[bookmark: _Toc191657044]Chapter 1: Introduction
1.1. [bookmark: _Toc191657045]Introduction 
Global business operations require supply chain resilience as their base for sustainability and success in the constantly changing economic and environmental and geopolitical conditions. The COVID-19 pandemic together with trade wars and natural disasters and fast-moving technological changes caused organizations to analyze and transform their supply chain strategies because of the exposed weaknesses in global supply networks. Operations management functions as the essential foundation to strengthen supply chains through their ability to confront and evolve past unexpected incidents (Aljabhan,20223).
Operations management includes the entire process of strategic planning and program organization and directorate supervision applied to product and service production and delivery. Organizations can build resilient and agile supply chains through their implementation of process optimization, risk management, resource allocation and continuous improvement which makes them dependable in operational activities and disruptions. Supply chain discipline stands vital since companies needing ongoing supply throughout crises obtain their competitive advantage and long-term prosperity (Piprani et al.,2022).
Operation management's enhancement of supply chain resilience requires technology integration with strategic partnership building along with adaptable coordination methods and proactive risk evaluations. Organizations that implement data-driven solutions such as AI and predictive analytics and IoT enable better disruption anticipation which allows them to detect system vulnerabilities and take immediate damage-control actions. The commitment to effective operations management creates supply chain partnerships to share knowledge and resources that businesses need during crisis times (Spieske & Birkel,2021).
A resilient supply chain consists of both post-disruption reaction abilities and preceding intervention capabilities and recovery mechanisms to handle such incidents. Operations management enables the execution of preventive measures which includes expanding supplier networks and keeping essential stock reserves as well as developing backup supply relationships to minimize risks from individual supply failures. Organizations that add flexibility components alongside redundant systems to their supply chains will face minimum disruption to service quality and maintain high customer satisfaction (Lu et al.,2024).
Operations management enables companies to strengthen supply chain resilience through their ongoing focus on continuously enhancing processes as well as systems. Agile practices together with lean management allow businesses to improve their operational efficiency as well as their ability to adapt to market changesThe ongoing operation monitoring and analytical process allows businesses to develop preparedness against both gradual changes and unexpected disruptions (Shaik, 2021). The essential function of operations management for strengthening supply chains helps organizations construct enduring sustainability practices. Organizational practices that match strategic goals with supply chain resilience objectives form an integrated system which enables businesses to tackle disruptions alongside leveraging new growth prospects during periods of crisis.
1.2. [bookmark: _Toc191657046]Problem Statement
As a globally prominent petrochemical firm Saudi Basic Industries Corporation (SABIC) operates within a complex marketplace which experiences substantial difficulties. Saudi Basic Industries Corporation (SABIC) faces multiple market challenges whereas global demand shifts and geopolitical instabilities and natural disaster disruptions and fast-moving technological development. SABIC has committed major funds toward supply chain optimization yet unexpectedly disruptive conditions still present a serious risk to the company. SABIC faces substantial risks because its incomplete resilient supply chain leads to delays and increased operational costs and diminished market share. By putting operations management into practice organizations can increase their supply chain's readiness to adapt and maintain its performance while recovering from stressful situations. SABIC confronts barriers to implement progressive operations management approaches which aim to dissipate disruptions and boost its total resilience. The effectiveness of SABIC's supply chain operations remains restricted by factors which include supplier dependence on particular sources and lack of coordination backup systems and technology infrastructure connectivity issues.
1.3. [bookmark: _Toc191657047]Research Significance
1.3.1 [bookmark: _Toc191657048]Theoretical Significance:
The analysis of operations management practices for supply chain resilience in Saudi Basic Industries Corporation (SABIC) makes substantial contributions to academic knowledge in supply chain management and operations management fields. Thus, theoretically this investigation provides in-depth knowledge about creating operational strategies systematically for establishing supply chain resilience. The study provides insights about the mutual connections between risk management practices and process optimization methods and technological systems which make supply chains stronger. Through examination of the existing concepts the research provides detailed insights about supply chain agility models as well as resilience approaches and risk reduction methods suitable for industrial operations at the highest level. The study serves to build new operational frameworks connecting activities with resilience results which could act as research resources for upcoming scholarly work. The paper studies the petrochemical industry to address limited literature about industry-specific analyses thus providing an in-depth view of industrial constraints against operations management practice success.
1.3.2 practical Significance:
This research offers substantial practical value to operational and coordinating experts working at SABIC and large-scale industrial corporations as well as their related supply chain management teams. This research provides important findings that enable decision-makers to determine successful methods for strengthening supply chain resilience. The implementation of research results enables SABIC to enhance disruption control, enhance crisis response speed and minimize crisis-driven operational impacts that result in cost reductions and better operational reliability. The findings have direct business value beyond SABIC while assisting any organization in the petrochemical sector or manufacturing sector to address their current challenges. Managers should use this research to design flexible supply chains which combine risk management procedures with predictive technologies and supply chain digitization for better disruption anticipation.
The research delivers viable suggestions consisting of adaptable coordination frameworks also including supplier network diversity with ongoing enhancement procedures that preserve operational steadiness in the long run. The research delivers methods organizations need to construct resilient supply chains in accordance with strategic goals that drive enhanced market competitiveness during uncertain global conditions.

1.4. [bookmark: _Toc191657050]Research Objectives:
1. To assess the current level of application of operations management practices within the Saudi Basic Industries Corporation (SABIC).
2. To examine the role of operations management in enhancing the flexibility and adaptability of SABIC’s supply chain.
3. To identify and analyze the challenges SABIC faces in implementing operations management practices within its supply chain.
4. To propose strategies and best practices for improving the integration of operations management in SABIC's supply chain to strengthen its resilience.
1.5. [bookmark: _Toc191657051]Research Questions:
1. What is the level of application of operations management in the Saudi Basic Industries Corporation (SABIC)?
2. What is the role of operations management in improving the flexibility of the supply chain in the Saudi Basic Industries Corporation (SABIC)?
3. What are the challenges facing the application of operations management to the supply chain in the Saudi Basic Industries Corporation (SABIC)?
4. How can SABIC effectively overcome these challenges to ensure a more resilient and adaptive supply chain?
1.6. [bookmark: _Toc191657052]Research Hypotheses 
It is clear to us from the earlier figure, that the current research attempts to The Role of Operations Management in Improving Supply Chain Resilience at Saudi Basic Industries Corporation (SABIC)
· Independent Variable : Operations Management  with Dimensions (Quality Management, Process Optimization, Risk Management)
· Dependent Variables: Supply Chain Resilience
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[bookmark: _Toc191656998]Figure 1 Variables of Study


1. H1: There is a statistically significant effect of quality management within operations management on the supply chain resilience at Saudi Basic Industries Corporation (SABIC).
2. H2: There is a statistically significant effect of process optimization within operations management on the supply chain resilience at Saudi Basic Industries Corporation (SABIC).
3. H3: There is a statistically significant effect of risk management within operations management on the supply chain resilience at Saudi Basic Industries Corporation (SABIC).
1.7. [bookmark: _Toc191657053]Study limitations
2. Temporal Limitations: This study will be conducted over the course of 2024, ensuring that the data collection and analysis capture contemporary practices and challenges within the specified time.
3. Spatial Limitations: The research will be limited to the Saudi Basic Industries Corporation (SABIC), focusing specifically on its operations and supply chain management practices within its various facilities and operational units.
4. Objective Limitations: The study aims to 
Comprehensively evaluate the current level of implementation of operations management practices at SABIC. Systematically investigate the role of these practices in enhancing the flexibility and adaptability of SABIC’s supply chain. Identify and thoroughly analyze the challenges SABIC encounters in applying operations management practices within its supply chain framework. Develop and propose targeted strategies and best practices to improve the integration of operations management into SABIC's supply chain, with the ultimate goal of enhancing its flexibility and resilience.
5. Human Limitations: The study will involve a targeted sample of employees at SABIC, including managers, operations specialists, supply chain professionals, and other relevant staff members. These individuals will provide critical insights into the practical application and effectiveness of operations management practices within the organization.




[bookmark: _Toc191657054]Chapter 2 : Literature review
2.1. [bookmark: _Toc191657055]Introduction 
The research section focuses on operations management effects on supply chain resilience through Saudi Basic Industries Corporation (SABIC). Strategic solutions for risk management should combine supplier collaboration and digital transformation and crisis response methods to guarantee continuous operations during uncertain market conditions. The assessment provides a definition of supply chain resilience while it examines how operations management acts during disasters and boosts efficiency levels. Risk management methods receive examination within this section along with technical effects and lean and agile supply chain models for attaining efficiency and flexibility. We observe in this part how supplier relationship management maintains stable supply chains alongside explanations about business continuity planning and crisis management which enable long-term operations. A research foundation based on academic literature as well as industry reports includes practical case studies needed to develop an understanding of proven supply chain resilience methods that shows how SABIC runs operations and detects areas to improve performance quality.
2.2. Literature review
[bookmark: _Hlk196338647]Zherlitsyn and Kravchenko (2016) carried out research to study the interaction of operations and financial management systems that enhance supply chain resilience. Through their research Zherlitsyn and Kravchenko explored how efficient implementation of management strategies would create resilient supply chains with durability to business environment disruptions. The researchers analyzed their subject through existing research and case-based analysis to examine operations and finance interactions that affect supply chain resilience. Through their evaluation of diverse supply chain disruption instances the researchers documented the organizational approaches for utilizing operations and finance management practices to counter disruption effects. The researchers gathered qualitative data from secondary studies while analyzing established supply chain companies that showed resilience. The analysis validated that successful organizations need operational with financial management synergies to develop supply chain resilience capabilities. Organizations gained motivational results when they merged their operational decision-making with financial planning and demonstrated better capabilities to manage disruptions. Organizations that sustain emergency funds together with financial buffers for emergency preparedness show exceptional value for making rapid operational adjustments when crises occur. Joint financial-operational teamwork produced coordinated response plans through the research enabling organizations to respond faster and restore operations quickly. The research reveals two essential aspects for developing supply chain resilience which consist of technological investments and continuous process enhancement because better decision-making emerges through improved visibility.
Sayed (2017) conducted his doctoral research to analyze safety and resilience engineering approaches within Saudi Arabian industrial environments. The study evaluated essential safety frameworks and operational methods in different industries to boost systems resilience which produces superior performances in high-risk operational settings. Sayed conducted research based on qualitative methods by uniting extensive literature research with industrial field investigations in Saudi Arabian industries. Expert interviews with industry professionals and engineers and intelligent staff members and documentary analysis of industry reports and operational statistics formed the core of this research method. Research findings on Saudi Arabian industrial safety practices could be obtained through the integration of mixed qualitative and quantitative research methods. Industrial sectors in Saudi Arabia have implemented safety and resilience engineering techniques primarily in their oil and gas facilities as well as manufacturing facilities and petrochemical sites. Safety protocols achieved noticeable improvement however the region stagnated in complete resilience development because of resource shortages alongside employee training inadequacies and assessment shortages. Industrial operation continuity and disruption management performance improved when proactive safety systems were used together with resilience engineering methods. A complete risk management system needed companies to unite preventive maintenance with real-time monitoring systems and emergency response preparation to defend themselves from disruptions. The research study showed how important it is for monitoring bodies and technological partners and industry entities to establish cooperative linkages in order to address existing operational barriers. Safety and resilience frameworks showed major developments according to the dissertation yet need to be enhanced further. Better workforce training combined with modern risk evaluation technology and an improvement-oriented environment would create stronger industrial systems in Saudi Arabia according to the author. 
The researchers from Kamalahmadi et al.,2022 investigated the supply chain resilience enhancement from strategic flexibility and redundancy utilization in disruption situations. Research activities measured important operational characteristics and determining traits of these supply chain adaptation and crisis response and operational continuation strategies. Other supply chain professionals helped the authors conduct their survey to generate quantitative results across different sectors. The authors used structural equation modeling (SEM) as their statistical tool to analyze how supply chain resilience relates to flexibility with redundancy. Through their methodology researchers measured and established the primary and secondary relations among variables linked to supply chain resilience. The analysis proved how supply chain resilience grows better by combining organization flexibility with well-established backup plans. Flexible conditions that let supply chains restructure processes and supplier partnerships helped them react fast to unpredictable events. Supply chains operated without interruptions thanks to backup resources and additional suppliers that were referred to as redundant resources. Research data shows both methods achieved successful results based on the nature of brief versus long-term interruptions which occurred in the supply chain. Short-term disruptions required flexible supply chains yet it was redundancy that provided the best solution for handling long-term substantial challenges needing continuous operational backup resources. The combination of flexibility measures with redundancy strategies proved to be the most effective approach in disruption prevention for organizations. Supply chain resilience enhancement demands businesses to strike a balance when implementing flexibility together with redundancy measures according to the authors. The authors proposed that business success could arise from investing in worker education together with technology acquisition and strategic alliance development to boost operational capacities. Organizations determine their resource distribution between flexibility and redundancy implementation through detailed supply chain requirement analysis.
Aljabhan (2023) executed research at the doctoral level to study Supply Chain Risk Management (SCRM) practices within Saudi Arabian maritime businesses. The research examined established risks these firms encounter alongside their employed techniques for minimizing and handling those threats effectively. The research objective explored maritime sector SCRM practices to develop better strategies which establish operational stability and enhance resilience levels. Due to the design of their research Aljabhan collected data by using both qualitative and quantitative methods through case study analysis. The research methodology performed extensive analysis of how realization practices operate in genuine maritime operations. Different SCRM elements received examination from risk identification through analysis and risk management to their application within maritime supply chain structures. The application of supply chain risk management practices throughout Saudi Arabian maritime companies operated at various implementation degrees. Operations encountered potential difficulties because logistical situations united with geopolitical intensities and environmental threats along with other risks. The combination of strategic partnership agreements and extensive assessment methods among companies led to successful disruption stability. The research revealed positive results across certain areas yet it discovered three core problems that stemmed from insufficient resources combined with staff readiness deficits and insufficient quick risk detection technology. Several organizations encountered obstacles that prevented them from determining robust SCRM practice implementation success. Aljabhan proposed the integration of predictive analytics with maritime tracking systems in operations since this combination would enhance instant risk detection capabilities and emergency response capabilities. The research in the dissertation shows that maritime firms need a single approach to supply chain risk management for better enterprise resilience. To achieve its recommendations the organization should establish technological partnerships and provide financial support to train supply chain personnel and implement an integrated platform for organizational risk management across the board. The organization implemented these steps to secure maritime supply chain operations stability throughout the Kingdom of Saudi Arabia.
Research conducted by Hussain et al. (2023) proved that implementing lean transformation principles brings improved resilience to disaster relief operation management systems. Researchers conducted the study to evaluate how lean principles function in disaster response operations and develop their strength against unexpected events. The research investigators employed qualitative case-study methods to acquire information by interviewing disaster relief organizations during field research while also examining operational reports. By using this research method the authors measured lean principles deployment in operational contexts to determine their involvement in securing disaster relief program resilience features. The implementation of Lean transformation strengthened disaster relief operation resilience through the development of improved systems that were faster and more responsive. When these conditions were present the main benefits enabled faster actions through optimized processes and superior supply chain management thus improving equipment functioning and stakeholder coordination. The research revealed three main barriers to implementing lean practices during disasters involving reluctant personnel who also needed long training and complex management systems in evolving emergency scenarios. The research showed that correct lean implementation led to stable operational bases to manage unexpected severe events despite implementation challenges. The examination suggests dedicating funds for employee development along with innovation deployment as well as strategic planning techniques which reinforce both lean practice adoption and operational resilience. The research demonstrated that disaster response capabilities would gain additional strength through lean and agile combination strategies which create adaptable relief operations.
Hafidy et al. (2024) conducted research about the connection between operations management integration with Industry 4.0 technologies which enhances supply chain resilience. The study tracked traditional operation management strategies which unite with contemporary technological solutions of automation and Internet of Things and data analytics to enhance supply chain flexibility as well as stability. The authors analyzed Industry 4.0 by reviewing literature and performing case studies on adopting industries. _different aspects of quantitative data processing techniques and expert interviews and industry report data analysis helped evaluate the impact of Industry 4.0 technologies on advanced operations management deployment_ The research achieved complete comprehension through detailed examination of traditional supply chain management benefits and hurdles along with potential products that combined old methods with modern techniques. Operational management systems linked with Industry 4.0 technologies generated significant outcomes for supply chain stability enhancement. Companies that utilize Internet of Things technology with predictive analytics along with real-time data processing acquire disruption prediction capabilities and various levels of uninterrupted business operations and logistics optimization. The combination of operations management practices with these technologies developed a structured system which boosted organizational flexibility and response readiness. The authors determined that supply chain maximum resilience occurs when automation connects with real-time monitoring systems and advanced data analytical solutions to enable fast responses to unpredictable changes. The research shows that Industry 4.0 provides major benefits to companies provided they solve challenges regarding worker expertise development and budgeting and technological infrastructure requirements for successful implementation. Operational achievement through Industry 4.0 becomes possible when organizations properly train their workers following planned implementations supported by departmental teamwork for optimal supply chain resilience results. This method enables companies to establish adaptable supply chains which handle problems and preserve their competitive position in business.
2.2. Theoretical foundations of the study
[bookmark: _Hlk196338701]First Axis: Operations Management
2.2.1. Definition of Operations Management
[bookmark: _Hlk196338768]An organization heavily depends on operations management leadership to execute efficient production together with service delivery tasks effectively. As an organizational discipline operations management plans transformation activities by organizing supervision over material factors together with personnel and energy inputs toward generating output results between products and services. The main task needs process enhancement for premium output creation at reduced costs to satisfy client requirements and fulfill organizational targets (Terwiesch,2023).
Operations management progresses beyond conventional daily tasks because it contains strategic planning mechanisms that both sustain organizations and enhance their market position over the long term. Operations management consists of multiple activities which include process design together with capacity planning and inventory management and supply chain coordination and quality control functions. Operation efficiency maximization results from these activities when they reform resource management and organizational workflow systems.
Modern operations management experiences continuous development through technological transformations as well as global changes in business operations. Operational management contains two crucial elements which incorporate Lean Management for waste reduction together with Total Quality Management for establishing continuous quality improvement needs. The Six Sigma methodologies help organizations reduce process volatility by enhancing production quality which produces more dependable outputs. Sheer coordination of activities through different supply chain levels depends directly on operations management for supply chain management. Collaborating with suppliers enables the company to create improved delivery logistics that lowers costs and circumvents interruptions. The implementation of business-oriented operations management practices ensures successful customer satisfaction and lasting sustainable growth for companies (Choi et al.,2022).
2.2.1. Scope of Operations Management
[bookmark: _Hlk196338912]The creation and distribution of products and services operates through vital broad-spectrum activities within the scope of operations management. Organizations operate smoothly when operational and strategic systems join forces to obtain their objectives. This scope of operations management includes the explanation of its essential components (Helo & Hao, 2022).
1. A variety of operational methods enable the creation of protocols for managing service delivery systems and production processes which enhance operational performance and output excellence. Operations managers develop system workflows based on organizational targets that transform inputs consistently into outputs following predefined specifications. Operations managers apply methodology tools named Lean and Six Sigma for streamlining organizational processes that aim to reduce waste.
2. To achieve production goals and service delivery organizations must establish just enough resource availability. Organizations employ capacity planning systems for meeting altering customer needs through suitable resource allocation. Operation excellence through cost efficiency stems from achieving both resource optimization and meeting all customer requirements.
3. Supply Chain Management and Coordination involves the management of supply streams through supplier material acquisition along with sustained product/service delivery speed. The excellence of operation management in supply chain coordination reduces costs by enhancing operational effectiveness which creates competitive opportunities and delivers higher customer satisfaction.
4. The management of operations requires ideal inventory control to serve clients effectively without spending excessive funds on storage needs. The inventory performance under JIT and EOQ control techniques improves when business operations managers determine optimal inventory levels while reducing storage expenses.
5. The verification of customer-defined standards alongside industry-specific requirements falls under Quality Control and Assurance measures which operations management must execute. Quality control incorporates both continuous output testing and process monitoring yet Total Quality Management develops an environment which drives standard maintenance through continuous improvement.
6. Operation managers execute effective goods transportation from source to customers using their logistics and distribution management capabilities. Operations managers oversee transportation methods and directing distribution centers together with storage systems to achieve efficient and cost-effective delivery of goods. Operation management focused on efficiency leads organizations to distribute products faster and maintain superior service results.
7. The foundation of operations management includes technological resources which enable efficiency improvements by means of data-based decision-making. ERP software and predictive analytics work with automation technologies in operating systems to automate workflow processing and generate immediate operational data assessment.
2.2.2.  Principles of Operations Management
[bookmark: _Hlk196338977]Planning steps for production and service functionality need these core principles to support proper execution of operations optimization processes. The main operational principles integrate into one single framework (Benjaafar & Hu 2020).
1. To achieve the highest levels of customer satisfaction organizations arrange their operational processes which deliver value superior or equivalent to all customer requirements.
2. Continuous Improvement (Kaizen) demonstrates the systematic process development that ensures both higher efficiency and enhanced quality standpoints across all stages of operations
3. The system delivers productivity-related results by utilizing efficient resource management to reach operational cost reductions.
4. Quality Management implements Total Quality Management (TQM) and Six Sigma systems to deliver standardized quality performance in operational methods as well as service and product deliverables.
5. The organization needs to establish flexible processes that adjust to market changes and emerging technologies as well as industrial disruptions.
6. The organization implements practices for maintaining environmental sustainability.
7. Standards in processes allow users to receive more consistent outputs while reducing random outcomes.
8. The process of gathering and analyzing data through analytics for strategic decision making leads to better process performance.
9. Through Risk Management organizations detect safety threats then implement strategies to decrease threats that sustain operations during unpredictable crises.
10. Collaboration and Communication: Enhancing coordination among teams and departments for smoother operations.
11. Supply Chain Integration works to develop streamlined cooperation between suppliers as well as partners and internal business processes.
12. Employee engagement programs run throughout an organization help staff members actively participate in innovative initiatives while simultaneously driving productivity performance growth.
2.2.1. [bookmark: _Toc191657061]Dimensions of Operations Management
1. [bookmark: _Hlk196339071]Multiple operational areas in operations management unite to achieve proper process execution in organizations. These dimensions include (Babich et al.,2020).
2. Process Optimization serves the process improvement practice which enhances organizational workflow standards. 
3. The Supply Chain Coordination mechanism aligns every supply chain point through complete material exchange and information flow.
4. Effective product movement through managed transportation systems enables delivery distribution to provide prompt delivery services.
5. Technology Integration: Implementing tools such as ERP systems, IoT, and automation for enhanced efficiency.
6. Businesses must create systems to detect foreseeable threats followed by countermeasures to stop undesirable outcomes from happening.
7. A successful and sustainable operation demands an organization to adopt environmentally friendly strategies for business development.
8. The organization dedicates its efforts to workforce management because it trains employees to achieve high levels of productivity which leads to operational success.
2.2.2. The Importance of Operations Management
[bookmark: _Hlk196339139]Operations management stands as an essential organizational factor for achieving sustained success and continuation. The following points explain its importance according to (Araz et al.,2020).
1. Operations management enhances productivity together with efficiency due to its optimized resource allocation and process optimization capabilities.
2. Trust among customers form along with loyalty strengthens from Quality Assurance services which uphold high standards in service provision.
3. The organization achieves satisfaction from customers by linking its operational systems with what customers need to improve service delivery thus producing superior customer experiences overall.
4. Through operations management organizations gain full capabilities to react swiftly to market changes without halting their regular business activities.
5. The organization implements broad risk management systems that minimize structural disturbances which can damage operational efficiency.
6. Operation costs become more efficient by utilizing effective procedures thus delivering better financial outcomes.
7. Operations management incorporates sustainability practices that enable organizations to conduct responsible ecological management and achieve regulatory requirements.
8. The enterprise follows an innovation-driven approach to improve operational methods continually thus staying ahead of the market while maintaining current methods.
9. Operations management works with processes to support the organization’s strategic targets while following fundamental strategy principles.
10. The system establishes better teamwork by advancing communication methods and implementing coordinated department strategies that produce structured operational systems.
Second Axis :Supply Chain Resilience:
2.2.3. [bookmark: _Toc191657063]Definition of Supply Chain Resilience
1. [bookmark: _Hlk196339210]Supply chain resilience represents the capability of supply chain networks to predict and prepare for disruptions as well as respond effectively to and recover from them without operational disruption or considerable damages. Reliability in supply chains comprises their capacity to adjust operations to changing environments caused by extreme events including disasters, pandemics, geopolitical tensions and other unanticipated occurrences (Shamsuddin, 2020).
2. A supply chain which demonstrates resilience functions as both a reactive system and a proactive one which continues identifying possible points of weakness and developing strategic approaches that strengthen its ability to survive and rebound from difficulties. An organization can achieve resilience by implementing strategic planning with flexible processes while adding redundancy and integrating technology and developing strong partnerships with suppliers and stakeholders. Supply chain resilience works to preserve operational effectiveness together with customer contentment and organizational market supremacy throughout major disruption events. The fundamental components of supply chain resilience include adaptable logistical and processual systems together with varied sourcing networks and robust risk utility along with real-time data analytics-based risk detection and response capabilities. Organizations can achieve business survival through long-term achievement by incorporating these supply chain elements which minimize disruptions and help restore operations while sustaining customer service levels (Lohmer & Lasch, 2020).
2.2.6. Importance of Supply Chain Resilience
[bookmark: _Hlk196339281][bookmark: _Hlk196339454]Organizations need supply chain resilience to sustain operational stability alongside achieving long-term business success especially when operating in the unpredictable global market. Supply chain resilience holds importance because of the following factors (Dohaney et al.,2020).
1. Operations within resilient supply chains remain operational without significant interruptions because they can resist obstacles from natural disasters and pandemics and geopolitical conflicts and other challenges. Business continuity remains intact because disruptions would otherwise trigger major revenue loss along with negative effects on company reputation.
2. Through supply chain resilience organizations acquire the ability to detect upcoming risks which they can actively minimize. Organizations protect their supply chain against major problems through strategies that include diverse supplier networks combined with adaptive transportation methods along with backup systems.
3. The maintenance of affordable quality service at a steady level directly influences achievement of customer satisfaction goals. A resistant supply chain system provides timely delivery of products and services regardless of disruptions. The reliability of these business operations helps build customer trust which results in stronger market position together with better customer retention.
4. Organizations that create resilient supply chains establish superior speed to market disturbances than other businesses in the marketplace. The agility of these companies creates market advantages which let them successfully capture available opportunities and preserve their supplier reputation throughout uncertain periods.
5. A resilient supply chain adapts its operations through changes in market dynamics plus governmental rules and all types of technological progress. Operating adaptively enables businesses to redirect their approach and operate under changing circumstances thus improving their long-term business survival.
6. A resilient supply chain serves as a protective measure for financial stability by reducing costs that naturally occur from supply disruptions and extra emergency purchasing demands along with unexpected sales losses. Better financial results become achievable for businesses that successfully reduce disruption-related costs since cash flow patterns become more stable.
7. Having operational efficiency is a natural outcome of implementing resilient strategies through better process flexibility and enhanced technological integration. These methods help both normal and stable market conditions by strengthening operational processes and waste reduction along with elevated productivity outcomes.
8. Certain market sectors require companies to meet environmental standards and safety requirements for enhancing their resilience status and protecting their reputation. For companies to achieve regulatory standards supply chain resilience creates better compliance which prevents monetary penalties and defends their organizational reputation.
9. Supply chain resilience creation requires developing more effective relationships among suppliers and stakeholders as well as partners. Enhanced supply chain collegiality together with transparent communication leads to a unified network system that deals with disruptions effectively while improving its operational efficiency.
2.2.4. [bookmark: _Toc191657065]Components of Supply Chain Resilience
1. [bookmark: _Hlk196339608]Organizations that create resilient supply chains establish superior speed to market disturbances than other businesses in the marketplace. Through their agility companies secure competitive advantages which help them win marketplace opportunities while keeping their supplier reputation intact when markets become unstable.
2. Supply chains that can adjust to market demands together with regulatory and technological changes constitute resilient supply chains. Operating adaptively enables businesses to redirect their approach and operate under changing circumstances thus improving their long-term business survival.
3. A resilient supply chain serves as a protective measure for financial stability by reducing costs that naturally occur from supply disruptions and extra emergency purchasing demands along with unexpected sales losses. Better financial results become achievable for businesses that successfully reduce disruption-related costs since cash flow patterns become more stable.
4. Certain market sectors require companies to meet environmental standards and safety requirements for enhancing their resilience status and protecting their reputation. Supply chain resilience achieves regulatory standards through compliance which protects both the company from penalties and maintains its good reputation.
5. Supply chain resilience creation requires developing more effective relationships among suppliers and stakeholders as well as partners. Improved supply chain connections and clear communication between stakeholders create an united network able to handle disruptions together while obtaining better efficiency and resilience.
6. Company resilience drives support for innovative strategies and growth can be achieved through adopting predictive analytics and automation technologies together with other new solutions. Businesses which merge these technologies in their supply chain operations gain the ability to handle disruptions while taking advantage of new growth possibilities.
7. Organizations that create resilient supply chains establish superior speed to market disturbances than other businesses in the marketplace. Agility provides organizations with a competitive benefit to grab market benefits while maintaining their reputation as dependable suppliers in challenging market conditions.
8. Supply chains equipped with resilience can modify themselves when dealing with shifts in market wants and regulatory requirements and technological developments. Operating adaptively enables businesses to redirect their approach and operate under changing circumstances thus improving their long-term business survival.
9. A resilient supply chain serves as a protective measure for financial stability by reducing costs that naturally occur from supply disruptions and extra emergency purchasing demands along with unexpected sales losses. Better financial results become achievable for businesses that successfully reduce disruption-related costs since cash flow patterns become more stable.
10. Operational Efficiency increases when companies adopt strengthening strategies such as process adaptability innovation along with technological advancements to reach increased overall operational performance levels. These methods help both normal and stable market conditions by strengthening operational processes and waste reduction along with elevated productivity outcomes.
11. Certain market sectors require companies to meet environmental standards and safety requirements for enhancing their resilience status and protecting their reputation. A resilient supply chain protects the company from penalties and reputation damage because it maintains full adherence to regulatory standards.
12. Supply chain resilience creation requires developing more effective relationships among suppliers and stakeholders as well as partners. Together these elements drive development of a tightly connected supply chain which operates as one unit to tackle disruptions while boosting operational effectiveness and resilient performance.
13. Organizational resilience-based approaches drive organizations to adopt predictive analytics and automation and other new technologies that result in innovative solutions together with sustainable growth. Businesses which merge these technologies in their supply chain operations gain the ability to handle disruptions while taking advantage of new growth possibilities.
Successful resilient supply chains need essential contracting management practices for their development. Operations management uses a risk assessment process that incorporates preventive measures for discovering weaknesses throughout supply chain systems. When historical data analysis meets issue prediction organizations develop multiple response strategies to help them swiftly handle interruptions. The incorporation of risk management within operational planning strategies by companies helps their operations continue effectively without unexpected disruptions (Helo & Hao, 2022).
Through its supply chain operations management develops flexibility together with agility as fundamental operational elements. Businesses need flexibility to change both their production and logistics systems but agility defines their speed of alteration. Business processes that organizations make adaptable enable swift responses to unexpected supply chain disruptions making them better equipped for such situations (Terwiesch ,2023).
Operations management in modern times requires substantial technological integration as this factor plays an essential role in building strong supply chains. Through advanced IoT technology and predictive analysis and real-time data monitoring operators obtain better product surveillance and enhanced decision-making capabilities. Operation management implements technological methods to detect upcoming disruptions before it improves response speed and maintains operational stability. During disruptive situations response times accelerate while effectiveness boosts because of automation systems and artificial intelligence analytics.
The success of business resilience depends on effective inventory management practice. Successful operational management allows organizations to keep their inventory at optimal levels thus ensuring readiness with cost-effective distribution systems. Operational continuity for organizations is sustained through the implementation of two inventory management methods including Just-In-Time (JIT) and strategic buffer stocks. The supply chain remains operational due to proper inventory management since unpredictable conditions arise which prevents both stock outages and overstock conditions. Formal and informal communication channels operated by the organization within its department and beyond create resilience in the supply chain. Operations management enables all departments and suppliers and external partners to work as a cohesive unit by developing strategic alignment between their response plans with organizational objectives. The presence of strong open communication tools enables both quick information flow and supports teams in making strided decisions during disruptions thereby keeping the group cohesive and minimizing detrimental effects (Benjaafar & Hu,2020).).
Successful resilient supply chains need essential contracting management practices for their development. Operations management uses a risk assessment process that incorporates preventive measures for discovering weaknesses throughout supply chain systems. When historical data analysis meets issue prediction organizations develop multiple response strategies to help them swiftly handle interruptions. The incorporation of risk management within operational planning strategies by companies helps their operations continue effectively without unexpected disruptions (Helo & Hao, 2022).
Through its supply chain operations management develops flexibility together with agility as fundamental operational elements. Businesses need flexibility to change both their production and logistics systems but agility defines their speed of alteration. Business processes that organizations make adaptable enable swift responses to unexpected supply chain disruptions making them better equipped for such situations (Terwiesch ,2023).
Operations management in modern times requires substantial technological integration as this factor plays an essential role in building strong supply chains. Better decision-making through predictive analytics combined with real-time data processing along with IoT technology enables enhanced visibility. Operation management implements technological methods to detect upcoming disruptions before it improves response speed and maintains operational stability. Disruptive event responses get stronger and more efficient through combinations of automation systems and artificial intelligence which generates insights.
Risk management within supply chains stands as an essential operational need for businesses to maintain operations along with stability especially when they maintain complex international production systems in manufacturing and chemical production. The supply chain faces many various threats that encompass natural catastrophes alongside geopolitical tensions together with failing suppliers and economic instability and cyber threats and unanticipated disturbances including pandemic occurrences. Organizations deploy risk management systems that allow them to identify and limit and adjust to unpredictability in order to protect their operational stability and workflow effectiveness (Kuffner et al.,2022).
To begin their risk management process businesses identify all potential vulnerabilities that emerge throughout their supply network infrastructure during the initial stage. The risk identification procedure requires organizations to observe each supply chain segment for key supplier identification then analyze dependencies before reviewing past risks. Businesses identify risks during the process to enable them select appropriate risk mitigation strategies through supplier diversity and backup development along with technological means to monitor supply chain activities. Mobile suppliers play an essential role in combination with supply chain adaptability to form the basis of successful operations. Agile implementation combined with digital transformation enables businesses to maintain appropriate speed which lets them handle disturbances effectively. Cloud-based supply chain management joined with blockchain technology implemented through artificial intelligence enables business entities to establish precautionary measures that counter risks before they occur instead of simply reacting as per existing risks. A risk-sharing system within the supply chain becomes feasible due to partnerships formed between suppliers and stakeholders that help organizations distribute potential financial losses better (Cinti et al.,2024.. Organization resilience through supply chains develops when managers enhance operational communication systems because stakeholders can maintain teamwork regardless of crisis situations. Operations management maintains critical value because it shows organizations how to develop robust relationships which facilitate seamless supply chain communication (Lohmer & Lasch, 2020).
Operations management uses the Resource-Based View (RBV) theory by evaluating unique organizational resources for developing competitive advantages. Operations management develops resilient supply chain infrastructure by utilizing organization resources. The effectiveness of utilizing skilled personnel with advanced technologies and strategic partnerships creates supply chains that function well under normal circumstances as well as adapt to evolving situations (Wong et al.,2020).
The core elements of the TOE framework use operations and environment together with technology to demonstrate how operations management adopts technology while enhancing resilience. By implementing predictive analytics together with AI and IoT components as part of the TOE Framework organizations can obtain real-time data-monitoring ability which enables them to make data-driven choices. Operations management uses technological tools to track supply chain processes as well as respond to disruptions which enhances its resilience according to Shishodia et al. (2023).
Although Just-In-Time (JIT) philosophy concentrates on inventory reduction and operational efficiency it shows essential attributes of resilience. Operation efficiency and expense reduction capabilities from JIT implementations diminish during supply disruptions that arise from inadequate inventory supply. Operations management needs to create strategies that unite JIT approaches with properly timed reserves of inventory in order to maintain resilience capabilities. Companies require adaptable inventory methods which synchronize their lean systems with emergency readiness by maintaining proper reserves.
Various theoretical concepts show that operational methods within management directly enhance supply chain resilience development. Operations management creates an end-to-end framework for supply chain transformations because it integrates multiple management approaches such as lean management with TQM and dynamic capabilities and risk management to protect business operations and retain market competitiveness (Zamani et al.,2023).
2.2.5. [bookmark: _Toc191657068][bookmark: _Hlk196339822]Challenges and Barriers in Implementing Operations Management for Resilience
[bookmark: _Hlk196339905]Organizations need operation management practices to build supply chain resilience in order to successfully adapt during periods of disruption. The process to implement operations management practices faces multiple challenges together with a variety of barriers. The main challenge the system encounters concerns available resources. Organizations need to invest big amounts of money in technology systems and staff development sessions and process redesign projects to achieve operations management resilience goals. Small organizations together with those operating on budgets face challenges when trying to dedicate sufficient funds to execute these transformations successfully. Inadequate budget allocation for resilience projects leads to reduced enhancement of operational resilience since systems do not receive full implementation (Spieske et al.,2021).
The implementation of operations management for resilience faces obstacles through the barriers created by technological integration. Implementing predictive analytics and Internet of Things (IoT) technology together with artificial intelligence (AI) presents significant implementation challenges that require substantial resources. Entities encounter two significant obstacles when integrating these technologies with present systems because they struggle to match them to current methods and they do not possess enough knowledge to oversee maintenance and operation. The challenge to integrate systems acts as an obstacle when organizations attempt to leverage technology for obtaining necessary real-time data alongside predictive analytics needed to establish resilient supply chains.
Organizations face numerous hurdles when implementing resilience-focused operations management because training the workforce constitutes a critical but complex task. Organizations must prepare their staff members with necessary skills to handle technological systems and execute modern procedures and manage disruptions effectively. Organizations face two primary hurdles when implementing workforce training: high cost and extended time requirements as well as the difficulty of preparing an entire workforce especially when dealing with large organizations or those facing frequent employee replacement. The success of resilience-building initiatives will suffer when employees lack necessary training because they cannot optimize new operational processes and tools (Zhao et al.,2023).
The organization often faces internal resistance as a major obstacle when introducing changes. New operations management practices resemble major organizational transformation that usually sparks employee opposition because these changes disrupt traditional workflow systems. The resistance to change diminishes the speed of new practice adoption and reduces their ability to produce successful results. Organizations need structured change management approaches to reduce resistance yet these approaches need thorough planning before execution to build an organization-wide mindset of evolving efficiently together.
The complexities found in supply chains introduce significant hurdles when performing resilience-oriented operations management activities. Multiple organizations function with complex supply chains which connect many suppliers to partner organizations through a worldwide network of logistics providers. Operating resilience throughout extensive multistakeholder networks becomes troublesome since regular communication together with strategy alignment and stakeholder partnership management are necessary for partners with different priorities and capabilities. The management of data alongside operational transparency stands essential for operational success even though it creates specific challenges to tackle. The flow of precise and timely data throughout the complete supply chain network remains vital for making well-informed decisions that occur during disruptions. The data management systems within organizations face challenges because of fragmented data storage systems and poor-quality data which reduces partner collaboration through information sharing. Indeficient and unreliable data sets barriers against implementing strategies that can effectively build resilience (Ozdemir et al.,2022).
Efficiency and resilience represent opposing demands that supply chains need to handle. Operations management as a field concentrates on process optimization with goals of cost reduction and process efficiency improvement. The strategies used to develop supply chain resilience through increased stock levels or supplier diversity create challenges because they confront the lean management approach which reduces waste and inventory. Organizations struggle to achieve compatibility between running cost-efficient operations while also guaranteeing an effective supply chain response to disruptions. External environmental factors combined with regulatory demands and geopolitical problems limit the ability of organizations to put operation management practices into effect for resilience. Supply chains dealing with regions where regulatory standards are tough and political conditions are unstable need extra efforts to synchronize their resilience strategies. The organization's ability to create uniform resilience practices becomes restricted by having to comply with different market regulations. Sustainability issues now strongly affect the development of resilience solutions. Traditional sustainable practices foster supply chain resilience over the long run yet many companies struggle to execute operation modifications needed for these approaches. Operations management becomes more complex because of the logistical and financial challenges presented by the transition to eco-friendly processes and carbon footprint management (Adekola & Clelland,2020).
2.2.6. [bookmark: _Toc191657069][bookmark: _Hlk196339933]Risk Management in Supply Chains
[bookmark: _Hlk196340046]Risk management within supply chains stands as an essential operational need for businesses to maintain operations along with stability especially when they maintain complex international production systems in manufacturing and chemical production. The supply chain faces many various threats that encompass natural catastrophes alongside geopolitical tensions together with failing suppliers and economic instability and cyber threats and unanticipated disturbances including pandemic occurrences. Organizations deploy risk management systems that allow them to identify and limit and adjust to unpredictability in order to protect their operational stability and workflow effectiveness (Kuffner et al.,2022).
To begin their risk management process businesses identify all potential vulnerabilities that emerge throughout their supply network infrastructure during the initial stage. The risk identification procedure requires organizations to observe each supply chain segment for key supplier identification then analyze dependencies before reviewing past risks. Businesses identify risks during the process to enable them select appropriate risk mitigation strategies through supplier diversity and backup development along with technological means to monitor supply chain activities. Supply chain flexibility together with adaptability stand as primary requirements. Agile implementation combined with digital transformation enables businesses to maintain appropriate speed which lets them handle disturbances effectively. Companies using cloud-based supply chain management paired with blockchain-connected artificial intelligence (AI) for demand forecasting have the ability to stop risks from developing in the first place instead of only acting in response to existing risks. A risk-sharing system within the supply chain becomes feasible due to partnerships formed between suppliers and stakeholders that help organizations distribute potential financial losses better (Cinti et al.,2024.).
Companies need an organized business continuity plan (BCP) to regain their operations rapidly whenever disruptions occur. Organizations that comply with regulatory frameworks together with industry standards create risk resilient entities because their implementation forces organizations to follow best practice risk management guidelines such as ISO 31000 (Risk Management) or ISO 28000 (Supply Chain Security).
Saudi Basic Industries Corporation (SABIC relies on risk management to preserve its supply chain stability which becomes necessary when global demand shifts and new regulations occur while raw material supply interruptions occur. SABIC implements proactive risk assessment together with technological advancements and strategic partnerships which ensure its supply chain operates with sustained operational efficiency (Min,2019).
Organizations need to maintain consistent vigilance while embracing innovation along with supporting a resilient commitment to build a never-ending process of supply chain risk management.
2.2.7. [bookmark: _Toc191657070][bookmark: _Hlk196340073]Digital Transformation and Technology Integration
[bookmark: _Hlk196340151]Modern supply chain management has been transformed by digital innovation together with technological integration which helps businesses develop enhanced operational effectiveness and market demand flexibility and system stability. Supply chain visibility along with automation and decision-making abilities have been enhanced dramatically by the implementation of modern technologies consisting of Artificial Intelligence (AI), the Internet of Things (IoT), blockchain, cloud computing, and big data analytics. Advanced technologies allow Saudi Basic Industries Corporation (SABIC) as well as other companies to optimize their operations through risk reduction and sustainable growth (Belhadi et al.,2024).
The main advantage of supplying digital transformations in supply chains derives from enhanced real-time tracking together with heightened visibility. The implementation of IoT devices composed of sensors and RFID tags enables businesses to supervise raw materials and finished goods in their supply chain path. The real-time tracking system enables improved inventory control while minimizing delivery time and provides leaders with enough time to respond promptly to supply chain problems. Using big data analytics enterprises can analyze massive amount of data to optimize distribution routes as well as forecast upcoming market needs and boost their supply chain operations efficiency.
The supply chain benefits from artificial intelligence technology (AI) together with machine learning (ML) because it completes operational automation while building better forecasting systems. Through AI predictive analytics companies can predict supply chain disturbances while they simultaneously optimize stock levels to generate data-based decisions which improve supply chain resistance. AI algorithms analyze historical patterns and external conditions such as weather patterns and geopolitical events to forecast future market shifts which allows supply chain operators to modify their planning strategy accordingly. Blockchain technology has proven to be an influential breakthrough that delivers excellent transparency along with security to supply chain operations. Blockchains function through an unalterable digital ledger system which establishes transaction trust and provides complete trackable security between suppliers and distributors and manufacturers. The industry sectors which produce chemicals plus manufacture goods get major benefits from this technology because they need assured raw material verification and standard compliance monitoring. Blockchain technology enables SABIC to track supply chain products better also helps prevent fraud and strengthens cooperation with worldwide business partners (Chowdhury et al.,2024).
Cloud-based supply chain management systems allow departments and suppliers together with logistics providers to join forces through their integrated interface. The cloud infrastructure enables instant data exchange and improved collaboration and enables better organizational decision processes. The systems enable efficient business expansion in addition to decreasing infrastructure expenses. Organizations now use robotic process automation (RPA) and smart manufacturing as key elements of digital transformation along with other important tools. RPA technology operates across three key areas to process orders and manage inventories together with supplier interactions while decreasing worker mistakes and enhancing operational speed.).
The intersection of digital transformation with technological implementation has transformed supply chain management which now allows companies to better their operational performance through enhanced resistance against market shifts and improved operational efficiency. Supply chain visibility and automation and decision-making capabilities have grown tremendously because businesses adopted advanced technological tools such as Artificial Intelligence (AI), the Internet of Things (IoT), blockchain, cloud computing and big data analytics. Advanced technologies allow Saudi Basic Industries Corporation (SABIC) as well as other companies to optimize their operations through risk reduction and sustainable growth (Belhadi et al.,2024).
The main advantage of supplying digital transformations in supply chains derives from enhanced real-time tracking together with heightened visibility. The implementation of IoT devices which include sensors and RFID tags enables companies to track their raw materials and finished products from beginning to end in the supply chain. The real-time tracking system enables improved inventory control while minimizing delivery time and provides leaders with enough time to respond promptly to supply chain problems. Big data analytics enables companies to process substantial data quantities that leads to optimal route planning and prediction of future demand levels and better overall supply chain performance.
The supply chain benefits from artificial intelligence technology (AI) together with machine learning (ML) because it completes operational automation while building better forecasting systems. Through AI predictive analytics companies gain abilities to foresee supply chain disruptions while maximizing inventory levels to establish data-based choices that fortify supply chain durability. The evaluation of historical patterns and external influences through AI algorithms helps determine future demand changes which allows supply chains to modify their operational structures. Blockchain technology represents a major advancement for supply chain security through its ability to provide full transparency across multiple operations. Blockchains function through an unalterable digital ledger system which establishes transaction trust and provides complete trackable security between suppliers and distributors and manufacturers. The industry sectors which produce chemicals plus manufacture goods get major benefits from this technology because they need assured raw material verification and standard compliance monitoring. Blockchain technology enables SABIC to track supply chain products better also helps prevent fraud and strengthens cooperation with worldwide business partners (Chowdhury et al.,2024).
Cloud-based supply chain management systems allow departments and suppliers together with logistics providers to join forces through their integrated interface. The cloud infrastructure enables instant data exchange and improved collaboration and enables better organizational decision processes. The systems enable efficient business expansion in addition to decreasing infrastructure expenses. The digital transformation includes two substantial elements which are robotic process automation (RPA) and smart manufacturing. RPA technology operates across three key areas to process orders and manage inventories together with supplier interactions while decreasing worker mistakes and enhancing operational speed. 
[bookmark: _Hlk196340240]Agile Operations in Supply Chains
[bookmark: _Hlk196340305]The main focus of agile supply chain operations stands on rapid market demand response and flexible adaptability and quick response capabilities. The method proves helpful for industries which face unpredictable market shifts because it helps businesses respond fast to changing customer needs alongside demand alterations and sudden disruptions (Riad et al.,2024).
The essential elements in agile supply chain operations consist of:
The system uses present-time data and predictive analytics for production planning needs that match market needs.
Organizations can make fast decisions because of this approach which helps them address market disturbances and potential opportunities.
The approach of modular supply chain design enables business flexibility across all supply chain aspects including sourcing along with production as well as distribution.
•	Technology Integration: Leverages AI, IoT, and cloud-based systems for enhanced supply chain visibility and responsiveness.
SABIC needs to stay agile to handle critical supply chain challenges that include raw material shortages and regulatory changes together with geopolitical problems. Through agile methodology adoption the company improves its market competitiveness by boosting speed to customer service delivery and gaining greater global market effectiveness.
The Hybrid Approach: Lean-Agile Integration for Resilience
SABIC along with other companies achieves operational excellence through their adoption of lean and agile standards together. The Lean-Agile approach maintains flexibility which enables organizations to achieve optimization of costs along with disruption-responsive capabilities (Pertheban & Arokiasamy, 2019).
The application of lean principles in stable conditions results in elimination of unnecessary costs together with enhanced operational performance.
Agile systems excel in environments featuring high uncertainty since they let organizations transform rapidly when demand patterns change.
AI-driven analytics along with blockchain and cloud computing utilize digital tools to build stronger relationships between lean and agile processes.
SABIC can construct a flexible supply chain system with cost-effective features and adaptive capabilities through lean and agile strategy implementation. Sustainable growth together with operation enhancements and long-term business survival can be achieved through this method in our changing global environment. Supply chain resilience requires lean and agile operations to function properly because they deliver distinct advantages to the management system. The combination of lean practices and agile methodologies produces cost-efficient waste reduction which accompanies organizational agility. A balanced hybrid system enables SABIC and other companies to tackle supply chain issues and build sustainability while sustaining market competitiveness in changing market conditions.
[bookmark: _Hlk196340366]Collaboration and Supplier Relationship Management
1. [bookmark: _Hlk196340415]Resilient and efficient supply chains need collaboration with Supplier Relationship Management (SRM) especially when operating complex global networks such as chemicals manufacturing and energy sectors. Strong relationships between Saudi Basic Industries Corporation (SABIC) and its suppliers deliver stability to supply chains and help mitigate risks along with improving operational effectiveness. Quality collaborative work between supply chain partners drives mutual goal achievement which produces enhanced resource optimization and decreased costs and improved market disruption responses (Attah et al.,2024).
2. The Importance of Supplier Collaboration in Supply Chain Resilience
3. Supply chains remain at strong risk of attack from worldwide uncertainties which originate from geopolitical complications and raw material deficiencies and regulatory modifications and economic instabilities. Businesses must develop enduring supply chain partnerships rather than merely conduct business deals with their suppliers to handle present and emerging threats.
4. Supplier collaboration brings the following main advantages to organizations:
5. A supply chain benefits from real-time data exchange which results in better forecasting together with reduced forecast uncertainty.
6. The close bond with suppliers creates opportunities to conduct combined risk assessments which leads to preventive measures development.
7. The development of strategic alliances helps organizations maintain high levels of quality compliance with industry standards.
8. Businesses that implement agile collaborative networks can make rapid market adaptation through swift changes in their production and distribution methods.
9. Buyers and suppliers unite to create new ideas and improve processes which drives development of sustainable product solutions together.
10. Effective supplier collaboration represents a vital practice for SABIC to maintain reliable raw material supply alongside improved logistics and sustainable achievement.
11. An effective Supplier Relationship Management (SRM) requires implementation of the following vital strategies.
12. The method of Supplier Relationship Management (SRM) consists of thorough planning with essential suppliers and their evaluation as part of an approach to maximize value creation. SRM strategies should incorporate the following elements according to (Ergun et al.,2023).
13. Organizations divide their suppliers into groups based on both strategic value factors and performance evaluation criteria. At the same time they assess supplier exposure to risk and their dependency on key supplier relationships. The process lets companies direct their relationship development the most promising and critical suppliers among their supply chain network.
14. Real-time data exchange through cloud-based platforms together with blockchain technology establishes transparent information flow which builds trust also strengthens supply chain coordination. Transparent communication methods create cross-stakeholder consensus about their activities for demand planning as well as inventory control and production scheduling.
15. The collaboration between businesses and suppliers through joint risk management and contingency planning allows both parties to predict material scarcity events and transportation hold-ups and regulatory changes along with their corresponding responses. The combination of scenario planning techniques with dual sourcing strategies successfully cuts down supply chain weaknesses.
16. Long-Term Strategic Partnerships: Building long-term supplier relationships rather than engaging in short-term, cost-driven contracts enhances supply reliability and mutual trust. Strategic agreements enable shared investments in research, innovation, and process optimization.
17. Performance Monitoring and Continuous Improvement: Companies use Key Performance Indicators (KPIs) to assess supplier performance in terms of quality, delivery reliability, cost efficiency, and compliance. Regular audits and feedback mechanisms help suppliers improve and align with corporate objectives.
For SABIC, a robust SRM framework ensures efficient procurement, strengthens sustainability initiatives, and enhances supply chain resilience against external shocks (Gao et al.,2022).
Technology's Role in Supplier Collaboration and SRM
Modern digital tools and automation have transformed supplier relationship management, making collaboration more efficient and data-driven. Key technologies include:
· Blockchain for Transparency: Ensures secure, tamper-proof transactions and traceability of raw materials.
· Artificial Intelligence (AI) and Big Data: Predicts supply chain risks and optimizes supplier selection based on historical performance.
· Cloud-Based Procurement Platforms: Facilitate real-time communication, document sharing, and performance tracking.
· Internet of Things (IoT): Enhances real-time tracking of shipments and inventory levels, improving operational efficiency.
By integrating technology-driven SRM solutions, SABIC can enhance supplier collaboration, ensure sustainability compliance, and create a more resilient supply chain. Effective supplier collaboration and SRM are essential for building a resilient, flexible, and competitive supply chain. By fostering long-term partnerships, improving transparency, leveraging technology, and engaging in joint risk management, companies like SABIC can mitigate supply chain disruptions, enhance operational efficiency, and drive innovation. A proactive and strategic SRM approach ensures sustainable growth and long-term supply chain stability in a rapidly evolving global market (Mandal,2012).
2.2.8. [bookmark: _Toc191657072][bookmark: _Hlk196340450][bookmark: _Hlk196340489]Crisis Management and Business Continuity Planning
[bookmark: _Hlk196340556]Crisis management and business continuity planning (BCP) are essential strategies for ensuring the resilience and stability of supply chains, especially in industries like manufacturing, chemicals, and energy, where disruptions can have severe financial and operational consequences. Companies such as Saudi Basic Industries Corporation (SABIC) must proactively develop and implement crisis management frameworks and continuity plans to mitigate risks, minimize downtime, and sustain operations during unforeseen events.
· Crisis Management in Supply Chains
Crisis management involves identifying, preparing for, and responding to disruptions that could impact supply chain operations. These disruptions may arise from natural disasters, economic fluctuations, cyber threats, regulatory changes, geopolitical tensions, pandemics, or supplier failures. A well-structured crisis management strategy enables companies to respond quickly and effectively, reducing operational and financial impacts (Nikookar & Yanadori,2022).
[bookmark: _Hlk196340710]Key Phases of Crisis Management
1. Risk Identification and Assessment
· Analyzing vulnerabilities within the supply chain, such as dependencies on single-source suppliers or critical infrastructure.
· Conducting risk mapping and scenario analysis to anticipate potential threats.
· Implementing predictive analytics and AI-driven monitoring tools for early warning systems.
2. Crisis Preparedness and Contingency Planning
· Establishing proactive risk mitigation strategies, including diversified sourcing, strategic inventory buffers, and supplier collaboration.
· Training employees on crisis response protocols and decision-making frameworks.
· Developing communication strategies to ensure real-time coordination with suppliers, stakeholders, and regulatory bodies.
3. Crisis Response and Execution
· Implementing emergency response plans to minimize disruption.
· Activating alternative supply chain routes or backup suppliers when necessary.
· Using digital platforms for real-time visibility and collaboration across supply chain partners.
4. Post-Crisis Recovery and Lessons Learned
· Assessing the effectiveness of the crisis response through data analysis and stakeholder feedback.
· Identifying gaps and areas for improvement in crisis management procedures.
· Refining and updating the crisis management framework based on past experiences.
For SABIC, an effective crisis management strategy ensures continued production and distribution, even in the face of global disruptions, by leveraging digitalization, predictive analytics, and strategic supplier partnerships.
· Business Continuity Planning (BCP) in Supply Chains
Business Continuity Planning (BCP) is a proactive approach to ensuring that critical supply chain functions continue during and after a crisis. BCP minimizes downtime, ensures operational resilience, and helps companies recover quickly from disruptions (Um & Han, 2021).
Key Components of a Strong Business Continuity Plan
1. Business Impact Analysis (BIA)
· Identifying mission-critical supply chain operations that must remain functional during a crisis.
· Evaluating the financial, operational, and reputational risks associated with supply chain disruptions.
· Determining recovery time objectives (RTOs) and recovery point objectives (RPOs) to guide post-crisis operations.
2. Supply Chain Redundancy and Diversification
· Maintaining alternative suppliers and manufacturing sites to ensure continued production in case of disruptions.
· Establishing dual-sourcing strategies to prevent reliance on a single supplier or region.
· Using regional distribution hubs to minimize dependency on long-distance logistics.
3. Technology Integration for Resilience
· Implementing cloud-based supply chain management (SCM) systems for real-time data access and coordination.
· Using artificial intelligence (AI) and machine learning to predict and respond to disruptions.
· Employing blockchain technology for transparency and secure transaction management.
4. Emergency Response and Crisis Communication
· Creating clear communication protocols for employees, suppliers, and stakeholders.
· Leveraging IoT-enabled monitoring for real-time tracking of inventory, shipments, and production status.
· Engaging in stakeholder collaboration and supplier agreements to ensure mutual support in crises.
5. Testing, Training, and Continuous Improvement
· Conducting regular crisis simulations and supply chain stress tests to assess preparedness.
· Training employees and suppliers on business continuity best practices.
· Updating the BCP based on post-crisis evaluations and emerging risks.
For SABIC, a robust BCP ensures that critical supply chain functions—such as raw material procurement, production, and distribution—remain operational even during disruptions, securing business continuity and long-term market stability.
The Role of Digital Transformation in Crisis Management and BCP
Technology plays a critical role in strengthening crisis management and BCP by providing real-time insights, automation, and enhanced decision-making. Key digital enablers include:
· Predictive Analytics & AI: Helps anticipate potential supply chain disruptions and optimize response strategies.
· IoT & Real-Time Monitoring: Enables tracking of shipments, inventory, and supplier performance.
· Blockchain for Supply Chain Transparency: Ensures secure and tamper-proof documentation of transactions and logistics.
· Cloud-Based Business Continuity Platforms: Facilitate seamless collaboration among supply chain partners during crises.
By leveraging advanced technologies, SABIC can improve its crisis response capabilities, enhance operational resilience, and maintain business continuity across its global supply chain network.
Crisis management and business continuity planning are essential pillars of supply chain resilience. By proactively identifying risks, implementing contingency measures, and leveraging technology, companies like SABIC can mitigate disruptions, minimize downtime, and sustain long-term operational success. To ensure supply chain resilience, organizations must continuously assess vulnerabilities, engage in strategic supplier partnerships, invest in digital transformation, and refine their business continuity strategies. A well-structured crisis management and BCP framework not only protects against supply chain disruptions but also enhances competitive advantage, customer trust, and long-term sustainability in an unpredictable global market.









 
