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1. [bookmark: _Toc14221087]Introduction
This report will analyse the manufacturing operation of externally out sourcing a troublesome component and will make recommendations on how to improve the current method by introducing lean manufacturing techniques. 
[image: Image result for laparoscopy]
The group of components that will be analysed are the stainless steel hollow shafts which create the medical instrumentation used during laparoscopic surgery as shown in Figure 1. Laparoscopic surgery is a procedure that allows a surgeon to access the inside of the abdomen and pelvis without having to make large incisions in the skin. Laparoscopic surgery can also be named as keyhole surgery or minimally invasive surgery (NHS UK, 2019).
Figure 1 – Diagram showing Laparoscopic Surgery 
(NHS UK, 2019).
The purpose of the steel shafts within the medical instrument is to be a mechanical barrier between the electrical components and patient, it is therefore critical that the shafts function as required to ensure the safety of the patient, and also safety for the surgical team too. Worse case faults with the shaft components can result in bridged electrical connection resulted in the device shorting inside the patient, potentially resulting in patient injury in the form of a burn. The likelihood of occurrence of this injury to the patient has been scored extremely unlikely in the Design Failure Mode Affect Analysis (DFMEA) due to device functionality tests removing all defective interments. 

The group of components titled shafts are all made from the same material grade and are all of a very similar design however the shafts for each product group differs dimensionally. Figure 2 shows an example of one of the product variants which is being evaluated. 





[image: ]
Figure 2 - Drawing of one of the Shafts Undergoing Analysis (Company A, 2019).
2. [bookmark: _Toc14221088]Types of Waste
Section 4’s objective is to determine any wastes associated to the component category named shafts, so that recommendations for improvements can be made later within the report. There are many types of waste that can occur within a manufacturing process or service. The majority of the wastes can be categorised into eight areas known as ‘the eight wastes’. An acronym for remembering the 8 wastes is DOWNTIME as per Figure 3. Downtime means if a business is spending time that involves any one of these wastes, it is effectively business downtime which adds cost but adds no value (Hocken, 2019). The report will continue to analyse and define the exact wastes associated to outsourcing the medical grade stainless steel shafts.
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[image: Image result for lean downtime waste]
Figure 3 - Lean Wastes with Acronym 'DOWNTIME' (Six Sigma, 2019).






[bookmark: _Toc14221093]Defects
Defects are when products or services deviate from what the customer requires or from the specification. A defective medical device could include any defect in mechanical, physical or chemical properties (Joseph, 2000).

As a result of Company A being a highly regulated medical industry, there are strict procedures to follow depending on the defective part produced. Any incoming components that are found of be out of specification will trigger the need for an investigation and also an NCR (Non Conformance Report) too. Company A calculated on average each NCR costs the business £4,500 due to the resources used to complete the investigation, and action any corrective actions. The lower the defect rate, the lower the waste. Any defects created during the manufacturing of the medical instrumentation is treated differently, instead the defect is recorded on the works order router and either reworked or scrapped depending on the reject cause.
[bookmark: _Toc14221094]Over Production
Over Production is the phrase used to describe producing too much of a product before it is ready to be sold (Akers, 2016). In this instance over production is not a problem caused directly from outsourcing the shafts from a supplier however, this report could interpret over production as the purchasing team procuring substantially more shafts than the Takt time demands. In the book titled Lean Assembly (Baudin, 2002) Takt time is defined as the rate at which a finished product needs to be completed in order to meet customer demand. Company A would be at a disadvantage holding substantially more shafts that the customer demand requires as all additionally stock will need to be stored which is an added cost. Storing components for long period before using them during the manufacturing process is disadvantageous as the long storage time might lead to technical problems (Delisle, 2015), for example the shaft material could be exposed to an environmental setting which has caused the parts to rust making them unusable.
[bookmark: _Toc14221095]Waiting
The waste titled Waiting is associated to all unnecessary waiting of parts, machines or people (Bennett, 2007). There has been instances where Company A has been waiting on promised goods due to issues associated to the supplier named Company B. Lack of promised goods resulted in production requiring to wait to start manufacturing whilst the supplier resolved issues. Whilst production were waiting to start running, energy was wasted on idling machines and production operators were required to wait therefore extra working hours were needed to account for the delays.
[bookmark: _Toc14221096]Non Utilised Talent
According to the titled book BIM Lean (Landscape Institute, 2016) making effective use of the talent within an organisation is a prime lean strategy for waste reduction. Within Company A there are a huge array of very knowledgeable engineers who have previously introduced, commissioned and validated new production processes yet, Company A have not given priority to internalising the shaft process. This report brought to light the question “why has priority not been given to engineers to find a solution to removing Company B from the supply chain?”. 

From interviewing the Engineering Manager (CompanyA, 2019) it was determined that the project has not been prioritised due to a number of reasons. Firstly, there are multiply solutions to this issue, and with current knowledge Company A are unable to determine what the best route of action is. 

If the solution were to change suppliers, then a lot of time and resource would be required to implement such change due to the time needed to research options, conduct feasibility trials, validate and complete regulation driven documents. 

If the solution was to process the shafts internally, then lots of planning work would need to be completed. The equipment needed to process the shafts has not yet been determined therefore management cannot budget for the capital expense as there are too many unknowns. Time must be given to the engineering department to allow them to conduct feasibility trials, test equipment and determine the maintenance and calibration associated to the equipment. Once the required equipment is scoped out, a realistic quotation can be finalised and presented to management. Secondly, the scale of the project has not been determined therefore management cannot schedule the work due to again, too many unknowns. The Engineering Manager requested that the project scope is determined by creating a plan which states the critical pathways and also by producing a Return of Investment (ROI) to define the payback period.

Moreover, non-utilised talent can be interpreted as a non-utilised working environment too such as a large space within a facility not being used despite its potential to house something which could bring lots of value to Company A.




[bookmark: _Toc14221097]Transportation
Transport waste refers to all unnecessary movement which uses time and money, including transportation of people, material and data (Baudin, 2002). The current transportation pathway at Company A for the shafts is fairly complex and can be considered over processed, refer to Table 1.

	Current Steps;

	1) Raw material transported to Company B
2) Company B un-package material
3) Company B process shafts
4) Company B clean shafts
5) Company B package shafts
6) Company B transport goods to Company A
7) Company A un-package parts
8) Company A complete inspection on sample of parts
9) Company A repackage parts
10) Company A book-in parts into production stock
11) Parts to be kitted as part of production build packs


Table 1 - List of Transportation Steps (Company A, 2019).

There is an opportunity to reduce the number of steps taken during transportation by instead removing Company B from the supply chain entirely. Internalising the processing of the raw material to create finished good shafts would reduce the transportation of both goods and information. 
[bookmark: _Toc14221098]Inventory 
The waste category named Inventory describes product or information that is sitting idle instead of being immediately processed (Harry, 2010). Inventory can also mean raw materials, WIP or finished goods that are spread over the shop-floor and warehouses, frequently hiding problems such as suppliers not accomplishing the deliveries’ due dates resulting in longer lead times than desired (Delisle, 2015). Additional inventory ties up capital and if not managed effectively will quickly absorb important cash flow and hide operation inefficiencies. Inventory waste in the form of holding too much stock of shafts could cost Company A valuable time and resources. There were no issues identified on review of the inventory stock linked to shafts as the Purchasing team are confident implementing the Just-in-Time principle.


The customer does not explicitly get value from Company A having large work-in-process (WIP) inventory so managerial efforts to reduce WIP should save money without affecting the value delivered to the customer. If managers attempt to reduce WIP inventory leads to stock outs, the failure to deliver product on time will be highly visible to the customer resulting in decreased value of the delivered product (Kaplan, 1998).
[bookmark: _Toc14221099]Motion
The waste category named Motion is described as people, information or equipment making unnecessary motion due to workspace layout, ergonomic issues or searching for misplaced items (Baudin, 2002).

In relation to the shafts, there is no identified motion issues. The inspection workspace is directly next to where the process shafts arrive, and closely downstream from inspection workspace is where approved parts can be booked in. All information required can be accessed electronically from the warehouse, inspection station or production facilities. In regards to motion on the manufacturing lines, each line is laid out for single piece flow therefore again no issues identified. 
[bookmark: _Toc14221100]Extra Processing 
Extra processing is where a product has taken additional steps to reach its final condition than required (Landscape Institute, 2016). Additionally, the over processing category comprises of incorrect processing too. Incorrect processing waste is created from incorrectly processed operations due to wrong methods or inadequate tooling (Frick, 2012).

As a result of outsourcing the shafts which are critical to the quality of the end product, Company A introduced an internal inspection method for incoming goods. The internal inspection method before parts are released to production was introduced to reduce Risk Priority Number (RPN) value produced from the Failure Mode Effect Analysis (FMEA). The RPN value was reduced by reducing the likelihood of a defected part occurring. The shafts were first introduced to Company A’s manufacturing processes in 2005 therefore there would be benefit re-reviewing the FMEA scoring to check that sample size determined for inspection is still appropriate. With more analysis there could be an opportunity to reduce the sample size required and therefore save time, however caution must be taken.


[bookmark: _Toc14221101]Fishbone Diagram.
Figure 4 summarises the main wastes which have been described above which are all associated to the shaft components (David, 2019). Understanding the root causes of wastes is a necessity for determining a plan to reduce them (Fujimoto, 2012). All inputs to the Fishbone diagram contribute to the outputs of higher consumption of energy and materials.
 


Figure 4 – Fishbone Listing Examples of Production Wastes 

The fishbone diagram encourages the visibility of Non Value Added (NVA) activities. NVA are those that add no value to the customer such as waiting times, movement between processes, or tasks that are not required for legal, financial, safety environmental or other reasons (Harry, 2010). NVA activities can be classified as wastes. 








3. [bookmark: _Toc14221102]Customer’s Perspective
Analysing the current wastes associated to the lifecycle of the shafts resulted in a clear understanding of the opportunities available for improvements, however before any changes can be made it is critical to analysis what impact the changes could make to the customer, if any. Without understanding the customer needs, employees could be passing along defects or unnecessary work and information without even knowing it (Delisle, 2015). 
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[bookmark: _Toc14221104]Who Are the Customers?
[bookmark: _Toc14221105]Ultimate Customers
Ultimate customers are people not employed by Company A, but who do business with the organisation and who have some choice about where they take their business (Leebov, 2003). In the case of the shafts, the ultimate customer is the patient and surgical team. 
[bookmark: _Toc14221106]Internal Customers
Internal customers are employees/departments within the company who contribute to the organisations mission and who depend on the services, products or outputs to serve the ultimate customers (Leebov, 2003). There are several internal customers at Company A associated to the shaft components, see Table 2.
	Department
	Association
	Effect on Business
	Effect on Department

	Purchasing
	Buyer of parts.
	If Company B do not provide the shafts at the demand requested by Purchasing there is risk that production will go on stop.
	Bad reputation for Company B and Purchasing too.

	Incoming Goods
	Receivers of parts.
	If Company B provide incorrect/ no parts, the Incoming Goods department will waste time transporting shafts.
	Over staffing whilst waiting for replacement parts.

	Inspection
	Inspector of parts.
	If defected parts arrive, inspection must fail the batch. Production could go on stop whilst waiting for non-defected parts.
	Over staffing whilst waiting for replacement parts.

	Production
	Assembly of parts.
	If shafts are not supplied or are supplied defective then production will go on stop.
	Efficiency rate decrease. Over staffing whilst waiting for replacement parts.

	Engineering
	Oversee production.
	If shafts are continuously missing delivery date or are being supplied defective then it implies the engineering team went wrong during the development stage. 
	Review needed to understand issues. Poor reputation for Engineering department.


Table 2 - Internal Customers at Company A. Information Gathered by Interviewing Employees (Company A, 2019).
[bookmark: _Toc14221107]Regulating Bodies 
In addition to the ultimate customers and the internal customers, the medical industry have another category of customers who are governing bodies. Company A must meet the regulatory requirements of both the United States Food and Drug Administration (FDA) and the European Agency for the Evaluation of Medicinal Products (EMA) to allow sales of the medical devices. 
[bookmark: _Toc14221108]Which Activities Add Value?
A book titled End-to-End Lean Management (Trent, 2008) stated that supply chains consist of three activities; value adding activities, nonvalue adding activities and wasteful activities. Trent continues to explain each of the activities below;
· A value added (VA) activity is one that transforms material or information into what a customer requests or is willing to pay. It should be a company’s objective to continuously improve these activities. 
· A nonvalue added (NVA) activity is one that often has to be performed to move or deliver material or information closer to the customer but with no physical value add taking place. It is impossible to eliminate all NVA activities, therefore it is important to concentrate on removing the unnecessary NVA activities.
· Necessary NVA: Wasteful activities must be performed in order to build product (example: freight costs).
· Unnecessary NVA: Wasteful activities that, if omitted, would still allow us to build products (example: defects).
· The third set of activities are pure waste, or what the Japanese call Muda. Muda activities neither add value nor move material or information closer to the customer.

This report will focus on eliminating Muda which is the wastes associated to the shafts only.
[bookmark: _Toc14221109]Removal of Which Wastes Could Bring the Greatest Benefit to the Customer?
From the eight wastes evaluated, it became apparent that the combination of wastes which have the biggest opportunity to be reduced and therefore increase the leanest of Company A were unutilised talent, transportation and extra processing by internalising shaft processing from its raw material to laser cut product ready to be assembled within a medical instrument. Company B have unfortunately proved themselves to be unreliable as a supplier which is why this report recommends to find a solution that removes the need to be reliant on Company B. The solution could be to source the shafts from an alternative supplier or the solution could be to internalise the processing of the shafts onsite at Company A. 

Providing a solution that eliminates the issues caused by Company B will benefit the internal customers, the ultimate customer and the regulating bodies hugely. The benefits will include more control over the supply chain, the quality of the shafts and the cost to manufacture each shaft. The report will continue to evaluate the benefits associated with internalising the processing of shafts only.

In contrast, some might think it is more beneficial to the customers to focus solely on direct cost savings rather than wastes however this is not often true. For example, attempting to save money by changing the shaft material from stainless steel 316L to a lower priced grade of stainless steel such as 304 grade may affect the value of the product greatly since the functionality and quality of the product for the customer has reduced. 316L is an extra low carbon version of stainless steel which means it is more resistant to general corrosion and pitting than conventional austenitic stainless steels such as the 304 grade (United Performance Materials, 2019). The 316L also offers a higher tensile strength at elevated temperatures which is a very desirable property for the shafts due to the hot saline environment created during surgical procedures. The material cannot be changed in this case without negatively impacting the product quality. 






















4. [bookmark: _Toc14221110]Evaluation and Recommendations to Improve Leanest. 
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[bookmark: _Toc14221112]Analysis
If Company A were to consider internalising the production of all 26 shafts, the work required would very extensive, timely and costly. Instead, Company A would benefit from focusing on internalising production for the highest annual spend parts only. There are a total of 26 variants of stainless steel shafts that are externally sourced. Between 2018 to 2019, Company A purchased an enormous value of 1,151,400 shafts, which equates to a total annual spend of £1,001,692 (CompanyA, 2019). 

The Pareto chart tool was decided to be used as the tool can help increase effectiveness by tracking down the sources of the problems and focusing efforts where they will have the most benefit, this is known as localising the problem. A Pareto chart is a special kind of bar chart where each bar represents a different component. The tallest bars on the chart represent the parts that contribute the most to the problem. By focusing efforts on the tall bars, the maximum gain can be seen from limited resources (Joiner Associates, 1995).


Figure 5 - Pareto Chart showing trend of Part Numbers to Percentage Annual Spend (CompanyA, 2019).
Figure 6 shows a Pareto chart displaying the annual spend against the part number (Company A, 2019). It is very clear that a few particular part numbers make up the majority of the annual spend therefore this report will focus on the 5 part numbers with the highest annual spend. From analysing Table 3, it is clear that focusing efforts on the top 5 part numbers will improve 78% of the annual spend of £1,001,692, which totals; £1,001,692 x 0.78%=£781,320.

	Part Number
	Annual Usage
	Piece Price (£)
	Annual Spend (£)
	%

	PN0000872
	198,000
	1.63
	£322,740
	32%

	192567
	125,000
	1.62
	£202,500
	52%

	188007
	67,000
	1.44
	£96,480
	62%

	138310
	86,000
	0.96
	£82,560
	70%

	213356
	38,500
	1.98
	£76,230
	78%

	195002
	60,000
	0.74
	£44,400
	82%

	195000
	58,000
	0.74
	£42,920
	87%

	113393
	232,000
	0.1
	£23,200
	89%

	179003
	25,000
	0.85
	£21,250
	91%

	178028
	23,500
	0.87
	£20,445
	93%

	113399
	92,000
	0.213
	£19,596
	95%

	115449
	14,000
	0.49
	£6,860
	96%

	273019
	1,400
	4.12
	£5,768
	96%

	115328
	60,000
	0.09
	£5,400
	97%

	179051
	5,000
	1.06
	£5,300
	97%

	179850
	3,300
	1.45
	£4,785
	98%

	179801
	5,500
	0.82
	£4,510
	98%

	179301
	7,300
	0.61
	£4,453
	99%

	138000
	5,300
	0.79
	£4,187
	99%

	196004
	2,500
	0.82
	£2,050
	99%

	179050
	5,000
	0.39
	£1,950
	100%

	117012
	5,500
	0.32
	£1,760
	100%

	178007
	26,000
	0.05
	£1,300
	100%

	179858
	400
	1.45
	£580
	100%

	196014
	5,200
	0.09
	£468
	100%

	PN0003332
	0
	0.45
	£0
	100%

	Total
	£1,001,692
	0%


Table 3 - Excel Table Totalling % Annual Spend per Part Number (CompanyA, 2019).
	








[bookmark: _Toc14221113]Recommendations
If Company A were to remove the need to rely on the shaft supplier, and instead take full control of production by internalising the processing of shafts then the production pathway would be more value streamed. The authors of Value Stream Mapping for Lean Development (Locher, 2008) define a value stream as a set of specific steps required to bring a specific product or service through the critical management tasks. The identification of the value stream from raw material to customer resulted in the transportation journey previously explained within Table 4 to be reduced from 11 steps to a total of 8 steps. These three additional steps are Muda therefore are wasted time, energy and money. 
	Current Steps:
	Future Steps:

	1) Raw material transported to Company B
2) Company B un-package material
3) Company B process shafts
4) Company B clean shafts
5) Company B package shafts
6) Company B transport goods 
to Company A
7) Company A un-package parts
8) Company A complete inspection on sample of parts
9) Company A repackage parts
10) Company A book-in parts 
into production stock
11) Parts to be kitted as part of 
production build packs
	1) Raw material transported to Company A
2) Company A un-package material
3) Company A process shafts
4) Company A clean shafts
5) Company A complete inspection 
on sample of parts shafts
6) Company A package shafts
7) Company A book-in parts into production stock
8) Parts to be kitted as part 
of production build packs


Table 4 - List of Transportation Steps (Company A, 2019).

The suggested future value stream pathway would closely resemble Figure 7 in the sense that it would allow Company A to convert the input to an output processed part internally as one smooth motion. Company A would have complete control and full transparency of part statuses. For example, any delays to post-processed shafts can be fed back to purchasing department immediately which could prompt a full investigation, and rectified in house as part of a Corrective and Prevention Action (CAPA) to remove likelihood of a repeated incident. 
[image: ]
Figure 6 - Basic Manufacturing System Moodle (UWTSD , 2019).

If Company A were to introduce the processing of shafts internally, the company would be given the luxury of designing the entire production line. Designing the whole production line would grant Company A with opportunities to implement lean methodologies from the very beginning with the desire to have the low throughput time. The lower the throughput value, the lower the waste as shown in Figure 8. Throughput is defined as the time it takes to convert raw material into finished goods (Hocken, 2019).
[image: ]
Figure 7 - Throughput Diagram (UWTSD , 2019).
The lower the throughput value, often the greater the OEE value (Overall Equipment Effectiveness) and therefore the more stable the manufacturing process is. 

[bookmark: _Toc14221114]Future improvement opportunities;
[bookmark: _Toc14221115]Poke-yoke
During introduction of the new production line, Company A would benefit from remembering that the customer wants defect per million opportunities (DPMO) as low as possible therefore including poke-yoke methodologies can contribute to reduction of defects. Poke-yoke mechanisms are any that either prevents a mistake from being made or makes the mistakes obvious at a glance. By taking over repetitive tasks or actions that depends on a vigilance or memory, poke-yoke can free a workers time and mind to pursue more creative and value-adding activities (Shingo, 1961). 
[bookmark: _Toc14221116]TPS House
The Toyota Production System (TPS) House in Figure 8 was developed by Taichi Ohno to share best practices (Fujimoto, 2012). It is important that Company A remembers that the house represents a structural system: the house is strong only if the roof, pillars and foundation are structurally sound; one weak link weakens the whole system. All aspects of the TPS House must be accomplished to achieve the end goal of satisfied customers (Harry, 2010), and therefore no aspect of the project must be overlooked or rushed otherwise the whole project could result in failure.
[image: ]
Figure 8 - TPS House (Fujimoto, 2012)

[bookmark: _Toc14221117]SMED
When planning introduction of new equipment, it is important to consider the setup times associated. If the engineering team apply the Single Minute Exchange of Die (SMED) methodology would contribute to dramatically reducing the time it takes to complete equipment changeovers. The essence of the SMED system is to convert as many changeover steps as possible to “external” (performed while the equipment is running), and to simplify and streamline the remaining steps. 

A successful SMED program will have the following benefits:
· Lower manufacturing cost 
· Smaller lot sizes 
· Improved responsiveness to customer demand 
· Lower inventory levels 
· Smoother start Ups 

[bookmark: _Toc14221118]Kaizen Methodology
Company A must strive for perfection by eliminating waste to remain competitive. The most appropriate method to promote elimination of waste according to the book titled Advances in Production (Frick, 2012) would be the Kaizen method because the method empowers employees with tools for uncovering improvement opportunities and making change. Kaizen understands waste to be any activity that is not value adding from the perspective of the customer (Vitalo, 2003). By value adding, it means any work done right the first time that materially changes a product or service in ways for which a well-informed and reasonable customer is willing to pay.

[bookmark: _Toc14221119]Visual Aids 
At the forefront of lean thinking the implementation of visual aids. Visual aids have a hugely positive effect on how quickly information can be communicated (Delisle, 2015). Visual Controls are simple signals that provide an immediate understanding of a situation or condition (UWTSD , 2019). Visual aids are efficient, self-regulating, and worker managed. Where possible visual aids should be included into the project. Examples include:
·  Pictures, diagrams     	
·  Colour coded dies, tools, pallets
·  Lines on the floor to delineate storage areas, walk ways, work areas, etc. 

5. [bookmark: _Toc14221120]Potential Problems Associated
When considering implementing the internal processing shafts, it is critical that the project is appropriately risk assessed to identify potential problems as soon as possible. 
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[bookmark: _Toc14221122]Equipment Effectiveness
Introducing a new equipment has the possibility to cause losses in addition to gains. The six big losses that downgrade equipment effectiveness are (Harry, 2010);
1) Setup and Adjustment
2) Breakdowns
3) Idling and Minor Stoppages
4) Reduced Speed
5) Quality Start Ups
6) Defect and Rework

The solution to overcoming the Six Big Losses linked to ineffective equipment is by completing a six sigma methodology such as the 5 Why’s or Root Cause Analysis to identify the cause of a problem.
[bookmark: _Toc14221123]Project Difficult to Scope
The solution to scoping out the first draft of project plan was to discuss with the current supplier their current technique for processing shafts without raising suspicions as it is important Company B do not know Company A’s plans until the project is confirmed. The plan then should allow the internal customers to analysis the history of related NCR’s and CAPA’s in an attempt to prevent previous faults repeating on the new production line. 

The initial project plan will be based on the same laser cutting equipment which is used in a partner company. Company A are fortunate to have a wide range of opportunities available to support employees even in different countries by aiding trials, discussing lessons learned etc. 
[bookmark: _Toc14221124]High Capital Costs
To introduce a large project like this, undoubtedly the project will need a large investment. This initial high capital cost might discourage management to pursue the project at first, hence why during the interview with an engineering manager (Company A, 2019) stressed the importance of fully scoping out the requirements as shown in Figure 9 which displays a process flow chart, with estimated equipment costs. Now that a capital project cost has been calculated at £650,000, a ROI can be calculated however first more analysis outside of this report will need to be completed to calculate accurate costs for manufacturing each shaft internally. The estimated price per shaft is currently at 40% of the cost per shaft at Company B however, the cost does not include overhead, labour and potential yield losses due to defects.

 
Figure 9 - Production Flow Needed to Process Shafts, with Estimated Equipment Costs (Company A, 2019).
[bookmark: _Toc14221125]Conclusion
At the heart of a lean supply chain is the continuous efforts to remove waste. Waste is any activity that adds no value from the customer’s perspective, or an activity for which the customer would not pay for as part of the product or service. (Trent, 2008)

There are many opportunities linked to components categorised as shafts at Company A, to remove wastes and increase the leanest, however on evaluation it was decided that the recommended action is for Company A to focus on internalising the processing of the shafts. The project of internalising the processing of shafts would remove the largest amounts of wastes, if completed properly with a lean mind-set from the beginning. 

Company A can remove multiple wastes caused by their unreliable supplier. Transportation is the easiest waste to remove as switching to internal processing of shafts reduces transportation instantly. Another waste which will be reduced is the waiting time, assuming Company A can produce shafts first time right. Lastly, the other large waste associated is non-utilised talents; planning and implementing the project at Company A will showcase the skillset of their employees.

[bookmark: _GoBack]The reduction of the shaft processing costs will benefit both the ultimate customer and the internal customers too. The ultimate customer could see a reduction in the selling price, whilst the internal customers may see an increase in profit. More work is required to determine the full benefits the project will bring, however we know there is a substantial figure of money to be saved.
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