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 Globalization and rapid access to information, production and services has changed the 

governance of trading of customers. The old models of trading are not practical as the 
current competition environment is not a place for making mistakes. Six Sigma and its 

quality factors are considered as new culture in satisfaction of customers. Six Sigma 

research is planning to solve a problem with a set of criteria as can be applied as project 
goals for project progress. Six Sigma is one of the advanced methodologies as be 

combining engineering and statistical principles can help the organizations all over the 

world to improve the quality of products and services.  
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INTRODUCTION 

 

Globalization and rapid access to information, production and services have changed the trading 

governance of customers. The old models of trading are not practical as the current competition environment is 

not a place for mistake. Six Sigma and its quality factors are considered as new culture in customer satisfaction. 

For macro issues that factors of problems are not definite from the beginning or many statistical samples are 

required for their recognition or many parameters are involved in the problem, Six Sigma is the most efficient 

method. Six Sigma methodology with its process-based approach is a suitable method to solve the problems. Six 

Sigma is one of the most effective methods of quality improvement and its difference with other methods is as it 

is with considerable improvements. Six Sigma is a result-based quality improvement methodology requiring 

improvement in the form of statistics and number [5]. 

Today, quality improvement is not fulfilled alone and it requires suitable organizational conditions and 

supported scientific methods proving their test as successfully. Six-Sigma is one of the advanced methodologies 

by combining engineering and statistical principles can help the organizations in all over the world to improve 

quality of products and services. Six Sigma approach in management helps you to define what you know and 

what you don’t know. Six Sigma reduces errors and re-work (with financial costs and time and loses the 

opportunities and customers). Six Sigma is a method to improve productivity and profitability and it is a 

statistical tool to solve the problems and quantification of loss and showing improvement steps [6]. 

Reduction of error in organization is reduction of error in processes. Indeed, the main factor of analyses in 

six sigma is process not people. Based on new attitude, quality management of organization is a set of 

organizations with the aim of creating value for customer. The concentration of organization to guide total level 

to six sigma starts by focusing on process. Thus, formulating main processes is of great importance. Six Sigma 

is a comprehensive methodology to improve organizational effectiveness with plan structure and powerful tools 

of quality management.  

 

Definition of Six Sigma: 

Sigma is one of the alphabets used in math statistics to define standard deviation (average close or far 

distance from concentration criterion). Indeed, sigma is a scale to evaluate deviation and it shows that how much 

a process is deviated from good state (e.g. mean). Six Sigma is a very orderly process helping the organization 

to meet the customer’s needs continually by development and excellent production. Table 1 indicates some of 

the definitions of Six Sigma [6]. 
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Table 1: Definitions of Six Sigma 
Theorist Year Definition 

Bill Smith 80s 

Bill Smith  by observing the increase of error rate as the result of increasing 
complexity of products and adding the number of their parts found about the 

inefficiency of quality level of six sigma and by combining concepts of 

reliability and quality engineering techniques raised Six Sigma idea. 

Tennant 2000 

Tennant considers six sigma equal to some of concepts as vision, a philosophy, 

a symbol, a scale and metric, a purpose and a methodology. Despite other 

approaches of quality, Tennant doesn’t consider six sigma as a method or 
procedure and believes that it includes a vision, purpose and symbol. Finally, 

he defines six sigma based on three aspects: 

1-Customer-orientedness and organization profitability 
2-A set of statistical techniques and measures 

3-A methodology to improve process 

Pande 
Neuman 

 

2000 

Six Sigma is a comprehensive and flexible system to achieve success in 

business, maintaining situation and its maximizing. Six Sigma by exact 
perceiving of customer demands and coherent application of realities and data, 

statistical study, recognition, management, improvement or re-design of 

business processes can be fulfilled. 

Breyfogle 2003 

Breyfogle considers six sigma as a combination of knowledge and awareness 

of organization with statistical efficient techniques to improve organization 

efficiency and effectiveness and fulfilling real requirements of customer. 

Dong-Suck Kim 2006 

Six sigma is a process defining the shortcoming in each problem in all firm 
sectors and is perceived by management or customer. Thus, Six Sigma is the 

methodology of identification of the reason of such shortcoming and their 

elimination. 

 

The concept of Six Sigma 

The concept of Six Sigma is summarized in the following principles: 

1-Working smartly not only working hard 

2-Improving quality and reduction of costs 

3-A tool to reduce fluctuations (changes) 

4-A method based on problem solving process 

5-A vision for high services and products 

6-Respecting customers 

7-A scale to compare the universal organizations 

8-A purpose to improve the competitive power of organization  

 

Six Sigma is a combination of quality management and engineering of systems covering the above 

principles. As the organization by various quality tools as Kaizen, quality control, corrective and preventive 

measurements can identify some problems at low level (in terms of identification and eliminating and etc.) and 

to solve problems, Six Sigma methodology is used. The higher the sigma level, it is required to create an 

exponential increase in reduction of problems as by removing limited problems not identified by simple 

qualitative tools, Sigma level is increased. 

 

Goals of Six Sigma: 

 Reduction of fluctuations and changes 

 Reduction of problems 

 Improvement of process return 

 Increasing customer satisfaction  

 Costs reduction 

 Quality improvement 

 Following systematic method to solve the problems 

 Improving the competitive ability of organization 

 Reduction of time cycle (timely delivery) [2]. 

 

Success of Six Sigma: 

Successful implementation of six Sigma depends upon the relation of the following concepts: 

1- Tangible commitment of management with top to down attitude. The employees should observe active 

guidance along the projects implementation from top management of organization.  

2- There should be a measurement system to trace process. This creates a tangible image of organization 

efforts. 

3- Internal and external modeling of products, services and processes of organization. When organization 

discusses about the real situation of sale market, the information leads to considerable change and this 

experience leads to formation of organization based on problem solving philosophy.  
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4- Training all organization levels. Without required trainings, people can not perceive attitude and 

philosophy of improvement. 

Improvement of customer satisfaction and assuring products and manufacturing services can meet the 

customer demands. 

1- Improvement of quality and efficiency of products and reduction of costs, reduction of wastes, defects 

and fluctuations of process and financial saving 

2- Maintaining infrastructures, definition of maps, duties and responsibilities 

3- Creating common aspects by tools language and software, methodology  

4- Reduction of costs to 50% or above by a self-investment to achieve improvement 

5- Reduction of vanity (pure thinking) 

6- Improvement of delivery and quality implementation 

7- Showing critical processes in which the customer’s needs are located. 

8- Developing 65% of products and processes 

9- Facilitation of 65% of improvement by internal sources 

10- Identification of team weaknesses and increasing team work morale [2] 

 

Six principles of Six Sigma: 

1- Real concentration on customer 

2- Management based on information and realities 

3- Concentration on processes, management and their improvement 

4- Preventive management  

5- Infinite collaboration  

6- Moving to perfection (error zero), tolerating failure (error) 

 

Six Sigma project: 

Six Sigma project is planning to solve a problem with a set of criteria as it can be applied as project goals 

and analyzed for project progress. Thus, implementation of six sigma projects can be useful from many aspects 

in organization. The reports of inconsistency, technical and financial reports of business, clients performance 

condition, customers feedback reports and etc. can be motivation and factor to select a Six Sigma project. The 

selection of a six Sigma project in an organization is not easy and many items should be considered in the 

selection of these projects. Main steps of projects selection are determining the quantity of governance of project 

selection, providing matrix of project selection, planning sessions and meeting with fixed customers and project 

evaluation in terms of financial profitability and its possibility [5]. 

 

The challenges of six Sigma: 

Generally, the challenges of six sigma methodology in service processes formed based on the difference 

with manufacturing and production processes are divided into two types: Fundamental or thought challenges as 

emerged at executive level and technical challenges revealed in using tools and methods. 

Fundamental challenges  

 

a. Non-tangibility of processes output: 

Output of most of service processes is intangible. The first and most tangible problem is the lack of a 

physical project leading to ignoring the process implemented to present services. The reason is as the services 

are presented as performance or experiences to customer.  

 

b. The lack of process-based view: 

The next problem is the lack of process-based view for employees. Six Sigma can improve the process if 

the employees have true perception of process on the task. Using diagram of process flow in service operation is 

of great importance.  

 

c. The lack of improvement thought: 

The lack of improvement culture in service sector is one of the fundamental challenges of using this 

methodology. Based on the lack of process thought in most of service organizations, we shouldn’t expect 

improvement in work process [5]. 

 

Technical challenges: 

a. The lack of suitable measurement system: 

The first case is the lack of suitable measurement system for data collection or shortage of data. Normally, 

manufacturing organizations due to needing materials and products flow tracing and representing various reports 

to calculate timely delivery rate to customer and costs have efficient measurement system.  
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b. High share of human resources in services process implementation: 

The human resources share in implementation of services process is higher than manufacturing operation. 

In service processes, human behaviors and feelings are key inputs with process variables and their control is 

hard. Thus, the machineries resist rarely to changes. 

 

C.Shortage of skillful employees in statistical methods: 

When we discuss about improvement approaches as six sigma, the engineers are the first people candidate 

for membership in Six Sigma team as black belt, top black belt and other technical roles. Statistical skills, 

technical knowledge and their process-based view cause that engineering and statistical methods are selected 

accurately and six Sigma projects can be implemented easily. Due to these features, engineers are the main 

factor of Six Sigma development in industrial units. 

 

d. The role of teams in process of six Sigma implementation: 

The role of teams in six sigma implementation process is of great importance. The extra performance of 

team of the performance of one by one of the people and of their performance is the reality that we don’t need to 

prove it. Now, the teams are considered as the main factor and important factor to use the experiences of human 

being and human resources. 

 

e. The lack of correct identification of waste:  

The major problem of services in analysis and during six sigma improvement project is the lack of correct 

identification of waste. Unfortunately, most of service operation can accept waste as a part of their work and can 

not eliminate them [4]. 

 

The stages of six sigma implementation: 

1- Definition: The aim of this stage is clarification of goals and benefits of project implementation. 

2- Evaluation or measurement: The aim of this stage is data collection for problem solving. 

3- Analysis: The aim of this stage is the investigation of data and process map for description of type and 

extension of error. 

4- Improvement: The aim of this stage is elimination of errors to increase quality and improvement of 

process. 

5- Control: The aim of this stage is maintaining profit and the benefits of previous stages [3]. 

 

The difference of Six Sigma from other organizational improvement methods: 

All people in organization should participate in implementation of six sigma without considering 

organizational situation. Despite the view of most of people introducing six sigma as a set of skill secrets as 

accessible only for people with academic education, Six Sigma is perceived for all people in organization and at 

the end of its implementation in an organization, all people achieve specific skills. Six Sigma is a system 

including a set of techniques and tools of continuous improvement for concentration on processes, analysis and 

their comparison and allocation of resources to the processes needing much attention.  

The common aspect of various processes of an organization is as all processes are exposed to failure. All 

processes create failure and these failures lead to re-work, the wastage of cost and human resources. By defining 

the criteria indicating the failure in process, Six Sigma can compare the performance condition of various 

processes and helps the organization for decision making regarding resources concentration for better 

performance [3]. 

 

Features of Six Sigma: 

1- It is including various techniques, approaches and skills as necessary for the growth and success of 

organization and is not defined as a set of statistical techniques. 

2- Implementation of Six Sigma is not restricted to specific part of organization or organization to private 

sector. Thus, its implementation method is flexible and is not in definite framework for all levels. 

3- The issues of human resources of organization as creativity, collaboration and team work, 

communication and motivation are more than blind consideration to technical issues and statistics of Six Sigma. 

4- Referring the experiences of implementing Six Sigma in various organizations shows its success. 

5- Despite bottom up procedures, Six Sigma is a top to down approach raised with continual interest of 

top management in company. 

6- In both levels of plans and projects of Six Sigma, the responsibility is for top managers and 

professional experts. 

7- It is a systematic method. 

8- It is based on data and information and it depends upon statistical tools and the design of tests [3]. 
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Conclusion: 

Today, productivity improvement is one of the most important goals of organizations and institutions. To 

increase productivity and achieving competitive advantage for sustainable staying in global trading field, 

organizations dedicate the great part of their consideration to eliminating the problems and weaknesses in 

systems and their processes and it is a logical approach. Variety of dimensions and nature of issues and barriers 

of the organization require that the managers of organizations apply various tools to eliminate the existing 

barriers. The tools that their application can lead to improvement in organization and its processes. Their 

approach is different. The organizations should have true perception of their problems and they should be 

informed of the nature and method of performance of problem-solving tools that by selection and correct 

application of these tools can eliminate the problems and create continual improvement in organization.  

Six Sigma is a system combining powerful leadership and participation of employees with each other. In 

addition, the benefits of six sigma are not only their financial benefits. In the organization in which six sigma is 

applied, people of various levels can understand better perception of customers, creating transparent processes, 

using significant criteria and powerful improvement tools can lead to high effectiveness and less confusion and 

it has reward for them. Thus, to implement Six Sigma in work, the managers in all levels as top managers to 

operating managers should be committed to resources investment and from the beginning of the start of Six 

Sigma plan to the implementation and its improving, the program is not supported.  

The managers should consider that “employees are the greatest assets of each company. The knowledge and 

tools of Six Sigma can give high potential for the changes of companies.  

They can reduce defects to stop extra costs. In all organizations with hidden costs, there are a lot of defects 

and its financial impact on productivity is customer satisfaction and considerable profitability. Six Sigma helps 

you to identify the existing problems in process and reduce the defects creating the time, monetary, opportunity 

costs and costs of losing customer. 

Six Sigma helps you to find vital features for customers define the effective factors on above features and 

reduce the fluctuations in these key factors. 

Implementation of Six Sigma methodology has some costs. The costs of time, sources, consulting, training 

and improvement. But the investment return shows that it worth and when the defects and inefficiency are 

reduced, the costs are returned naturally. 

 

REFERENCES 
 

[1] Ablanski, Nik. 2007. Re-engineering and management. Changing the organizations. Mansure Sharifi. First 

Vol. Tehran: Arvin publications. 

[2] Besharatnia, 2010. Fateme. Six Sigma. The first   student conference of IT in Iran. 

[3] Rezayi, Kamran, Nematian, 2006. Hamed. Using six Sigma and pure methodology as integrated. The first 

international conference of Six Sigma. 

[4] mojibi, Turaj, 2010. Aghapour. Afshin. The challenges of implementation of six sigma methodology in 

state sector (case study of pipeline and telecommunication). Journal of management. 7: 18. 

[5] Nikdel, Alireza, Rabani, Masood. Manavizade, Neda, Fatemi, 2006. Seyed Mahshid. Using six Sigma 

approach in petrochemical industry. International conference of Six Sigma. 

[6] Greg, B., 2005. Six Sigma for Small Business, Library of Congress Cataloging-in-Publication Data, ISBN 

1-932531-55-6. 

[7] Kim, D.S., 2006. A Study on Introducing Six Sigma Theory in the Library for Service Competitiveness 

Enhancement, Academic Information Center & Library Hanyang University.  

[8] Pande, P.S., R.P. Neuman and R.R. Cavanagh, 2000. The Six Sigma Way: How GE, Motorola, and other 

top companies are honing their performance hardcover, http://www.amazon.com. 

[9] Tennant, G., 2000. Six Sigma: SPC and TQM in Manufacturing and Services, http://www.amazon.com 

  

http://www.amazon.com/

