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[bookmark: _Toc196961044]Executive Summary
This report examines the challenges faced by Toon Air, a UK-based regional airline, in managing its spare parts supply chain and warehouse operations. The airline’s current system, which relies on a centralised warehouse 30 miles from the nearest airport, results in significant delays in spare parts delivery, contributing to increased aircraft downtime and reduced operational efficiency. Additionally, high inventory costs and obsolete stock, due to frequent design changes and regulatory updates, further hinder the airline's performance.
The report answers three critical questions:
· How can the supply of spare parts to end users be improved?
It explores strategies such as decentralizing inventory storage, implementing Just-In-Time (JIT) inventory, and improving demand forecasting through machine learning.
· What areas should Toon Air focus on when considering outsourcing the management of its parts warehouse?
It discusses the importance of selecting the right outsourcing partner, defining Service Level Agreements (SLAs), and integrating systems for better coordination and performance tracking.
· What performance measures should Toon Air implement to evaluate the success of outsourcing?
It outlines key performance indicators (KPIs) such as inventory accuracy, on-time delivery rates, and cost efficiency.
The results demonstrate that Toon Air can cut operational costs, increase part availability, and improve fleet utilisation by applying these strategies. The study will end with practical recommendations to enhance the efficiency and sustainability of Toon Air’s activities.
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[bookmark: _Toc196961045]Introduction
Effective inventory management is a critical factor in sustained success in industries where the ability to obtain necessary parts is essential to maintaining operations. For small UK-based operator Toon Air, spare parts availability is vital to keeping their aircraft in the air and the fleet at its maximum number. However, the airline is challenged with major issues in its spare parts Management System caused by spare parts being stored in a central location at a warehouse about 30 miles from the closest airport.
Furthermore, it is presumed that Toon Air’s inventory system experiences outdated inventory caused by rapidly changing patterns of design and technology in the aviation sector and by regulatory requirements. In addition, due to rapidly changing part specifications and regulatory requirements, Toon Air often stores parts no longer needed, as a result of which inventory costs tend to increase and limited resources are wasted (Harrison & van Hoek, 2016).
Toon Air is considering solutions to the challenges indicated above in the supply chain of spare parts. This report critically appraises the current inventory system, recommends possible changes and solutions like decentralising the inventory, introduction of JIT stock, demand forecasting.
[bookmark: _Toc196961046]Question 1: Improving the Supply of Spare Parts to End Users
Uninterrupted parts flow is key to achieving less downtime,  higher utilisation and improved aviation ownership cost. Toon Air currently struggles with several problems with its spare parts management, including long delivery times, high inventory costs, and obsolete stock. The approach to ensuring that spares are issued to the maintenance engineers for the plant and to maximise overall operation performance includes several measures that can be utilised to improve the supply of spares.
1.1 [bookmark: _Toc196961047]Decentralising Inventory Storage
To balance the delays associated with central storage, Toon Air will benefit more from decentralising the inventory by placing local warehouses near the major airports. Decentralisation of inventory has been found instrumental in decreasing lead times and providing timely availability of spare parts, resulting in the enhanced utilisation of aircraft (Christopher, 2016).
[image: Decentralized Warehouse Model]
Figure 1 Inventory Storage Model, Source: (Christopher, 2016)
In addition, decentralisation of inventory storage could improve the service response time for service requests, because the parts may be held within close proximity thereby minimising the time needed to transport parts around from a central warehouse. Under optimal ordering by the regional warehouses, Toon Air can have better stock management and faster reactions to the demand changes (Keller et al., 2020).
[bookmark: _Toc196961048]1.2 Implementing Just-In-Time (JIT) Inventory Management
[image: JIT Inventory]Toon Air's biggest problem is this dead stock and over stock. A JIT Inventory system could be used to minimize the costs of large inventory.
Figure 2 Just-In-Time (JIT) Inventory Management, Source: (Vajpayee et al., 2020)
Lately, JIT is gaining popularity in aviation and is perceived as a helpful procedure for improving the inventory of parts (Vajpayee et al. Matching orders to maintenance means Toon Air can order only what it needs to complete each job at the time it is meant to be done, without keeping too much stock on hand.
Also, the integration of data-driven forecasting in a JIT system would allow Toon Air to more precisely predict the need for spare parts. Real-time forecasting. Recent developments in AI and machine learning (ML) are increasingly applied in real-time for inventory demand forecasting, enabling companies (e.g., those in the aviation industry) to better manage their spare parts and reducing the likelihood of stockouts (Zuvieta et al., 2025).
1.3 [bookmark: _Toc196961049]Demand Forecasting and Inventory Rationalisation
The present mechanism at Toon Air is long-term purchasing of the parts based on scheduled maintenance, which does not fit well to accommodate the sporadic demand for parts. Using predictive analytics and demand prediction solutions would enable Toon Air to become more efficient with their stock and critical to market demand. These sophisticated forecast tools, by using historic data, maintenance schedules, and patterns of utilisation of aircraft, could help in predicting and demand future part requirements more accurately (Jadhav & Rangarajan, 2018).
A third action is inventory rationalisation, whereby stock levels are reviewed regularly and obsolete parts eliminated, which would facilitate the lean inventory system by cutting back on avoidable inventory holding costs (Chopra & Meindl, 2016).
1.4 [bookmark: _Toc196961050]Strengthening Procurement Processes
A major issue at Toon Air is that engineers circumvent the purchasing department and order components directly from suppliers. Disconnected procurement is a processthat frequently results in unauthorised purchases and no management of stock. Efficiency in the standardised processes increases transparency in procurement, and the ability to buy more effectively and get better prices through competition among suppliers has also been proven by research (Harrison & van Hoek, 2016). By consolidating purchasing, authorising and documenting all purchases, Toon Air can minimise the cost of purchasing and maintain better control of stock. Furthermore, it would increase communication with suppliers, helping deliveries and pricing (Van Hoek, 2021), and it would implement a supplier relationship management (SRM) system.

[bookmark: _Toc196961051]Question 2: Outsourcing the Management of Parts Warehouse and Supply
The outsourcing of parts, warehousing, and supply chain management may be one method that can offer operational efficiencies to enterprises such as Toon Air. 
[bookmark: _Toc196961052]2.1 What Outsourcing Involves
Outsourcing is a type of business where an organisation may get some of its parts of business from outside suppliers instead of in-house providers. As regards Jet-Air, the outsourcing of its parts warehouse and supply chain management means that its main functions, including inventory control, purchasing, warehousing, and delivering, will be carried out by another operator. By outsourcing the management of the parts warehouse, Toon Air can concentrate on its core business, which is flying and servicing customers, while learning from the expertise and capabilities of specialists in logistics (Geraldi et al., 2021).
[bookmark: _Toc196961053]2.2 Key Areas Requiring Special Attention in Outsourcing
Although outsourcing provides many benefits,Toon Air needs to focus on several key aspects to effectively manage its warehouse and supply chain. These areas include:
1. Vendor Selection: Selection of a vendor is one of the crucial occurrences when outsourcing. Toon Air needs to seriously evaluate potential providers on experience with aviation logistics, the  extent of technology integration, and knowledge of aviation-specific regulations.
2. Contractual Agreements and Service Level Agreements (SLAs): Toon Air must contract for services with involved partners and obtain SLAs describing expected performance in terms of delivery times, order accuracy, & part availability. As Harrison & van Hoek (2016) propose, clear contracts create a shared understanding between both parties of what is expected from them.
3. Integration with Existing Systems: Forthe outsourced operation to be a success, the systems of the 3rd party provider should be integrated with those of Toon Air concerning the Enterprise Resource Planning (ERP) and the Warehouse Management System (WMS). Demand forecasting. Real-time data also enhances  demand forecasting, guaranteeing that the best parts will be ordered and delivered right time (Chopra & Meindl, 2016).
4. Regulatory Compliance and Safety: The outsourcing partner must comply with aviation regulations. The third-party supplier shall also meet all safety requirements and regulatory requirements in the area of replacement parts. Failing to comply with these regulations may result inairworthiness and legal concerns. Toon Air must be able to demand from the outsourcing partner evidence that standards are being met, including regular auditing of these standards to ensure this continues (Heizer et al., 2017).
5. Risk Management: The risk of some operational risk to an external service provider is transferred through outsourcing. Toon Air needs to carefully assess the risk of outsourcing and develop a sound risk management plan. In a bid of risk hedging Toon Air must ensure that the disaster recovery plans are in place to cope with uncertain supply chain disturbances (Geraldi et al).
6. Maintaining Communication and Transparency: Successful outsourcing requires effective communication and transparency between Toon Air and the third-party provider. Intermittent progress reports, status communication and performance reviews should be performed to consider the provider’s performance against agreed KPIs.
7. Scalability and Flexibility: The airline’s demand might vary with maintenance schedules, aircraft utilisation and unexpected spikes. Toon Air needs to be satisfied that the subcontracting contract is sufficiently scalable and that service delivery can be maintained flexibly. This entails the capability to adjust operations up or down based on the airline’s changing needs, for instance, the increase in travel traffic during peak travel seasons, or a change in fleet maintenance needs (Jadhav & Rangarajan, 2018).
8. Monitoring and Continuous Improvement: Once the outsourced service is in place, a process of continuous monitoring of the performance of the service provider is critical. Toon Air should develop a mechanism of capture for key performance indices such as stock turn, schedule adherence and cost effectiveness. Respective feedback from maintenance engineers and supply chain managers can additionally enable to recognitionof aspects where the outsourcing service provider could enhance the services provided (Van Hoek, 2021).
[bookmark: _Toc196961054]2.3 Risks and Mitigation Strategies
The global registered offices will have different cultures, and therefore different drivers and motivators, so sure, get more for money from outsourcing, but some risks must be mitigated too. Set up of offshore service delivery. The key risks are loss of control, the supply chain, and data security. To reduce such risks, Toon Air is advised to:
· Ensure contractual clarity with detailed service level agreements and penalties for non-performance.
· Implement contingency plans for emergency parts supply, including backup suppliers and a mechanism for bringing operations back in-house if needed.
· Ensure strong data security protocols are in place to protect sensitive inventory and procurement data.
[bookmark: _Toc196961055]Question 3: Performance Measures for Outsourcing the Parts Warehouse
Toon Air, on the other hand, should use certain criteria for measuring performance in outsourcing their parts warehouse to ensure that the warehouse provider meets the operational requirements of the airline and contributes to efficiency. The airline should link these performance indicators to clear organisational goals to achieve a reduction of inventory costs and anincreasein spare parts availability, along with aircraft. The successful measurement of outsourcing performance, either with necessary improvement initiatives and performance accountability for the third party, relies on an effective approach to measurement.
[bookmark: _Toc196961056]3.1 Key Performance Indicators (KPIs) for Outsourcing
The primary Key Performance Indicators (KPIs) used to measure the outsourced warehouse consist of essential operational metrics that analyse inventory accuracy and delivery performance and service reliability, and cost efficiency levels. The following performance indicators must be established by Toon Air:
1. Inventory Accuracy:Inventory Accuracy functions as a vital performance indicator to assess how the outsourced provider handles the parts warehouse management. The company should conduct scheduled stock inspections between the actual warehouse contents and computerised record counts. Achieving high inventory accuracy rates guarantees that necessary parts will be available whenever the organisation needs them. Research studies show inventory accuracy functions as a main indicator to evaluate warehouse performance, which directly enhances supply chain efficiency (Heizer et al., 2017).
2. On-Time Delivery Rate:Aircraft downtime diminishes because effective delivery of spare parts needs to occur within the needed period. The on-time delivery performance of the outsourced warehouse provider should be measured through tracking delivery schedule adherence by Toon Air. When warehouse providers deliver scarce parts in an unfinished state, the equipment stays non-operational, thus lowering flight operations along with Toon Air's revenue potential.
3. Lead Time for Order Fulfilment:The time between placing an order for spare parts until their complete delivery at the airport constitutes the Order Fulfilment Lead Time. Lead time reduction is important, both to make the operation more efficient and to get maintenance engineers the parts they need quickly. This measuring performance is linked to the velocity and efficacy of the outsourced warehouse processes.
4. Cost Efficiency:Outsourcing should provide a cost advantage to Toon Air by lowering the cost of warehousing and inventory holding. A fundamental element of success for an outsourcing provider is the cost-effectiveness  of the warehousing operation. The sum of the above should be an accounted figure for the cost of storage, handling and delivery per unit part as calculated by Toon Air. Investment in IT must go hand in hand with business Contributory Management to make sure ICT delivers added value to the operation.
5. Supplier Performance:A critical aspect of warehouse outsourcing involves ensuring that suppliers deliver parts on time and at the required quality standards. Toon Air should monitor supplier performance, specifically looking at the reliability of suppliers, the quality of parts delivered, and the response time to urgent orders. Performance-based contracts with third-party suppliers should be in place to ensure that parts are delivered according to Toon Air’s quality standards.
6. Customer Satisfaction (Maintenance Engineers' Satisfaction):The satisfaction of maintenance engineers is an important KPI, as the performance of RPs is directly related to the mechanic’s ability to arrange repairs. Frequent engineer surveys and feedback will enable Ta on Air to gauge whether the outsourced warehouse is serving their requirements in terms of part availability, order accuracy, and delivery speed.
[bookmark: _Toc196961057]3.2 Performance Monitoring and Continuous Improvement
To maintain these established levels of performance, Toon Air needs to implement a process of ongoing audit and review. This includes:
1. Regular Performance Reviews: Toon Air would like to enact frequent performance reviews. Within these are reviews that concentrate on spotting operational bottlenecks, backlogs and quality issues as they relate to warehouse operations.
2. Auditing and Reporting Systems: Toon Air needs to establish an auditing system to keep track of inventory and delivery assurance, and other relevant KPIs. Using the data from these audits, the provider should generate reports showing performance ona routine basis and pattern performance toward improvement in needed areas.
3. Feedback Loops:  Need to create feedback loops with maintenanceand engineers, and other internal stakeholders to find issues that aren’t immediately obvious in the KPIS. These feedback mechanisms will provide subjective opinions as to how well the  out,sourcing on provider is meeting Toon Air's requirements for operational performance.
4. Continuous Improvement Processes: Outsourcing is not something that is done once time but is a continuum. Toon Air can cooperate with theoutsourcing supplier to deploy improvement projects continuously, such as the first-time introduction of new technology (e.g., automation, Artificial Intelligence (AI) based demand forecasting) or new strategic supply chain options (i.e., the further reduction of lead times or the optimisation of part handling processes) (Geraldi et al., 2021).
[bookmark: _Toc196961058]3.3 Risk Mitigation and Contingency Plans
There is a need to develop both performance measurements and risk reduction strategies that will allow Toon Airto deal with supply chain disruptions. Key risks include:
· Delays in Parts Delivery: Conceptualise what action plans are in place to mitigate the impact of any supply chain problems, such as unplanned delays in parts arriving.
· Data Security: Data Security- with outsourcing, Toon Air is to ensure that data security protocols are in place to protect sensitive inventory data and supplier information.
· Quality Control: Undertake regular checking, inspection to ensure the delivered parts are of the best quality and fit for safety standards.













[bookmark: _Toc196961059]Recommendations
Based on the results and discussions in the earlier sections, the following are the recommendations for the improvement of the spare parts inventory management at Toon Air for the company to achieve higher efficiency in operation and cost effectiveness.
1. [bookmark: _Toc196961060]Decentralised Spare Parts Storage
For Toon Air, they should try to decentralisetheir stock by maintaining regional warehouses close to large maintenance hubs or airports. This will cut lead times for spare, parts supply, provide quicker access to parts for maintenance engineers, and in turn, minimise aircraft downtime. With inventory spread holding casinos at several locations, Toon Air will also decrease reliance on snap-in aircraft and enhance the level of fleet usage.
Action Plan:
· Identify key airports and maintenance hubs for potential warehouse locations.
· Set up small-scale warehouses in regions with high flight activity or frequent maintenance needs.
2. [bookmark: _Toc196961061]Implement Just-In-Time (JIT) Inventory System
Toon Air needs to minimize overstock and reduce obsolete inventories, therefore implementing a JIT (just in time) inventory system will be beneficial. This will synchronise the order of parts with the actual need,which willhelp reduce the holding cost and increase the cash flow. Incorporating JIT is dependent on a flexible inventory process, as materials are ordered only as needed for planned outages or emergencies, thus decreasing the possibility of overstocking and parts becoming outdated.
Action Plan:
· Transition from bulk ordering to real-time ordering of spare parts.
· Collaborate with suppliers to ensure timely deliveries under JIT conditions.
3. [bookmark: _Toc196961062]Improve Demand Forecasting Using Advanced Analytics
By integrating predictive analytics and machine learning into demand forecasting, Toon Air will be better equipped to predict future spare parts requirements. Through technological analysis of historical data and flight information, the predictive analysis of replacement part requirements becomes more accurate, thus improving inventory management. The process of monitoring active stock along with regular part purging enables organisations to achieve their stock optimisation goals.

Action Plan:
· The company should establish data forecasting systems integrated with machine learning techniques for better inventory execution. 
· The organisation requires an established inventory review procedure that conducts periodic part assessment for relevance determination.
4. [bookmark: _Toc196961063]Strengthen Procurement Processes
The procurement process at  Toon Air will reach its maximum potential by implementing part ordering controls with mandatory purchasing department approval procedures. The controlled state of their inventory will provide better conditions to negotiate with suppliers. Establishment of a Supplier Relationship Management system should enable productive collaboration and prompt supplier delivery performance.
Action Plan:
· All procurement protocols will become standardised with an order requirement that flows through the purchasing department. 
· The organisation should develop Supplier Relationship Management practices which build strong connections with its most vital suppliers. 
5. [bookmark: _Toc196961064]Outsource Warehouse Management to a Specialised Provider
Outsourcing both warehouse and supply chain management operations would enable Toon Air to concentrate on its core business objectives through using external specialists for cost reductions. The airline should select an outsourcer with expertise and experience for critical tasks which include inventory storage and order management and timely delivery.
Action Plan:
· Organisational officials need to perform evaluation activities to discover the most suitable outsourcing provider who follows regulatory standards. 
· The airline should create precise SLAs and KPIs to track outsourcing providers as they perform. 
· The organisation needs to create backup strategies which will protect business continuity when disruptions occur.
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