




Summary.
This report aims to answer three questions stated in the brief. The case study centres around an airline, Toon Air, and the inventory management employed at the company.
The first question focussed on the current state as described in the case study. From the description, eleven key points were raised that seemed to potentially be the most problematic to the company. These were then further investigated and separated into four sections. After the points were allocated to their section, they were explained fully, and potential solutions were provided to help improve the current system. An ABC Analysis needs to be conducted on the current inventory. By completing this first, Toon Air will be able to understand the value of the inventory currently held.
The second question of the report looks at outsourcing, specifically the benefits, what is involved and the risks that can occur from outsourcing if not done correctly. These are all critical elements when considering the need for outsourcing. This should aid in Toon Air’s decision on whether to use an outsource company or to stay with the current system.
The final question is outlined in the third section of the report. This was focussing on how the performance can be measured going forward. Four measures have been provided to help in measuring the system. If the company were to implement these new measurement systems, they would have a better understanding of the current state and what improvements can be made in the future.
The final part revolved around the recommendations that can be made. A recommendation was to hold meetings between the management of the outsourcing company and the on site stores manager to have a constantly evaluate the state of the inventory and the progress of the outsourcing company.  
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Introduction.
This report will look at the inventory management within Toon Air, a small UK airline with flights going to several Greek islands. It will answer three questions on different aspects of inventory management and outsourcing:
How can the supply of spares be improved? - This will evaluate the current state of the inventory management and provide possible solutions for the findings.
What is involved with outsourcing and which areas need special attention? - Research will be conducted to determine what to look at what is involved in outsourcing and any potential problems.
What performance measures would need to be implemented? - The final question will focus on what performance measures can be used to keep track if outsourcing is the decision of Toon Air.
Once these three questions have been answered, recommendations will be suggested on further improvements which could be made to assist with the managing of spares and inventory. 

[bookmark: _Toc130743793]Question 1.
After investigating the current state of Toon Air’s material management, there are several areas with which improvements can be made. These include:
1. The central location of the stores being 30 miles away from the nearest airport.
2. No spares available for on site for maintenance.
3. Spares being flown in with substitute aircrafts.
4. High inventory investments.
5. Parts becoming obsolete but still held in stores.
6. Continuation of obsolete parts being purchased alongside new components.
7. Items held in Kit and lead times vary in an erratic manner.
8. Key components are often out of stock for several days.
9. Engineers bypass the purchasing department due to their knowledge of the required components and the relationships they have with the suppliers.
10. No distinguishing factors between the high value orders and the low value orders.
11. Items ordered without a purchase order, so no agreed terms and conditions.
This section will aim to provide possible solutions or improvement that relate to one or more of the eleven areas listed above. 


[bookmark: _Toc130743794]Location of the stores. 
This relates to points 1, 2 and 3. Having the stores at such a distance from the nearest airports has a direct impact on the transportation of components, availability of components and time delays in maintenance and production. 
Fuel costs alone have increased exponentially over the last 24 months which has had major affects on the cost of transportation. In February 2023, the average UK cost of Unleaded was 148.3 pence per litre (theAA.com, 2023), this means that the cost to of transporting any spares to the nearest airport would be £10.34 (MPG-Calculator.com, 2023) in comparison to February 2021 where it would have cost 121.5 pence per litre (theAA.com, 2023) and would have been £8.47 (MPG-Calculator.com, 2023) to complete the same journey. That is an increase of 18.1% in fuel costs alone. 
Having no components on site to complete essential maintenance, causes time delays and increases costs generated by not being able to fly passengers to their specified destinations. This can also cause higher delivery charges to get essential components at the required destination to carry out the essential aircraft maintenance. 
More time delays happen when waiting for substitute aircrafts to arrive with the spares to carry out maintenance. This method of transporting components would add additional service fees and expenses to the delivery of components. 
One potential solution could be splitting the stores up to hold the most used spares in mainland Greece, closer to the sites they are used on. This would cut down the time loss in delivery and the amount lost on fuel costs.


[bookmark: _Toc130743795]Current Inventory.
The current inventory is relating to points 4 to 6 in the list at the beginning of question 1. It will look at how the inventory is currently managed and what factors directly affect the state of Toon Airs inventory holdings.
For the size of the airline, the inventory investment is very high due to the high level of spares held being technically obsolete as a result of design changes. Due to these design changes, the obsolete are being ordered along side the components that are current to the design. This has led to money being spent on the unusable parts causing a large amount of wastage.
To lessen the amount held in stores, a review of the current components held needs to be conducted to allow for an accurate list of current spares to be made. Any that are obsolete need to be taken from the available store quantity and reviewed carefully, to see if any modifications can be made to account for the design changes and, in doing so, making them no longer obsolete. This would reduce the cost resulting from purchasing the obsolete components. It would need to be reviewed frequently to ensure that the components are ready and available for the next use.
An ABC Analysis should be used to identify the importance of a material held. Katana.com (2023) defines the ABC Analysis as “The ABC analysis divides inventory into three categories, with “A” items being the most important and “C” items being the least important”. This can be directed at the cost of the material or at the quantity held.  In the case of Toon Air, by grouping items that are above a pre-determined value into the A Group, items that are less than a set value are in C Group, with anything in-between assigned the B group. After conducting this analysis, Toon Air will have a better understanding of its current stock value.



[bookmark: _Toc130743796]Kits, Lead Times, and Stock outs.
This will be focussed on points 7 and 8, the issue with lead times from suppliers and the stock outs resulting from the lead times. 
Some items are stated to be held in Kits however, in some cases if a component held in a Kit, it is still counted in the stores inventory even though it has been put in a separate area. This would essentially mean that the re-order point would not be hit until the Kit has been delivered to the maintenance site. By having the re-order point triggering too late, the previously acceptable lead time would now need to be improved to keep to the maintenance schedule. This could cause premium prices to be charged, as the supplier would be rushing to get the components to the company faster than originally agreed.
As a result of the kits not subtracting from the total available and the lead time on components being quite long, some stock would eventually deplete in the time it takes to get the replacements in a position to be usable. This would have an affect on the completion of essential maintenance and the down time of an aircraft. 
To ensure that the maintenance can be carried out according to the schedule, the spares need to be immediately available in the stores. This should be done by adjusting the system so that if a component is held in Kit, it subtracts from the total available in stores. This would give an accurate representation of what is available and would trigger the re-order point sooner and should reduce the amount of stock outs. However, to ensure that no further stock outs occur, the Engineering Manager in charge of operations should authorise any component removal from kits as they will have knowledge of what is critical to maintenance and will then be aware which kits are incomplete. This process will allow for the urgent component to be released and give more time to source a replacement saving costs and aircraft downtime. 


[bookmark: _Toc130743797]Bypassing Purchasing department and Stock Values.
Relating to points 9 to 11 from the list above, this will look at how engineers bypass the purchasing department due to their relationships with suppliers, how some stock items do not differentiate between high and low value, and some are ordered without purchase orders.
Better knowledge of the parts needed and the relationships between themselves and the suppliers enabling the engineers to receive items quicker. While on the surface this seems harmless, it can actually cause major problems with documenting the components and their history.  When the engineers avoid the purchasing department, they are not allowing for any scrutinization of the supplier, as the purchasing department may be able to get the same component from a supplier that they have a service contract with. This would mean that there is already money set aside for particular suppliers and would not accrue any additional costs to the company. 
Bypassing the purchasing department means that many items are ordered without purchase orders (PO) and with no terms and conditions, causing a failure to distinguish between the high value and low value orders. As the PO cannot be used to see the high value items within the stores, the total value of stock is also unknown.
These points have serious cost implications to the company, as more may be paid for items than is required and the true value of the stock cannot be defined. To reduce this as much as possible, the system must force anyone wanting to purchase items to raise a PO and attach a quote for the purchasing department to inspect before approving the request. This would give them the final say in what is purchased and ensures that the company does not pay more for goods or services than necessary. This would also give better estimations to the stock value held within the stores, as each PO would have an attached quote clearly defining the high and low value items held on site.


· 

[bookmark: _Toc130743798]Question 2.
Outsourcing is having the day-to-day operations of an area covered by an external company. To outsource successfully, Toon air must:
	Select the area to target for outsourcing - 
This is the management of parts warehouse and supply of parts to the engineering functions.
Specification of requirements -
This is where the bulk of outsourcing lies and includes understanding the current situation of the stores, clear and un-ambiguous with the work that will be completed, issues of confidentiality, terms and conditions and any potential conflicts including conflicts of interests.
	Implementation and review -
This involves managing the contract and the relationships with the outsource company, changes in procedures, working practices and communication.
Many factors should be considered before outsourcing. This section will aim to highlight what is involved in outsourcing and which areas would need special attention for it to be successful. 
Mol (2007) states in the book “Outsourcing – Design, Process and Performance” that 
“Outsourcing has indeed become one of the key restructuring tools for companies, with a promise to improve the fate of fledgling firms or to increase further the performance of firms that are already leading their industries.”
(Mol, 2007)
Which suggests that it can be a beneficial tool, both in new companies and companies that are at the forefront of their industry and can be used at Toon air.


[bookmark: _Toc130743799]Benefits of Outsourcing.
Baily, et al. (2008) have listed some of the benefits that come from outsourcing:
· Greater focus on core business is needed – 
Ensuring that the meaningful work is completed without disruption.
· Less burden on current resource – 
Resources can be focused on the areas that need improvement instead of on work which can be carried out by a third party.
· Fewer operating costs – 
Outsourcing releases money tied up in the operation of the stores.  
· Spreading of risks – 
The external contractor will accept the risks involved with the work being undertaken reducing risk levels to the internal sources.
· Economies of scale – 
Besanko, et al. (2007) explains that this is present whenever a large scale production, distribution company or retail process has a cost advantage over smaller businesses and processes.  They go on to explain that it exists  “if a firm achives unit-cost savings as it increases the production of a given good or service” 
· Supplier has better capabilities – 
The outsourcing company are potentially leaders in the field and are more likely to create returns in a much faster time than internal.
· Supplier has greater capacity – 
They have a pool of dedicated resources that they can draw from to fill specific roles.
In the case of Toon Air, the focus should be the operating costs, the burden on the current resource and focus on the core business. 



[bookmark: _Toc130743800]Potential Risks.
In all cases of outsourcing, the relationships between the supplier and the company must be maintained to avoid breakdowns in communications. Other areas of potential risks would require special attention, some of which have been highlighted by Richards (2018) below:
· Perceived loss of control – 
Toon air would now have very little involvement in the new outsource company carrying out what was previously internal work. This could mean that the company believes that they no longer have control over the process.
· Fear of change – 
People can sometimes be stuck in their ways and be averse to implementing change fearing that the change would cause more problems than carrying on as before.
· Loss of visibility – 
As the external company would now be conducting the work, more focus can be put in other areas, however, if this is left unchecked for too long, the company would lose visibility of the work that is being conducted by the external resource. To avoid this, updates must be given from the external source to the leader of the area to keep track of what is being done.
Outsourcing will probably have a negative effect on Toon Air employees, as redundancies are likely to be made in the Purchasing department and in Stores, creating a loss of experienced personnel and the cost of redundancy payments.



[bookmark: _Toc130743801]Question 3.
To ensure that the outsourcing is still adding value to the company, performance measures should be implemented to ensure that they are still on target and are completing the work required. Richards (2018) lists some potential reasons for measuring the performance such as “discovering potential issues before they become major problems” and “ensuring customer satisfaction through service improvements”.
Sussams (1992) lists a number of different areas within logistics where models can be implemented which include:
· Vehicle Operating Costs/Transportation.
· Inventory.
· Stock Control Systems.
Rushton, et al. (2017) provides a model for calculating the service quality. This could be very valuable to see if the outsourcing team are providing the desired output. 
[bookmark: _Toc130743802]Vehicle Operating Cost/Transportation
Sussams (1992) explains that vehicle operating costs can be split into three main areas. Each of these areas account for many costs involved with the travel of components:
Time dependent costs: Drivers Wage, Insurance, Depreciation and Interest.
Distance dependent costs: Fuel and lubrication, Tyres and Maintenance.
Overhead costs: Management, Supervision, Occupancy and Administration.
These are aspects to consider when creating a performance measure for the travelling. Another aspect is the travel time to deliver components. A suitable measure for the delivery time may be:  

By tracking how accurate each order is in the lead time and delivery, Toon Air can ensure that the outsource company is delivering an acceptable duration and any deliveries which may be outside a pre-determined tolerance can be investigated fully. 


[bookmark: _Toc130743803]Inventory.
A performance measure relating to the inventory could be a measure of jobs that have the required supplies against the number of jobs pending due to the spares. This has been shown below:

This would provide a percentage of the orders that can be successfully completed without delay and would also provide information relating to the jobs that are still needing components, also estimating how many more are needed to complete the order. 
[bookmark: _Toc130743804]Stock Control System.
An economic order quantity (EOQ) can be used to determine the number of components that should be held within the stores. To calculate the EOQ, the following equation is used:

This would provide a value of the amount that should be held however this does not consider any safety stock. This safety stock should account for any delay that may be created due to lead times on the supplier’s end to avoid stock running empty.
[bookmark: _Toc130743805]Service Quality.
As mentioned previously, Rushton, et al. (2017) provide a method of calculating the quality of a service which they refer to as “The Perfect Order” and is:

They state  that the key components considered when considering a perfect order are:
· Correct Quantities Delivered.
· Delivered to Customer Expectation (Date and Time).
· No Problems with the Delivery (Damage, Shortage, Refusal).
· Delivery Documentation is Correct and Accurate .
This would ensure that the outsource company provide a service to the correct standards of Toon Air. 

[bookmark: _Toc130743806]Recommendations.
This report has investigated the stores system used within Toon Air. 
The first section aimed to highlight the immediate problems with the system used. This was to review the current state. After reviewing the system, several points were identified as considerable problems relating to the company. These were then separated into four sections that would cover multiple points. Some solutions were provided that should help with the problems that are currently being encountered.
The second part of the report focussed on the use of outsourcing within the store’s facilities. It was to illustrate what would be involved when using an external company to complete the stores function and the potential problems that could arise from this. One of the main areas of potential problems was the communication between the outsourcing company and Toon Air. This could cause a lot of disruption if not monitored, managed, and allowed to break down. To prevent this, regular meetings should be held with the managers of the outsourcing company and the managers of the stores facilities. This would create a direct line between the outsourcing company and Toon Air. This would also allow for discussions to be held regarding the costs of any spares. If a costly spare is required, the Toon Air manager would have the final say on the purchase to ensure there is no unnecessary expenditures above an agreed amount. 
“At the beginning, any group or team, whether on-site or online, needs to establish connections and working understandings to develop positive transactional and task processes for developing their relationships and achieving their goals.”
(Lumsden & Lumsden, 2004)
This agrees with what Cleary, et al. (2003) when they state “When you communicate you create common understanding between yourself and other people”. This stresses the importance of communicating effectively between supplier and recipient. 
The third section of the report looked at ways of measuring the performance if Toon Air were to commit to outsourcing the stores. These measures would be key in understanding if outsourcing was still benificial to the company. The measures had to be meaningful and not a simple tick box exercise, so four measures have been provided in different areas to try and cover where the initial problems arose. These four measures covered the efficiency of Transportation, Inventory stock requirements, Stock Control system by using EOQ and service quality using the method described by Rushton, et al. (2017).
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