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In this report I was tasked with developing and improving Toon air’s acquisition, storage and distribution of supplies. After carrying out an investigation key issues were highlighted. Firstly all parts are stored in a warehouse, 30 miles from the airport. This means onsite maintainace team face delays when trying to acquire parts. The parts are also usually ordered in kits and due to differing lead times some parts are often out of stock for a few days.  The level of investment inventory is very high and parts often become obsolete. In addition to all this, purchasing forms are often not filled out and the purchasing department is sometimes bypassed. To improve efficiency and cut costs some recommendations have been made. Improving the information the business stores on inventory by properly filling out purchase order forms and informing the purchasing department will help to gather important information, which can be used to prioritise items using ABC analysis. The information can also be used help bring in some JIT inventory strategies, to reduce inventory levels and improve relationships with local suppliers. Passing the information on to the suppliers will help iron out bottlenecks in the supply chain pipeline  in order to reduce stock outs and allow better control of the supply chain. A short term recommendation would be to include a teardown plane at busy airports for emergency situations.
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Toon air, a budget airline flying between the UK and Greek islands has seen competition in the market increase in recent years. In order to stay competitive, an evaluation of current operations is underway. Ways to cut costs and improve efficiency are being explored. In this report I will be taking a look at ways to develop and improve the acquisition, storage and distribution of supplies, including spares and consumable items.  I will be identifying approaches and systems that could be used to improve efficiently to reduce costs and waste associated with the purchasing , storing and distributing the supplies to all of the airports Toon Air serve. 
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Suggest ways in which supply of spares to the end user can be improved?

The current system used by Toon air involves storing all spares at a dedicated warehouse which is located 30 miles from the nearest airport. A frequent problem is that when spares are required in a destination airport there are none available for on-site maintainace, and there is often a considerable delay. A possible quick fix method that could be used would be to have a teardown aircraft available at the busiest airports, in case a part is needed urgently. The part could be quickly sourced from the tear down aircraft and replaced with less strict time windows, and with less aircraft down time. In some cases having a variety of operators and maintainace teams such as joint stocks and e -procurement systems can be beneficial, as low amounts of stock can be purchased and a wider availability of parts can be achieved.  (Locatory, 2014) Currently parts are usually issued as part of a maintainace kit with a fixed number of parts. When parts reach their reorder point they are automatically reordered. Due to some items having longer lead times some parts are not available when needed. As a way of improving the visibility of the supply chain pipe line, a Vendor managed inventory (VMI) approach could be utilised. This approach passes responsibility of replenishing stock to the supplier. The supplier is in charge of monitoring the sales and inventory levels and replenishing the stock as needed.  The improved visibility to the supply chain pipeline allows the company to plan out production of items better, spotting bottlenecks in the supply chain earlier, improving inventory availability, reducing stock levels needed and improving inventory turnover. This approach allows the supplier to use the companies information, to provide better control over inventory, to benefit Toon Air and themselves. Effective teamwork and appropriate performance measures should be in place for best results. Problems associated with a VMI approach could be unwillingness or poor application of sharing information. This leads to the supplier not being able to respond appropriately and could cause the need for buffer stocks, costing Toon Air money in storage and capital locked up in spare inventory. Another problem is that Toon Air would become more reliant on the supplier, with less ability to source elsewhere. (Thorn, 2020)
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Recommend how inventory can be controlled more effectively so that it will reduce stock levels and improve efficiency?

An overview of Toon Airs current inventory management system has found that the level of inventory investment is very high. This causes waste due to obsolete and out of date parts, and cost money to store. High levels of stock means capital is tied up in inventory and paying for storage. Although too little stock can lead to shortages. The appreciation and depreciation of cost is another factor to be considered and can vary due to things such as the cost of raw materials, and obsolescence. Another observation is that many items are purchased by engineers, bypassing the purchasing department and carried out without a purchase order, meaning that less information is captured and there is little to distinguish between high and low value orders. In order to make the system more efficient, ABC analysis of parts can be used. ABC analysis categorises components into categories based on the magnitude of how important they are. This takes into account how valuable the part is and how often it is required, how vital the part is, and the cost of downtime due to the part being unavailable. An observation known as the Pareto principal states that usually he top 20% of items should represent around 80% of the total sales volume. (Vermorel, 2020) This top 20% of items would be classed as A items and would be tightly monitored with very accurate records, in order to maintain a desired level of inventory stock. The Next 30% of items should roughly amount to less than 20% of total sales volume and can be marked as B items. These items will still be monitored, and accurate records should be kept. Although time and money can be saved by reducing the amount of information gathered and amount of stock stored compared to that of items marked A. Finally items marked C should account for 50% of items, that roughly amount to less than 10% of the total sales volume. These parts should have the simplest form of monitorisation and record keeping as they are less valuable to the business. Less stock management resources are used and less stock needs to be stored, which will save the company money. ABC analysis is not limited to 3 categories, and other methods that use scoring systems are could also be used in the same manor. This method requires the company to keep gathering information on the value of parts and means the orders should be purchased through the purchasing team, or at least with awareness of the purchasing team, with a proper purchasing order form. This analysis will allow the company to priorities important/valuable  parts and focus more resources on ensuring these parts are readily available. This should lead to less components being out of stock.
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Evaluate whether the use of MRP systems or JIT supply would be beneficial to the airline.

Just In Time (JIT) inventory is a strategy businesses can adopt to improve efficiency and decrease waste. Spares are held to be readily available when needed, but not to a point where there is an excess of stock. A common problem identified in the overview of Toon Airs current system is that  that spare parts often become obsolete, yet are still stored and ordered along with the new part. JIT supply would reduce the amount of stock manufactured and sat on the shelf, and reduce how long it is sat there. This saves money that would otherwise be wrapped up in the stock and on storing the stock. As parts would be made to order, there is less of an opportunity for the part to become obsolete or materials to go out of date whilst in storage, and due to low levels of production, defects are easier to spot and repair. This all reduces waste.
The JIT concept also highlights a focus on production by means of speeding up set up times, leading to shorter production runs. Improving work stations by creating production cells, which are set up to make production as easy as possible for the employee, as well as  compressing operations by putting production cells closer together. All of this reduces scrap and helps achieve shorter production times. Furthermore using local suppliers reduces how far materials/parts need to be transported. This makes getting deliveries on time more likely.  
One massive disadvantage of JIT supply is shortages. Due to low amounts of inventory it is possible that problems that occur along the supply chain could stop production and leave the airline without the needed part. This would cause delays getting the required part to the airport and cost the company as the plane would be grounded until the part arrives. 
(Braggs, 2020)			Overall, JIT management will free up capital that would be held in inventory stock, as well as reduce money spent on storage of parts and wastage. This would benefit the airline as obsolescence is a key problem and parts can be expensive, locking down capital which could be used elsewhere in the business. Shortages could be a problem due to low inventory levels, but the impact of this can be reduced by following JIT principals and using local, reliable suppliers and having a good relationship with the suppliers. 

Material requirements planning (MRP) is a computer-based inventory management system It is used by businesses to improve productivity. “MRP is designed to answer three questions: What is needed? How much is needed? When is it needed?" (Kenton, 2019)
The basic inputs of an MRP system are as follows; A Master production scheme (MPS) containing information on what needs to be manufactured, and when the manufactured product should be finished. It is very important that the MPS is accurate with its upper and lower bounds, as this forms the backbone of the MRP. Information such as labour costs, hours required to do a job, monetary value of orders and capacity constraints should be defined. A Bill of Materials (BOM) is also a basic input of an MRP, it is an up to date list of all the parts needed. It is important that obsolete parts are removed from the BOM as soon as possible to keep calculations accurate. Finally Accurate inventory records are input to complete the MRP. Accurate inventory records contain stored information, concerning the status of  items that are needed in a specified time window or ‘time bucket’. A ‘time bucket’ includes information such as the total demand expected from all parts and raw materials, The scheduled receipts i.e. the open orders that are still outstanding, and the amount of stock available in the warehouse.  (Thorn, 2020)
If all the information input is accurate, the system can bring advantages such as more knowledge of demand and therefore better planning when purchasing materials. Fewer delays in delivery of material, therefore more reliable and quicker delivery dates. And lower stock levels can free up space and capital held in the warehouse. All this information would benefit the airline, but the MRP inventory management system will only be as good as the information that is input. This means the system relies on up to date, accurate information, that need require lots of detail. Poor information would lead to poor performance which could cause havoc. Another factor to consider is that some aircraft components consist of many parts and in real life, the order in which parts are manufactured can differ from what is stated on the Bill of Materials (BOM). In addition to all this, the system would require lots of time and money to set up and would only get more complex as time went on. (Thorn, 2020)
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After reviewing Toon Air’s current purchasing and supply function some key issues were highlighted. A high level of investment in inventory is taking up capital and producing waste due to things such as obsolescence. Also a lack of key information obtained by filling out purchase orders and using the purchasing department is causing inefficient use of stock management resources. A long term recommendation could be to incorporate some ABC analysis on the parts to try to determine the most important parts, with reference to value, appreciation and depreciation of the part, how often the part is needed and how vital the part is.  This can help focus stock management resources mainly on these important items. In addition to this,  gaining a better relationship with the suppliers and creating more visibility in the supply chain pipeline, by sharing information with the suppliers, would allow the supplier to plan production of parts more efficiently. This long term plan relies on gathering information better, so a suggestion would be to ensure purchase forms are completed for each order, and the purchasing department is aware of the transaction in order to log it properly.  A medium/long term recommendation would be to start incorporating more JIT values, such as closer relationship with local suppliers, and only ordering what’s needed will free up capital and reduce costs of storage. 
A short term recommendation would be to have a teardown aircraft located at all airports in case of emergency. This would reduce the downtime of the aircraft and improve customer satisfaction.  
Another future recommendation could be to identify parts which can be made via additive manufacturing. This would allow for inventory to be stored digitally and be printed as and when needed, possibly at an onsite 3D printer, located at the airport. This would also 
reduce transportation of parts which is not only cost effective but eco friendly.














Bibliography
Braggs, S. (2020, April 21). Just-In-Time inventory. Retrieved from Accounting tools: https://www.accountingtools.com/articles/what-is-just-in-time-jit-inventory.html
Kenton, W. (2019, September 27). Material Requirement Planning (MRP). Retrieved from investopedia: https://www.investopedia.com/terms/m/mrp.asp
Locatory. (2014, Jan 6th). Making the most of Aircraft Spare parts management. Retrieved from aviation pros: https://www.aviationpros.com/aircraft/maintenance-providers/mro/press-release/11289717/locatorycom-making-the-most-of-aircraft-spare-parts-management
Thorn, A. (2020). Materials Requirement planning. Swansea.
Vermorel, J. (2020, march). ABC analysis. Retrieved from lokad: https://www.lokad.com/abc-analysis-(inventory)-definition


image1.png




image2.png




image3.png
PRIFYSGOL CYMRU
Y Drindod Dewi Sant
UNIVERSITY OF WALES

Trinity Saint David

N




