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Toon Air, a successful UK airline, is facing increased competition from new low-cost operators, prompting a comprehensive operational review with a focus on cost reduction and efficiency. This includes a close examination of the purchasing and materials management function, resulting in the appointment of a new materials manager tasked with improving the acquisition, storage, and distribution of supplies, including spares and consumables. Key issues identified include centralized spares management causing delays in supplying parts to destination airports, high inventory investment resulting in unusable stock due to technical obsolescence, challenges with parts issued in kit form for maintenance routines leading to stockouts, engineers bypassing the purchasing department to order parts directly, and frequent ordering of high-value items without purchase orders. Addressing these issues is vital for Toon Air's competitiveness and operational efficiency. Strategic improvements in purchasing and materials management practices aim to optimize operations, reduce costs, and enhance overall efficiency in the airline's supply chain management.


[bookmark: _Toc161882787][bookmark: _Toc161883124]Introduction:
Toon Air, a prominent UK airline, faces increased competition from low-cost operators, prompting a thorough review of its operations for cost-saving measures and efficiency enhancements. Key to this review is the examination of the purchasing and materials management function (Saeed, Malhotra and Abdinnour, 2019). To address these challenges, Toon Air has appointed a new materials manager tasked with refining the acquisition, storage, and distribution of supplies, including spares and consumables. Initial investigations have highlighted issues such as centralized spares management causing delays, high inventory investment leading to obsolescence, and inefficiencies resulting in stockouts (Leirvaag and Husum, 2022). The prevalence of direct ordering by engineers and the lack of differentiation between high and low-value orders further emphasize the need for comprehensive reforms (Yan, Zhao and Xing, 2019). This introduction sets the stage for exploring the challenges faced by Toon Air and the imperative for strategic interventions to enhance operational efficiency and competitiveness.


[bookmark: _Toc161882788][bookmark: _Toc161883125]1-Evaluation of the supply spares and improvement of users: 

· Collaborate with Airlines and Suppliers:
Toon Air can form partnerships with airlines and suppliers (Tunčikien\.e and Katinas, 2020). Collaborating with airlines facilitates shared resources during emergencies, reducing downtime and promoting cost-sharing(Smaller, Fries and Kádár, 2023). Additionally, it offers increased flexibility, optimizing operations and preventing stockouts. Building strong ties with suppliers is vital for supply chain optimization (Wang and Xiao, 2022). Strategies like Vendor-Managed Inventory, Just-in-Time Deliveries, and Collaborative Forecasting enhance efficiency, reduce costs, and drive continuous improvement (den Bogaert and Van Jaarsveld, 2022). Fostering robust relationships with both airlines and suppliers enables Toon Air to establish a resilient and efficient supply chain, ensuring timely spare part availability, cost control, and innovation (Faruquee, Paulraj and Irawan, 2021).

· Cross-Training for Engineers:
To optimize materials management, Toon Air plans to implement cross-training programs for maintenance engineers, exposing them to technical and procurement aspects (Kafiabad, Zanjani and Nourelfath, 2020). This fosters a comprehensive skill set, enhancing understanding of aircraft parts, procurement procedures, and promoting efficient communication (Mwagike and Changalima, 2022). Cross-trained engineers can adeptly navigate industry changes and address challenges, aligning with Toon Air's commitment to continuous improvement and a holistic approach. Implementation strategies include structured training programs, job rotation, collaborative learning platforms, and performance metrics for ongoing enhancement (Al-Zoubi, Masa’deh and Twaissi, 2022).

· Environmental Considerations:
To improve materials management, Toon Air addresses the environmental impact of spare parts transportation through a sustainable approach (Corbo and Glaus, 2019). The airline explores green transportation modes, consolidation, and route optimization while committing to eco-friendly packaging (Bradu et al., 2023). Considerations include participation in carbon offsetting programs and local sourcing strategies, such as regional warehousing and collaborating with local suppliers (Moshood et al., 2021). Toon Air emphasizes its dedication to sustainability, contributing to global environmental efforts and positioning itself as a leader in sustainable materials management within the aviation sector (Radomska and Cherniak, 2020).

· Risk Management:
 Toon Air prioritizes a robust risk management strategy to optimize materials management and enhance supply chain resilience (Jafarnejad et al., 2019). The strategy includes thorough risk assessment, contingency planning for various scenarios, supplier diversification, emergency logistics protocols, clear communication guidelines, continuous monitoring, and integration with technology (KT, Sarmah and Tarei, 2020). Employee training and simulation drills ensure effective execution. By implementing this proactive approach, Toon Air aims to fortify its supply chain, ensuring uninterrupted spare part availability and operational efficiency, emphasizing its commitment to reliable customer services (Kaur, Singh and Singh, 2019).
· Continuous Improvement Culture:
Toon Air is dedicated to instilling a culture of continuous improvement within its materials management team to adapt to the dynamic aviation industry. Key strategies include encouraging feedback from frontline staff, leveraging performance data for analysis, and establishing regular processes reviews (Ariyo et al., 2019). The airline aims to remain agile in response to market changes and industry trends by fostering cross-functional collaboration, investing in training programs, implementing recognition systems, and promoting innovation forums (Sarangee et al., 2022). 
      Furthermore, by embracing these strategies, Toon Air seeks to enhance operational efficiency and maintain excellence in its materials management practices.

· Investigate Technology Trends:
 In the ever-changing landscape of supply chain management, it is crucial for organizations to remain informed about emerging technologies such as blockchain and the Internet of Things (IoT) (Pal and others, 2020). These technologies hold significant potential for improving traceability, transparency, and efficiency in the procurement and distribution of spare parts (Saeed et al., 2022). 
       Moreover, Keeping a vigilant eye on these trends enables companies to explore and harness the benefits these technologies offer, contributing to more streamlined and effective supply chain processes.

· Customer Feedback Integration:
Customer Feedback Integration in materials management gathers insights from maintenance engineers and end-users through surveys, interviews, and dedicated channels, ensuring a comprehensive understanding of experiences (Birch-Jensen, Gremyr and Halldorsson, 2020). A multi-channel approach, including online surveys and forums, captures diverse perspectives, and real-time monitoring through digital platforms and IoT solutions facilitates immediate insights. Anonymity and confidentiality encourage open communication, fostering honesty. Regular feedback analysis identifies patterns, aligning decision-making with stakeholders' needs and driving targeted improvements (Hewitt et al., 2020). Customer Feedback Integration systematically gathers insights using a multi-channel approach, real-time monitoring, anonymity, and data-driven analysis. By integrating customer feedback, organizations optimize spare parts availability and quality, fostering a customer-centric culture crucial for sustained success in materials management (Zhang, Følstad and Bjørkli, 2023).

· Benchmarking Against Industry Best Practices:
Benchmarking against industry best practices is crucial for Toon Air's materials management, ensuring ongoing competitiveness and alignment with aviation sector standards (Stevenson and Marintseva, 2019). Active participation in industry forums provides insights into the latest trends in supply chain management, allowing Toon Air to learn from peers and stay updated on advancements (Kamble et al., 2022). Regular benchmarking helps Toon Air identify areas of excellence and enhancement opportunities in materials management (Alsharari and Aljohani, 2023)
     Moreover, learning from other aviation organizations enables the adoption of proven strategies for operational excellence. Toon Air's commitment to benchmarking and active participation in forums positions the airline as a leader in supply chain management, ensuring continued competitiveness, adaptability, and efficient services (Machado et al., 2019).

[bookmark: _Toc161882789][bookmark: _Toc161883126]2- Company outsourcing management :

1) Outsourcing Overview:
Outsourcing strategically delegates functions to external providers for enhanced efficiency and competitiveness (Afum et al., 2021).
a) Procurement Outsourcing:
Organizations outsource procurement to specialized entities for sourcing, negotiations, and cost-effectiveness (Wang et al., 2019).

b) Inventory Management Outsourcing:
· External experts optimize stock levels and manage technical obsolescence (Alzaydi, 2024).

c) Distribution Outsourcing:
· Delegating transportation streamlines spare parts movement, reducing delays in the supply   chain (Phares and Richey Jr, 2021).

d) Key Components of Outsourcing:
· Expertise: External providers contribute specialized skills.
· Resource Optimization: Efficient allocation of resources.
· Cost Savings: Especially in procurement and inventory management
           (Opondo and   Kamaara, 2023).
· Flexibility: Agile scaling based on business needs.

e) Decision Factors for Outsourcing:
· Complexity: Specialized tasks benefit from outsourcing (Jayaraman and Liu, 2019).
· Cost-Benefit Analysis: Weighing potential savings against expenses (Mouter et al., 2020).
· Strategic Focus: Enables a focus on core competencies and strategic initiatives (Bocken and Geradts, 2020).


f) Risks and Mitigations:
· Quality Control: Metrics and controls manage service quality risks (Durst, Hinteregger and Zieba, 2019).
· Data Security: Protocols protect sensitive information (Yang, Xiong and Ren, 2020).
· Contractual Clarity: Defined contracts and SLAs manage expectations (Obwegeser et al., 2020).
outsourcing optimizes organizational functions by leveraging external expertise and enhancing performance in specific areas like procurement, inventory management, and distribution.


2) Key Focus Areas:
   a. Inventory Management and Distribution:
· Explore outsourcing for enhanced efficiency and agility (Benatiya Andaloussi, 2024).
· Centralized storage delays impact aircraft utilization; outsourcing provides an opportunity for a more responsive distribution system.

   b. Technical Obsolescence and Inventory Investment: 
· Address challenges of high inventory investment and technical obsolescence through outsourcing inventory optimization.
· Collaboration with a specialized provider enables effective stock level management and efficient inventory control (Kros, Kirchoff and Falasca, 2019).

   c. Streamlining Inventory Replenishment:
· Explore outsourcing to streamline replenishment processes (Moons, Waeyenbergh and Pintelon, 2019).
· External expertise ensures a responsive and adaptive inventory approach.

   d. Direct Ordering by Engineers:
· Implement controls to manage direct ordering by engineers.
· While valuable, directing orders through the purchasing department ensures better oversight and cost management (Závadsk\`y et al., 2019).

   e. Formalizing Purchase Orders:
· Introduce a formalized purchase order system to address unordered items.
· Clearly define terms and conditions, ensuring proper documentation and streamlined procurement processes.

3) Considerations for Successful Outsourcing: 
Successful outsourcing for Toon Air involves strategic partner selection with expertise in aviation materials management, ensuring alignment with industry nuances (Lysons and Farrington, 2020). Clear communication channels between Toon Air and outsourcing partners are crucial for effective collaboration, facilitating information exchange and issue resolution (Ali et al., 2022). Regular performance reviews enhance outsourcing effectiveness, identifying areas for improvement and driving continuous enhancement (Ahmed, 2020). This strategic approach aligns outsourcing with Toon Air's objectives, optimizes efficiency, and contributes to overall operational success in aviation materials management.

4) Potential Benefits of Outsourcing:
Outsourcing brings significant benefits to Toon Air's materials management and     procurement processes, offering operational improvements and strategic advantages (Skipworth, Delbufalo and Mena, 2020).

5) Improved Aircraft Utilization: 
Outsourcing strategically optimizes aircraft utilization by addressing delays in spare parts delivery. Agile distribution systems efficiently manage and deliver spare parts, minimizing aircraft downtime and enhancing overall utilization (El-Khalil and Mezher, 2020).

6) Optimized Inventory Management:
 Outsourcing optimizes inventory management by leveraging specialized providers with     expertise in inventory optimization. This results in effective control over stock levels, reduced high inventory investments, and mitigation of technical obsolescence, leading to a streamlined and efficient inventory system (Campuzano-Bolar\’\in et al., 2019).



7) Streamlined Inventory Replenishment Processes: 
Outsourcing facilitates the streamlining of inventory replenishment processes, addressing variations in lead times and unpredictable demand patterns. Incorporating industry best practices ensures a responsive replenishment process, ensuring a steady supply of critical spare parts (Bvuchete, Grobbelaar and Van Eeden, 2021). 

8) Enhanced Control Over Direct Ordering: 
The outsourcing approach enables robust controls over direct ordering by engineers. While retaining valuable knowledge and relationships, channelling orders through the purchasing department ensures better oversight, compliance with terms, and effective cost management, contributing to a more structured and accountable procurement process (Houé and Duchamp, 2021).
9) Formalized Purchase Orders: 
A significant benefit of outsourcing is the introduction of a formalized purchase order system, addressing unordered items and bringing clarity to terms and conditions. The structured system ensures proper documentation, accountability, and adherence to standardized procurement processes (Mahuwi and Israel, 2024).

[bookmark: _Toc161882790][bookmark: _Toc161883127]3- Performance Evaluation:

· Inventory Turnover Rate Summary:
The inventory turnover rate is a critical metric for assessing Toon Air's spare parts efficiency (Kwak, 2019). Calculated by dividing the cost of goods sold (COGS) by average inventory, it gauges how quickly spare parts are utilized and replenished (Moedu, Amahalu and Nworie, 2023). A high turnover rate indicates efficient management, reducing storage time and holding costs (Chou, Yu and Wu, 2023). This efficiency, crucial for operational and financial success, showcases Toon Air's responsiveness in meeting maintenance needs and optimizing materials management. Overall, the inventory turnover rate signifies streamlined operations, cost reduction, and effective responsiveness in maintaining the airline's fleet.


· Stockout Rate Summary: 
The stockout rate, measuring the frequency and duration of spare parts unavailability, is crucial for Toon Air's materials management (Kremer et al., 2023). This metric directly impacts operational efficiency and aircraft downtime, providing insights into the availability of critical components (Walter, 2023). High stockout rates can lead to extended downtime, affecting scheduled flights and customer satisfaction (Sutton, 2021). Strategies such as predictive maintenance and strategic supplier partnerships can mitigate this, contributing to streamlined materials management, reduced disruptions, and enhanced operational efficiency (Sudan et al., 2023). A low stockout rate is essential for improved availability, reduced downtime, enhanced reliability, and increased customer satisfaction—key factors for Toon Air's competitiveness in the airline industry.

· Technical Obsolescence Rate:
The Technical Obsolescence Rate is a vital metric in Toon Air's materials management, measuring the frequency of spare parts becoming obsolete due to design changes or regulations (Pourebrahimi, Eghbali and Roders, 2020). This metric aims for better alignment with industry standards, minimizing wastage. Considering the dynamic aviation landscape, where design changes and regulatory updates are frequent, this rate assesses the ratio of obsolete inventory to the total (Nguyen, 2024). A lower rate indicates efficient adaptation to industry standards, reducing unnecessary costs and ensuring compliance (Lin et al., 2023). To address technical obsolescence, strategies include proactive monitoring, robust supplier communication, and inventory optimization. In essence, this metric gauges Toon Air's adaptability to industry changes, influencing cost-effectiveness and compliance in spare parts management (Bialas et al., 2023).

· Lead Time Variability:
   Lead time variability is a crucial metric for Toon Air's materials management, focusing on the consistency of time to replenish inventory (Kouki et al., 2020). It evaluates the predictability of lead times, representing the duration between ordering and receiving spare parts (Ivanov et al., 2019). Inconsistent lead times pose challenges like stockouts or overstocking, disrupting inventory synchronization and increasing risks (Bargavi and Mathivathanan, 2023). Calculated as a standard deviation from historical data, lower variability enhances optimal inventory management. Reducing lead time variability improves the supply chain's reliability, allowing better planning, minimizing stockout risks, and ensuring a steady supply of spare parts. Strategies include stable supplier agreements and advanced forecasting for improved operational efficiency (Patrucco, Schoenherr and Moretto, 2024). Overall, addressing variability is vital for a responsive materials management and procurement system in Toon Air's operations.

· Ordering Compliance:
   Ordering compliance is vital for Toon Air's materials management, ensuring adherence to established procurement processes, minimizing risks, and ensuring proper documentation. Standardized procurement processes maintain control, transparency, and accountability in acquiring spare parts and consumables (Saeed et al., 2022). Calculation involves comparing adherent orders to the total placed, with a higher percentage indicating a well-structured and disciplined procurement process, contributing to accurate record-keeping and financial transparency, reducing the risk of errors, fraud, and unaccounted expenses (Schumann, Oswald and Gillen, 2023). Enhancing ordering compliance is achievable through ongoing training, regular audits, and user-friendly procurement systems. A higher compliance percentage signifies a well-regulated and accountable procurement system, crucial for financial transparency and operational efficiency. Improving ordering compliance is essential for maintaining integrity in materials management and procurement functions, addressing risks, and ensuring proper documentation (Fourie and Malan, 2021).

· Supplier Relationship Metrics:
Supplier Relationship Metrics for Toon Air, focusing on response time, reliability, and    communication, aim to enhance operational efficiency and collaboration (Agarwal and Narayana, 2020).
A. Response Time: Swift responses from suppliers to inquiries and orders are crucial for timely access to spare parts, providing insights into supplier agility and responsiveness for improved supply chain efficiency (Richey et al., 2022).

B. Reliability: Measuring the consistency of delivering high-quality spare parts within agreed timelines is vital (Debnath et al., 2022). Reliable suppliers contribute to smoother operations, minimizing downtime and improving overall supply chain performance.

C. Communication: This metric assesses clarity, transparency, and frequency of communication between Toon Air and its suppliers. Clear communication fosters a collaborative environment for proactive issue resolution and strategic alignment (Nwajei, Bølviken and Hellström, 2022). Assessing these metrics aids Toon Air in strategic decision-making, helping identify key partners, negotiate favorable terms, and cultivate long-term collaborations. Ultimately, strong supplier relationships contribute to a more efficient materials management and procurement ecosystem.

· Purchase Order Utilization: 
  Purchase Order Utilization is vital for Toon Air's materials management, emphasizing the need to monitor the percentage of items ordered through formal purchase orders for enhanced control, accountability, and overall procurement efficiency. Formalizing procurement through structured purchase orders establishes clear terms, conditions, and expectations with suppliers, covering item specifics, quantities, prices, delivery schedules, and payment terms (Basheer et al., 2024). Tracking the percentage of items ordered with formal purchase orders provides insights into procurement adherence, indicating the level of control and accountability (Wilhelm and Villena, 2021). This strategy significantly contributes to effective financial control, risk mitigation, and improved transparency, minimizing risks associated with unauthorized purchases, errors, and disputes with suppliers (Lahkani et al., 2020).
Strategies for improvement include staff training, streamlining the purchase order creation process, and adopting user-friendly procurement systems. Integrating technology solutions for seamless creation and management of purchase orders enhances overall effectiveness, aiming for a higher percentage of items ordered with formal purchase orders to establish a well-regulated procurement process (Gladilina et al., 2022).

· High-Value Item Tracking:
   High-Value Item Tracking at Toon Air focuses on distinguishing between high and low-value orders to reduce financial risks and enhance cost-effectiveness (Neumann, Garrison and Willke, 2022). Clear criteria, including monetary thresholds, criticality, and operational impact, are established for item categorization (Lamenza, Fontainha and Leiras, 2019). Integration into the procurement process utilizes mechanisms such as customized software or platforms to automatically identify and flag high-value items during ordering. Enhanced oversight and approval mechanisms are crucial for high-value orders, ensuring additional scrutiny and authorization to minimize risks of unauthorized purchases or errors (Amaral, Billington and Tsay, 2006). This initiative promotes better resource allocation by focusing on high-value items, facilitating efficient negotiation with suppliers and exploring cost-saving opportunities like bulk purchasing. 
     Ultimately, High-Value Item Tracking contributes to improved financial management, risk mitigation, and cost-effectiveness (Dormady et al., 2022). It optimizes procurement processes, reduces financial risks, and enhances operational efficiency, aligning with Toon Air's goals for an effective materials management and procurement system. 

· Aircraft Utilization Metrics:
   Aircraft Utilization Metrics in Toon Air's materials management and procurement strategy quantify the impact of spare parts on aircraft availability to minimize downtime. Metrics like Mean Time Between Failures (MTBF) and Mean Time to Repair (MTTR) analyze spare part efficiency (Żyluk et al., 2023). Identifying components with frequent failures enables proactive measures, such as stockpiling critical spare parts or exploring alternative suppliers. Integration with procurement processes ensures a correlation between spare parts acquisition, stock levels, and metrics, allowing adjustments based on supplier reliability and part quality (Di Nardo et al., 2020). Predictive analytics forecast potential failures, aiding in proactive maintenance (Li et al., 2014). Continuous improvement through regular reviews ensures the agility and responsiveness of Toon Air's strategy, leading to improved operational efficiency and reduced downtime.
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Recommendations:

1. Decentralize Spare Parts Management: Establish satellite storage at major destination airports for on-site maintenance, reducing delays and aircraft downtime (Belmekki and Alouini, 2022).

2. Optimize Inventory Investment: Implement a robust inventory management system to track usage and forecast demand (Deng and Liu, 2021). Clear obsolete stock to reduce holding costs.

3. Improve Parts Issuance Process: Streamline the issuance process, implementing dynamic reorder points and just-in-time practices to minimize stockouts (Keith, 2023). 

4. Enhance Communication: Foster collaboration between engineers and the purchasing department to discourage direct ordering (Villena, 2019). Provide training on procurement protocols.

5. Implement Purchase Order Controls: Enforce purchase order procedures for all transactions, differentiate between high and low-value orders, and ensure proper terms and conditions (Muhwezi et al., 2023).

Implementing these recommendations will enhance Toon Air's purchasing and materials management, optimizing efficiency and maintaining competitiveness.
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