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Introduction

It does not matter which type of organization you
work in – a hospital, a university, a bank, local gov-
ernment, an airline, a factory – the pace of change
continues to accelerate as organizations face demands
for improved performance from their stakeholders. A
key element in delivering performance improvement
is to understand and improve the interaction of
people, organizational processes and technology to
achieve operational excellence (see Figure 1).

Figure 1: The People – Process – Technology Interaction

The primary focus of Six Sigma is the involvement
of people in process improvement. This is not to
ignore the importance of technology, but Six Sigma is
about getting more out of existing processes and tech-
nology rather than developing new technology solu-
tions per se.

Six Sigma is not new; its origins can be traced to
Motorola in the early 1980s. However, in the last
couple of years there has been an explosion of interest
in this approach. Over the last two decades various
proponents have argued that Total Quality Manage-
ment (TQM), Statistical Process Control (SPC),
Business Process Re-engineering (BPR), benchmark-
ing and business excellence approaches based on the
EFQM Excellence Model are the key to unlocking the
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potential in organizations. With the current interest
in Six Sigma, the battle-weary could be excused for
thinking that this is just one more buzz-word in the
long line of ‘quality’ offers. However, whilst Six
Sigma’s pedigree can be traced to TQM and SPC, it is
differentiated from these earlier approaches by the
bottom-line focus and intensity of its application.

The aim of this paper is to explain the fundamen-
tals of Six Sigma and to explain how a Six Sigma
approach can be a key element in an organization’s
drive to improve its performance. 

Six Sigma – What is It?

Six Sigma is a disciplined approach to process
improvement that requires a heavy investment in
education and training and employs extremely rigor-
ous data gathering and statistical analysis techniques.
The approach focuses on helping organizations pro-
duce products and services better, faster and cheaper
by improving the capability of processes to meet cus-
tomer requirements. The fundamental aim of Six
Sigma is to achieve higher customer satisfaction and
total cost productivity through the continuous
improvement of process capability.

Sigma, (σ) is taken from the Greek alphabet and is
used in statistics to symbolise the measure of varia-
tion, the standard deviation. The sigma index meas-
ures the capability of a process to meet customer
requirements and perform defect-free work. Four-
sigma represents an average performance level across
many industry sectors. This translates into some
rather alarming performance standards:
• 20,000 lost articles of mail per hour,
• unsafe drinking water almost 15 minutes per day,
• 5,000 incorrect surgical operations per week,
• 2 short or long landings at most major airports

each day,
• 200,000 wrong prescriptions each year,
• no electricity for almost 7 hours each month.

There is an order of magnitude change between
sigma levels. For example, six sigma is twenty thou-
sand times better than three sigma. Six sigma per-
formance is the goal of Six Sigma programmes and
equates to 3.4 defects per million process, product or
service opportunities. A more detailed explanation of
this is given in Appendix 1. 
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organizations such as GE, managers and aspiring man-
agers are required to complete the equivalent of black
belt training as part of the qualification process for pro-
motion. GE has produced a cadre of more than 70,000
part-time improvement team leaders. This sends out a
powerful message about GE’s long-term commitment.

10. Continuous Reinforcement 

Recognising and rewarding leaders’ and improvement
teams’ contribution to improvement continually rein-
force Six Sigma programmes. Incentive programmes
must be designed to support Six Sigma and drive the
desired behaviours. Organizations such as GE include
competency and experience in Six Sigma as part of the
appraisal process for all staff, including executives. A
large part of a project champion’s bonus is typically
tied to his or her success in achieving Six Sigma
improvement goals.

The Six Sigma Process

Most Six Sigma projects employ the DMAIC method-
ology, which is broadly based on the Shewhart Plan-
Do-Check-Act cycle (the PDCA cycle is frequently
attributed to the quality guru Deming). The ap-
proach, illustrated in Figure 3, involves five phases:

Phase 1 – Define

Involves defining the scope and goals of the improve-
ment project in terms of customer requirements and
the process that delivers these requirements. A team
charter defining team roles and objectives is an essen-
tial element of this phase.

Phase 2 – Measure

Involves measuring the current process performance –
input, output and process and calculating the sigma
capability for both short- and longer-term process
capability. 

Process management is the key to holding and sus-
taining the gains in improvement that result from
DMAIC projects or DMADV redesign projects. This
aspect is about refocusing management orientation
from the traditional functional and hierarchical
approach to a cross-functional process approach. 

7. Obsession With Measurement

Management and measurement are inseparably inter-
twined in Six Sigma programmes – you cannot
manage what you cannot measure is the accepted phi-
losophy. Six Sigma organizations collect data from all
their processes, main value chain and support, and
analyse and use the data to drive improvement
throughout the organization. They distinguish them-
selves from ‘normal’ organizations in the range of data
collected, the rigour in which it is analysed and used.
Great emphasis is placed on understanding cause and
effect. Fact-based decision-making is the norm.

This obsession, as with all obsessions, can have its
downside. There are limits to quantification and there
are many processes that only provide infrequent data
or where qualitative aspects provide more meaningful
insights. Although the latter is accepted in Six Sigma,
the emphasis is on process improvement techniques
where there is usually a lot of data.

8. Systematic Improvement

Six Sigma employs rigorous step-wise improvement
methodologies, DMAIC and DMADV, supported by
an extensive portfolio of quality tools. The DMAIC
methodology, which is the basis of most Six Sigma
projects, is explained in more detail in the next sec-
tion. The requirement to follow rigorous improve-
ment methodologies such as DMAIC and employ
specific tools is a key strength, but it can also manifest
itself as a weakness. New ideas that lead to major
improvements and change are not always the result of
logical, systematic analysis. Innovation is critical in
companies for strategic, process and product break-
throughs. Whilst Six Sigma training, as most forms of
improvement training, often does include some form
of education on creative techniques, it is arguably not
enough. Important techniques such as ‘Assumption
Busting’, a key component of Hammer’s[1] approach
to business process redesign, is not included in the Six
Sigma curriculum.

9. Organizational Learning

Giving employees access to knowledge and information
systems encourages organizational learning. Personal
development and learning is also a key feature. In

Define

Measure

AnalyseImprove

Control
P

D

C
A

Figure 3: The DMAIC Improvement Methodology
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[1] “Reengineering the Corporation – a Manifesto for
Business Revolution, Michael Hammer & James
Champy, Nicholas Brealey Publishing, London,
1993, ISBN 1 85788 029 3.


