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[bookmark: _Toc198735549]Executive Summary
This report critically examines spare parts' purchasing, storage, and distribution systems within Toon Air, a niche UK-based airline facing increasing competitive pressure from low-cost carriers. It responds to the company's initiative to improve efficiency in its materials management functions, particularly focusing on the logistics and supply of spares essential for aircraft maintenance. The report further evaluates the viability of outsourcing the warehousing and distribution of spare parts to external providers. It identifies the key performance indicators (KPIs) necessary to govern such outsourcing arrangements effectively.
The initial findings revealed significant inefficiencies within Toon Air's existing materials management system. The centralised inventory is located 30 miles from the nearest airport, resulting in costly delays and idle aircraft due to the unavailability of critical components at destination airports. Further problems include over-investment in obsolete inventory, lack of control over purchasing processes, and engineers bypassing procurement protocols. These issues contribute to reduced aircraft utilisation, operational inefficiencies, and increased costs.
In response, the report's first section proposes a comprehensive overhaul of the spare parts supply model. Key strategies include decentralising inventory through strategically located forward-stocking locations, adopting demand forecasting and predictive analytics, and standardising procurement practices. These changes ensure timely part availability, reduce aircraft downtime, and improve inventory turnover. Successful case studies from other airlines and applying lean inventory principles support these recommendations.
The second section evaluates the potential benefits and risks of outsourcing the parts warehousing and supply functions. Outsourcing is a strategic option that can offer cost savings, improved service levels, and enhanced operational flexibility, provided it is implemented with careful partner selection, strong governance, and legal safeguards. The report discusses essential outsourcing considerations such as service level agreements (SLAs), cultural alignment, risk management, regulatory compliance, and contractual clarity. Real-world industry examples, such as those from EasyJet and Lufthansa Technik, illustrate best practices in outsourced aviation logistics.
In the third section, the report outlines a robust framework for performance measurement. It proposes the adoption of clear KPIs to monitor inventory accuracy, on-time delivery, cost efficiency, service responsiveness, and quality assurance. These indicators will help Toon Air ensure its outsourcing arrangements meet operational goals and regulatory standards while driving continuous improvement. The role of digital dashboards, data analytics, and stakeholder feedback mechanisms is highlighted to ensure real-time visibility and accountability.
Finally, the report presents a series of integrated recommendations that link directly to the analysis. These include decentralising inventory, engaging a qualified outsourcing partner through a phased approach, formalising procurement practices, investing in change management, and establishing risk mitigation frameworks. All recommendations are aligned with industry standards and tailored to an airline's unique operational needs.
[bookmark: _Toc198735550]Introduction
The aviation industry operates within an intricate and highly regulated environment where reliability, safety, and efficiency are paramount. Airlines must consistently balance operational effectiveness with stringent compliance requirements and cost constraints. In recent years, the emergence of numerous low-cost carriers has intensified competition in the European and UK domestic aviation markets, compelling traditional and niche operators to revisit their operational strategies to remain viable. Toon Air, a regional airline operating within the United Kingdom and to several Greek Islands, has historically enjoyed success in its niche market. However, the increasing presence of agile, low-cost competitors has pressured the airline to identify cost-saving opportunities while enhancing service quality and operational uptime.
One of the key focus areas identified by Toon Air for performance improvement is the purchasing, inventory management, and distribution of spare parts and consumables used in aircraft maintenance and operations. The importance of this function cannot be overstated. Effective spare parts management contributes directly to aircraft availability, reduces maintenance turnaround times, and supports regulatory compliance. Unfortunately, Toon Air's current systems have been found lacking in several critical areas, including delayed delivery of spares to remote airports, excessive inventory investment, frequent stockouts of key components, and procurement inefficiencies driven by a lack of process control. These deficiencies have tangible operational consequences, such as reduced aircraft utilisation and increased costs due to unplanned downtime and logistical inefficiencies.
This report critically evaluates Toon Air's existing spare parts supply chain and provides detailed recommendations for improvement. The first section assesses how the company can enhance the supply of spares to end users, primarily maintenance engineers and technical teams, by addressing structural inefficiencies, integrating technological solutions, and adopting data-driven inventory strategies. The second section explores the potential outsourcing of the parts warehouse and supply function, examining the benefits, risks, and strategic considerations of partnering with third-party logistics providers. The final section outlines key performance indicators and management controls that should be implemented to monitor and evaluate the success of an outsourced arrangement.
Drawing on contemporary academic research, industry best practices, and case studies from leading aviation organisations, this report offers a comprehensive roadmap to support Toon Air in modernising its supply chain operations. The company can respond more effectively to its competitive pressures and establish a resilient, efficient, and customer-focused maintenance support infrastructure.






[bookmark: _Toc198735551]Question 1: Improving the Supply of Spares to End Users

Toon Air's current method of supplying spares to end users, particularly maintenance engineers, presents several inefficiencies that severely impact operational effectiveness. These inefficiencies manifest primarily in the delayed delivery of essential parts to remote airports, overstocking obsolete components, inconsistent inventory replenishment, and a fragmented procurement process. The implications of these inefficiencies are substantial: aircraft are rendered inoperative due to missing components, substitute planes must be flown in at additional cost, and capital is tied up in unusable inventory. To address these issues and enhance the supply of spares to end users, Toon Air must implement coordinated improvements grounded in supply chain best practices and supported by technology-driven solutions.
A critical area for improvement is the centralised storage model, which currently houses all spare parts in a warehouse 30 miles from the nearest airport. This geographical disconnection significantly hampers the responsiveness of the maintenance supply chain. A more responsive approach would be establishing decentralised satellite stores at strategic airports serviced by Toon Air. By decentralising inventory, the airline can ensure critical parts are available on-site or nearby, thus minimising aircraft downtime due to part unavailability. Airlines such as Lufthansa Technik and Delta TechOps have successfully implemented this approach, which uses regional distribution centres to provide rapid support to maintenance activities across their networks (Al-Kilidar et al., 2020).
Another challenge lies in the high level of inventory investment, much of which comprises obsolete or soon-to-be obsolete components. This situation is exacerbated by purchasing outdated parts even after introducing newer versions. This indicates a lack of inventory classification and lifecycle management. Introducing an ABC classification system, based on inventory value and criticality, would help Toon Air prioritise investment in essential and fast-moving parts while minimising procurement of rarely used or obsolete items. Additionally, implementing an Engineering Change Notification (ECN) protocol could ensure that outdated components are promptly phased out of the inventory system once a design change is approved. By aligning inventory practices with engineering updates, the company can better manage obsolescence and reduce capital waste (Wild, 2017).
The current inventory management system, which relies on fixed location picking and reorder point replenishment, is unsuitable for the erratic demand and variable lead times typical in the aviation industry. Instead, Toon Air should consider adopting more sophisticated inventory planning tools such as Just-in-Time (JIT) provisioning for non-critical parts and safety stock buffers for critical items. JIT strategies, supported by accurate demand forecasting and real-time inventory visibility, can significantly reduce inventory holding costs and improve part availability. Predictive analytics, enabled by Enterprise Resource Planning (ERP) systems, can support demand planning by accurately analysing historical usage patterns, aircraft maintenance schedules, and supplier lead times to forecast future needs (Christopher, 2016).
Furthermore, the current practice whereby engineers directly order parts from suppliers outside the formal procurement process introduces substantial risk. While engineers may have strong technical knowledge and supplier relationships, this decentralised purchasing undermines organisational control, creates data silos, and increases the likelihood of procurement without formal contractual protections. Toon Air should re-centralise the procurement function under the materials management team, while ensuring that engineers are consulted during specification and requisition phases. This can be achieved through a structured e-procurement platform, where engineers can raise purchase requests that are reviewed and approved by the procurement department. Such systems, used widely in regulated industries, ensure purchasing decisions are documented, auditable, and aligned with broader business objectives (Monczka et al., 2020).
Another concern is the lack of differentiation between high- and low-value orders, with many high-value items procured without purchase orders or contractual terms. This creates financial and legal exposure for the company. Implementing a tiered procurement process, where high-value or critical items undergo rigorous approval and supplier vetting, can mitigate these risks. A supplier management system should be introduced to evaluate supplier performance based on quality, delivery reliability, and cost competitiveness. Formalising supplier relationships through Service Level Agreements (SLAs) and framework contracts will ensure greater accountability and enable more favourable terms (CIPS, 2018).































[bookmark: _Toc198735552]Question 2: Outsourcing of Warehouse Management 

Outsourcing has become an increasingly prevalent strategy among organisations seeking to streamline non-core operations, enhance efficiency, and leverage specialist expertise. In the context of Toon Air, outsourcing the management of the parts warehouse and the supply of components to the engineering functions could present a viable solution to many of the inefficiencies currently plaguing the internal materials management system. However, the decision to outsource must be undertaken with careful analysis and strategic planning, given the potential risks, costs, and implications for control and compliance.
Outsourcing involves transferring the responsibility for a specific business function or process to an external service provider under a contractual agreement. In this case, it would entail engaging a third-party logistics provider (3PL) or a Maintenance, Repair and Overhaul (MRO) partner to manage the warehousing, inventory, procurement, and distribution of aircraft parts and consumables. The primary rationale for outsourcing includes cost reduction, improved service levels, access to technological capabilities, and the ability to focus on core competencies such as flight operations and customer service (Harland et al., 2005).
A key advantage of outsourcing warehouse and supply functions is access to specialist providers with advanced capabilities in logistics, inventory optimisation, and compliance with aviation standards. Many 3PLs serving the aviation sector utilise state-of-the-art inventory management systems, automated replenishment processes, and advanced tracking technologies to ensure timely and accurate delivery of components. Outsourcing can also reduce fixed overheads related to staffing, facilities, and equipment maintenance, converting them into variable costs aligned with actual demand levels. This flexibility offers a significant advantage in industries such as aerospace, where demand can be highly variable and unpredictable (Bartholomew, 2007).
Moreover, by partnering with an experienced MRO provider, Toon Air can benefit from economies of scale and existing supply chain networks. For example, large providers such as Lufthansa Technik, SR Technics, and AAR Corp maintain extensive inventories. They can often supply components on an exchange or pooling basis, significantly reducing turnaround times and capital investment. These providers also have established regulatory compliance, documentation, and traceability systems, which are critical in aviation maintenance and can reduce the administrative burden on Toon Air's internal teams (Golini et al., 2011).
However, outsourcing is not without its challenges. A significant concern is the potential loss of control over critical maintenance-related processes. In aviation, where safety and compliance are non-negotiable, it is essential that any third-party provider adheres to the highest standards and aligns with the airline's operational protocols. Poorly managed outsourcing can result in supply chain disruptions, compliance breaches, or degraded service levels. Therefore, it is imperative that Toon Air carefully selects a provider with a proven track record in aviation logistics and maintenance support.
To mitigate these risks, the outsourcing arrangement should be governed by a comprehensive contract outlining the scope of services, performance expectations, legal obligations, and dispute resolution mechanisms. Service Level Agreements (SLAs) should define key metrics such as order accuracy, delivery lead times, stock availability, and quality of parts. These metrics must be monitored regularly through structured performance reviews and audits. The relationship should be managed as a transaction and a strategic partnership, with open communication channels and collaborative problem-solving processes (Lysons & Farrington, 2020).
Another critical area requiring attention is knowledge transfer and system integration. For outsourcing to be effective, there must be a seamless interface between Toon Air's maintenance planning systems and the supplier's inventory and logistics platforms. This requires robust IT integration and data-sharing protocols to ensure the outsourced provider has real-time visibility of demand forecasts, maintenance schedules, and part usage trends. Shared digital platforms, such as cloud-based ERP or Computerised Maintenance Management Systems (CMMS), can facilitate this integration and support transparency across the supply chain (Mangan et al., 2016).
It is also essential to consider the human factors associated with outsourcing. Internal stakeholders, including engineers and procurement staff, may view the change with scepticism or concern over job security. Effective change management, including communication, training, and stakeholder engagement, is necessary to ensure a smooth transition. Furthermore, internal roles may need to be redefined to focus on strategic oversight, supplier relationship management, and compliance monitoring, rather than operational execution.
Finally, it is essential to evaluate the financial implications of outsourcing. While outsourcing can reduce capital expenditure and fixed costs, it can also involve significant initial transition costs, including contract negotiation, IT integration, and redundancy payments. A thorough cost-benefit analysis should compare the total cost of ownership (TCO) under in-house and outsourced models, factoring in tangible and intangible costs and benefits.




















[bookmark: _Toc198735553]Question 3: Evaluate what performance measures would need to be implemented for the outsourcing of the parts warehouse

Implementing effective performance measures is a critical success factor for any outsourcing arrangement, particularly within the aviation industry, where safety, reliability, and efficiency are paramount. In Toon Air's proposed outsourcing of its parts warehouse and supply function, establishing robust Key Performance Indicators (KPIs) and performance management systems is essential to ensure accountability, maintain service quality, and drive continuous improvement. These performance measures must be tailored to the unique operational requirements of an aviation maintenance supply chain. They should be embedded within the Service Level Agreement (SLA) between Toon Air and its chosen outsourcing partner.
First and foremost, operational performance metrics should focus on inventory accuracy, order fulfilment, and delivery reliability. Inventory accuracy is vital in aviation operations, where the timely availability of the correct parts can determine aircraft airworthiness. KPIs such as stock accuracy percentage (e.g., 98% or higher), cycle count compliance, and discrepancy resolution times should be tracked to ensure data integrity and minimise the risk of stockouts or part mismatches. Order fulfilment KPIs should include order accuracy (the percentage of orders delivered correctly the first time), fill rate (the percentage of demand met without backorders), and picking accuracy. These metrics directly affect aircraft turnaround times and maintenance efficiency (Wild, 2017).
Delivery performance is another crucial area. Given the time-sensitive nature of aircraft maintenance, on-time delivery of spare parts is a non-negotiable requirement. Performance measures should track on-time in-full (OTIF) deliveries, lead time variability, and emergency order response times. OTIF performance, in particular, is widely used across aviation MRO and logistics partnerships as it captures both accuracy and timeliness of delivery. For instance, an OTIF target of 95% or above is often set in industry-leading SLAs to ensure consistent supply chain responsiveness (Christopher, 2016).
Service responsiveness and flexibility also warrant evaluation. Metrics such as average response time to urgent requests, order cycle time, and average time to resolve supply issues will help assess the agility of the outsourced provider. In the volatile and dynamic context of airline operations, adapting quickly to changes in demand or responding to unexpected part failures is critical to maintaining operational continuity. Therefore, real-time performance dashboards and exception reporting should allow Toon Air to monitor these metrics continuously and respond proactively to deviations.
Cost efficiency must also be assessed to ensure the outsourcing arrangement delivers value for money. Cost-based KPIs could include cost per transaction, cost per part delivered, inventory carrying cost, and total supply chain cost as a percentage of operational expenditure. These metrics help evaluate whether the outsourcing partner achieves economies of scale and cost reductions promised during the procurement phase. However, cost metrics should not be evaluated in isolation; they must be balanced against service quality to avoid a race to the bottom that undermines performance (Lysons & Farrington, 2020).
Quality assurance is another fundamental domain for performance measurement. In aviation, the quality of parts and compliance with regulatory standards must be uncompromising. Performance indicators in this area could include defect rate (number of faulty items delivered per 1,000 parts), returns rate, and number of regulatory non-compliances or audit findings. Additionally, adherence to documentation standards—such as the provision of certificates of conformity or traceability records—should be monitored, as regulators often scrutinise these and they are critical to maintaining certification of aircraft parts and maintenance activities.
Supplier relationship management and collaboration should also be subject to evaluation. Measures such as supplier responsiveness to queries, frequency of performance review meetings, and issue resolution lead times will help ensure that the partnership remains constructive and aligned with Toon Air's strategic goals. Implementing regular performance review meetings and quarterly business reviews (QBRs) enables both parties to address performance gaps, share feedback, and discuss future improvements or innovations (Monczka et al., 2020).
In addition to traditional KPIs, customer satisfaction metrics should be included. These may be collected through periodic surveys of internal stakeholders, such as maintenance engineers and procurement staff, to gauge satisfaction with the outsourced provider's service quality, reliability, and responsiveness. These insights offer valuable qualitative data to complement the quantitative KPIs and ensure the user experience is not overlooked.
Technology plays a key role in enabling effective performance monitoring. Toon Air should ensure that any outsourced provider can integrate with its systems or provide access to performance dashboards and real-time data analytics. These tools enable proactive management, early identification of issues, and evidence-based decision-making. Performance-based contracts and incentive schemes linked to KPIs are standard in mature outsourcing arrangements. These mechanisms reward high performance and penalise underperformance, aligning the provider's incentives with Toon Air's operational goals.
Finally, performance measurement mustn't become overly bureaucratic. A carefully selected set of KPIs, ideally not more than 10–15 core metrics, should be established, ensuring they are SMART (Specific, Measurable, Achievable, Relevant, and Time-bound) and linked directly to business outcomes. These KPIs should be reviewed and refined over time to reflect changes in operational priorities, regulatory requirements, or technological advancements.











[bookmark: _Toc198735554]Recommendations
Based on the analysis conducted in Questions 1 through 3, several key recommendations can be made to improve Toon Air's spare parts supply chain and ensure the successful outsourcing of warehouse management and supply functions. These recommendations are aligned with the identified problems in the current system, the strategic implications of outsourcing, and the necessity for effective performance management.
[bookmark: _Toc198735555]Decentralise and Digitally Integrate Inventory Management 
To resolve the inefficiencies in spare parts availability identified in Question 1, Toon Air should transition from a centralised stockholding model to a more decentralised, hub-and-spoke model. This would involve positioning smaller inventories of frequently used or mission-critical parts at key destination airports or maintenance hubs. Using predictive analytics and demand forecasting tools, integrated with real-time data from maintenance planning systems, would ensure that parts are located closer to the point of use, thereby reducing aircraft downtime. RFID tagging and automated inventory tracking technologies should be introduced to support this decentralisation and improve visibility across the supply chain (Wild, 2017).
[bookmark: _Toc198735556]Implement Strategic Outsourcing with a Trusted Logistics or MRO Partner 
As established in Question 2, outsourcing presents a valuable opportunity for Toon Air to enhance its supply chain efficiency. The company should initiate a rigorous supplier selection process to identify a third-party logistics provider or MRO organisation with a proven track record in the aviation sector. The selection process must evaluate the provider's technical capabilities, compliance with aviation regulations, IT compatibility, and cultural alignment. It is recommended that Toon Air start with a phased outsourcing approach, beginning with non-critical or high-volume components to test the partner's performance before scaling the relationship further (Golini et al., 2011).
[bookmark: _Toc198735557]Establish Comprehensive Contracts and SLAs with Clear KPIs 
To mitigate risks and ensure accountability in the outsourced arrangement, contracts must be carefully drafted with explicit SLAs and KPIs, as discussed in Question 3. Performance metrics should be defined around inventory accuracy, OTIF delivery, order fulfilment, cost efficiency, and quality assurance. The SLA should also include provisions for issue escalation, corrective actions, and financial penalties for non-performance. In addition, incentive schemes could be embedded into the contract to reward exemplary performance and continuous improvement efforts. Toon Air must maintain a performance dashboard that is updated in real-time to monitor these metrics and conduct regular reviews with the provider.
[bookmark: _Toc198735558]Standardise Procurement Practices and Improve Governance
To address the uncontrolled procurement practices identified in Question 1, Toon Air must re-establish central governance over the purchasing function. Engineers should be encouraged to collaborate with the procurement team, leveraging their technical insights without bypassing formal procedures. A standardised procurement protocol should be developed and supported by a digital procurement platform that ensures compliance, transparency, and contract adherence. All purchases must be made through authorised suppliers under predefined terms and conditions to mitigate legal and financial risks (Lysons & Farrington, 2020).
[bookmark: _Toc198735559]Invest in Change Management and Staff Training 
The success of internal improvements and outsourcing efforts will depend on effective change management. Staff across the organisation particularly engineers, procurement officers, and maintenance planners should receive training on new systems, processes, and expectations. Communication strategies should emphasise the benefits of the changes, dispel misconceptions, and involve employees in shaping the new operating model. Job roles may also need to be redefined to reflect new responsibilities such as supplier management, performance monitoring, and strategic planning.
[bookmark: _Toc198735560]Develop a Risk Management and Business Continuity Framework 
Given the critical nature of aircraft maintenance operations, Toon Air must proactively identify and mitigate the risks associated with outsourcing and supply chain disruptions. A business continuity plan should be developed to ensure the availability of critical parts during unforeseen events, including supply chain shocks, regulatory changes, or vendor failure. Dual sourcing strategies, safety stock policies, and contractual contingencies should be built into the supply model to enhance resilience.
[bookmark: _Toc198735561]Monitor and Evaluate Outsourcing Outcomes Continuously 
To ensure long-term success, Toon Air must institutionalise a culture of continuous improvement. Performance reviews should be conducted quarterly and benchmarked against industry standards. Feedback loops should be created between internal stakeholders and the external provider to foster transparency and collaborative problem-solving. Lessons learned from the implementation phase should be documented and used to refine processes and strategic decisions.




















[bookmark: _Toc198735562]Conclusion

This report has explored the operational and strategic inefficiencies within Toon Air's current spare parts supply chain and presented a structured approach for addressing these challenges through internal process improvements and outsourcing considerations. It has also outlined the critical performance measures necessary to govern outsourced partnerships, ensuring that operational excellence, regulatory compliance, and cost-effectiveness remain central to the airline's strategy.
The analysis of the current system highlighted several pressing issues: delayed part availability due to centralised warehousing, over-investment in obsolete inventory, fragmented and informal procurement practices, and inconsistent inventory management. These inefficiencies have a direct and detrimental impact on aircraft utilisation, maintenance scheduling, and customer service levels. Such operational weaknesses cannot be sustained in a highly competitive market with tight margins and increasing pressure from low-cost carriers.
To address these challenges, the report proposed a multi-faceted improvement strategy. Decentralising inventory by introducing forward-stocking locations at key airports would significantly reduce downtime, enabling more responsive maintenance operations. Advanced inventory analytics and integrated systems would enhance stock visibility and enable more accurate demand forecasting, reducing waste and improving service reliability. Asserting control over procurement processes and standardising procedures would help mitigate risk, improve supplier relationships, and ensure cost discipline.
Outsourcing the warehousing and distribution functions emerged as a viable and potentially transformative strategy for Toon Air. Outsourcing can offer substantial benefits, including access to specialist expertise, improved service levels, scalability, and cost reduction if managed strategically. However, the report stressed that outsourcing must not be considered a simple cost-cutting measure. Rigorous supplier evaluation, detailed contractual agreements, clear service level expectations, and a practical performance monitoring framework must underpin it. The lessons from successful outsourcing models in the aviation sector, including Lufthansa Technik and EasyJet's logistics partnerships, demonstrate the value that can be realised when outsourcing is aligned with strategic objectives.
Establishing a tailored performance measurement system is essential to ensuring ongoing control and service quality. This should include KPIs focused on inventory accuracy, on-time-in-full delivery, cost per part delivered, service responsiveness, and quality assurance. These metrics, supported by modern technology and real-time data, will provide Toon Air with the oversight to ensure that outsourcing partners are held accountable and continuously improving.
Ultimately, this report's findings and recommendations converge on a clear conclusion: For Toon Air to remain competitive, efficient, and operationally resilient in a changing industry landscape, it must modernise its approach to materials management. Whether through internal reform, external partnership, or, most effectively, a hybrid of both, the company must implement structured, data-driven, and strategically aligned practices. These changes will reduce costs and delays, improve aircraft availability, enhance regulatory compliance, and strengthen the overall customer experience.
As the aviation industry evolves, Toon Air's proactive engagement with these issues will determine its ability to grow sustainably, maintain a reliable fleet, and offer value to its passengers and stakeholders. The recommendations in this report provide a practical, research-based foundation for that transformation.
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