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Background and Obijectives: In the contemporary era, the global transition
toward Industry 4.0 has fundamentally reshaped the paradigms of logistics
and supply chain management. Within the defense sector, the Defense Supply
Chain (DSC) represents a core pillar of national power and strategic
deterrence. However, defense-oriented supply chains operate under a unique
set of constraints, including pervasive sanctions, stringent security
requirements, the necessity for high levels of strategic inventory, and the need
for exceptional resilience in environments characterized by high uncertainty.
Despite extensive research on commercial supply chain maturity models
most of which emphasize lean principles and profit maximization existing
frameworks rarely address the distinct security, operational, and resilience-
related imperatives that define military contexts. As a result, the absence of a
tailored and comprehensive smart maturity model appropriate for these
high-risk conditions has constrained progress toward smart transformation in
the defense supply chain domain. This study addresses this critical gap by
developing a localized, multi-dimensional smart maturity framework
designed specifically for the defense sector. The aim is to identify the
fundamental dimensions, Components and indicators that characterize smart
transformation in the DSC and to explain how these elements interact to
strengthen operational resilience, enhance the speed of threat response, and
support strategic deterrence.

Materials and Methods: This research employed a sequential mixed-
methods design. The qualitative phase adhered to the seven-step meta-
synthesis protocol established by Sandelowski and Barroso. A systematic
review was conducted across Web of Science, Scopus, Google Scholar, and
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Civilica, focusing on studies published within the preceding five years. From
an initial pool of 110 articles, a final corpus of 25 high-quality studies was
selected based on achieving a Mixed Methods Appraisal Tool (MMAT) score
exceeding 60 percent. Through rigorous thematic coding, 32 distinct
indicators were extracted and subsequently organized into 16 components
and five core dimensions, demonstrating strong inter-coder reliability (Kappa
= 0.874). In the quantitative phase, the proposed conceptual model was
empirically validated using Partial Least Squares Structural Equation
Modeling (PLS-SEM) in SmartPLS4, drawing on survey data from a
purposive sample of 150 senior experts in military logistics and digital
transformation.

Results: This study, employing a rigorous mixed-methods approach, initially
conducted a qualitative Meta-Synthesis to develop a multidimensional
maturity model for the smart transformation of the defense supply chain. This
model comprises five core dimensions: “Smart Operational Capabilities,”
“Smart Efficiency and Productivity,” “Smart Integration and Collaboration,”
“Smart Security and Resilience,” and “Smart Organizational Foundations.”
The meta-synthesis process identified 16 key components and 32 precise
guantitative indicators, establishing a structured framework for assessment
and guidance. Subsequently, quantitative analysis was performed using
SmartPLS4 to validate the model’s constructs. The analysis confirmed high
reliability and validity across all dimensions, with Composite Reliability
(CR) consistently exceeding 0.88 and Average Variance Extracted (AVE)
values surpassing 0.60. Assessment of the structural model revealed “Smart
Organizational Foundations” as the most influential driver of transformation.
This dimension exhibited a significant path coefficient (p= 0.52, p < 0.001)
towards “Smart Integration and Collaboration.” The model further
demonstrated substantial explanatory power for “Smart Efficiency and
Productivity” (R*>= 0.57) and “Smart Integration and Collaboration” (R*=
0.51). Collectively, these findings underscore that while technological
adoption is a critical factor, the maturity of the human and strategic
infrastructure ultimately serves as the primary enabler for cultivating a truly
smart defense ecosystem.

Conclusion: The findings emphasize that smart maturity in Iran's defense
industries cannot be measured by commercial metrics like "just-in-time"
delivery. Instead, it must be defined by "maximizing operational readiness"
and "active resilience." The pivotal role of organizational foundations
suggests that policymakers should prioritize human capital development and
cultural change before large-scale technological investment. The inclusion of
a dedicated security dimension highlights that for the DSC, technological
advances are only as mature as the cyber-defense and recovery mechanisms
protecting them. This model allows defense managers to identify
performance gaps objectively and allocate resources to dimensions with the
highest impact on combat support.
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