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Definition
Six Sigma is a comprehensive whilst flexible system for achieving, sustaining and maximising business success. Six Sigma is uniquely driven by close understanding of customer needs, disciplined use of facts, data and statistical analysis, and diligent attention to managing, improving and reinventing business processes.
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Themes

These 6 themes indicate how Six Sigma works:

· Genuine focus on the customer. Six Sigma improvements are defined by their impact on customer satisfaction and value, so a key element is being able to measure performance against them and identify new developments and unmet needs

· Data and fact-driven management. Six Sigma helps managers to understand what data/information it is that they really need and how it is used to maximum benefit.

· Process focus, management and improvement. Six Sigma focuses on process since it sees process as a source of competitive advantage.

· Proactive management. Six Sigma replaces reactive management habits with proactive ones – the “why” rather than the “how”

· “Boundaryless” collaboration. Six Sigma enables people to understand how their roles fit into “the big picture” and the interdependence of activities on each other – create a culture and structure based on true teamwork

· Drive for perfection and the tolerance for failure: “you only learn from mistakes” and at the same time create an understanding of risk. Also, this assumes that the organisation can recognise its strengths and weaknesses honestly.

Note that these themes should be put into the context of the culture of the organisation as the application of these themes and the success of “the sell” will be determined to a large extent by this.
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Origin

The Six Sigma table personifies it (although its not mandatory to use this):

	Manufacturing yield %
	Defective parts per million
	Sigma

	
	
	

	30.9
	690,000.0
	1

	69.2
	308,000.0
	2

	93.3
	66,800.0
	3

	99.4
	62,100.0
	4

	99.98
	320.0
	5

	99.9997
	3.4
	6
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Although this refers to manufacturing yield, in actual fact it can refer to any yield or more importantly, any systems failure – systems crashes, stock outage, power outage, incomplete shipments, post-sale repairs, late deliveries etc.

Six Sigma is a system of continuous improvement, or kaizen, so it is not a static change management system and it leaves the basic process in tact. It is based on quality management, where themes developed by the management writers of the late 1940’s, Juran and Demming, are apparent.
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Strategic performance measurement

This is an important part of Six Sigma because it a) leads you to conclude whether you should use the system in the first place, and b) tells you how far along the Six Sigma path you have reached when implementing it. This part of the system is important so there is a separate discussion, strategic performance measurement.
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When not to use Six Sigma

· The organisation already uses a system of strong and effective performance and process improvement. This can be assessed by a strategic performance measurement review to see how the organisation matches up to its customer requirements. Adding Six Sigma may cause confusion.

· There may be enough change management initiatives in organisations. A barrier to change can be where people are not committed as they know that the current change will be washed away by the next imminent initiative. Conversely, staff should not get away with a “too busy excuse” either.

· There is no return. Six Sigma should not be implemented where the economic benefits from the change cannot be realised.
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Cost / benefit analysis

As with all things new to a business, the costs and benefits of doing or not doing things have to be assessed. In particular, Six Sigma has a big reputation in saving some large organisations significant sums of money but with some big up-front cost. The difficulty comes in working out the cost benefit without actually doing the change management for real, so it’s best to set out some parameters that apply to all change management activity – the “red lines” of cost / benefit:

· Things always take longer than you think and plan, even when you build in that longer time

· Its inadvisable to base milestones around the financial calendar – things get rushed and its embarrassing and demotivating when its not met (I’ve encountered this at both Oxfordshire CC and the ODA)

· Make careful decisions about where pay-offs lie and focus on them – you cannot work on everything and as expressed above, there can be too much change

· Benefits are hard to work out because they are based on the effect that the changes have on external parties – customers

· Part of the implementation is based on faith – the faith that it works

· It cannot be done “on the cheap”

· The organisation has to make sacrifices if it expects its staff to do so

Costs

Specifically the costs that need to be considered will include:

· The direct costs of running the program. Six Sigma Black Belts need to be employed, and that is all they do for a living – running the Six Sigma program. They have no day job!

· As a strategic plan, Six Sigma involves employing expensive consultants to advise on devising and implementing the plan and in training staff

· The indirect costs of set up – the time spent by managers and staff in setting up Six Sigma

· New solutions involve new cost, particularly if the solution lies in buying new information technology.

Benefits

The benefits of Six Sigma are derived from not doing things wrong – the savings from not have to re-purchase or re-work or re-manufacture or re-visit, the extra income from making a customer happy increasing the likelihood of re-purchase or lowering cost through more economic, efficient and effective working that leads to new customers being won. Some of these are measured easily, some less so.
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Leadership

As in all change management models, this is a particularly important element, so this aspect of is covered as a specific heading in leadership called “Leadership and Change Management”. It applies to all change management, not just Six Sigma.
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The role of the Interim

Six Sigma can be applied in any of three ways:

· Solve operational problems

· Improve strategy

· Business transformation or paradigm shift
I have indicated above that a key aspect of Six Sigma implementation is to build it into the culture of the organisation. Since an interim is unlikely to be with an organisation long enough to be part of such an ingrained management process, it is difficult to justify using an interim under these circumstances, particularly in important roles such as a Black Belt. However the interim can make an impact based on good understanding of the principles of Six Sigma and the failings that an interim would have in this environment. I would argue that the most appropriate area in which an interim could make an impact through Six Sigma would be the first of these, to solve operational problems and to a great extent to improve business strategy (for example in improving business reporting, supply chain management or product development). 

Where an interim will not work well is in the third of these, business transformation. This is the area where a consultant would work best.
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Structure

Essentially, a Six Sigma program will follow a typical project-based structure, with a Project Board as oversight to the whole project, a Sponsor, someone to lead the day-to-day management of change with a series of project leaders, project teams and of course the owners of processes. There has to be a governance process in place, possibly including a project management office (PMO) (see projects for my experience in this area). Of course, structure is very organisation-specific and exactly how an organisation structures its projects is a personal thing.

Where Six Sigma differs is in some of the definitions of job titles, for example, the process owner mentioned above becomes the project sponsor under Six Sigma.

Also there are people with different coloured belts – Master Black Belt, Black Belts and Green Belts. The different levels are an indication of different experience in managing change. These “additional” roles aren’t really additional since they encompass many of the job titles of a traditional project structure. They can be a project leader and fulfil a facilitating role, or they may take a coaching or mentoring role; normally the master black belt works at the oversight level. Again, different businesses will define the roles that these 3 belts take and how they work.

The essential difference between “black” and “green” is division of labour. A green belt will have a day job to do and the Six Sigma role is in addition to it whilst the black belt does Six Sigma as a day job and accepts no other work in the organisation. Because of the specialised nature of the black belt, selection and development are key, as is the definition of their role.

An important element of any change management program is the project team itself. Teams must not become too large or else they become unmanageable, so teams must comprise only the essential people and of necessary, the team construction should be changed as and when necessary. Ideally a team should include those who:

· Best understand the process to be changed

· Best know the problem

· Best understand the interfaces both within the organisation and most importantly outside it

· Have an overview perspective that can represent the project to management

· Understand who best can plug into the project when different skills are required

Training

This is an important aspect of Six Sigma as the systems are design to be incorporated into the organisation’s learning and development. Typically, training strategies should follow steps that might include:

· A mix of “on-the-job” as well as formal classroom training. Where people experience “on-the-job” training, it should include real processes, projects and improvement needs

· Provide relevant examples and links to the real world. Most MBA courses are based around developing models, testing with empirical evidence from real life examples and applying to you own situation. This can be used in training for Six Sigma

· Build knowledge. All training should be about taking data, turning it into information, to develop knowledge and from there, using organisational learning, attain wisdom. In applying this to Six Sigma, it is important to understand its tools, ideas and jargon and how these are used and applied

· Cater to a variety of learning styles. People respond to different learning styles – picture, video, bullet points, voice – and also they learn at different speeds. This needs to be catered for in any training program, including Six Sigma

· Training is used as part of the strategy to market Six Sigma as a concept. If you like it’s the “education” of the background to the formal “training” that applies in most situations where people are asked to learn how to do new things

· Training as an ongoing effort. As indicated, Six Sigma becomes part of the organisation’s learning, so training as an ongoing place in the organisation’s curriculum.

Consultants would put together a typical Six Sigma training curriculum program, although not all of this training would be applicable in all circumstances.

Back to Contents
DMAIC
This acronym describes 5 phases of Six Sigma – Define-Measure-Analyse-Improve-Control (there are alternatives). There’s nothing new in this, as it is based on Edwards’ original change management model dating back to the late 1940’s. Note that this is one of many tools that can be applied in Six Sigma and also note that it is an iterative process and isn’t got right first time! These checklists can help in its use.

The application of the system can be summarised as the application of 5 clear steps:

· Identifying core process and key customers
· Defining customer requirements
· Measuring current performance
· Six Sigma process improvement or Six Sigma process design / redesign
· Expanding and integrating Six Sigma
Back to Contents
Identifying core process and key customers

This is based around 3 key stages:

· Identify the “core” business processes

· Work as a “process”

· Cross-functional management

· The “Value Chain” (a functional rather than a process model)

· Define process outputs & key customers

· Create high-level core process maps - SIPOC

This stage focuses on activities that directly add value to customers, at a high level, using a mix of people, without overloading with SIPOC Inputs & Outputs, and without assuming that core processes cannot be changed. In summary:

· Create a problem statement – what, where / when, how big and impact

· Create a goal statement – project description, measurable targets, deadlines or timeframes

· Constraints and assumptions

· Description of the initial problem or opportunity data

· Team members and their responsibilities and guidelines

Back to DMAIC
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Defining customer requirements

· Gather trends of customer data; develop “Voice of the Customer” strategy

· Develop performance standards & requirements statements

· Analyse & prioritise requirements; evaluate in the light of business strategy

Much of the “Voice of the Customer” is covered in the strategic performance measurement work done at the start of Six Sigma, however it is important to ensure that understanding what customers think of the organisation and its competitors is an ongoing core process, not a one-off to find out whether or not we need Six Sigma.

It is important to distinguish output requirements from service requirements:

· What are the features that the customer is looking for in a product, particularly usability and effectiveness, often using specific and objective measures

· Service requirements concern the customer’s perception of how they are treated or served – a subjective, situation-sensitive aspect that is hard to measure

Also it is important to define the customer: is segmentation necessary or is there a divorce between a customer that pays and a customer that uses?

This stage focuses a broad-based system to collect and use customer and market input, it pays equal attention to service and output requirements in an effort to make clear, observable and relevant Requirement Statements. It requires an open mind to what customers really want, but without turning these into new paradigms. As ever, there is a requirement to track performance

Back to DMAIC
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Measuring current performance

The key steps are:

· Plan & execute measures of performance against customer requirements

· Develop baseline defect measures & identify improvement opportunities

Unlike the discussion at the strategic level, this is an operational or process form of measurement. However the key elements of performance measurement still apply, notably measures of efficiency and effectiveness, ratios and continuous and discrete continuous measures; as ever, the stakeholder is important – the customer, and here measures can be segmented into the minimum or dissatisfier requirement, satisfier and delighter. Having an operational focus, some of the measures concern activity-based measurement and the most powerful measures measure time.

Efficiency: the volume of resources consumed in producing products or services in terms of time, money, material. Its an input to output ratio.

Effectiveness: the relative success of meeting an objective, which may be a subjective measure but is objective if targeted.

Measures under the 3 E’s (Economy being the 3rd and possible Equity a 4th) can conflict – cheaper materials may result in greater dead-on-arrivals. Note the correlation between these ideas and the Milking Stool in strategic performance measurement.

Continuous measures are measured on a continuum – weight, height, time etc whereas discrete measures are not, such as a population. The two can be combined to segment data, such as the number of calls (discrete) on hold for more than 30 seconds (continuous). All measures of defect are discrete measures.

A single feedback looped performance measurement system:
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	Implement & refine measurement
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Six Sigma process improvement

There are two stages to the selecting improvement projects and developing a project rationale:

· Analyse, develop & implement root cause-focused solutions

· Design or redesign and implement effective new work processes

Analyse, develop & implement root cause-focused solutions

There are a number of tools that can be used in these two steps, and care must be taken to ensure that the appropriate tool is selected for the problem, and the key guidelines in this are:

· Have a clear objective whenever the decision is made to use a tool

· Consider all options; select the tool that looks most likely to meet the need

· Keep it simple. Match the detail & complexity of the tool with the situation

· Adapt the method to need

· If a tool isn’t working, stop using it and try something else

In putting together the “measure” stage, the following points should be borne in mind:

· Balance output with process / input measures – what is the impact on the customer?

· Use measures to narrow the problem. Find the most significant components or contributors to the problem

· Anticipate what might need to be analysed later by reducing cycles of data collection by gathering facts about the root cause

· Ambitions should be achievable; too many things should not be tried at once

· Ensure all of the key steps in measurement are taken (refer to the checklist)

The tools for analysing process are many and varied. They include structured problem solving techniques as well as statistical analysis, cause and effect diagrams and flow charts (swim lanes are a particular favourite). They should be designed to identify the following inefficiencies and ineffectiveness in processes:

· Disconnects, where interfaces between teams & departments work poorly

· Bottlenecks where volume overwhelms capacity

· Redundancies, where activities are performed more than once

· Rework loops where fixes, corrections and repairs are needed

· Decisions and inspections where choices, evaluations, checks or appraisals intervene.

At then end of the analysis process, the project should be able to:

· Verify the cause through logical analysis

· Check the cause through observation

· Confirm suspicions with people who know

· Apply the “Confidence Test” – do we know enough of the problem to develop effective solutions and is the value of further confirmation of conclusions worth the added time, resources and momentum?

In concluding the analysis stage, the team should be careful in stating causal hypotheses and adopt a sceptical view of it through the application of common sense and creativity. Over-analysis as well as under-analysis should be avoided

Design or redesign and implement effective new work processes

In binging in improvements, there are a number of tests that can be applied to ensure that a) the improvements are realistic and at the same time b) provide stretch:

· Identify the range of ideas that help to address the root cause of the problem

· Target the ideas that can work whilst being innovative

· Identify the ideas that will achieve the goal with the least cost & disruption

· Identify ways to test the chosen solution for effectiveness & implementation

Creative problem solving techniques are used to identify problems, solutions and alternative ways to implement; the classic example is “brainstorming”.

In implementing improvements, the stages are to use project management skills to plan the change, to pilot the change on a limited basis and finally problem prevention – what happens if this idea crashes and burns? And measure!

Back to DMAIC
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Six Sigma process design / redesign

The main advantages of Six Sigma are cited as being the emphasis on the customer, a scalable, focused method, broader application of design / redesign efforts and the sensible application of technology. In entering this phase, there are two reasons:

Major threat or opportunity

· Changing customer requirements

· Demands for greater flexibility

· New technology

· Changing laws, regulations and rules

· Competitor pressures

· Invalidity of previous assumptions

· The current process simply doesn’t work

The risk of design / redesign

· Everything always takes longer than you plan even if you plan it to take longer

· The new process will always use different resources to the previous one

· The extent of leadership support & the ease that resistance can be overcome

· Acceptable risk profile

Once again, the stages of SIPOC have to be clear. This stage is all about large-scale benefits, improvements and results. However the scope of the project has to balance the opportunity with the risk whilst bearing in mind that outputs and requirements are always liable to change. Ensure that there are solid baseline performance measures for each part of the process; information from here needs to be able to identify redesign opportunities, particularly where this is derived from root clause data.

Design / redesign is a much more significant and in depth part of Six Sigma than the “improvement” stage. In a format that is similar to SIS, it has 3 key stages (design, define and implement) within which there are 7 steps:

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	
Confirm / adjust scope

	
	
	Assess design according to operating criteria
	
	
	
Pilot new process

	 

	 
	
	
	
	
	
	
	
	 

	 
	
	
	
	
	
	
	
	 

	 
	
	
	
	
	
	
	
	 

	 
	Create design concepts
	
	
	Test/sell/improve design
	
	
	Launch final process
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Expanding and integrating the Six Sigma system

Once the changes are implemented, this stage is designed to institutionalise Six Sigma as a strategic change management system:

· Implement ongoing measures and actions to sustain improvement

· Define responsibilities for process ownership and management

· Execute closed loop performance management

This is represented by a number of features:

· Use of clear documentation

· A “balanced” mix of performance measures

· Quick and simple publication of performance reports

· An action plan to solve problems that arise

· Ensure that reports are active and are not left on the shelf

· Use the process maps

· Develop a complete plan to control the process and maintain the gains

· Use the storyboards of the past to sell change in the future

· Ensure that roles and responsibilities continue to be well defined

· Always apply careful upfront consideration when taking on process management

Back to DMAIC
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Alternatives to DMAIC

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	DMADV
	DMADVR
	DCCDI
	CDOC
	DCDOC
	DMADOV
	DMEDI
	IDOV
	I2DOV
	

	 
	
	
	
	
	
	
	
	
	
	 

	 
	Define
	Define
	Define
	Conceptualise
	Define
	Define
	Define
	Identify
	Invent
	 

	 
	Measure
	Measure
	Customer concept
	Design
	Concept
	Measure
	Measure
	Design
	Innovate
	 

	 
	Analyse
	Analyse
	Design
	Optimise
	Design
	Analyse
	Explore
	Optimise
	Design
	 

	 
	Design
	Design
	Implement
	Control
	Optimise
	Design
	Develop
	Validate
	Optimise
	 

	 
	Verify
	Verify
	
	
	Verify
	Optimise
	Implement
	Validate
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	----------------------------------------------------------You get the idea----------------------------------------------------------
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Lean Six Sigma
Lean Six Sigma is a combination of Lean Manufacturing (which is about speed) and Six Sigma (which is about quality). In the section “measuring current performance” the combination of the discrete measure of time is referred to in combination with a continuous method – these are the types of measures that would be ideally suited to a Lean Six Sigma DMAIC process.

And in my view, that’s where the difference lies!
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A summary of Six Sigma
· Tie Six Sigma efforts to business strategy an priorities

· Position Six Sigma as an improved way to manage

· Keep it simple stupid

· Develop your own path to Six Sigma

· Focus on short-term results

· Focus on long-term growth and development

· Publicise results, admit setbacks and learn from both

· Make an investment to make it happen

· Use Six Sigma tools wisely

· Link customers, processes, data & innovation to build the Six Sigma system

· Make top leaders accountable and responsible

· Make learning an ongoing activity
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