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[bookmark: _Toc213996900]Introduction
The modern world is witnessing a radical transformation in business management and operational processes due to rapid technological advancements, including digitalization, artificial intelligence, the Internet of Things, and advanced analytics. This transformation has directly impacted supply chains, which now face greater challenges in responding to market fluctuations, environmental changes, and unforeseen operational risks. In this context, the concept of smart supply chain resilience has emerged as a vital element to ensure organizations can adapt to these changes quickly and efficiently by employing modern technologies that enable risk prediction and faster, more accurate decision-making (Agustian, 2023).
Project management is one of the fundamental pillars that directly influences the success of smart supply chains. It involves resource allocation, process planning, progress monitoring, and ensuring the achievement of the organization's strategic objectives. The concept of project management maturity refers to the extent to which an organization can effectively and sustainably apply project management principles and methodologies, including planning, execution, monitoring, and continuous improvement. The higher the level of organizational maturity in project management, the greater the ability of companies to integrate technology and smart techniques into their supply chains, achieving greater resilience in the face of internal and external challenges and changes (Dubey, 2024).
The importance of this study stems from the urgent need to understand the relationship between project management maturity and the resilience of smart supply chains in the Saudi Arabian manufacturing sector, a cornerstone of the national economy that is undergoing a transformation towards digitalizing processes and improving operational efficiency. Despite the growing interest in digital transformation and smart technology, companies' ability to fully leverage these technologies depends heavily on their level of organizational maturity in project management and whether they can strategically employ this management approach to support supply chain resilience and mitigate operational risks (ValaskovaCorresponding, 2025).
This study aims to provide a comprehensive overview of how to enhance the resilience of smart supply chains by raising the level of project management maturity. This will be achieved through an analysis of organizational capabilities, planning and execution efficiency, and the effectiveness of control and monitoring systems. It also aims to explore the relationship between organizational maturity and supply chain performance in a dynamic industrial environment characterized by intense competition and the need for rapid responses to changes in demand, fluctuations in raw materials, and logistical challenges (Amankwah-Amoah, 2021).
The study reflects the need to integrate modern project management concepts with smart supply chain technologies to achieve clear strategic objectives, such as improving efficiency, reducing costs, increasing competitiveness, and enhancing resilience to unforeseen risks. The findings of this study are expected to provide practical recommendations to decision-makers in the Saudi manufacturing sector on the best ways to enhance the resilience of smart supply chains and integrate organizational maturity with modern technologies to ensure sustainable performance and achieve a lasting competitive advantage.

[bookmark: _Toc213996901]Study Problem
Manufacturing companies in Saudi Arabia face significant challenges in managing their supply chains due to rapid changes in the business environment, fluctuations in product demand, disruptions in raw material availability, and the ongoing need to improve operational efficiency and reduce costs. Despite the growing interest in implementing smart supply chain technologies based on digitalization, advanced analytics, and the Internet of Things (IoT), a clear gap exists in organizations' ability to effectively integrate these technologies into their project management practices. Practical experience has shown that a lack of project management maturity leads to deficiencies in planning and execution, difficulties in monitoring performance, and an inability to respond quickly to operational changes and risks. This limits the resilience of supply chains and reduces their ability to adapt to external and internal variables.
The problems arising from this gap manifest themselves in several areas, including: weak integration between strategic project planning and smart supply chain systems; delays in making critical decisions that require rapid response; difficulty in achieving effective coordination between different administrative and operational units; an increased risk of missing out on business opportunities due to slow adaptation to market changes; and a higher likelihood of financial and logistical waste resulting from the lack of accurate and effective monitoring of supply chain-related projects. Furthermore, a lack of organizational maturity in project management may limit companies' ability to effectively utilize data and intelligent analytics, thus reducing their benefit from the advantages of modern technologies in improving performance and enhancing resilience (Ali, 2025). Based on this problem, the study's central question seeks to answer the core issue: To what extent does project management maturity contribute to enhancing the resilience of smart supply chains in Saudi Arabian manufacturing companies?

[bookmark: _Toc213996902]Study Questions
Main Research Question:
· To what extent does project management maturity enhance the resilience of smart supply chains in manufacturing companies in the Kingdom of Saudi Arabia?
Sub-Questions:
1. What is the level of project management maturity in manufacturing companies in the Kingdom of Saudi Arabia?
2. What is the degree of smart supply chain resilience in these companies?
3. Is there a statistically significant relationship between project management maturity and smart supply chain resilience?
4. What are the most prominent challenges facing companies in integrating project management with smart supply chains?
5. How can smart supply chain resilience be enhanced by raising the level of project management maturity?

[bookmark: _Toc213996903]Study Importance
· [bookmark: _Toc213996904]Scientific Significance
The scientific significance of this study lies in its attempt to fill a clear knowledge gap in the research literature concerning the relationship between project management maturity and the resilience of smart supply chains, particularly within the context of the manufacturing sector in the Kingdom of Saudi Arabia. Most previous studies have focused on the technical applications of smart supply chains or on project management in isolation, without linking the level of project management maturity to the ability of organizations to enhance resilience and adapt to operational and environmental changes. From this perspective, the study offers a valuable scientific contribution by providing an integrated framework that clarifies how the level of organizational maturity in project management can support the design and implementation of smart supply chains capable of responding to unforeseen challenges. The study also helps develop a theoretical understanding of how modern management elements interact with digital technologies in a dynamic industrial environment, thus enriching the scientific literature in the field of project management and smart supply chains (AL-Shboul, 2023).
· Practical Significance
As for the practical significance, the study stems from the urgent need for industrial companies to improve their operational efficiency and increase their ability to adapt to rapid market changes, whether in terms of raw material availability, demand fluctuations, or logistical risks. By focusing on project management maturity as a key factor supporting supply chain resilience, the study provides practical recommendations that can be implemented in practice, such as improving project plans, enhancing coordination between operational units, and employing smart technologies more effectively. Companies can also use the study's findings to develop organizational and strategic policies that contribute to increased performance efficiency, reduced operational risks, and enhanced competitiveness in the Saudi manufacturing market. This makes the study an important practical resource for decision-makers and executives seeking to integrate advanced corporate governance with technological innovation to ensure business sustainability and project success (Niu, 2025).

Study Objectives
Main Objective of the Study:
· This study aims to explore the impact of project management maturity on enhancing the resilience of smart supply chains in manufacturing companies in the Kingdom of Saudi Arabia.
Sub-Objectives:
1. To analyze the level of project management maturity in manufacturing companies and determine the extent to which they apply standard project management practices.
2. To assess the degree of resilience of smart supply chains in these companies in terms of their responsiveness to operational changes and challenges.
3. To examine the relationship between project management maturity and the ability of smart supply chains to adapt to risks and environmental changes.
4. To identify the gaps and challenges that organizations face in integrating project management with smart supply chains.
5. To provide practical recommendations for enhancing supply chain resilience by raising the level of organizational maturity in project management.

[bookmark: _Toc213996905]Study Hypotheses
Main Hypothesis:
· There is a statistically significant positive effect of project management maturity on enhancing smart supply chain resilience in manufacturing companies in the Kingdom of Saudi Arabia.
Sub-Hypotheses:
1. There is a positive relationship between the level of planning in project management and smart supply chain resilience.
2. There is a positive relationship between implementing projects according to corporate standards and smart supply chain resilience.
3. There is a positive relationship between performance monitoring and results analysis in project management and smart supply chain resilience.
4. There is a positive relationship between the level of coordination between project units and smart supply chains. 5. There is a positive relationship between developing human resources skills in project management and the flexibility of smart supply chains.
5. There is a positive relationship between developing human resources skills in project management and the flexibility of smart supply chains.

[bookmark: _Toc213996906]Scientific Theory Used to Prepare Research
The present study is primarily grounded in the Dynamic Capabilities Theory (DCT). This theory provides a comprehensive theoretical framework for explaining how organizations develop the ability to integrate, build, and reconfigure internal and external competencies to address rapidly changing business environments. The selection of this theory is particularly appropriate because manufacturing companies operating within smart supply chains face continuous technological disruptions, market uncertainty, and operational risks. In such an environment, project management maturity represents an organizational capability that strengthens the firm's ability to adapt, innovate, and sustain competitive performance. Dynamic Capabilities Theory explains how mature project management practices become strategic assets that enable organizations to anticipate change, respond effectively to disruptions, and continuously improve supply chain resilience.
Dynamic Capabilities Theory was initially developed as an extension of the Resource-Based View (RBV), which argues that organizations achieve sustainable competitive advantage through valuable, rare, inimitable, and non-substitutable resources. While the Resource-Based View emphasizes the possession of strategic resources, Dynamic Capabilities Theory extends this perspective by arguing that long-term success depends not only on owning valuable resources but also on the organization's ability to continuously transform and redeploy those resources in response to environmental changes. This distinction is highly relevant to manufacturing companies in Saudi Arabia, where digital transformation, Industry 4.0 technologies, artificial intelligence, cloud computing, and Internet of Things (IoT) applications are reshaping production systems and supply chain operations. Consequently, organizations require mature project management capabilities to coordinate these transformations effectively and maintain resilient supply chains.
The theory identifies three interrelated organizational capabilities: sensing, seizing, and reconfiguring. Sensing refers to an organization's ability to identify opportunities, detect risks, and monitor changes in both internal and external environments. Within the context of this study, project management maturity enhances sensing capabilities by establishing standardized governance structures, performance monitoring systems, risk management procedures, and data-driven decision-making processes. Mature organizations continuously monitor project performance, supplier reliability, market conditions, and technological developments, enabling them to detect disruptions before they escalate into significant operational problems.
The second capability, seizing, focuses on the organization's ability to mobilize resources rapidly and capitalize on identified opportunities while mitigating emerging threats. Organizations with higher project management maturity possess structured methodologies, skilled project teams, effective communication channels, and well-defined decision-making mechanisms that enable swift responses to unexpected supply chain disruptions. In smart manufacturing environments, where digital technologies generate real-time operational data, mature project management frameworks facilitate faster implementation of corrective actions, efficient allocation of resources, and timely execution of strategic initiatives. This capability directly contributes to strengthening supply chain resilience by minimizing recovery time and reducing operational interruptions.
The third capability, reconfiguring, refers to the organization's capacity to transform existing resources, processes, technologies, and organizational structures to maintain long-term competitiveness. Smart supply chains operate within highly dynamic ecosystems characterized by technological innovation, changing customer demands, geopolitical uncertainties, and global supply disruptions. Organizations with advanced project management maturity are better positioned to redesign workflows, restructure project portfolios, integrate emerging technologies, and establish collaborative partnerships across supply chain networks. Through continuous organizational learning and process improvement, mature project management systems enable firms to build adaptive and resilient supply chains capable of sustaining high performance despite environmental uncertainty.
Dynamic Capabilities Theory also emphasizes the strategic importance of organizational learning, which aligns closely with the concept of project management maturity. Organizations progress through maturity levels by systematically capturing lessons learned, institutionalizing best practices, improving governance mechanisms, and developing employee competencies. As project management maturity increases, organizations become more capable of standardizing successful practices while remaining sufficiently flexible to respond to changing business requirements. This continuous learning process enhances resilience because organizations accumulate knowledge from previous disruptions, allowing them to improve future response strategies and strengthen their adaptive capabilities.
Another important aspect of the theory is its recognition of digital transformation as an enabler of organizational capability development. Smart supply chains increasingly depend on advanced digital technologies such as Artificial Intelligence (AI), Big Data Analytics, Blockchain, Digital Twins, Robotics, Cloud Computing, and the Internet of Things (IoT). However, the successful implementation of these technologies requires mature project management systems capable of coordinating complex digital transformation initiatives across multiple organizational functions. Dynamic Capabilities Theory explains that technological investments alone do not guarantee resilience; rather, resilience emerges when organizations combine digital technologies with mature managerial capabilities, effective governance structures, and continuous organizational adaptation.
Within the Saudi Arabian manufacturing sector, the application of Dynamic Capabilities Theory becomes particularly significant due to the strategic objectives of Saudi Vision 2030, which promotes industrial diversification, digital transformation, smart manufacturing, operational excellence, and supply chain localization. Saudi manufacturing companies are increasingly investing in Industry 4.0 technologies to enhance productivity, improve competitiveness, and strengthen national industrial capabilities. These strategic initiatives require sophisticated project management systems capable of managing complex digital projects while ensuring business continuity. Project management maturity therefore serves as a dynamic organizational capability that supports successful implementation of smart manufacturing strategies and strengthens supply chain resilience in alignment with Vision 2030 objectives.
The theory provides a strong explanation for the relationship between project management maturity and smart supply chain resilience, which constitutes the conceptual foundation of this research. Higher maturity levels enable organizations to establish standardized project governance, integrated risk management frameworks, cross-functional collaboration, continuous performance measurement, and knowledge-sharing mechanisms. These capabilities improve the organization's ability to anticipate disruptions, maintain operational continuity, recover quickly from crises, and continuously improve supply chain performance. Consequently, project management maturity becomes a strategic organizational capability rather than merely an administrative function.
The theoretical framework also supports the study's independent dimensions, including project governance maturity, standardized project management processes, organizational learning and continuous improvement, and digital integration within project management. Collectively, these dimensions strengthen adaptive organizational capabilities that enhance the dependent variable—smart supply chain resilience—through improved agility, flexibility, visibility, responsiveness, and recovery capacity. Dynamic Capabilities Theory therefore offers a coherent explanation of how project management maturity contributes to sustainable organizational performance in technologically advanced manufacturing environments.
Dynamic Capabilities Theory serves as the most appropriate scientific foundation for this research because it comprehensively explains how manufacturing organizations develop, integrate, and continuously improve their managerial capabilities to respond effectively to environmental uncertainty and technological change. The theory establishes a robust conceptual link between project management maturity and smart supply chain resilience by emphasizing organizational adaptability, strategic flexibility, continuous learning, innovation, and resource reconfiguration. It therefore provides the theoretical basis for constructing the study's conceptual framework, formulating its hypotheses, interpreting empirical findings, and generating practical recommendations that support manufacturing companies in Saudi Arabia as they pursue greater operational resilience and contribute to the strategic ambitions of Saudi Vision 2030.
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[bookmark: _Toc213996909]Introduction
Chapter Two constitutes the intellectual and theoretical foundation of the present research and serves as the principal framework upon which the entire study is developed. The chapter aims to establish a comprehensive understanding of the concepts, theories, and scholarly perspectives that explain the relationship between project management maturity and the resilience of smart supply chains within manufacturing companies in the Kingdom of Saudi Arabia. As contemporary manufacturing organizations continue to experience rapid technological transformation driven by Industry 4.0, artificial intelligence, digital integration, and advanced automation, there is an increasing need for an evidence-based theoretical foundation that explains how organizational capabilities contribute to sustainable operational performance. Consequently, this chapter provides the conceptual basis necessary for understanding the phenomenon under investigation and for interpreting the empirical findings presented in the later stages of the research.
The chapter is designed to present a systematic and critical review of the academic literature surrounding the study topic by integrating contemporary theories, conceptual models, and empirical evidence published in the fields of project management, supply chain management, organizational resilience, digital transformation, and smart manufacturing. Rather than simply describing existing knowledge, the chapter critically analyzes previous academic contributions, identifies areas of consensus and disagreement among researchers, and highlights existing research gaps that justify the necessity of the current investigation. This analytical approach enables the study to demonstrate its originality and establish its contribution to both academic knowledge and professional practice.
Furthermore, this chapter develops the conceptual foundation that supports the research model by explaining the theoretical relationships that exist among the study constructs and by providing logical arguments based on established management theories. Through an extensive examination of scholarly literature, the chapter builds the rationale for the proposed research framework and explains why the selected concepts are expected to influence organizational performance within smart manufacturing environments. This process strengthens the academic rigor of the study by ensuring that every research assumption is supported by recognized theoretical and empirical evidence rather than individual interpretation.
The significance of Chapter Two extends beyond providing academic background, as it creates the intellectual bridge between theoretical knowledge and practical application. The comprehensive review of contemporary literature enables the researcher to position the current study within the broader body of international research while simultaneously addressing the unique characteristics of the Saudi manufacturing sector. Given the ambitious objectives of Saudi Vision 2030, particularly those related to industrial transformation, digital innovation, operational excellence, and supply chain localization, the chapter establishes a strong theoretical context that explains how advanced project management practices may contribute to enhancing organizational resilience in smart manufacturing companies. Consequently, this chapter serves as the essential scientific platform upon which the research hypotheses, analytical framework, and interpretation of findings are ultimately constructed.














[bookmark: _Toc213996910]Dependent and Independent Variables
The present study is based on a conceptual framework that examines how organizational project management capabilities contribute to strengthening the resilience of smart supply chains within Saudi manufacturing companies. The proposed research model assumes that organizations operating in highly dynamic and technology-driven environments require mature project management practices, advanced digital capabilities, proactive risk management, and organizational agility to sustain operational continuity and respond effectively to disruptions. Accordingly, the study identifies one dependent variable and four independent variables whose relationships are grounded in Dynamic Capabilities Theory and supported by contemporary project management and supply chain management literature.
The selection of these variables reflects the increasing complexity of modern manufacturing systems, where digital transformation, Industry 4.0 technologies, artificial intelligence, cloud computing, Internet of Things (IoT), and advanced analytics continuously reshape organizational operations. Within such an environment, project management maturity alone is insufficient unless it is supported by integrated digital systems, comprehensive risk management practices, and an agile organizational culture capable of responding rapidly to uncertainty. Collectively, these variables provide a comprehensive framework for understanding how manufacturing organizations can improve the resilience of smart supply chains while supporting the industrial transformation objectives of the Kingdom of Saudi Arabia under Vision 2030.
Dependent Variable
· Smart Supply Chain Resilience
Smart Supply Chain Resilience represents the dependent variable of this study and refers to the ability of digitally enabled supply chains to anticipate, withstand, adapt to, recover from, and continuously improve following internal and external disruptions while maintaining operational performance and customer service. Unlike traditional supply chain resilience, smart supply chain resilience incorporates advanced digital technologies that enhance visibility, real-time monitoring, predictive analytics, automation, and intelligent decision-making across the entire supply network.
In today's manufacturing environment, supply chains are increasingly exposed to various sources of uncertainty, including geopolitical instability, cybersecurity threats, supplier failures, fluctuating customer demand, natural disasters, technological disruptions, and global economic volatility. Smart supply chain resilience enables organizations to minimize the impact of such disruptions by utilizing digital technologies that provide early warning signals, facilitate rapid decision-making, optimize resource allocation, and improve coordination among supply chain partners.
The concept extends beyond simple recovery from disruptions. It encompasses organizational capabilities such as adaptability, flexibility, responsiveness, redundancy, collaboration, learning, and continuous improvement. A resilient smart supply chain can quickly detect operational anomalies, reconfigure production processes, identify alternative suppliers, optimize logistics routes, and restore normal operations with minimal interruption. Consequently, resilience becomes a strategic organizational capability that directly influences operational efficiency, customer satisfaction, financial performance, and long-term competitiveness.
Within the context of Saudi Arabian manufacturing companies, smart supply chain resilience has become increasingly important due to the country's industrial diversification initiatives, digital transformation programs, and Vision 2030 objectives. Manufacturing organizations are investing heavily in Industry 4.0 technologies to improve operational excellence, requiring resilient supply chains capable of supporting continuous production despite rapidly changing market conditions. Therefore, this variable represents the ultimate organizational outcome that the study seeks to explain.
Independent Variables
1. Project Management Maturity
Project Management Maturity represents the first independent variable and refers to the degree to which an organization has established standardized, structured, and continuously improving project management processes, governance systems, methodologies, competencies, and performance measurement practices. Mature project management organizations consistently apply internationally recognized project management principles across all projects while fostering organizational learning and strategic alignment.
Project management maturity evolves progressively through different organizational stages, beginning with informal and inconsistent practices and advancing toward fully integrated enterprise-wide project management systems characterized by standardized methodologies, effective governance, knowledge management, continuous improvement, and organizational excellence. As organizations advance through maturity levels, they become increasingly capable of managing complex projects, reducing uncertainty, improving resource utilization, controlling project risks, and achieving strategic objectives.
Within manufacturing companies implementing smart supply chains, project management maturity plays a critical role in coordinating digital transformation initiatives, integrating emerging technologies, managing cross-functional teams, and ensuring successful implementation of complex industrial projects. Mature project management practices contribute to operational consistency, improved communication, better stakeholder engagement, stronger governance, and more effective decision-making, all of which enhance organizational resilience during periods of uncertainty.
Project management maturity encourages organizational learning by capturing lessons learned from completed projects and integrating best practices into future initiatives. This continuous improvement cycle enables organizations to strengthen their adaptive capabilities and improve their preparedness for future disruptions.
2. Digital Integration in Project Management
Digital Integration in Project Management constitutes the second independent variable and refers to the extent to which digital technologies are incorporated into project planning, execution, monitoring, communication, collaboration, and decision-making processes. Digital integration transforms traditional project management by enabling real-time information sharing, predictive analytics, automated reporting, cloud-based collaboration, and intelligent performance monitoring.
Modern manufacturing projects increasingly rely on digital platforms such as Enterprise Resource Planning (ERP) systems, Project Management Information Systems (PMIS), Artificial Intelligence (AI), Building Information Modeling (BIM), Digital Twins, Big Data Analytics, Blockchain, Internet of Things (IoT), and cloud computing technologies. These digital tools improve project transparency, enhance communication among stakeholders, reduce administrative delays, and provide managers with accurate real-time information for decision-making.
The integration of digital technologies significantly strengthens organizational capability by increasing visibility across project activities and supply chain operations. Digital project management enables managers to identify potential problems early, monitor project progress continuously, coordinate geographically dispersed teams, optimize resource utilization, and respond quickly to operational changes. Consequently, digital integration contributes directly to organizational responsiveness and supports resilient supply chain operations within highly dynamic manufacturing environments.
In Saudi Arabia's rapidly expanding industrial sector, digital integration has become an essential component of manufacturing competitiveness as organizations continue implementing Industry 4.0 technologies aligned with national digital transformation strategies.
3. Risk Management
Risk Management represents the third independent variable and refers to the systematic process through which organizations identify, assess, prioritize, monitor, mitigate, and continuously manage uncertainties that may influence project success and supply chain performance. Effective risk management shifts organizational focus from reactive crisis management toward proactive disruption prevention and organizational preparedness.
Manufacturing organizations encounter numerous operational, financial, technological, environmental, and strategic risks that may interrupt production, delay project implementation, or compromise supply chain performance. Mature risk management systems establish structured frameworks for identifying vulnerabilities, evaluating their potential impact, developing contingency plans, monitoring emerging threats, and implementing mitigation strategies before risks materialize into operational failures.
Within smart supply chains, risk management increasingly relies on digital technologies that enable predictive analytics, real-time monitoring, simulation modeling, and scenario planning. These capabilities allow organizations to forecast potential disruptions, evaluate alternative response strategies, and maintain business continuity even during unexpected crises.
An effective risk management culture also encourages knowledge sharing, organizational awareness, and collaborative decision-making across departments and supply chain partners. As organizations strengthen their risk management capabilities, they become better equipped to respond rapidly to disruptions while minimizing operational losses and maintaining customer satisfaction.
4. Organizational Agility
Organizational Agility constitutes the fourth independent variable and refers to an organization's ability to rapidly adapt its structures, processes, resources, technologies, and decision-making mechanisms in response to changing market conditions, technological innovations, customer requirements, and unexpected disruptions. Agile organizations are characterized by flexibility, rapid learning, innovation, cross-functional collaboration, and continuous adaptation.
In smart manufacturing environments, organizational agility enables companies to modify production schedules, redesign workflows, introduce new technologies, adjust supplier relationships, and respond effectively to evolving customer expectations. Agile organizations encourage decentralized decision-making, employee empowerment, collaborative teamwork, and rapid implementation of innovative solutions.
Organizational agility also supports continuous learning by promoting experimentation, knowledge sharing, and ongoing process improvement. Rather than resisting change, agile organizations embrace uncertainty as an opportunity for innovation and competitive advantage. This adaptive culture enables manufacturing firms to maintain operational continuity despite environmental volatility and technological disruption.
Within Saudi Arabia's industrial transformation initiatives, organizational agility has become increasingly important as manufacturing companies seek to accelerate digital transformation, improve operational flexibility, and compete effectively within global markets.
Relationship Between the Independent Variables and the Dependent Variable
The conceptual framework of this study proposes that there is a positive and statistically significant relationship between the independent variables—Project Management Maturity, Digital Integration in Project Management, Risk Management, and Organizational Agility—and the dependent variable, Smart Supply Chain Resilience.
Project management maturity provides standardized governance structures, consistent project execution methodologies, organizational learning mechanisms, and effective resource coordination, thereby improving an organization's ability to manage complex supply chain initiatives and respond systematically to disruptions. Digital integration strengthens resilience by enhancing real-time visibility, facilitating data-driven decision-making, improving communication, and enabling predictive monitoring across supply chain networks. Risk management contributes by proactively identifying vulnerabilities, implementing mitigation strategies, and preparing organizations to withstand operational uncertainty while maintaining business continuity. Organizational agility complements these capabilities by enabling rapid adaptation, flexible resource deployment, accelerated decision-making, and continuous innovation during periods of change.
The combined interaction of these four organizational capabilities creates a highly adaptive and resilient manufacturing environment capable of anticipating disruptions, responding effectively to unexpected events, recovering rapidly from operational interruptions, and continuously improving future performance. Consequently, manufacturing companies exhibiting higher levels of project management maturity, stronger digital integration, more comprehensive risk management practices, and greater organizational agility are expected to demonstrate significantly higher levels of smart supply chain resilience. This integrated relationship forms the theoretical and empirical foundation of the present study and supports the broader objectives of enhancing industrial competitiveness and achieving the strategic goals of Saudi Vision 2030.

[bookmark: _Toc213996911]Previous Studies
Although the Fourth Industrial Revolution focuses primarily on the application of advanced digital technologies, this is not the only aspect to consider. The ability to create a sustainable and resilient industrial environment is also crucial. In this context, project management plays a vital role in achieving organizational excellence within the new industrial paradigm. The main objective of the study by Fajsi (2022) was to determine the impact of different project management maturity levels on organizational excellence within the context of the Fourth Industrial Revolution. The research was conducted using a sample of 124 organizations, varying in industry type and size, that had received awards or recognition for organizational excellence from the European Foundation for Quality Management (EFQM). Using the Project Management Maturity Model (ProMMM), a strong correlation was found between project management maturity and organizational excellence. Given technological advancements, these relationships were examined more deeply within the context of the Fourth Industrial Revolution. The resulting empirically grounded conclusions contribute to the literature on project management and organizational excellence in the context of the Fourth Industrial Revolution. Practitioners can apply these tools to improve project management with the aim of elevating organizational processes and outcomes to the highest levels of excellence. It also helps organizations keep pace with rapid technological advancements.
Alhaderi's (2025) study explores the impact of supply chain diversification strategies on supply chain sustainability performance, focusing on the mediating role of supply chain resilience and the moderating effect of digital supply chain capabilities. The study aims to: (1) assess whether supply chain resilience enables diversified supply bases to achieve sustainable outcomes, and (2) investigate whether digital supply chain capabilities enhance the effectiveness of diversification in achieving environmental, social, and economic performance. A quantitative cross-sectional survey was conducted with 329 supply chain managers from medium- to large-sized manufacturing and retail companies in Saudi Arabia. Data were collected using a five-point, multi-item Likert scale. Data validity and reliability were verified through exploratory factor analysis, Cronbach's alpha coefficient, and composite reliability. The mediation and adjustment effects were tested using PROCESS Macro in SPSS version 27. The results showed that 52% of the variance in supply chain sustainability performance was explained. SCDS had a strong positive effect on SCR (B = 0.612, p < 0.001), which in turn strongly predicted SCSP (B = 0.431, p < 0.001). The overall effect of SCDS on SCSP was large (B = 0.572, p < 0.001), while the direct effect remained strong (B = 0.308, p < 0.001). The indirect effect (a × b = 0.264, 95% confidence interval [0.194, 0.343]) confirmed that SCR partially mediates the relationship, demonstrating that diversification enhances sustainability both directly and indirectly through resilience. Theoretically, this study expands upon resource and capability theory and digital transformation theory, while practically providing managers with actionable insights into integrating diversification, resilience, and digital transformation to balance supply chain continuity with long-term sustainability goals.
Alkhawaldah's (2025) research explores the impact of AI-based technology on e-commerce supply chains, using a sample of customs employees at border entry points and major ports in the Hashemite Kingdom of Jordan. The research examines the impact of three key digital capabilities on corporate competitiveness: logistics and delivery, information technology, and customer experience and demand management. The study begins with employee performance and job satisfaction, then delves into the impact of AI-based procurement and inventory management systems. A structured questionnaire was completed by 338 customs employees, and the data were analyzed using structural equation modeling and confirmatory factor analysis. The results indicate that all three digital capabilities contribute positively to employee performance, and that AI-enhanced digital procurement and inventory management systems enhance task autonomy and clarity, and facilitate decision-making. Second, employee performance mediates the relationship between e-commerce supply chain technologies and job satisfaction, meaning that improving e-commerce supply chain technologies will lead to increased employee performance. The findings highlight the importance of a human-centered digital system in public sector logistics. This type of training, coupled with an infrastructure that empowers employees to provide input and implements end-to-end AI across the company, will deliver the greatest value. These insights offer policy guidance on modernizing customs clearance in digitally developing societies. They also focus on the practical approach to customs reform in rapidly digitally transforming developing countries.
The construction sector plays a pivotal role in economic development, being one of the largest sectors globally. Blockchain technology has the potential to reshape the architecture of all existing networks in the future. Construction companies are increasingly eager to adopt this technology to improve the sustainability and resilience of their supply chains amidst growing global risks and volatility. A study by Azmi (2022) assesses the readiness of concrete producers to integrate blockchain technology into the construction sector as a potential solution for enhancing supply chain resilience and achieving long-term sustainable growth. Qualitative and quantitative research methodologies were used to collect, analyze, and test the hypotheses. Data was collected through an online questionnaire distributed to 300 employees working at the largest concrete producers in Saudi Arabia, with 120 responding. In addition, semi-structured interviews were conducted with experts in supply chain finance, IT, and procurement. The study revealed a low level of blockchain technology awareness in the Saudi Arabian construction sector, with 90% of participants having never worked with it. Many technicians lack sufficient understanding, and their readiness for blockchain is extremely low. However, this technology holds immense potential and warrants investment, particularly in conjunction with other technologies such as Building Information Modeling (BIM). The researchers in this study sought to assess the acceptance of blockchain solutions among Saudi professionals in the construction sector. The study also aimed to provide a comprehensive understanding of the conceptual, theoretical, and fundamental aspects of blockchain technology in the construction sector, as its solutions can contribute to strengthening the global economy by enhancing monitoring and tracking, and increasing confidence in the resilience of international supply chains.
Athab's 2026 study examines the role of smart capacity management in enhancing production resilience amidst supply chain disruptions in Iraqi manufacturing companies. The study was conducted using a structured questionnaire distributed to 207 managers and experts in the fields of production, operations, planning, supply chain, procurement, maintenance, and quality. The quality of the measurements was assessed, the respondents were described, and the hypotheses were tested using adjusted regression models and structural equation models. Reliability levels were good across all variables, with Cronbach's alpha values ​​of 0.904 for Capability Smart Management, 0.846 for supply chain disruptions, 0.922 for production resilience, and 0.915 for the overall instrument. High Kaiser-Meyer-Olken index values ​​and statistically significant Bartlett tests confirmed the validity of the variable, making it suitable for factor analysis. Descriptive results showed that Capability Smart Management practices are widely adopted and that perceived resilience is high, with significant exposure to disruptions. Regression analysis revealed that Capability Smart Management has a significant positive impact on production resilience, while supply chain disruptions have a significant negative impact. The interaction coefficient was positive and significant, indicating that the resilience benefits resulting from smart capacity management practices are amplified as disruptions intensify. The same pattern was observed in the structural equation modeling results, which also demonstrated a strong model fit and provided an important explanation for the variance in resilience. The paper concludes that making evidence-based, rapid, and synchronized capacity decisions is critical to ensuring production continuity and accelerating recovery in the context of the disruption in Iraq.
Commentary on Previous Studies:
· Similarities in Previous Studies
Previous studies share a focus on the importance of project management and digital technologies in enhancing organizational performance and supply chain resilience. All studies have shown that organizations that rely on mature project management practices and employ modern technologies such as artificial intelligence, predictive analytics, and blockchain technologies are better able to adapt to changes and challenges in the business environment. The studies also emphasized the role of operational flexibility and digital capabilities in improving sustainability and efficiency, both in supply chains and in employee performance, contributing to organizational excellence and maximizing the use of available resources.
· Differences in Previous Studies
Previous studies differ in their areas of application. Some studies focused on the traditional manufacturing sector, while others addressed e-commerce and the construction sector, reflecting the diversity of industrial environments and the challenges associated with each sector. The studies also differed in the type of technology used; some focused on artificial intelligence, while others focused on blockchain technologies or digital analytics. Furthermore, the research methods and methodologies varied. Some studies relied entirely on quantitative analysis, while others employed a mixed-methods approach combining quantitative and qualitative methods. This resulted in a diversity of findings and conclusions.
· Research Gaps: The Current Research Highlights
The research gap reveals a lack of studies directly linking project management maturity and smart supply chain resilience within the context of industrial companies in Saudi Arabia. Furthermore, most studies have focused on technology or resilience in isolation, neglecting the interactive relationship between project management maturity, digital capabilities, and operational resilience. Additionally, there is a shortage of applied field studies that provide accurate quantitative data from employees and project managers in the Saudi industrial sector. This presents the current research with an opportunity to contribute significantly to bridging these gaps by analyzing the direct relationship between the study variables and developing practical, applicable recommendations to improve organizational performance and enhance smart supply chain resilience in a local industrial environment.

[bookmark: _Toc213996912]Theoretical Framework of the Study
The manufacturing sector in Saudi Arabia is undergoing significant transformations due to the expansion of digitalization and the adoption of smart technologies in production and logistics processes. Smart supply chains have become a strategic necessity for companies seeking to improve their operational efficiency, adapt to rapid market changes, and ensure business continuity despite internal and external risks. Simultaneously, project management maturity is a vital factor in ensuring the success of these chains, as it provides a systematic framework for resource planning, process organization, and performance monitoring based on standardized criteria that guarantee the achievement of strategic objectives. From this perspective, this study aims to understand the relationship between the level of organizational maturity in project management and companies' ability to enhance the resilience of smart supply chains, with a focus on practical applications in the Saudi manufacturing sector.
· Project Management Maturity
This study is based on modern project management theory, which emphasizes that project management maturity represents an organization's ability to apply project management principles and methods in an integrated and sustainable manner. This maturity encompasses strategic planning, systematic process execution, continuous monitoring, and continuous performance improvement. The higher the level of organizational maturity in project management, the greater the organization's ability to integrate smart technologies into its supply chains, improve operational efficiency, and respond quickly to unexpected changes. Organizational maturity enables clear mechanisms for control and continuous improvement, which reduces operational risks and enhances the organization's ability to achieve its strategic objectives with high efficiency (Al-Shuaibi, 2021).
· Smart Supply Chain Resilience
The study also relies on the supply chain resilience theory, which indicates that the ability to adapt to internal and external variables depends on the integration of resources, processes, and technologies. Resilience here does not simply mean dealing with crises, but includes the organization's ability to use data, predictive analytics, digitalization tools, and artificial intelligence to improve decision-making, reduce waste, and increase operational efficiency. By integrating these elements with mature project management, a faster response to market changes can be achieved, and the impact of operational risks on company performance can be reduced (Al-Areeqi, 2026).
· Strategic Resource and Operations Management
The study also relies on the theoretical framework of strategic resource and operations management, which demonstrates that integrating project management practices with smart technologies contributes to improving resource utilization efficiency, increasing responsiveness to market changes, and enhancing innovation capacity. This framework enables an understanding of the relationship between organizational maturity and the ability of smart supply chains to adapt to various challenges, and provides a basis for offering practical recommendations that help companies achieve business sustainability and enhance their competitive advantage (Hamza, 2017).





2

image1.png




