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The following report will investigate a case study involving Toon Air, a UK airline, flying frequent routes within the UK and to several Greek Islands. Due to an increase in competition in air travel, it has caused Toon Air to look carefully at its own procedures to seek ways of cutting costs and improving overall efficiency.  One of the areas being given particular attention is the purchasing and materials management. 

This report will look to address the following aims regarding how a materials manager would approach improving the overall productivity and effectiveness of the process;

1. Evaluating how the supply of spares to the end users can be improved. 
2. What outsourcing involves and what areas would require special attention.
3. Evaluate what performance measures would need to be implemented for the outsourcing of the parts warehouse.	
	
A materials manager is accountable for overseeing the entire process of sourcing, acquiring, storing, and distributing the materials needed for a business's operations. To improve overall productivity and effectiveness, a materials manager would take a methodical approach that involves several steps, which this report will look to analyse. 
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A brief introduction to the case study this report will explore, revolves around the airline Toon Air and how a materials manager would best implement changes within the business to improve the overall efficiency. Toon Air stands as one of the smaller UK airlines, flying regular channels within the UK and to numerous Greek Islands. The company has been effective in its niche market; however, over the latest years, several new low-cost operators have entered the market. This growth in competition has caused Toon Air to look carefully at its own operations to seek ways of cutting costs and improving efficiency generally. One of the areas being given specific consideration is the purchasing and materials management.
Purchasing entails recognising the goods and services required by the company, locating suitable suppliers, negotiating prices and contracts, and managing the ordering process. Purchasing plays a substantial role in maintaining a consistent supply of goods and services while reducing costs and managing risks associated with suppliers, (Institute, 1977).
Materials management, entails planning, organising, and controlling the flow of materials from the supplier to the final customer. It incorporates the management of inventory, production scheduling, and logistics. Effective materials management helps to ensure that the right materials are available at the right time and in the right quantity to support the production and delivery of products or services, (Griffiths, 2002).
In summary, purchasing is accountable for sourcing and negotiating deals with suppliers, while materials management concentrates on the efficient management of materials and inventory to ensure a smooth supply chain flow. Both tasks are crucial to ensuring that the business can meet its production and service goals while decreasing costs and risks, (Farrington, 2012).
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Currently at Toon Air, as revealed in case study, all spares are held centrally at the dedicated Toon Air warehouse which is 30 miles from the nearest airport.  The problem is that when spares are required at one of the destination airports, there are none available for on-site maintenance and there is often a considerable delay in getting parts to the respective airport.  This reduces considerably the level of aircraft utilisation as aircraft often stand redundant while service planes are flown in as substitutes.  Parts are generally flown in with the substitute aircraft.

An article from Guo (2022), discussing the supply of spares to end-users and way to improve the process, it is said that the supply of spares is a crucial aspect of preserving and restoring machinery, equipment, and products. Developing the supply of spares to end-users can help reduce downtime and ensure that equipment and machinery continue to function efficiently. There are several ways to improve the supply of spares to end-users, some are said to be as follows;
· Increase transparency: By providing end-users with more knowledge and data about the availability of spares, lead times, and pricing. This could help end-users make more educated decisions about when and where to source their spares.
· Streamline the supply chain: Reducing the quantity of intermediaries between the manufacturer and end-user. This will help reduce lead times and costs, also improving the overall efficiency of the supply chain.
· Implement an online spare parts gateway: An online spare parts portal can be a useful tool for end-users to instantly identify and purchase spares. This can enhance the overall supply of spares to end-users by providing them with an accessible and effective way to order spares.
· Use predictive maintenance: Predictive maintenance uses data and analytics to forecast when maintenance is necessary and which replacements will be needed. By using predictive maintenance, end-users can ensure that they have the required spares on hand prior to when they are needed, reducing downtime, and improving overall equipment efficiency.
· Implement a just-in-time (JIT) inventory system: A JIT inventory system is designed to reduce inventory carrying costs by only ordering spares as they are needed. This can develop the supply of spares to end-users by guaranteeing that spares are always available when needed, while reducing inventory holding costs.

An article from Thonemann, (2002), supports Guo’s perception on ways that supply of spares to end-users can be improved, it is stated that through increasing transparency in the supply chain, streamlining the supply chain, executing an online spare parts portal, using predictive maintenance, and implementing a JIT inventory system, overall spare management can be improved. By implementing these approaches, end-users can ensure that they have the required spares on hand when they are needed, improving equipment productivity, and decreasing downtime.
Expanding the source of spares to end-users requires a holistic approach that involves effective inventory management, clear supplier relationships, precise demand planning, the use of online platforms, and rigorous quality control processes. By implementing these strategies, end-users can guarantee that the right spares are available when they are necessary, reducing downtime, and increasing competence (Zhu, 2020).
Another option that Toon Air could look into would be to consider the use of a decentralised system of spares holding, where stock is held locally at each airport to ensure that spares are readily available when required. This would decrease downtime in waiting for spares from other flights/airports (Arya, 2017). 
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Outsourcing refers to the exercise of hiring another company or individual outside of a company to perform services or create goods that are typically done by in-house staff. This can include functions such as manufacturing, customer service, software development, and accounting. Outsourcing can be done domestically or internationally, and it is frequently used by businesses to reduce costs, improve efficiency, and gain access to dedicated skills or technology. For example, a company might outsource their customer service to a call centre in another country where labour costs are lower, or they might outsource their IT development to a specialised firm that has knowledge in a particular programming language or technology stack (Soltanifar, 2006).
Outsourcing is the management of the parts warehouse, and the supply of parts to engineering functions that can be a feasible option for many businesses. However, it is important to understand the potential benefits and risks of outsourcing before deciding, (Irving, 1996). Outsourcing the management of parts warehouse and supply of parts to the engineering functions can be a cost-effective way for a firm to manage its spare parts inventory, while concentrating on its core business activities. However, outsourcing also involves substantial risks that must be managed thoroughly, (Schniederjans, 2007). 
A parts warehouse is a facility used for storing and managing inventory of spare parts and components for numerous types of equipment, machinery, vehicles, and other products. These warehouses are characteristically operated by manufacturers, distributors, and service providers who need to preserve a supply of replacement parts to support their customers, (van Gils, 2019).
A book by Pitman (1999), discusses the advantages of outsourcing for a company, they could be seen as:
· Cost savings: Outsourcing can help businesses save on costs such as labour, storage, and transportation. Outsourcing suppliers can take advantage of economies of scale and provide these services at a lower cost.
· Expertise: Outsourcing providers are typically concentrated in specific areas, such as warehouse management or logistics. By outsourcing, companies can profit from the expertise and experience of these providers.
· Improved efficiency: Outsourcing providers can often provide improved and more economical services than in-house teams. This can help companies decrease lead times, improve accuracy, and streamline operations.
· Scalability: Outsourcing providers can often level their services up or down depending on demand. This can be especially useful for corporations with fluctuating need for parts.

Areas that could be seen as requiring special attention, could be seen as the following, as suggested from an article by author Campell (2023);
· Contractual terms: It is necessary to ensure that the outsourcing contract clearly defines the scope of services, responsibilities, and performing expectations. It should also include provisions for termination and dispute resolution.
· Communication and collaboration: Clear communication and collaboration between the outsourcing provider and the company's engineering functions are important for success. This includes regular meetings, sharing of information, and joint problem-solving.
· Quality control: The outsourcing provider should maintain strict quality control processes to safeguard the quality of the parts supplied. This includes verifying the quality of incoming parts, tracking inventory levels, and preserving accurate records.
· Data security: The outsourcing provider must have strong data security measures in place to defend sensitive data related to parts and inventory.
· Service level agreements (SLAs): SLAs should be recognised to ensure that the outsourcing provider meets performance expectations. This contains metrics such as lead times, accuracy, response times and on-time distribution.

The outsourcing of the management of parts warehouse and supply of parts to the engineering functions can provide substantial advantages to businesses. However, it is important to pay attention to contractual terms, communication and collaboration, quality control, data security, and SLAs to ensure a successful outsourcing relationship, (Peck, 2017). 
Outsourcing the management of parts warehouse and supply of parts to the engineering functions can be a cost-effective way for a company to manage its spare parts inventory. However, it is important to manage the dangers associated with outsourcing carefully. By paying particular attention to supplier selection, contract negotiation, data security, quality control, and communication, the company can ensure a successful outsourcing relationship that meets its demands and strengthens its core business activities, (Paus, 2009).
Special attention could be argued to be needed for the selection of the outsourced organisation to guarantee that they have the necessary expertise, knowledge, and resources to manage the warehouse and supply of parts effectively. The contract with the outsourced organisation would need to stipulate clearly the roles and responsibilities of each party, the performance targets, and the monitoring and reporting mechanisms, (Olsen, 2006).
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5.0 Performance measures that would need to be implemented for the outsourcing of the parts warehouse
When outsourcing the parts warehouse, it can be argued that it is essential to implement performance measures that will assist to ensure that the outsourcing vendor meets the company's demands and expectations (Dijkstra, 2017). Aktas (2005), states some performance measures that would need to be put in place for the outsourcing of the parts warehouse to ensure efficiency;
· Inventory Accuracy: The vendor should be required to maintain precise records of all parts in the inventory, including locations, quantities, and availability. The company should determine a target level for inventory accuracy and monitor the vendor's performance against this goal.
· Lead Time: The supplier should be required to maintain sufficient stock levels to ensure that parts are available when they are necessary. The company should establish a target lead time for the supply of parts and monitor the vendor's performance against this aim.
· Fill Rate: The fill rate measures the percentage of orders that are filled completely and on time. The retailer should be required to maintain a high fill rate to ensure that the business's spare parts demands are met. 
· Cost Savings: One of the primary benefits of a company outsourcing the parts warehouse is the potential cost savings. Calculations should be put in place to understand that all costs are measured, so that the results can be fed back. 
· Quality Control: The supplier should be required to maintain high-quality conditions when handling the company's spare parts inventory. The business should establish quality control measures to ensure that the parts are handled in a manner that meets its quality standards. The supplier's performance in this area should be monitored regularly.
· Customer Service: Excellent customer service to the company's employees who need to order spare parts would be needed. The company should determine performance measures that capture the level of customer satisfaction with the vendor's service.
· Key performance indicators (KPIs) – these would be used to measure the performance of the outsourced organization against the agreed SLA. KPIs could include measures such as stock accuracy, inventory turns, delivery times, and order fill rates.

Outsourcing the parts warehouse involves the execution of performance methods that will ensure that the outsourcing supplier meets the company's demands and expectations. By monitoring inventory accuracy, lead time, fill rate, cost savings, quality control, and customer service, the company can ensure an effective outsourcing relationship that meets its needs and supports its core business activities, (Mukherjee, 2008).
Implementing performance measures is essential for evaluating the success of an outsourced parts warehouse. By measuring factors such as the inventory accuracy, order fill rate, delivery time, vendor performance, and cost savings, the company can ensure that the outsourcing arrangement is fulfilling its needs and supporting its core business activities, (Yan, 2011).
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6.0 Recommendations 
There can be seen to be several recommendations that can be utilised by a materials manager to better improve the management of purchasing and materials. By implementing these recommendations, organisations can improve the productivity and effectiveness of their acquisition, storage, and distribution of supplies, resulting in improved supply chain performance and reduced costs, (Pergamon, 2003). 
Some recommendations can be seen as developing a comprehensive procurement plan, the plan should outline the goods and services required, recognises potential suppliers, sets pricing targets, and establishes timelines for delivery, (Creasey, 2014). Centralised purchasing functions can help streamline the procurement process, reduce costs, and improve coordination with suppliers.
Greater utilising technology, such as inventory management software, barcoding, and RFID to track inventory levels and improve accuracy in supply distribution. By implementing effective inventory management techniques such as software like Just-in-Time (JIT), inventory management would support minimise inventory holding costs, while ensuring timely availability of supplies, (Charalambous, 2020).
Supplier performance can be monitored, to understand performance in the implementation of delivery times, quality of goods or services, and pricing to ensure the organisation is receiving the best price. Finally, there can a recommendation in training employees on effective supply chain management techniques, such as inventory management and procurement, to make sure they have the services and knowledge to manage the supply chain effectively, (Thomas, 2020). 
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