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Inventory could be defined as the accumulation of resources stored by the organisation to be used at the time of requirement. This needs to be managed with care to prevent operations delays due to the shortage of stored inventory and to meet the price fluctuations of the products. When considering the given case study of Toon Air UK airlines, inventory management plays a significant role in maintaining the stock of spare parts for the best utilisation of aircraft to reduce delays due to operational defects. With the reference to the case study, it was found that the inventory of spare parts was managed within a dedicated warehouse separated from the airport of the airlines. The issues faced by this setup and the flaws in the existing system have been reviewed to arrive at better solutions to improve the efficiency of warehouse management. According to Oenzil & Ishak  (2021), the aviation industry should follow a suitable inventory model with reliable inventory management to keep track of the stock in regular cycles. This is essential to manage the huge number of expensive spare parts to prevent aircraft-on-ground situations which may lead to penalties and a dip in revenue. The analysis of (Chen, et al., 2021) has suggested that aviation companies need to stock the spare parts of aircraft to ensure the safety, availability, consumability and economy of the stakeholders of the business. The current system has coordination issues between the purchasing department and engineers in availing the spare parts. The best practices for managing the inventory within the selected airlines need to be critically analysed. Such analysis should give more focus on the strategies to be followed to outsource the warehouse operations and the spare parts supply to regain the market position with best practices of inventory management.
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Existing Issue:
With the input of the case study, it was inferred that the engineers are bypassing the purchasing department to avail the spare parts directly from the suppliers producing difficulties in maintaining the purchase orders based on the frequency of usage. This depicted that the company has no proper standard system to control inventory management.
Measures to improve efficiency in supplying spares
To ensure efficiency in supplying the aircraft spares to the engineers within the selected UK airlines, the issues of the existing inventory system should be resolved. The company was facing challenges of high investment inventories which remain unused and become outdated due to the frequent changes in aircraft design and regulations of the aviation industry. This would increase the level of unused stock items affecting the revenue of the business. Within Toon Air UK Airlines, the inventory should be managed with the ABC classification system to reduce the unused stock ratio. It is one of the inventory control systems to track the physical movements of the inventory and is used to ensure a perfect match with the system records. This is required to focus on the physical constraints of providing the users with the required materials without delays. In this scenario, the users refer to the engineers in need of spare parts for maintenance and repair work. 
Need for ABC classification System
This system helps inventory management in determining the value of the inventory products giving priority to the demand and expenditure of the business to reduce the cost of stocked items (Prachuabsupakij, 2019). This would help the inventory professional of the airline company to identify the critical products which would have a greater impact on the financial success of the business. A dedicated system for controlling inventory would be needed within the aviation industry to reduce inventory costs to ensure faster turnaround times as it would deal with expensive spare parts (Pierobon, 2023).
               [image: ]
Figure 1 ABC Inventory Classification System
As per the analysis of Umry and Singgih (2019), the ABC inventory classification would be using a unique technique to categroise the inventory items as A, B and C with an 80-20 principle. This principle was used with the rule that 10-20% of the products account for 60-80% of the annual expenses of the business. With the input from the purchase list, the products would be grouped as A, B and C. Category A needs to be focussed more to reduce the inventory cost since this type of category includes expensive products with the least volume. The next category B also needed strict inventory control but lesser than category A since this type includes less important products with a higher volume of items than that of A category. The C category includes almost half of the inventory but with fewer important items and also contributes less to the total expenditure of the business. The existing inventory system in Toon UK airlines could be restructured to have control over the inventory of spare parts to reduce time delays in reaching the engineers and thereby ensure control over the expenditure on the inventory items.
Reorder point Strategy
The existing flaws of the inventory management within Toon UK airlines could be resolved with the ABC inventory control system supported by reorder point strategy. After categorising the products, the professionals responsible for the warehouse of the airlines should determine the reorder point (Lukiman & Richard, 2020), and the level at which the new order needs to be placed before reaching the safety stock limit. The quantity is stored in the warehouse to prevent running out of stock to meet demand fluctuations (Zoho, 2022). This will help the selected airline company to overcome the unpredicted production and  transportation challenges of suppliers. The limit of the stock should be determined by considering the ABC classification technique to ensure safety stock optimisation. Such optimisation would be essential to support the company with cost savings to manage the increasing inventory turns. This would help in enhancing the efficiency of the process of supplying spare parts from the warehouse to meet the demands of the engineers on the highest priority. 
These measures would help Toon UK airlines to be competent in the aviation industry by focusing on the three pillars of inventory management. Those pillars are inventory planning, control and balancing essential to improve financial performance. The proposed system should take care of raising purchasing orders when the stock level reaches the reorder point (Umry & Singgih, 2019) and the company should implement policies to approve the purchase order raised only through the purchasing department. This would prevent the engineers to prevent in directly contacting the suppliers. ABC classification system would be the perfect choice to determine the reorder point to reduce the amount of highly expensive dormant products (Umry & Singgih, 2019). This should be extended to automate Warehouse management with regular stock audits to ensure the best practices of inventory control (Pierobon, 2023).
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Toon UK airlines have been facing difficulties in getting the spare parts from the warehouse at the right time to resolve the issues of the aircraft. This has led to a reduced level of utilisation of aircraft since the parts need to be retrieved from a distance of 30 miles. Also, the company has no dedicated resources for onsite maintenance. This has forced the company to analyse the possibilities of outsourcing the operations of the warehouse and spare parts supply to engineering functions.
Factors to be considered for outsourcing
Before implementing the concept of outsourcing with the company, the factors that would create an impact need to be analyzed. In such a process, the dependent factors may be cost-effectiveness, turnaround time, enhanced quality of service and standard procedure to manage the inventory and supply operations. According to the analysis of (Keivanpour & Kadi, 2019), smaller airlines can involve in outsourcing the supply of spare parts with inventory pooling to share the resources between similar-demand airlines. When the inventory operations are outsourced to engineering functions, the delay in repair operations would be reduced as the engineers have a greater knowledge of the aircraft's spare parts and the corresponding repair and maintenance activities. This in turn would reduce the breakdown risks and help the company in the full utilisation of aircraft. Outsourcing should also support the company in improving the features of inventory control and monitoring to handle the criticality of the spare parts (Keivanpour & Kadi, 2019). The engineering functions should take responsibility for efficient spare parts management to decrease the time delays for servicing aircraft components. This is because the idle time of aircraft could be reduced by the on-time availability of resources for aircraft maintenance and service operations related to the engine and the associated components.
Areas to be focused on for outsourcing
The major focus needs to be on inventory management to regulate the availability of spare parts for the engineers of the airlines. To accomplish this, the outsourcing department should concentrate on planning, controlling and balancing the inventory items. The engineering functions need to analyse the cost involved in managing the inventory considering the stock storage cost, working capital and obsolesce costs. The obsolesce cost deals with the cost involved in maintaining the outdated spare items which could not be used further. The maintenance, repair and overhaul (MRO) activities need to be organized with predictive analysis (OodlesERP, 2019).
As analyzed from the case study, the engineers have a good rapport with the suppliers. The engineering solutions need to be focused on choosing cost-effective suppliers and maintaining a good relationship with frequent communication in updating the demand for smooth functioning of inventory management. Outsourcing solutions need to concentrate on inventory analytics to measure the physical movements of spare parts needed for MRO aircraft operations. This act as an essential requirement for stock optimization by forecasting the demand for spare parts by tracking the type and volume of the inventory items (Jha, et al., 2020). The key area to be focused on would be reducing the expenditure on inventory costs with inventory control techniques.
The engineering solutions need to be updated with the changes in the design of the aircraft and the related regulations. This would be essential for efficient inventory planning to avoid stocking unnecessary spare items which could not be used in the future for the aircraft. In addition to this, the reorder point should be determined for all types of spare parts required for the aircraft. This should be extended with the follow-ups of the suppliers to fill the gap in inventory to avoid stockouts.
The current issue of delay in the availability of spare parts due to the challenges of distance and the lack of maintenance engineers to resolve the critical issue of the aircraft need to be focused on by outsourcing solutions. The transformation with outsourcing needs to concentrate on defining standard procedures to get rid of operational delays giving priority to the quality of services and cost efficiency. As a part of this, the engineering solutions need to analyse the availability of the right parts at the right time in the right location with dedicated resources for regular maintenance and audit of the aircraft.
Challenges in outsourcing 
The outsourcing of operations related to inventory and supply of spare parts to the engineers could be succeeded only when the associated challenges are analyzed. This initiative may lead to a loss of control over the spare parts. The company should rely completely on engineering solutions and may lead to overburdening of the department which in turn causes lesser focus on working capital to balance the inventory items. As the engineering solutions would have a better knowledge of the spare parts, their key focus would be on the MRO activities and may not abide by the re-order policies, and planning of inventories and may fail to capture the profit potential (Wagner & Lindemann, 2008). These issues may reduce the revenue of the business. Also, the engineering solutions may not concentrate more on the service level agreement with the suppliers which may lead to future discrepancies. The major risk would be that they may ignore the maintenance of the existing stock level and give priority to new orders. This would lead to an increase in highly expensive stock levels with a just-in-case strategy.
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Performance measures for outsourcing
The performance measures for outsourcing the inventory management and supply of spare parts to the engineers need to be categorized as pre-outsourcing, during-outsourcing and post-outsourcing phases as analyzed by (Gunasekaran, et al., 2015). To deal with this case study, the report will focus on the pre-outsourcing measures. Such measures need to consider factors like return on investment, client and supplier investments, productivity and profitability.  As a part of the implementation of outsourcing, the professionals of the engineering solutions need to know about the entire procedures of the existing warehouse management and the stock level of each type of spare parts. The initial step would be defining key performance indicators to measure the performance of inventory management after being outsourced by the engineering functions. This would help the company in decision-making to frame appropriate strategies to successfully implement outsourcing activities.
Standard procedure to manage inventory
The engineering solutions should follow a standard procedure to manage the inventories, particularly in placing orders for spare parts. The company needs to define policies to place and receive stock only with purchase orders and can avail the products only after following proper approvals. As analyzed by Barros, et al.( 2021),  purchasing needs to follow the procedures of ordering, monitoring and evaluation. The ordering should be done with the submission of the purchase order to guarantee the contract with the suppliers. This ordering process needs to be monitored with activities like visiting the suppliers' facilities to gain trust towards the suppliers, verification of the delivered materials with the order details and exchange of commercial information. This procedure also includes the evaluation process to trace the complaints and document the details related to the supplier and the product details. This is essential to improve the financial performance as the airlines deal with highly expensive spare items. The inventory operations should be automated and the stock details need to be linked with the existing system used by the engineering solutions. This would ease the work of the engineers to deal with the spare parts needed at the time of repair and maintenance works.
Maintaining Safety Stock
To increase the performance of inventory management, engineering solutions need to maintain safety stock to meet the demand variation. As per the analysis of (Barros, et al., 2021), the safety stock or buffer stock needs to be mandatorily maintained to overcome the supply chain risks like demand fluctuations, supplier delays, order crossover and uncertain lead time. The engineering solutions need to follow Material Requirement Process to handle the issues related to lead time uncertainty (the time difference between the order placed and the arrival of products). This type of process will help the company to increase its service level and thereby increasing the revenue of the company. The order crossover situation may occur when the parts ordered later would be received earlier. So, the performance of inventory management could be improved with safety stock and safety lead-time strategies to meet the uncertainties in demand and supply (Barros, et al., 2021). The engineering solutions should decide the volume of safety stock after comparing the investment towards the safety stock and the level of service of the spare parts within the inventory. Hence the company can use the Min-max system approach to order its inventory items. With this type of system, the order should be placed when the level of the stock falls below the safety stock level to refill the items (Asana, et al., 2018).
Strategies to reduce inventory cost
Before outsourcing warehouse management, Toon UK airlines need to define suitable strategies to optimise the direct and indirect cost of the stored stock. The cost related to storage, capital, services, damage, obsolescence and unpredicted risks could be grouped under direct cost. The indirect cost will include the business risk in case of a dip in sales and a decrease in the retention rate of customers, the opportunity cost formed by the incapability to invest in alternatives and the incremental costs related to the expansion of facilities and transportation (Abdel-Basset, et al., 2020). Considering the given case study, the performance measures should give priority to manage the direct costs of the inventories. The engineering solution should determine the reorder point to decide on the next shipment schedule. Once the reorder point (ROP) is determined, the risk related to obsolescence and stockouts could be prevented. The interpretation of time to reorder the inventory items is referred to as the reorder stock point and this depends on the safety stock and lead time (Wanti, et al., 2020).
Reorder Point = (Average daily needs x Average waiting time for the particular order to be returned) + Safety Stock
This would act as a catalyst in defining an inventory model to prevent the shortage of stocks considering the lead time and imperfect production to increase the profit and efficiency of the system (Nobil, et al., 2020). This would help to predict the revenue of the business precisely and accurately and the decision could be made accordingly to increase the performance of the inventory management when outsourced to the engineering functions.
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1) The outsourcing of the warehouse to engineering solutions should be accompanied by resource allocation. The company should increase the availability of professionals within the airport to manage the unpredicted and unavoidable repairs of the aircraft.
2) The company needs to research on managing the obsolete inventory formed due to the design changes and regulation changes in the aviation industry.
3) Toon UK airlines need to frame strategies to overcome the indirect inventory cost for better performance.
4) The airlines need to define procedures to audit the inventory items at regular intervals by professionals not belonging to the engineering solutions. This would help the management to get the details of the actual stock.
5) The company should research on investment towards inventory management technology to reduce the existing flaws and human errors in maintaining the stock. This would ease the job of determining the reorder point and alerting the safety stock level.
6) 
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