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[bookmark: _Toc57396483]Introduction 
Cooper Lighting and Safety was acquired by Eaton Corporation Plc to form a subsidiary of Eaton Corporation Plc know as Eaton Electrical Systems Ltd (Eaton Corporation Plc, 2012) Which meant local operations had to be diversified globally. This formed a string of transfer projects of varying complexities. The focus on this assignment is the OTTR (On Time to Request) of the Firefly tail customer orders, this is a list of 60 SKUs which couldn’t be transferred to overseas operations due to complexities and order infrequency. It quickly became apparent that the Standard Operating Procedures (SOP) and other process documents were not up to the Eaton Standard and had to be reconstituted. 
The reason this project has been chosen is to result in a reduction of customer concerns arising from promised order delivery date targets not being achieved. 
This assignment uses the DMAIC approach (Define, Measure, Analyse, Improve, and Control) to process improvement. 
[image: The DMAIC Methodology][bookmark: _Toc57396505]Figure 1 – DMAIC flow chart












Specifically focusing on the first 2 stages: Define & Measure
[image: The DMAIC Methodology]
This stage will state the project problem, scope and focus. Using lean tools such as VoC (Voice of the Customer) and VSM (Value Stream Map)
The VoC is the opening section of the Quality Functional Deployment (QFD) which sets out to understand the needs and expectations of the customers. (Burke and Silvestrini, 2017) In this case our immediate customer are the Customer Service Team and our internal measurement of our delivery performance against the requested completion dates in our Systems Applications and Products (SAP) system 
The VSM gives a flowchart summary of the complete process, detailing every stage of the process with an aim to identify areas for process improvement and reduction in waste / cycle times. The current state is mapped out with all improvement opportunities recorded then a future state map is created to show the process again but with all these improvements in place.
[image: The DMAIC Methodology]
The next phase is to create a process map detailing all the activities undertaken. There are various lean measurement tools which can be employed such as: Capability analysis which evaluate the capability of a process to meet the required specifications. Pareto Charts which are a graphical indication of the conditions which contribute to the problem in order of most significant to less.
[bookmark: _Toc57396484]Define phase
[bookmark: _Toc57396485]High level problem statement
The time is takes to build and ship NPI customer orders is creating customer concerns. 
[bookmark: _Toc57396486]SIPOC 
[image: ]Through use of this Six Sigma tool we see a visual documentation in table format of the process flow along with inputs and outputs for a given process. (American Society for Quality, n.d.)
















[bookmark: _Toc57396506]Figure 2 – SIPOC table 

The main benefits of this tool are that it allows you to understand clearly where the process begins and finishes. It also allows for the swift identification of the main inputs and outputs related to the process being focused on. Likewise, the main suppliers and customer of the process. 
There are some disadvantages of this tool however, this on its own will not prevent issues arising in the process. Also, it is only the initial basic beginning of the process mapping process. This tool relies heavily on the subject matter experts for each part being present otherwise some key info might be looked over and not included in the creation of the table. (Expert Program Management, 2020)
I am familiar with the process being examined and therefore all the sections of the SIPOC table at this high-level view. I will contact the necessary departments for additional information when a deep dive is performed. 

[bookmark: _Toc57396487]Customers impacted by problem
Other than the final external customer there are several internal customers for which a poor OTTR performance can have a knock-on effect namely – Production, Quality department, Customer Service, Stores / Warehouse. 
[bookmark: _Toc57396488]Critical to Quality (CTQ) characteristics
Must pass first off / last off inspections, booked in on time to allow shipping arrangements (UK / Export) lead times differ, correct paperwork completed in full accompanying the pallet, well packaged working parts arriving on time. 

[bookmark: _Toc57396489]Voice of the Customer Analysis
There are various ways to obtain the stated and unstated needs and requirements of the customer be they internal or external. These can be but are not limited to the following:
· Customer specifications 
· Discussions formal or informal
· Quality concern reports
· Observations
For this project we are not focusing on the critical quality characteristics of the product that is delivered but, on the service provided and specifically the need to ensure that the service is delivered on time to the request of each customer. 
The main advantages of using this method to gather the opinions and data from the various customers is that you get the up-to-date feedback directly from the key customers. You can gather this formally through an email survey / call back process or informally from chats with customers and picking up on points they mention. (American Society for Quality, 2018) One of the key aspects which this project will focus on is the number of customer concerns and any trends to be identified within i.e. could they all be for the same product family or any scheduling trends when orders are being placed. 
The draw backs of this process are it relies upon the customer having the time to complete these feedback surveys. 
Based off the information from the SIPOC high level overview of the ordering process, I have gone into more detail breaking down the stages and identifying the lead-times associated with each subsection of the process.  
The below diagram shows the initial order being placed by the customer which starts our internal process and clock. The stock levels of various parts are automatically monitored and planned using our Systems Applications and Products in Data Processing (SAP) forecasting system. There is a constant monitoring of raw material stock which is sourced externally and has a safety stock – a new customer order may prompt a new replenishment order being placed to ensure once the qty on the customer order is satisfied there is still enough stock for forecasted orders.
Many of the products are made to order (MTO) as opposed to made to stock (MTS) which keeps our inventory costs down but means that the scheduling needs to be closely monitored to account for any peak and trough orders. Which may require additional labour resource
There are additional details within each sub process which are not identified as they are not within the scope of this project investigation. 
[bookmark: _Toc57396490][image: ]Process Map 
[bookmark: _Toc57396507]Figure 3 – Process Map from order placed to shipment


[bookmark: _Toc57396491]Value Stream Map (VSM)
[bookmark: _Toc57396492]Current State
The VSM is a visual tool which details the entire factory process from the purchasing of the raw materials to the shipment to the customer. The VSM shows the time taken and sub-processes performed within the factory to ensure a product is delivered. Starbursts on the VSM indicate an improvement opportunity which are explored and implemented using the Kaizen approach. Kaizen is a Japanese term which is translated to mean “continuous improvement” it is only though this striving to continuously improve our processes that we can remain effective in the sector we operate in.
[image: ]
[bookmark: _Toc57396508]Figure 4 – Current State VSM
The Current state VSM show that 15 Days is the Average Customer Lead Time (Eaton, 2020)
[bookmark: _Toc57396493]Future State
The future state of the VSM is a visual indication of the process if all the improvement opportunities are executed as planned. Average Customer Lead Time improved from 15 Days to 9 Days.
[image: ]
[bookmark: _Toc57396509]Figure 5 – Future State VSM
[bookmark: _Toc57396494]Scope of Project
It is important to establish the scope of a project early on to stick to the requirements. The scope of the project is outlined in the refined problem statement below.

[bookmark: _Toc57396495]Refined problem statement
On time to request (OTTR) is consistently below the plan >92% resulting in customer dissatisfaction. On average the NPI department are contributing 3.6% to the missed order lines per month. The current internal lead time in the system of 15 days is consistently not met and needs to be improved.

[bookmark: _Toc57396496]S.M.A.R.T. goals and objectives 
In order to ensure that the objects we set are meaningful we use the mnemonic acronym SMART which stands for: (Doran, 1981)
Specific – meaning the goal needs to be specified clearly to know what you expect to achieve
Measurable - we must be able to establish progression and track this to keep motivated
Achievable – the goal must be achievable, you can’t achieve the impossible 
Relevant – the goal needs to be relevant to your own and that of the business 
Time-bound – deadlines need to be set in order to ensure focus on the goal. 

[bookmark: _Toc57396497]Specific
In this case the goal is to reduce the number of missed order lines from NPI department to ensure that the OTTR percentage goal is greater than the planned percentage every month. This will be achieved through the application of a six sigma tools, techniques and methodologies.
[bookmark: _Toc57396498]Measurable
OTTR is the measure of orders which are on time to the purchase order date requested as a percentage.  It is the number of units delivered on time divided by the total number of units received then times by 100 
On time is defined as 0 days late and no greater than 5 days prior to the requested dates on the purchase order.
OTTR is one of the most if not the most important key performance indicator (KPI) within operations. It measures how efficiently delivery and supply chain are. 
This project sets out to analyse the data and establish the root cause for reduced performance. Some of the main reason in industry why OTTR is low are; Planning and operational issues. 
The following chart shows the final 2018 OTTR results actual vs plan. What is shown is for over 80% of the year the actual OTTR deliveries are above plan with an average percent of 96%.
[bookmark: _Toc57396499]Achievable 
It is realistic to have a goal of the OTTR performance returning to the 2018 levels if not better. This project will not require any additional Capital Expenditure and can be achieved with a small focused and driven project team.  
[bookmark: _Toc57396500]Relevant
This goal is meaningful for my own goals and the wider company goals. Any reduction in delays and an increase in the efficiency of the manufacturing process is beneficial to not only the final external customer but also the internal customers and our business reputation.
[bookmark: _Toc57396501]Time bound 
Based on the data collection points being taken weekly then collated into a monthly report, it is realistic to see the immediate and short-term effect any improvements will make 
[bookmark: _Toc57396502]Measure phase
[bookmark: _Toc57396503]Data collection plan
The plan to collect the data initially is to look retrospectively at the weekly / monthly reports from customer service team on the OTTR or missed order lines at a high level then focusing in on the specifics of the NPI contributions. There are data logs on the server dating back several years. I have looked at the previous 3 years 2018 – 2020 present month. 
[image: ][image: ][image: ]The following charts show the overall OTTR percentage for the entire business monthly. The blue line is the plan or target OTTR.[bookmark: _Toc57396510]Figure 7 – 2019 OTTR results ALL
[bookmark: _Toc57396511]Figure 6 – 2018 OTTR results ALL
[bookmark: _Toc57396512]Figure 8 – 2020 OTTR results ALL


The type of data I am collecting is categorised as discrete, the number of missed order lines in a month. The OTTR figure is a measure of any order which is either delivered early within 5 days of the request or no later than the request date. The order is considered missed and a negative contribution to the OTTR if it is outside these parameters. These results will form the basis of the analysis phase. 
The previously recorded results will be appended using the weekly customer service meeting results. This will give us an up to date picture of the performance. Then once all the figures are recoded the in-depth analysis will begin. 
One point which needs to be highlighted and explored in terms of data validity and integrity of the input style is, the fact of manual data entry. An MSA and a poke yoke approach to data entry can be explored. There are many considerations when developing an MSA. These will be spoken about further during the “improve” phase. 
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[image: ][bookmark: _Toc57396513]Figure 9 – 2020 OTTR results NPI focus
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