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Objective: This study aimed to develop a conceptual model of sustainable value creation in digital
supply chains by explaining the mediating role of Al-based digitalization.

Methodology: This applied study employed a descriptive-analytical and developmental design
based on documentary and library research. The study population consisted of scientific sources
addressing digital supply chains, artificial intelligence, digital transformation, and sustainable value
creation. Relevant studies were retrieved from Scopus, Web of Science, and Google Scholar,
primarily covering the 2024-2026 period. Following screening and eligibility assessment, 64
sources were included in the final analysis. Data were analyzed using qualitative content analysis
and systematic coding through initial coding, conceptual categorization, relationship analysis, and
conceptual model development.

Findings: The analytical findings indicated that digital enabling technologies contribute to the
development of supply chain capabilities such as visibility, information integration, flexibility,
traceability, coordination, and resilience, which subsequently facilitate Al-based digitalization. Al-
based digitalization emerged as a mediating mechanism through which digital capabilities are
transformed into sustainable value by enabling predictive analytics, intelligent decision-making,
demand forecasting, inventory and resource optimization, risk prediction, and process automation.
A supportive direct relationship between digital supply chain capabilities and sustainable value
creation was also identified. Sustainable value creation was represented through three interrelated
dimensions: economic, environmental, and social value.

Conclusion: Sustainable value creation cannot be achieved merely through the adoption of digital
technologies; rather, it depends on an organization's ability to transform digital infrastructure and
data into intelligent, predictive, and coordinated decisions. Accordingly, Al-based digitalization
represents a critical mechanism connecting digital supply chain capabilities with economic,
environmental, and social value creation.

Keywords: Sustainable Value Creation, Digital Supply Chain, Artificial Intelligence, Al-Based
Digitalization, Digital Transformation, Supply Chain Sustainability.
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EXTENDED ABSTRACT
Introduction

Digital transformation has fundamentally reshaped the architecture, coordination mechanisms, and
value-creation logic of modern supply chains. Traditional supply chains were primarily designed around
cost efficiency, inventory reduction, and operational continuity; however, contemporary supply networks
operate in environments characterized by uncertainty, technological disruption, environmental pressure,
resource constraints, cybersecurity threats, and increasing stakeholder expectations. Under these
conditions, supply chain performance can no longer be evaluated only through economic indicators.
Organizations are increasingly required to create value simultaneously across economic, environmental,
and social dimensions while maintaining responsiveness and resilience. Sustainable supply chain
management therefore emphasizes the integration of operational efficiency with environmental
responsibility, social accountability, collaboration, and long-term competitiveness (Asiedu et al., 2026;
Singh et al., 2025). Similar concerns have also been reflected in sector-specific studies that emphasize
sustainable value creation and the development of future-oriented supply chain scenarios (Abedini et al.,
2024; Amiri et al., 2024).

The emergence of digital supply chains has provided new mechanisms for addressing these
challenges. Technologies such as artificial intelligence, machine learning, big data analytics, the Internet
of Things, blockchain, cloud computing, digital twins, and intelligent automation allow organizations to
collect, integrate, process, and interpret large volumes of supply chain data. These technologies improve
real-time visibility, traceability, coordination, responsiveness, and risk detection across interconnected
supply networks. The development of digital supply chain business models, however, requires more than
the adoption of isolated technological tools; it requires the integration of technology, organizational
processes, decision-making structures, and value-creation mechanisms (Nuerk & Dafena, 2025; Syed et al.,
2024). Existing research has also shown that enhanced information processing and digital connectivity can
strengthen supply chain resilience through improved risk management and dynamic capabilities (Haicao
et al., 2024; Ivanov et al., 2024; Rashid et al., 2024).

Among digital technologies, artificial intelligence has a particularly important role because it
extends digitalization beyond data collection and connectivity toward prediction, learning, optimization,
and intelligent decision-making. Al-based applications can support demand forecasting, inventory
optimization, supplier evaluation, disruption prediction, logistics planning, automated decision-making,
and real-time adaptation. Generative artificial intelligence has further expanded the potential of Al for
benchmarking operations, synthesizing knowledge, and supporting managerial decision processes (Dubey
et al., 2024). At the same time, the benefits of artificial intelligence are not necessarily automatic. The
impact of digitalization on organizational and supply chain outcomes depends on factors such as digital
culture, integration capabilities, data quality, managerial readiness, and the ability to convert technological
capacity into actionable knowledge (Samouri et al., 2025). Evidence also suggests that the adoption of Al
and digital transformation can enhance supply chain resilience and value co-creation, particularly when
organizations operate under high levels of market uncertainty (Kashmiri Haq & Bagheri Gharabagh, 2024).

This distinction between the availability of digital technologies and the organizational ability to
use them intelligently provides the conceptual basis for Al-based digitalization. Al-based digitalization



can be understood as the integration of digital infrastructure, data flows, and artificial intelligence
capabilities into supply chain processes in a manner that enables predictive, adaptive, and automated
decision-making. This mechanism is particularly important because digital technologies may create
information visibility without necessarily converting that information into sustainable value. Big data
analytics and Al, for example, can improve sustainable performance when they are connected with green
supply chain practices and operational decision systems (Rashid et al., 2025). Likewise, supply chain
integration has been identified as an important mechanism through which digital transformation can
improve resilience (Yu, 2025), while resilience itself is shaped by interconnected structural and managerial
factors rather than by a single technological intervention (Yao, 2025).

The sustainability implications of digital supply chains extend beyond economic efficiency.
Emerging technologies can support circular economy strategies by improving material traceability,
enabling reverse logistics, reducing waste, and facilitating the recovery and reuse of resources (Mamun,
2025; Tathavadekar, 2025). Reverse supply chain studies further demonstrate that digital coordination is
increasingly important for transitioning industrial systems toward circularity (Zhang et al., 2026).
Sustainable value creation is also closely related to financial mechanisms, environmental collaboration,
and multi-stakeholder coordination (Slavinskaité et al., 2025; Zhou & Masi, 2025). At the same time, the
importance of these mechanisms varies across industries, including perishable products, healthcare, agri-
food systems, steel, batteries, and other material-intensive sectors (Longo et al., 2026; O'Connor, 2026; Ruiz-
Orjuela et al., 2025; Zijoodi et al., 2025). Furthermore, increasing digital interdependence creates new
cybersecurity and information-governance risks that must be addressed if digital supply chains are to
remain reliable and sustainable (Odimarha et al., 2024; Song et al., 2024). Accordingly, recent research on
Sustainable Industry 4.0 has increasingly emphasized the need for integrated frameworks that connect
digitalization, resilience, sustainability, and organizational capabilities (Pervez et al., 2026). Therefore, the
present study aimed to develop a conceptual model of sustainable value creation in digital supply chains
by identifying the mediating role of Al-based digitalization.

Methods and Materials

The study was applied in terms of purpose and descriptive-analytical and developmental in terms
of research approach. Because the objective was to construct an integrated conceptual model rather than
manipulate variables experimentally, the study was conducted using a non-experimental documentary
design. The unit of analysis consisted of scientific and professional documents related to digital supply
chains, artificial intelligence, digital transformation, sustainability, resilience, and sustainable value
creation.

Relevant literature was collected from Scopus, Web of Science, and Google Scholar. The main
search terms included “Digital Supply Chain,” “Sustainable Value Creation,” “Artificial Intelligence in
Supply Chain,” “Al-based Digitalization,” “Supply Chain Digitalization,” “Sustainable Supply Chain,”
and related combinations. The search primarily focused on studies published between 2024 and 2026 in
order to capture recent developments, although conceptually important sources were considered when
required for model development. After removing duplicates and excluding sources that lacked direct
relevance to the research constructs, 64 documents were retained for final analysis.

Data were analyzed using qualitative content analysis and systematic coding. First, relevant
concepts, statements, and relationships were extracted from the selected sources. Initial codes were then
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compared, merged where conceptually overlapping, and organized into higher-order categories. The
coding process proceeded from initial coding to conceptual classification, relationship analysis, and final
model development. Particular attention was given to digital enabling technologies, digital supply chain
capabilities, Al-based digitalization mechanisms, and economic, environmental, and social outcomes. The
final model was generated by integrating recurring conceptual patterns and examining the logical
relationships among the identified categories.

Findings

The content analysis of the 64 selected sources produced 418 initial codes. After conceptual
refinement and removal of redundancies, these were reduced to 137 refined codes and 31 final
components. The components were organized into four major categories: digital enabling technologies,
digital supply chain capabilities and processes, Al-based digitalization, and sustainable value creation.

Al-based digitalization represented the largest category, accounting for 128 initial codes, or
30.62% of all identified codes. Digital enabling technologies accounted for 112 codes, equivalent to
26.79%, while supply chain processes and capabilities accounted for 96 codes, or 22.97%. Sustainable
value creation included 82 codes, representing 19.62% of the total.

Among digital enabling technologies, artificial intelligence and machine learning were identified
in 45.31% of the reviewed sources, followed by big data and advanced analytics at 40.63%, the Internet
of Things at 35.94%, blockchain at 28.13%, cloud computing at 25.00%, digital twins at 20.31%, and
intelligent automation at 17.19%. These findings indicated that the technological foundation of digital
supply chains was primarily formed around data generation, connectivity, analytical capability, and
automation.

Within digital supply chain capabilities, end-to-end visibility was the most frequent component
and appeared in 50.00% of the sources. Information integration and sharing appeared in 46.88%,
flexibility and responsiveness in 42.19%, resilience in 39.06%, traceability in 35.94%, and
interorganizational coordination and collaboration in 32.81%.

Al-based digitalization emerged as the central mediating mechanism in the proposed model.
Predictive analytics was identified in 59.38% of the sources, intelligent decision-making in 56.25%,
intelligent demand forecasting in 48.44%, inventory and resource optimization in 45.31%, risk and
disruption prediction in 43.75%, operational process automation in 42.19%, intelligent supplier evaluation
in 35.94%, transportation and route optimization in 34.38%, and real-time learning and adaptation in
29.69%.

Sustainable value creation was organized into three dimensions. In the economic dimension,
operational efficiency was identified in 57.81% of the sources, cost reduction in 54.69%, improved service
and customer value in 40.63%, and agility and innovation capacity in 37.50%. In the environmental
dimension, resource efficiency appeared in 48.44%, waste and emission reduction in 43.75%, and energy
and logistics optimization in 39.06%. In the social dimension, responsible transparency and traceability
were identified in 35.94% of the sources, improvement of safety and working conditions in 28.13%, and
stakeholder accountability in 25.00%.

The final conceptual model indicated a sequential pathway in which digital enabling technologies
support the development of digital supply chain capabilities, these capabilities facilitate Al-based
digitalization, and Al-based digitalization subsequently contributes to sustainable value creation. A



supportive direct relationship between digital supply chain capabilities and sustainable value creation was
also identified, although the mediated pathway through Al-based digitalization emerged as the primary
explanatory mechanism.

Discussion and Conclusion

The findings demonstrate that sustainable value creation in digital supply chains should not be
interpreted as a direct consequence of technology adoption. Rather, it is the outcome of a multi-stage
transformation process in which technological infrastructure is converted into organizational capabilities
and subsequently into intelligent, data-driven decision mechanisms. This distinction is important because
organizations may invest heavily in digital infrastructure without achieving meaningful economic,
environmental, or social improvements if they lack the analytical and managerial capabilities required to
use digital information effectively.

The prominent role of Al-based digitalization indicates that artificial intelligence functions as a
conversion mechanism between digital potential and sustainable performance. Digital technologies
generate connectivity, visibility, and data, whereas Al transforms these resources into predictions,
optimized decisions, automated responses, and adaptive processes. This explains why predictive analytics
and intelligent decision-making emerged as the most frequent components of the mediating construct.

The findings also confirm that sustainable value creation is multidimensional. Economic outcomes
remained highly prominent, particularly operational efficiency and cost reduction, but environmental and
social outcomes were also integral to the model. Digital and Al-based capabilities can reduce waste,
improve resource efficiency, optimize transportation, strengthen traceability, and improve stakeholder
accountability. Consequently, sustainable value creation should be considered a balanced outcome rather
than a purely financial one.

The model further suggests that visibility, information integration, flexibility, resilience, and
collaboration are essential enabling capabilities. Digital technologies become strategically valuable when
they support coordination across organizational boundaries and improve the capacity of the supply chain
to respond to uncertainty. Therefore, the central managerial implication is that digital transformation
should be approached as an organizational and interorganizational capability-building process rather than
as a technology acquisition program.

In conclusion, the study proposes an integrated model in which digital enabling technologies create
the infrastructure for digital supply chain capabilities, these capabilities support Al-based digitalization,
and Al-based digitalization mediates the transformation of technological capacity into economic,
environmental, and social value. The model provides a conceptual foundation for future empirical testing
and offers a structured explanation of how organizations can move from digital adoption toward intelligent
and sustainable value creation in supply chains.
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