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Abstract
For the past two centuries, the introduction of Total Quality 
Management (TQM) on both practical and theoretical levels 
has played an important role on the growth of management 
practices. TQM is the set of management practices throughout 
the organization, geared to ensure the organization consistently 
needs or exceeds customer requirements. TQM places strong focus 
on process measurement and controls as means of continuous 
improvement. When an organization/company want to maintain 
a level of quality that satisfy their customers at the appropriate 
time and price than that organization must follow some quality 
management techniques like benchmarking, kaizen, quality 
circles, six sigma, business process reengineering etc. to fulfill 
those principles and planning. 
In this research paper, we will emphasize on one of the most 
demanding technique i.e. Six Sigma, which was originated in 
1986 from Motorola to reduce defects by minimizing variations in 
processes. In recent years there has been a significant increase in the 
use and development of Six Sigma methodology in manufacturing 
industry and others. Six Sigma seeks to improve the quality of 
process outputs by identifying and removing the causes of defects 
(errors) and minimizing variability in manufacturing and business 
processes. Many of the multi-national companies want to achieve 
six sigma certification to portray the good image of their company 
in the eyes of their customer. The statistical representation of six 
sigma describes quantitatively how a process is performing. To 
achieve Six Sigma, a process must not produce more than 3.4 
defects per million opportunities. A Six Sigma defect is defined 
as anything outside of customer specifications. A Six Sigma 
opportunity is then the total quantity of chances for a defect. The 
present paper summarizes Basic Concept of Six Sigma, DMAIC, 
DFSS and deployment with core elements of implement Six Sigma 
like training for Black Belts, Green Belts, Yellow Belts.
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I. Evolution of Total Quality Management
The concept of quality has existed for many years, though it’s 
meaning has changed and evolved over time. In the early twentieth 
century, quality management meant inspecting products to ensure 
that they met specifications. In the 1940s, during World War II, 
quality became more statistical in nature. Statistical sampling 
techniques were used to evaluate quality, and quality control 
charts were used to monitor the production process. In the 1960s, 
with the help of so-called “quality gurus,” the concept took on a 
broader meaning. Quality began to be viewed as something that 
encompassed the entire organization, not only the production 
process. 
The meaning of quality for businesses changed dramatically in 
the late 1970s. Before then quality was still viewed as something 
that needed to be inspected and corrected. However, in the 
1970s and 1980s many U.S. industries lost market share to 
foreign competition. In the auto industry, manufacturers such as 
Toyota and Honda became major players. In the consumer goods 
market, companies such as Toshiba and Sony led the way. These 

foreign competitors were producing lower-priced products with 
considerably higher quality.
The term used for today’s new concept of quality is total quality 
management or TQM. The old concept is reactive, designed to 
correct quality problems after they occur. The new concept is 
proactive, designed to build quality into the product and process 
design.

II. Total Quality Management
Total Quality Management is a comprehensive and structured 
approach to organizational management that seeks to improve the 
quality of products and services through ongoing refinements in 
response to continuous feedback. TQM can be applied to any type 
of organization; it originated in the manufacturing sector and has 
since been adapted for use in almost every type of organization 
imaginable, including schools, highway maintenance, hotel 
management, and churches.
TQM processes are divided into four sequential categories: plan, 
do, check, and act (the PDCA cycle). In the planning phase, people 
define the problem to be addressed, collect relevant data, and 
ascertain the problem’s root cause; in the doing phase, people 
develop and implement a solution, and decide upon a measurement 
to gauge its effectiveness; in the checking phase, people confirm 
the results through before-and-after data comparison; in the 
acting phase, people document their results, inform others about 
process changes, and make recommendations for the problem to 
be addressed in the next PDCA cycle.
TQM functions on the premise that the quality of products and 
processes is the responsibility of everyone who is involved with the 
creation or consumption of the products or services offered by an 
organization. In other words, TQM capitalizes on the involvement 
of management, workforce, suppliers, and even customers, in 
order to meet or exceed customer expectations. 

III. Introduction to Six Sigma
Statistically, Six Sigma refers to a process in which the range 
between the mean of a process quality measurement and the nearest 
specification limit is at least six times the standard deviation of 
the process.
The traditional quality management approaches, including 
Statistical Quality Control (SQC), Zero Defects and Total Quality 
Management (TQM), have been key players for many years, 
while Six Sigma is one of the more recent quality improvement 
initiatives to gain popularity and acceptance in many industries 
across the globe. Six Sigma differs from other quality programs 
in its top-down drive in its rigorous methodology that demands 
detailed analysis, fact-based decisions, and a control plan to 
ensure ongoing quality control of a process. Since its initiation at 
Motorola in the 1980s, many companies including GE, Honeywell, 
Sony, Caterpillar, and Johnson Controls have adopted Six Sigma 
and obtained substantial benefits. Six Sigma is a long-term 
commitment. It won’t work well without full commitment from 
upper management. Six Sigma changes the way a company thinks 
by teaching fact-based decision making to all levels.
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IV. Methodology of Six Sigma
Six Sigma has been defined as the statistical unit of measurement, 
a Sigma that measures the capability of the process to achieve 
a defect free performance. Six Sigma has the ability to produce 
products and services with only 3.4 defects per million, which is 
a world-class performance. Six Sigma has also been described 
as a high performance data driven approach in analyzing the root 
causes of business problems and solving them.

V. DMAIC
The DMAIC process is a core component of the Six Sigma 
methodologies. It is used to make improvements to an existing 
process. DMAIC is an acronym for the 5 key phases in a process 
improvement project: Define, Measure, Analyze, Improve, and 
Control.
In the Define phase, the project team clarifies the purpose and 
scope of the project and confirms that a DMAIC project is in fact 
appropriate. A key tool for this phase is the project charter. The 
project leader, typically a Black Belt or Green Belt, coordinates 
with team members and other stakeholders to compile the 
charter document. The charter should spell out the objective of 
the project, the expected timeline and budget, the scope, and the 
major players. 
During Measure, the focus is on gathering data to describe the 
current situation. It is critical to identify the appropriate process 
measures and gather sufficient baseline data; so that once 
improvements are made the impact can be verified empirically.
The purpose of the Analyze step is to determine the root causes 
of the process problems and inefficiencies. A variety of methods 
are used to identify potential root causes, narrow down the 
possibilities, and confirm the relationship between the suspected 
causes and the performance of the process.
The next step, Improve, involves establishing a means of countering 
the root causes. Techniques involve brainstorming, FMEA (Failure 
Modes and Effects Analysis), and piloting the improvement plan 
before rolling it out in full. The same data that was obtained 
during Measure to establish the baseline is again gathered after 
improvements are in place. Data analysis and charting techniques 
are used to confirm that performance has in fact improved 
sufficiently to meet the project’s goal.
Finally in the Control phase, steps are taken to ensure that the gains 
obtained during Improve are maintained. Common tasks include 
setting up ongoing data tracking and a plan for identifying when the 
process performance starts to slip and taking appropriate action. 
At the end of this phase, the project manager transfers ownership 
back to the process owner, and the team communicates the project 
results to all stakeholders.

VI. DFSS
DFSS stands for Design for Six Sigma - an approach to designing 
or re-designing a new product and/or service for a commercial 
market, with a measurably high process-sigma for performance 
from day one. The intension of DFSS is to bring such new products 
and/or services to market with a process performance of around 
4.5 sigma or better, for every customer requirement. This implies 
an ability to understand the customer needs and to design and 
implement the new offering with a reliability of delivery before 
launch rather than after.  
The main tools include QFD - Quality Function Deployment, 
FMEA - Failure Mode Effect Analysis, DOE - Design of 
Experiment, and simulation techniques. However, just as in Six 
Sigma, the ability of the approach to be successful in use does not 

depend entirely on the tools used. Six Sigma brings a methodology 
(DMAIC) as well as a wider, deeper and more integrated use of 
existing tools. DFSS methodologies are about a wider, deeper and 
more integrated approach to commercial design, which involves 
everyone in the process as well as the customer to deliver a better 
product/service and final implementation. 

VII. Six Sigma Deployment Planning 
Anyone who has deployed Six Sigma, or has thought about 
deploying Six Sigma, is familiar with the main stumbling blocks 
to a successful deployment – lack of senior leader support, lack 
of data, longer-than-expected project cycle time, part-time Black 
Belt resources, and most important, poorly defined projects.
Since the first financial firm started deploying Six Sigma in 1996, 
quality professionals still face the same common deployment 
challenges. Because of the quality of the deployment planning 
process. To address these common issues in advance and mitigate 
the risk of failure, deployment leaders, Champions and Master 
Black Belts should consider the following Six Sigma success 
equation.

A. Six Sigma Success Equation
A successful Six Sigma deployment requires the following 
components prior to the first wave of training – the right Belts, 
the right projects and the right support system. Or, a variation of 
the formula Y = f(x1, x2, x3):
Success = f (RBelts, RProjects, RSupport System)

The right Belts means all of them, from Yellow Belts up 1. 
through Master Black Belts.
The right projects mean well-defined projects and should 2. 
include a robust pipeline of projects at a ratio of two projects 
per active Belt at any given time.
The right support means a complement of passionate 3. 
Champions, involved senior leaders, highly analytical and 
skilled data owners, excellent and available subject matter 
experts and process owners, the right financial representatives, 
a robust financial management and reporting system, an 
excellent human resources support system, good and available 
data, the right metrics and validated measurement systems, and 
a good Six Sigma training vendor and curriculum customized 
to the organization’s culture and needs.

VIII. Six Sigma Belt Levels

A. Green Belt
The Six Sigma Green Belt is the first level that is achieved after a 
training of two weeks generally. The training includes the study of 
the basics of Six Sigma and the essential elements of Six Sigma 
statistical tools. These members will be working on smaller project 
in their areas, under the guidance of the Six Sigma Black Belts. 

B. Black Belt
Six Sigma Black Belts have to finish a four-week long training 
program. Their training involves everything that the Green Belts 
are trained in. However, their training also includes an in-depth 
study of different statistical tools and methodologies, which are 
highly complex in nature. They would normally lead the Six Sigma 
team in a particular area. 

C. Master Black Belt
This level is even higher than the Six Sigma Black Belt level. 
They are highly trained individuals who have achieved a Black 
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Belt level, but are even more trained and experienced in the Six 
Sigma field. Master Black Belts are generally in charge of the 
Six Sigma project at the organizational level. Black Belts provide 
whatever guidance is required. The process to achieve the Six 
Sigma level is highly complex and difficult. The proper utilization 
of these members is necessary. The perfect handling of some of 
the most difficult situations in the organization and disciplined 
improvements efforts is an important responsibility.

D. Yellow Belt
Six Sigma Yellow Belt certification provides with the attendees 
an overall insight to the usage of the six sigma techniques. The 
training is also given in the field of six sigma metrics and the basic 
improvement methodologies. It is essential for six sigma yellow 
belts to learn how to integrate lean and six sigma methodologies 
to get the high level production and transactional systems. This 
is to meet the customer’s expectations and the objectives of the 
organization from the bottom, to its best. The certification helps 
the trainees to receive an idea about the introduction to the process 
management and the basic tools of six sigma.

IX. Six Sigma Success Stories
There are many companies which has got success by using Six 
Sigma strategy. Motorola, Dabbawalas and General Electric (GE) 
are three notable companies which got huge success by using six 
sigma strategies.
Motorola was the first company to apply six sigma strategies. 
Motorola improved their products quality and saved 17 US dollars 
as of 2006. General Electric (GE) adopted six sigma as their core 
leadership and improvement strategy in 1996. Chairman Jack 
Welch first introduced six sigma in GE. After adopting Six Sigma 
strategy GE achieved success by eliminating the defects, satisfying 
customer needs, increasing the growth, reducing cost etc. After 
the Six sigma adoption GE documented billions of dollars in 
new savings and revenue, targeting operations, sales and financial 
management. In 2002, Forbes Magazine found its reliability to be 
that of a six sigma standard. More than 175,000 to 200,000 lunch 
boxes get moved every day by an estimated 4,500 to 5,000.

X. Conclusion
Successful implementation and growing organizational interest 
in six sigma method have been exploding in the last few years. 
The primary focus should be on improving overall management 
performance, not just pinpointing and counting defects. 
Researchers and practitioners are trying to integrate six sigma with 
other existing innovative management practices that have been 
around to make six sigma method even more attractive to different 
organizations that might have not started or fully implemented 
the six sigma method.  Factors influencing successful six sigma 
projects include management involvement and organizational 
commitment, project management and control skills, cultural 
change, and continuous training. Understanding the key features, 
obstacles, and shortcomings of six sigma provides opportunities 
to practitioners for better implement six sigma projects. However, 
integrating the data-driven, structured six sigma processes into 
organizations still has room for improvement Effective six sigma 
principles and practices are more likely to succeed by refining the 
organizational culture continuously.
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