

simply in the capabilities they provide, but in the deeper structural adjustments they are 

driving in the operating logics of operations and supply chain systems. 

Despite their growing importance for modern logistics, supply chains, and business 

operations, systematic research on the implications of Web 3.0 and Metaverse technologies 

for operational decision-making, governance structures, and system coordination remains 

limited. Existing studies often emphasize technical functionalities, application prospects, or 

localized practices in particular settings. By contrast, more integrated understanding is still 

needed regarding the mechanisms through which these technologies reshape operational 

systems, the boundary conditions under which their effects unfold, and the sources of 

variation across organizations and contexts. Against this backdrop, this special issue responds 

to a pressing need in this emerging domain by bringing together studies grounded in different 

settings, methods, and problem orientations. By doing so, it seeks to build a more systematic 

account of the role of Web 3.0 and Metaverse technologies in logistics, supply chain 

management, and business operations, and to provide a stronger basis for future theory 

development and research. 

2. The Genesis and Scope of This Special Issue 

This special issue is motivated by the continued expansion of Web 3.0 and Metaverse 

technologies across business operations, logistics, and supply chain management, as well as 

by the growing need to examine their managerial and operational implications in a more 

systematic manner. Unlike earlier waves of technological change that primarily support 

information digitization, process automation, and platform connectivity, Web 3.0 emphasizes 

decentralized architectures, trusted transaction mechanisms, and direct data exchange across 

distributed networks. At the same time, the Metaverse introduces the integration of virtual and 

physical environments, digital twins, and immersive interaction environments that extend the 

possibilities for operational coordination, resource allocation, value exchange, and 



organizational interaction. Taken together, these developments are expanding the scope of 

inquiry in operations and supply chain management beyond digital infrastructure itself and 

toward broader questions of verification, coordination, governance, and execution. This 

special issue is therefore intended not only to respond to a rapidly expanding area of inquiry, 

but also to organize a still fragmented body of research into a more coherent and recognizable 

scholarly agenda. 

In terms of scope, this special issue does not treat Web 3.0 and the Metaverse as purely 

technological concepts. Instead, it focuses on their operational implications and managerial 

significance within operations and supply chain systems. Its thematic coverage includes 

supply chain transparency, collaborative decision making, smart contracts, innovative supply 

chain finance, sustainable supply chain management, and the industrial Metaverse. It also 

encompasses Web 3.0-driven methods for L&SCM, operational efficiency in the Metaverse, 

and strategic issues related to technology adoption and organizational response. Accordingly, 

the special issue is concerned less with engineering implementation than with the systemic 

consequences that arise when these technologies become embedded in complex operational 

and supply chain settings. These consequences include changes in information flows, product 

flows, financial flows, governance arrangements, and organizational practice. More broadly, 

the special issue defines an emerging interdisciplinary space centered on the organizational 

embedding, coordination mechanisms, governance logics, and differentiated effects across 

institutional and environmental conditions. Its distinctiveness therefore lies not in following 

technological novelty as such, but in examining the managerial and organizational 

consequences of these technologies in complex operational settings. 

3. Thematic Clusters in This Special Issue 

This special issue comprises ten articles on Web 3.0 and Metaverse technologies. Together, 

they cover a wide range of topics, including supply chain transparency, traceability, platform 

governance, immersive operations, gig work, and digital operations adoption in high-risk 

settings, while also reflecting substantial diversity in research objects, application contexts, 

and analytical perspectives. Viewed collectively, these clusters capture several core 

dimensions through which Web 3.0 and Metaverse technologies are beginning to reshape 

operations and supply chain systems. From the standpoint of substantive focus and problem 



orientation, these studies can be organized into three primary thematic clusters, together with 

one boundary-extending section. (1) Visibility and Traceability in Supply Chains. This cluster 

examines how Web 3.0, blockchain, artificial intelligence (AI), and metaverse-enabled 

architectures enhance supply chain visibility, traceability and cross-tier coordination, thereby 

reshaping sourcing decisions, closed-loop operations, and supply chain finance. (2) 

Governing Decentralized Platforms. This cluster focuses on the institutional and strategic 

foundations of decentralized platforms, with particular attention to consensus mechanisms, 

platform compatibility, data security, and related governance arrangements. (3) Immersive 

Operations and Work. This cluster turns to the human dimension of operations, showing how 

immersive technologies and platform-mediated systems are transforming customer interaction, 

firm capability, and work organization. In addition, one study examines the organizational 

and institutional constraints surrounding digital operations adoption in a high-risk 

humanitarian context. By doing so, it extends the boundaries of this special issue to settings 

marked by heightened risk and stronger institutional frictions, and deepens our understanding 

of the conditions and real-world constraints under which Web 3.0 and Metaverse technologies 

can be applied in broader operations contexts. The specific content of each cluster is 

discussed below. 

3.1 Visibility and Traceability in Supply Chains 

The first cluster of studies in this special issue shows that the influence of Web 3.0 and 

related digital technologies on supply chain management is most visibly reflected in the 

reconfiguration of visibility, traceability, and cross-tier coordination. Rather than merely 

improving information recording or process support, these technologies enhance the 

traceability and verifiability of product, information, and even financial flows, while also 

strengthening coordination across supply networks. Accordingly, visibility and traceability 

emerge not simply as informational features, but as operational mechanisms that reshape 

coordination, verification, and resource allocation. 

Some studies in this cluster examine the role of traceability in sourcing and verification 

decisions at the product and process levels. Cao and Sun (2025) investigate a cross-border 

fresh produce supply chain and analyze the joint decision problem of whether a retailer 

introducing a private label should source domestically or overseas and whether an 



international brand should adopt blockchain technology in response. Importantly, their study 

treats blockchain-enabled traceability not simply as an auxiliary instrument for strengthening 

consumer trust, but as a strategic factor that interacts with brand spillover effects, competition 

intensity, and sourcing strategy in shaping operational choices. Malik et al. (2026) extend the 

discussion toward system development and practical validation. Focusing on the dairy supply 

chain, they develop and implement a traceability prototype enabled by hybrid blockchain and 

AI and show how smart contracts, decentralized applications (Dapps), and Web3 technologies 

support data collection, verification, and tracking processes, thereby improving transparency, 

immutability, and accountability. 

Other studies in this cluster extend the significance of visibility enhancement to more 

complex multi-tier systems in network and financing settings. Duong et al. (2026) focus on 

electric vehicle battery closed-loop supply chains and develop an Operational 

Decentralization Framework to examine how Web 3.0, the Metaverse, blockchain, and digital 

twins may reconfigure multiple stages of battery design, manufacturing, end-of-life 

diagnostics, procurement, waste management, inventory control, and circular energy/grid 

operations. Their analysis suggests that visibility and traceability in closed-loop supply chains 

should no longer be understood as localized information improvements, but as part of a 

broader transition toward decentralized coordination and system-wide reconfiguration. Yang 

and Qin (2025) bring the discussion into supply chain finance (SCF). By comparing a 

traditional model, a partially visible digital model, and an advanced digital model, they show 

that Web 3.0-driven cross-tier visibility and the de-core trend enable deep-tier suppliers to 

obtain financing directly from financial institutions, thereby reducing dependence on the 

credit guarantees of core firms, mitigating disruption risk, and improving financing efficiency. 

Visibility enhancement thus extends beyond product and logistics tracking to the restructuring 

of financial and credit flows in multi-tier supply chains. 

Viewed collectively, the studies in this cluster indicate that the significance of Web 3.0 

and related digital technologies lies not simply in transparency enhancement, but in the 

movement from visibility to verifiability and from localized tracing to cross-tier coordination. 

Across sourcing, closed-loop systems, and supply chain finance, visibility and traceability 

become mechanisms for restructuring coordination, resource allocation, and risk management. 



At the same time, these studies suggest that higher visibility does not automatically translate 

into better operational outcomes, as its effects remain conditioned by integration complexity, 

data standardization, cross-organizational coordination capability, and implementation costs. 

3.2 Governing Decentralized Platforms 

The second group of studies in this special issue shifts the discussion from visibility and 

traceability in supply chains to the institutional foundations of digital platforms. Unlike the 

previous cluster, which focuses on tracing, verification, and information sharing across supply 

networks, this group of studies shows that the performance of Web 3.0 platforms and related 

digital ecosystems depends less on decentralization itself than on the governance 

arrangements that structure verification, incentives, compatibility, security, and regulatory 

alignment. 

At the level of platform design, the governance of Web 3.0 platforms is shaped by the 

institutional logic embedded in consensus mechanisms. Jin et al. (2025) move the discussion 

to the foundational architecture of Web 3.0 blockchain platforms by focusing on the choice 

between Proof of Work (PoW) and Proof of Stake (PoS) as alternative consensus mechanisms. 

Their study shows that the choice between the two is not simply a technical one. Rather, it 

involves a broader institutional decision regarding transaction verification, participant 

incentives, and overall platform performance. Through a game-theoretic analysis, they further 

demonstrate how mining costs, token reward design, and penalties associated with data-

processing capacity shortages jointly shape the platform’s optimal choice. From this 

perspective, the contribution of the study lies in framing platform governance as a mechanism 

design problem: a Web 3.0 platform must decide not only how transactions are validated, but 

also how rewards and constraints are structured to sustain participation and system stability. 

At the level of cross platform relations, governance is further conditioned by the tension 

between compatibility and data security. Wu et al. (2025) extend the governance question to 

the domain of inter-platform compatibility and data security. Focusing on the compatible 

mode between large-scale platforms (LSPs) and small-scale platforms (SSPs), they analyze 

how greater cross-platform data exchange reshapes pricing, compatibility strategy, and 

blockchain-based defense efforts, while also examining the role of government regulation in 

influencing platform behavior and social welfare. Their findings suggest that compatibility 



can expand market access and strengthen cooperative advantages, but it also amplifies the 

risks of data breaches and security failures. As a result, data security becomes a central 

governance issue rather than a peripheral technical concern. More importantly, the study 

shows that government regulation does not necessarily improve social welfare under all 

conditions, as its effects remain contingent on consumers’ sensitivity to data security and on 

the level of security investment made by platforms. 

Collectively, this cluster of studies shows that the significance of Web 3.0 platforms lies 

less in architectural novelty than in the reconfiguration of platform governance. Whether the 

issue concerns consensus mechanisms or platform compatibility and data security, platform 

performance depends less on decentralization itself than on the governance foundations built 

around verification, incentives, security, and regulation. As a result, decentralization does not 

diminish platform governance problems. Instead, it pushes them toward deeper institutional 

domains, including consensus design, compatibility arrangements, data security investment, 

and regulatory intervention. 

3.3 Immersive Operations and Work 

Beyond these structural and governance concerns, the third group of studies in this special 

issue turns to the human dimension of operations. It shows that the significance of emerging 

digital and immersive technologies lies not in interface novelty itself, but in the 

reconfiguration of interaction, capability formation, and work organization. 

In customer facing and firm level operations, immersive technologies reshape interaction, 

capability, and risk. Guo et al. (2025) examine a platform environment in which a 

manufacturer operates through both an agency channel and a live-streaming channel, and 

analyze the choice between an internal anchor and an external anchor under Metaverse 

technology adoption. Rather than treating Metaverse technology as a mere display tool, the 

study incorporates it into such operational features as live-interaction efficiency, the 

encroaching effect, and the long-term effect, thereby clarifying its role in customer facing 

operations. At the firm level, Xiong et al. (2026) move the discussion to firm-internal 

operations by examining the effect of virtual reality-enabled manufacturing practices (VRMPs) 

on firm risk. Using matching and difference-in-differences analysis, they show that the 

adoption of VRMPs helps reduce firm risk, with the effect being stronger in more competitive 



and dynamic markets and weaker in more munificent environments. These findings suggest 

that virtual reality contributes not only to localized process improvement, but also to broader 

organizational capabilities related to sensing, decision making, workflow simulation, and 

resource reconfiguration. 

In work organization, digitally mediated platforms reshape labor arrangements and 

algorithmic control. Li et al. (2025) extend the discussion to the domain of platform-mediated 

work and labor organization, thereby broadening the analytical scope of this cluster to the 

operating logic of digitally mediated labor. As a bibliometric systematic literature review and 

content analysis, their study systematically traces the evolution of research on gig work and 

identifies several key themes, including the definition of gig work, its drivers and challenges, 

gig workers’ well-being, and platform management and algorithms. Rather than focusing on a 

specific metaverse application, the article situates gig work within the broader context of Web 

3.0 and shows how platformization and digital technologies are reshaping work arrangements, 

labor relations, and algorithmic control. 

Collectively, this group of studies extends the special issue from structural and 

governance concerns to the level of organizational practice and operational consequences, 

showing that the significance of emerging digital and immersive technologies lies not in 

interface novelty itself, but in the reconfiguration of interaction, capability formation, and 

work organization. Across customer engagement, firm level operations, and platform 

mediated labor, these technologies increasingly function as organizational mechanisms that 

reshape coordination, control, and risk. At the same time, their effects remain contingent on 

interaction efficiency, market conditions, resource availability, and platform governance 

arrangements. 

3.4 Digital Operations in Humanitarian Contexts 

Finally, beyond the three thematic clusters above, the special issue includes a final study that 

extends the discussion to operating contexts marked by heightened risk and stronger 

institutional frictions. Rather than focusing on Web 3.0 or Metaverse technologies as such, 

Islam et al. (2025) investigate the barriers to using Automatic Identification System (AIS) 

data in ship-based evacuation planning in the coastal humanitarian context of Bhasan Char in 

the Bay of Bengal. Drawing on Leavitt’s Diamond model and a mixed-method design that 



combines interviews, surveys, and the fuzzy Decision-Making Trial and Evaluation 

Laboratory (DEMATEL) method, the authors identify several key barriers, including 

governmental restrictions, training and education, cultural sensitivity, lack of coordination, 

policy ambiguity, the absence of standard operating procedures, and resource allocation 

inefficiencies. Its findings show that the operational value of digital tools in high-risk settings 

depend not only on technical functionality, but also on their embedding in organizational 

arrangements, institutional environments, and cross actor coordination mechanisms. 

This study extends the discussion in this special issue from technological potential to 

implementation conditions and real-world constraints. More broadly, the studies in this 

special issue identify several major pathways through which Web 3.0 and Metaverse 

technologies reshape operations and supply chain systems, including the enhancement of 

visibility and traceability, the reconfiguration of decentralized platform governance, and the 

transformation of interaction, capability formation, and work organization. The high-risk 

humanitarian context study adds an important qualification by showing that the operational 

effects of these technologies also depend on policy support, organizational readiness, 

implementation rules, and cross actor coordination. In this sense, the special issue not only 

enriches research on Web 3.0 and Metaverse technologies in O&SCM, but also sharpens 

understanding of their application boundaries and institutional dependence in complex 

operating environments. 

4. Future Research Agenda 

Although the studies included in this special issue offer a relatively systematic account of the 

implications of Web 3.0 and Metaverse technologies for L&SCM, several important issues 

still require further development. Existing research identifies the importance of visibility, 

governance, immersive interaction, and implementation conditions, but it does not yet provide 

a sufficiently systematic explanation of the mechanisms underlying the effects of these factors 

on different operational outcomes. In contexts characterized by cross-organizational, cross-

tier, and multi-actor coordination, greater information transparency does not necessarily 

improve coordination efficiency. Likewise, the institutional design of decentralized platforms 

does not automatically enhance overall performance, and immersive technologies may 

generate markedly different effects across settings. In addition, the boundary conditions of 



these technologies remain insufficiently specified. Industrial contexts, governance structures, 

institutional environments, and organizational readiness all shape their actual effects. Finally, 

the organizational, institutional, and coordination constraints highlighted in the final study 

further indicate that a substantial gap persists between technological potential and realized 

operational performance, and that this gap remains underexplored in current research. 

Against this backdrop, future research can advance along three main directions. First, 

greater attention should be given to identifying underlying mechanisms. Rather than simply 

testing performance effects, future studies should examine the mechanisms underlying 

changes in verification, incentives, coordination, and organizational control. Case studies, 

field research, experiments, quasi-natural experiments, and fine-grained multi-source data can 

help identify these mechanisms and their causal effects more systematically. Second, future 

research should more systematically identify and compare boundary conditions across 

settings. Web 3.0 and Metaverse technologies do not operate in the same way across 

industries, organizations, or platform structures. More work is therefore needed on the joint 

effects of industrial contexts, governance structures, institutional environments, and 

organizational readiness on technological outcomes. To this end, text mining, cross-context 

comparative research, platform data analysis, and digital twin testing can capture contextual 

variation more precisely. Finally, greater emphasis should be placed on implementation and 

diffusion. Research in high-risk settings shows that technology adoption is not merely a 

technical matter, but also an organizational and institutional one. Its outcomes depend on 

policy support, implementation rules, organizational arrangements, and cross-actor 

coordination. For L&SCM research, this means that future work should move beyond 

technological functionality or conceptual promise and engage more directly with real 

organizations and complex settings in order to identify adoption barriers, diffusion pathways, 

and implementation constraints. In this area, longitudinal case research, field-based inquiry, 

process studies, and simulation-informed empirical designs can deepen our understanding of 

the diffusion and operation of emerging digital technologies in complex environments. 

5. Conclusion and Implications 

The significance of Web 3.0 and Metaverse technologies for L&SCM does not lie in a set of 

isolated technological applications, but in the multidimensional reconfiguration of operational 



and supply chain logics. On the one hand, these technologies enhance visibility, traceability, 

and cross tier transparency in supply chains. On the other hand, they reconfigure the 

governance logic of decentralized platforms and further transform interaction patterns, 

capability formation, and work organization in operations. 

At the theoretical level, this special issue advances three important research areas. First, 

it extends research on supply chain visibility from information transparency to traceability, 

verifiability, and cross-tier coordination. Second, it deepens our understanding of 

decentralized platform governance by showing that the key issue is not whether a 

decentralized architecture is adopted, but whether a sustainable governance foundation can be 

established around consensus mechanisms, compatibility arrangements, data security, and 

regulatory interfaces. Third, it broadens existing discussions of how digital technologies 

shape operational practice by bringing interaction architecture, capability formation, work 

organization, and implementation conditions into the analysis. In this respect, the contribution 

of the special issue does not lie simply in expanding the application scope of Web 3.0 and 

Metaverse technologies in L&SCM. More importantly, it shifts the research focus from 

technology application itself to the mechanisms through which these technologies operate and 

the boundary conditions under which their effects unfold. 

At the practical level, this special issue also offers important implications. For firms, the 

value of emerging digital technologies lies not only in process digitalization or interface 

improvement, but also in the extent to which they can be embedded in supply chain 

coordination, platform governance, capability development, and work organization. For 

platform operators, decentralized technologies do not generate higher efficiency automatically. 

Their actual effects still depend on the design of incentives, the adequacy of security 

investment, and the robustness of governance arrangements. For policymakers and other 

institutional actors, the study set in a high-risk context further indicates that technology 

diffusion and implementation outcomes depend heavily on policy support, regulatory clarity, 

organizational readiness, and cross-actor coordination. For these reasons, the special issue not 

only enriches the research landscape on Web 3.0 and Metaverse technologies in L&SCM, but 

also provides an important reference point for their application and diffusion in complex 

operating environments. 



Taken as a whole, the special issue centers on the multi layered implications of Web 3.0 

and Metaverse technologies for L&SCM. Its value lies not only in bringing together 

representative studies in this emerging domain, but also in providing a clearer point of 

departure for understanding the mechanisms, boundary conditions, and real-world constraints 

associated with emerging digital technologies in complex operating environments. 
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