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Abstract
This study explores the use of Lean Six Sigma methodologies and tools as applied to supply chains within a
services environment. The approach taken was to examine a L6S project as run within a large American
financial services conglomerate to understand how this has been applied. The project not only demonstrated
the results achievable but also the business thinking presented some compelling findings. Although there are
differences between the Lean and Six Sigma approaches as well as the difference between a manufacturing
and services environment, there were also some key learnings demonstrated. Certainly some of the key issues
uncovered is that clear objectives combined with accurately set parameters and data gathering aligned with
stakeholder buy-in is key to the success of a project of this nature. The implications and strategy adopted by
the services company are borne out with the results as outlined in this study and further supports the
deployment of a carefully thought through L6S programme within services supply chains.

1. Introduction
Lean Six Sigma (L6S) has been around in business as a form of quality programme for more than two decades
now. Established by Motorola in the mid-Eighties, Six Sigma has since been adopted by a number of very
high profile organisations including Boeing, Kodak and GE. Toyota then adapted this further into the
complimentary Lean 6 Sigma methodology. What has sometimes been questioned by businesses is the
tangible value that a programme such as L6S delivers. This is particularly true in services where there are
many intangible processes and effects that require careful thought so that a true measure may be defined.
Historically, the first firms to grasp L6S were mainly in the manufacturing sector. This was due to the fact
that the core Six Sigma methodology revolved around the reduction of defects in a process.
As with Aircraft Engines, this might be a defect in the width of a piece of steel for use in the manufacture of a
turbo fan engine. This might typically lead to a catastrophic failure, so a solid quantitative methodology lends
itself well to the prevention of problems in this type of scenario. Services by its nature is very often bound by
time in terms of the processes that are run and lead to the delivery of an outcome that then benefits a
customer. This is where Lean comes in as a methodology that looks at how waste (in terms of time) may be
taken out of a process and allows that process to become more efficient and, in turn, build capacity. This is
where the focus of this paper will be, however to better outline the building blocks of Six Sigma we need to
first look at the methodology behind the paper and its component parts.

2. Research Methodology
2.1 Secondary Research
The authors have performed extensive reading on supply chain management and on the application of Lean 6
Sigma methodologies, in order to provide a good theoretical background on the subject being studied. This
has included books, academic journals, Newspaper and magazine articles, and Internet sources. Illustrations to
support the theories can be found within the text of this paper. A list of all the literature and sources of
information used for the outcome of this work can be found in the reference section at the end of this paper.
2.2 Primary Research
The main thrust of this paper revolves around a project run at GE within its customer services department with
the objective of improving a process, eliminating waste and building capacity in the department.
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3. A Case Study for Best Practice Deployment of L6S in a Services Environment
The case study that will be used for this paper centres around the National Grid, who as a client of GE Fleet
Services in the UK, required renewal prompts for its vehicles to be issued to drivers in a timely and resource
efficient manner. Please note that the case and the associated opinions as outlined in this paper in no way
represents the opinions of either GE or the National Grid and are those of the authors of this paper only.
Please also refer to Exhibit 1 onwards following the reference section. The first step in a L6S project is to
define what is being undertaken and what represents success. Identifying the CTQ or what is 'Critical To
Quality' is the first step and is ultimately what the customer wishes to gain from this exercise. The Big Y is
the Yield that is expected to result and the little y represents a measure of this Big Y. In this case, the Voice
of the Customer is expressed as: 'Need to reduce the amount of time taken to issue and manage order prompts.
From the point that drivers are identified for a prompt to the point that it is issued by email is using too much
resource capacity in terms of time' The Big Y is then defined as to 'Free up resource capacity when running
renewal prompts'. The measure associated with this or the little y is then defined as, 'time spent running
prompts’. This process of defining the CTQs is completed with the customer's approval and buy-in.

Exhibit 1
As a next step, the Project Charter is then drawn up and populated with relevant details covering the business
case, objectives, scope, timelines and team involved in delivering on the customer's CTQs. The separate
sections as outlined in the charter above are outlined below in more detail by way of an explanation:
3.1 Business Case (reason to run with this project)
The consistent and timely prompting of renewals followed by the subsequent placing of orders is a key service
for this customer in the UK, National Grid (NG). The process was taking too long to issue prompts, leading
to a lack of resource capacity within the NG customer services team.
3.2 Specific Problem Statement (clearly quantify what the problem is)
From 01/01/2006 to 22/03/2006, it was recorded:
 An order prompt number of 80 per month
 An order prompt process time median of 530 secs; P95 is 606 secs (8 mins 50 secs and 10 mins 6 secs
respectively)
This has resulted in less time spent on other growth and value-add customer services activities by the National
Grid customer services team.
3.3 Specific Goal Statement
This was defined as, ‘reduce the time taken to process and issue an order prompt so that the P95 drops from
606 secs (10 mins 6 secs) to 240 secs (4mins) by Q2 2006. This should help to build resource capacity
without creating more re-work loops or affecting the Yes/ No ratios at subsequent prompt steps’.
Note that the median is the mid-point of a set of data, not the mean or average. Whether to use the mean or
the median is determined by the nature and spread of the data. So, for the numbers, 1, 20, 45, 100, 1000; the
median is 45. The average would be all of the numbers added together and divided by 5.
As for the P95 reference, this relates to the percentile of a group of numbers. The P95 relates to the 95 th
percentile and means that in this case 95% of all prompts are issued within the time specified. So, the target
of 240 secs or 4 mins is what we would like 95% of prompts to be processed within.
3.3.1 In Scope (what is the focus of this project)
All NG Renewals that require prompts and follow-up to achieve timely order placement
3.3.2 Out of Scope (what is not being included in the project)
Any other processes outside of NG Renewals within Customer Services
3.3.3 Project Team (who are the stakeholders who will work on this project)
Project Sponsor – typically a senior manager in the business
Quality Leader – the head of Lean in the business
BB Serve – the Black Belt for Customer Services
Customer Services Manager – functional managers for customer services
NG Account Manager – relationship manager with GE who’s client is NG
NG Service Delivery Executives – the team who deliver the service for NG at GE
3.4 Define Process Map
A high-level process map was drawn up to highlight the areas of focus for the project. In this case:
1. Filter invoked and renewals identified
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2. Check driver details and validate
3. Mail-merge letter and prepare email for issue
4. Dispatch email to driver
These are the areas that this project looked to improve that would in turn lead to the achievement of the
specific goals as outlined above and in the appendices.
3.5 Select CTQ (Critical to Quality) Characteristics
The CTQ characteristics are then outlined and this relates back to where the improvement is being made
within the business, as previously described.

Exhibit 2
3.6 Define Performance Standards
This step is one of the most critical as it outlines very clearly what is being targeted for improvement and how
the various processes may be defined to ensure that the desired performance is achieved. Starting with the left
hand box and then working down the table to the right:
3.6.1 Voice of Customer (as previously stated)
Need to reduce the amount of time taken to issue and manage order prompts
3.6.2 Unit Definition – Processed Order Prompt (what unit are we measuring?)
3.6.3 Output Characteristics - Time Spent to Process Order Prompt
3.6.4 Output Operational Definition - Order Prompt from the time filter is applied to identify drivers to
prompt to the time that the email prompt is issued to the driver
3.6.5 Customer Specification Limits - USL = 240 seconds (4 mins) – USL stand for the Upper Specification
Limit and this is, as you may recall, within the P95 measure.
Target - 180 seconds (3 mins) = LSL – this is the ideal situation for the customer and is regarded as the
Lower Specification Limit (LSL)
3.6.6 Defect – This is basically saying, what represents a defect in this process and the definition of a defect is
if the time taken is greater than the Upper Spec Limit, > USL
3.6.7 Defect Opportunity Number per Unit – this is asking how many opportunities per prompt are there for
a defect to occur. As the defect is defined as total time taken for prompt to be identified and then issued, this
is 1.

Exhibit 3
3.7 Measurement System Analysis (MSA)
This step looks to identify how a particular measuring system may or may not affect the recording of
processes or parts under investigation. For example, using a digital stopwatch for a sprint race will record a
very accurate time with little bias added from the stopwatch itself in terms of +/ - fractions of a second.
However, if a wall clock was used with no second hand, then the only unit that could be measured would be
minutes and for a sprint race this would not be sensitive enough. Indeed even with a second hand, the clock
may still not have the accuracy required to record a faithful time.
For this project, the following procedure was outlined and followed:
3.7.1 Operational Definition of the Measurement
Order Prompt from the time the filter is applied to identify drivers to prompt to the time that the email prompt
is issued to the driver
3.7.2 Sampling Plan (what is measured to determine the bias of the gage)
The figures are based on 20 order renewal prompts identified during March 2006 as part of the National Grid
order prompt process.
3.7.3 Measurement Procedure
The data was recorded by two people timing the prompts process from the point where the Customer Services
Operator signalled they were starting the process to the point where they pressed the send button for the
prompt to be issued via Outlook. The result being that two people checked the timings of 20 prompts one
time each using the second hand on a wrist watch.
A short form gage R&R (this is simply a statistical tool that allows a user to measure the repeatability - the
same measure being made by the same person - and the reproducibility – the same measure being made by
two or more people and determine if there are any statistical differences between the measures made) was then
run on the 20 observations and it was found that the gage would not be a bias beyond any reasonable level and
that the project could be based around the measures as taken using the second hand of a watch.
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Exhibit 4
3.8 Establishing the Process Capability
This step essentially quantifies where the process sits today. This is achieved in this case using a statistical
tool to provide a measure. Looking at the bottom right hand table outlines the capability as follows, based on
20 observations:
N = 20 (observations) – N simply stand for, Number
Median = 530 seconds – median is the midpoint of a group of numbers
P95 = 606 seconds – P stands for Percentile and the definition is as above
DPMO = 1,000,000 – This stands for, Defects Per Million Opportunities
The above basically demonstrated that the process was completely defective and that not one of the prompts
issued met with the customers desired Upper Specification Limit as previously defined.
3.9 Value Added Goals
This step allows a summary of the value added tasks that are key to this process happening. It also outlines
the non-value added tasks that can occur within this process. The aim being to maximise the value added
tasks and reduce or eliminate the non-value added tasks.
4. Mapping the Value Stream (VSM)
Moving into the Analyse phase, the objective here is to walk the process and ensure that it is fully
representative of the process being measured. This involved sitting with the operator as they went through the
process and recording each step with a description of the activity. The length of time that it took for each step
was also measured as well as any waste in between those steps.
Colour coding was used to differentiate between one application as used and another (please note that a grey
scale image was used for ease of printing for exhibits 5 & 6). In this case, all were MS office products but
they had been used in a piecemeal manner and the process had evolved around these rather than being
something that was carefully conceived and deployed. This mapping of the underlying process provided the
framework for the subsequent phase of the analysis as outlined below.

Exhibit 5
4.1 The next stage is to look at Potential Causes
This allows an objective view of the process and highlights and isolates causes of wasted time. In this
instance, a lot of manual intervention, re-keying, verification and manual mail-merging being the main issues.

Exhibit 6
4.2 Establish a New Process Flow
Through workouts and drilldowns on the various steps along with the input of stakeholders including IT, a
new flow was developed that allowed a large number of the non-value added steps to be removed and a new
process to be implemented that allowed for a more streamlined and accountable output. The key to the new
flow was in allowing the various applications to operate more effectively by both optimising their
performance individually and also in helping them to ‘talk’ more efficiently between each other. This was
achieved by making the filtering process more automated within Excel, so that relevant data was pulled
through to an appropriate template and also merging directly to an email message rather than merging to a
word document to create a letter, The end result is that through all of this change and refinement, the process
time for 20 prompts was reduced to 180 seconds combined, representing a time saving of 99% over what was
achieved before.
4.3 Implementing the Pilot Solution
This step represents a workplan with roles and responsibilities for anyone looking at understanding how the
new process will work from an operational perspective.

Exhibit 7
4.4 MSA (Measurement System Analysis) at Step 10
The key at this step is to measure the 'X' rather than the 'Y'. So, where the Y is the main yield or output, then
the X is the variable that affects the Y. For example, (X1 + X2 + X3 + X4) = Y. There may be many
variables that affect the Y. In this instance, the inputs in terms of the refining of the applications used and the
efficiencies in the manner in which they talk to each other means that in this case the measurement of the Xs
are closely matched with the Y. So a measure of the time taken to issue the prompts and a record is what is
shown here. This is where the 180 seconds for 20 prompts can be clearly seen and the reduced file size is
illustrated.
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Exhibit 8
5.5 New Process Capability
Once the new process has been established, the capability of the process may be measured. Due to the
prompts being issued at a rate of 20 in 180 seconds, this represents a capability of 6 sigma and a defect rate of
0.
5.6 Implement Process Control
The aim of this step is to ensure that the new process does not lapse back to a previous state and the benefits
of the new method are lost. The tool used here was a Failure Modes and Effects Analysis (FMEA) that
basically looks at the severity, occurrence and detectibility of factors that may arise such as systems failure or
different operators running the prompts that may then have an adverse affect on performance.

6.0 Conclusion
The project conclusions more or less speak for themselves in terms of the impact that a well structured project
can have on a business, as follows:
 The time taken to issue National Grid order prompts reduced from a Median of 530 seconds for 1 prompt
to a total time of 180 seconds for 20 prompts
 Capacity generated allowed for a new customer to be assimilated and managed – Rightmove PLC
 The size of the order prompts issued reduced from 3.5MB per prompt to 2KB as a result of the changes
made
 Making the most of existing technologies that in turn increases capacity is a highly effective way in which
to drive growth
One of the key aspects here is that a project with a relatively short timeframe (6 weeks) was able to achieve
such significant improvements and in turn both meet the needs of the external customer and the GE business.
This project subsequently received recognition from the business sponsor and quality leader in the form of an
award. The citation from the business sponsor included the following:
“…We should not overlook the very positive motivational impact this project has had on the customer services
employees directly involved in the National Grid account. Also note the future positive impact on the rest of
the department given the project solution has universal application on the orders renewal process generally.”
Indeed, this project subsequently led to the building of a bespoke IT solution to manage the order prompts for
other customers within the GE Fleet customer base.
Lean Six Sigma has had a great deal of practitioner and academic coverage over the past year or two as
organisations such as the NHS (National Health Service in the UK) has embraced the methodologies to
enhance and refine their processes. However, there has also been a great deal of scepticism shown by the
industry at large as to the costs and timescales for delivery of such improvements. This GE project clearly
demonstrates the value of a well-applied L6S method to solve a process problem within a services
environment in a timely manner and create capacity in an over-stretched customer services department. There
are lessons that can be learned here to benefit both the public and private sectors.
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