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Abstract: - The purpose of this research note is to examine the use of six sigma Methodologies in order to increase customer satisfaction, 
profit maximization and future research areas mostly by using DMADV method. In the era of cut throat competition, especially in automobile 
sector, success of an organisation resides in its ability to respond quickly to the needs of its customers. These customer needs must be 
attended with minimum manufacturing costs, minimum lead time to launch the product in market and delivering better performance than the 
existing competitors in the market. Therefore, Indian companies in order to compete with global companies, it is very much essential to be at 
par, in all spheres of business aspect. Cost and Quality are two very important aspects to be globally competitive, to capture market share, to 
retain customers to be in business and to achieve business excellence. Integration of Six Sigma Methodology, Lean, Knowledge Management 
and Cost of Poor Quality is a approach for such a systematic innovation management and improvement of processes. For problem solving 
using six sigma methodology (DMADV) and Lean, based on the project work and investigation of lean and six sigma   methodology, blank soft 
template is designed, developed and used for implementation of six sigma case studies as guide for step by step problem solving and for 
continuously updating the project status phase by phase or as per the reportable status is completed. 
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——————————      —————————— 
 
1 INTRODUCTION 

 
he Organizations may use right from 7 QC tools, Quality Circles, Kizens, Small Group Activities to the modest tools like 
Six Sigma Methodology or QC Story Approach for problem solving depending upon the nature and complexity of the 

problem. Where problem is chronic in nature and problem is known, however, reasons are not known, everything seems to be 
OK, however, defects are getting generated, and such complex problems are solved using Six Sigma Methodology.  

In the present times Six Sigma Methodology and QC Story are very famous and powerful tools and are widely used in 
the global industries. The increase in demand of the growing customer looking for a better quality of product has compelled 
corporations to adopt Six Sigma in order to improve the quality for enhanced competitive advantage. 

Indian Automobile Industry has already started using Six Sigma Methodology for vehicle design and process 
improvement to survive in the global competition. It is very important to study and investigate how Six Sigma Methodology is 
employed in Indian Automobile Industry for designing the product or for Process Improvement and importance of Six Sigma 
Methodology to reduce Cost of Quality. This motivates to take up research on this topic. 

Six sigma is now a global brand and something of a revolution. The objective of this paper is to review and examine the 
evolution, benefits, and challenges of six sigma practices and its future as a management tool in organizations. 
 

2 SIX SIGMA METHODOLOGIES 
 

Six Sigma is a disciplined, data-driven approach and methodology for eliminating defects in any process, from 
manufacturing to transactional and from product to service. This is accomplished through the use of two Six Sigma sub-
methodologies: DMAIC and DMADV. 

 The Six Sigma DMAIC (Define, Measure, Analyze, Improve, and Control) is an improvement system for existing 
processes for incremental improvement. 

 The Six Sigma DMADV (Define, Measure, Analyze, Design, and Verify) is an improvement system used to develop new 
processes or products. 

 
            Figure 1: Six Sigma Methodology 

 

Six Sigma 
Methodology 

Six Sigma for Process 
Improvement 

(DMAIC) 

Six Sigma for 
Product Design           

(DMADV) 

T 

IJSER

http://www.ijser.org/


International Journal of Scientific & Engineering Research, Volume 6, Issue 1, January-2015                                                                                                   1537 
ISSN 2229-5518 

IJSER © 2015 
http://www.ijser.org 

Six Sigma is a management strategy that maximizes customer satisfaction and minimizes the defects that create 
customer dissatisfaction.  Six sigma methodology can be used for improvement of process (called DMAIC) and also is a 
powerful tool for new product design or improvement in the existing product design (called DMADV). The five step DMAIC 
approach of Six Sigma reduces the defects in process, product or service. Flow charts, Pareto analysis, Cause & Effect diagrams 
are the most frequently used basic analysis and measurement tools by Six Sigma implementation teams. Investigation as regards 
application of Six Sigma methodology for process improvement in Indian automobile industry is done and complete framework 
is prepared and illustrated. 

Lean and Knowledge Management are supportive to Six Sigma- DMADV methodology and Six Sigma- DMADV 
reduces cost of quality. Also Lean and Knowledge Management reduce cost of quality. Therefore, combination of Lean, Six 
Sigma-DMADV and Knowledge Management is very powerful for process improvement and reduction of cost of quality. 

It is very vital and important to note that six sigma methodology can be applied for product / assembly/ sub-assembly 
design and it is very powerful tool which helps in launching the first time right product.   
DMADV (Define opportunity, Measure performance, Analyse opportunity, Design the product and Verify the design) is the Six 
Sigma Methodology followed for the new product design. 
 
3 DMADV 
 
3.1 Define:  
In this phase a serious problem is identified and a project team is formed and given the responsibility and resources for solving 
the problem. Identify purpose, identify and set measurable goals from the perspective of both the organization and stakeholder, 
develop schedule and guidelines for review, identify and assess risks. 
 

 
Figure 2: Goal of Define Phase 

3.2.1 Define customer requirements 
The challenge is to understand how our customers define and prioritize the various needs and expectations they have of your 
products and services. They are- 
 
Quality: Product or service features, attributes, dimensions, characteristics related to the function of the product, reliability, 
availability, taste, effectiveness- Also freedom from defects.   
Cost: Prices to consumer, repair costs, purchase price, financing terms, depreciation. 
Delivery: Lead times, delivery times, setup times, cycle times, Delays. 
Service and safety: Service requirements, after purchase reliability, parts availability, service, warranties, maintainability, 
product liability, product/service safety. 
Corporate responsibility: Ethical business conduct, environmental impact, regulatory and legal compliance. 
 
3.2 Measure 
In this phase data is gathered and analyzed that describes with precision and accuracy- what is happening? What is current or 
baseline, and level of performance of the process that creates the problem. It also produces some preliminary ideas of possible 
causes for problem. Define requirements, define market segments, identify critical parameters for design, design scorecards to 
evaluate design components that are Critical to Quality (CTQ), reassess risks; assess production process capability and product 
capability.  
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This phase entails selecting product characteristics; i.e., dependent variables, mapping the respective processes, making the 
necessary measurement, recording the results and estimating the short- and long term process capabilities. Quality function 
deployment (QFD) plays a major role in selecting critical product characteristics. 
 

 
Figure 3: Goal of Measure phase 

3.3 Analyze 
In this phase theories are generated as to what may cause the problem and by means of testing the theories, root causes are 
identified. This phase is concerned with analyzing and benchmarking the key product/process performance metrics. Following 
this, a gap analysis is often undertaken to identify the common factors of successful performance; i.e., what factors explain best-
in-class performance. In some cases, it is necessary to redefine the performance goal. In analyzing the product/process 
performance, various statistical and basic QC tools are used. Develop design alternatives, identify the best combination of 
requirements to provide value within constraints, develop conceptual designs, evaluate, select the best components and develop 
the best available design. 

 
Figure 4: Goal of Analyse Phase 

 
3.4 Design 
Develop a high level design, Develop exact specifications, Develop detailed component designs, Develop related processes, 
Optimize design. In the Design step detailed process maps are created for the production facility layout, along with the 
engineering detail of the product specification. All the critical process parameters are identified; failure analysis is conducted to 
determine the potential risks; capability analysis is conducted to determine design robustness, and statistical analysis is used to 
establish tolerances for critical parameters. 

 
Figure 5: Goal of Design Phase 

 
3.5 Verify 
Validate that the design is acceptable to all stakeholders, complete pilot test, confirm expectations, expand deployment, 
document lessons learned The Verify step engages the customer in product testing through pilot tests that demonstrate the 
marketability of the product as well as its production readiness. Pilot tests are used to verify the details for transition to full 
production as well as the implementation of the control procedures for routine production after ramp-up to the full forecast 
volume is achieved. The control plan for the product is embedded in its assembly procedures, test procedures and acceptance 
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criteria. The product completes development and transitions to full production upon completion of the Verify step that is 
marked by an official product launch. 

 
Figure 6: Goal of Verification Phase 

Design Validation 
 
The objectives of design validation are 

 To validate/ conform the design actually works in the real operating environment 
 May be part of initial design verification plan document or may be developed separately 
 If multiple applications are foreseen for new product, plan to cover all possible applications/environments in which the 

product is likely to be used. 
             On successful validation of product and process during pilot run, final SOPs, control    plans, and process 
documentations are prepared and commercial production run is conducted. If any further fine tuning is required as regards 
internal observations, customer feedback, field performance is done. Accordingly documents are reviewed and modified to 
incorporate the final changes if any and project is handed over to operations team.  
 
4 SUMMARIES 
 

Investigation of application of six sigma methodology for new product design / improvement in design in Indian 
automobile industry is explains details on all steps and tools used in DMADV methodology of six sigma application for product 
design as used in Indian automobile industries and their suppliers/ subcontractors.  

DMADV helps in designing and launching first time right product with robust design features incorporating all 
customer requirements, more tighter tolerances and focuses on improved fit function and product performance which helps in 
reduction of internal and external failures   costs. Thus DFSS helps in reducing cost of quality. 

DMADV improves product performance, helps in designing robust and reliable product with lesser maintenance cost, 
lesser spare changing frequency and improves customer satisfaction, improves business profitability and increases market share 
of the business. 

During define, measure, analyse, design, design verification phase, knowledge management done for various 
requirement viz. voice of customers, competitor data, benchmarking data, legal and regulatory requirements, quality function 
deployment for similar products, brain storming details, Kano analysis, earlier design data, identification of scope of replication 
or horizontal deployment supports quick problem solving by DMADV tool of six sigma methodology.  Value stream mapping 
and application of lean tools during product design stage by taking care of minimizing number of components in the assembly, 
reducing weight without compromising on strength, etc lean helps in reduction of cost of quality. Lean along with six sigma is 
powerful tool. Lean supports six sigma and reduces cost of quality.  
 
5 CUSTOMER SATISFACTION 
 

Customer satisfaction is one of the watchwords for company survival in this new 21st century. Customer satisfaction can 
be achieved when all the customer requirements are met. Six Sigma emphasizes that the customer requirements must be 
fulfilled by measuring and improving processes and products.  

The identification of customer requirements is ingrained in Six Sigma and extended into the activity of translating   
requirements   into important   process and   product characteristics. As customers rarely express their views on process and 
product characteristics directly; a method called QFD (quality function deployment) is applied for a systematic translation. 
Using QFD, it is possible to prioritize the importance of each characteristic based on input from the customer.  

Six Sigma improvement projects are supposed to focus on improvement of customer satisfaction which eventually gives 
increased market share and revenue growth. As a result of revenue growth and cost reduction, the profit increases and the 
commitment to the methodology and further improvement projects are generated throughout the company. This kind of loop is 
called “Six Sigma loop of improvement projects,” and was suggested by Magnusson, et. al. (2001).  

IJSER

http://www.ijser.org/


International Journal of Scientific & Engineering Research, Volume 6, Issue 1, January-2015                                                                                                   1540 
ISSN 2229-5518 

IJSER © 2015 
http://www.ijser.org 

6 FUTURE SCOPE OF WORK 
 
Investigation as regards application of six sigma methodology to Indian automobile industry for reducing cost of quality is done 
for manufacturing processes. However as stated above, Six Sigma Methodology is industry independent and it is applicable to 
all business process.  Viz. Purchasing, marketing, financial marketing, finance etc. Future work may be taken up as follows. 
• Application of six sigma for non manufacturing processes in Indian automobile industry. 
This includes various functions viz. purchase, finance, marketing, stores, maintenance etc. These functions are though non-
manufacturing, make a lot of impact as regards business is concerned. Six Sigma project may be taken up to improve on time 
delivery performance by marketing or it may be taken up to ensure no stock out situations by purchase or for inventory control 
and optimization by stores. Finance may take up the project for minimising cost of borrowing.  
• Application of six sigma to Indian engineering industry viz. non automobile companies. 
This includes manufacturing industry segment which is non automobiles viz. Electronic goods manufacturing, house hold 
appliances manufacturing, ship building, air craft building, etc. This is very big industry segment and both six sigma 
approaches (DMAIC and DMADV) can be used for process improvement and new product development. 
 
• Application of six sigma in hospitality industry, Application of six sigma in small scale industry. 
This includes small units with restricted turn over. This segment is catered for Six Sigma application to some extent if they are 
suppliers or subcontractors for automobile industry as a part of supplier quality improvement programme. However, a lot of 
scope exists to study six sigma applications and its role in reduction of cost of quality for the segment. 
 
7 RESULTS AND DISCUSSIONS 
 
• Six sigma is a methodical approach and philosophy widely used by automobile industry for improvement in existing 

process. Through analysis of data problems are identified as chronic or sporadic. Sporadic problems are handled through 
abnormality handling route. & QC tools, Quality Circles, Kaizens, Why –Why analysis, 8D format may be used or it could be 
based on experience.  Problems are addressed.  

      Chronic problems (viz. recurring internal rejections, repetitive re-work, repetitive customer complaints, field failures, 
customer returns, in-house defect generation, supplier quality problems of repetitive nature, etc.)  are solved by using 
structured problem solving tools viz. six sigma methodology or Q.C. Story approach.  

• For problem solving using six sigma methodology (DMAIC) and Lean, based on the project work and investigation of lean 
and six sigma methodology, blank soft template is designed and developed as guide for step by step problem solving and for 
continuously updating the project status phase by phase or as per the reportable status is completed. This will also help in 
reviewing the status of the project any time and keep the track of events.  

• Though in this project main focus we have kept on Indian automobile industry, we may remember that domain for Six 
Sigma Methodology is all business process and it is industry independent. 
 

 
8 CONCLUSION 
 

Six sigma is methodology and a powerful quality improvement and design improvement tool. It can be used for existing 
process improvement. Six Sigma can be used for improvement in existing product design or in the process of a new product 
development. Six sigma methodology is problem solving tool and used to solve chronic problems where in problem is known, 
however reason/s for problem are not known.  Six sigma methodologies are used by Indian automobile industry for supplier 
quality improvement. Six sigma methodologies helps in defect reduction, process improvement, inventory reduction, 
productivity improvement, reduction in customer complaints, reduction in field returns, reduction in field failures, reduction in 
warranty costs, and etc leading reduction in Cost of Poor Quality. Six sigma methodology and Knowledge Management are 
closely associated and supportive to each other. Six Sigma is an “Industry Independent” methodology and has been successfully 
applied across: 
 Manufacturing industry including Automotives, Aerospace, Health Equipment, FMCG, Electronic goods, Continuous 

process industries, Textiles, etc. 
 Service industry including Telecom, Banking and Financial Services, Health care, Hotels, IT, ITES, Airlines, Cargo 

movement, Support Services, HR services, Marketing Services, etc. 
 R&D organizations or in R&D functions of various organizations. 
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