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Abstract— Indian small scale units have been growing with a 

rapid speed in the present manufacturing market. With the 

outsourcing taking place almost in all the manufacturing 

units small and mid-sized units has been becoming the 

influential contributors to the production and the final used 

products. All companies have suppliers for the raw material 

and all the pre manufactured products they receive from the 

outside. Productions units are focusing on the 

implementation of the Six Sigma in the SME’s also. This 

paper focuses on the implementation of the Six Sigma 

toward the dream of the quality and achieving the Six Sigma 

methodology in Small Manufacturing Enterprises (SMEs). 
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I. INTRODUCTION 

Indian is emerging as one of the most attractive small 

manufacturing enterprise in the world. Many of the 

enterprises think to shift to a higher level but no production 

quality id being maintained at the small level and also at the 

midsized level. Hence it is uncertain that the SMEs can 

deliver the right quality and also to be in the race with this 

competitive market with all the other players. The 

attainment of the quality has helped the companies not to 

deliver the quality of the goods to the large scale 

manufacturers but also helps in the attainment of the goal of 

turning those SMEs into Large Manufacturing 

Enterprise(LMEs). In today’s world the SMEs plays a vital 

role in the modern economies. Therefore, SMEs should 

retain quality so that all the units can manufacture. 

Numerous new techniques had been developed to improve 

quality, reduce cost and improve the responsiveness of the 

products to develop the quality.to compete with the market 

various processes regarding the quality like Statistical 

Process Control (SPC), Kaizen, Total Quality 

Management(TQM), Benchmarking, Theory of constraints, 

Business Excellence has been adopted from time to time. 

However, with the development of the Six Sigma (SS0 

methodology developed by the Motorola the approach to 

improve the quality has flourished into a new aspect. 

However various industrial sections have been divided in 

India which has come under the various classifications in the 

Indian manufacturing units. According to the Department of 

Scientific & Industrial Research (DSIR), small and medium 

enterprises are defined as “those companies who have an 

investment in plant and machinery of up to INR 5 Crores. 

Medium enterprises are the ones who have an investment 

between INR 5 Crores to INR 10 Crores in plant and 

machinery. Companies having a turnover of up to INR 50 

Crores were considered as small company and companies 

with turnover in the range of Rs. 50 to 250 Crores were 

considered as medium companies”. So it is thus necessary to 

develop a roadmap in which the Six Sigma strategy can be 

fully deployed in SMEs. Many industry Giants like TATA 

motors limited are encouraging their supplier to apply the 

SS quality management Practice. 

A. Comparison of Six Sigma with other Quality 

Management practices 

Total quality management is a never-ending process to 

satisfy both the internal and the external customers. The 

core ideas which are being presented by Deming, Juran, 

Crosby, and Ishikawa are the key elements of TQM. They 

have given the various core ideas about the implementation 

of the TQM in the industries however further quality 

management practices like Lean has been developed 

alongside. Lean Management mainly focuses on Process 

flow (Bell, R., 2011) whereas SS seeks to improve the 

quality of process (Pfeifer, T. et. al, 2004) outputs by 

identifying and removing the causes of defects (errors) and 

minimizing variability in manufacturing and business 

processes (Does, R. et. al, 2002). But the point that needed 

to be further consideration is that the Six Sigma is all about 

process performance and TQM focuses on all activities. 

B. Status of Six Sigma practice in Indian manufacturing 

enterprises 

Indian SMEs has strong foundation in the form of Quality 

Management System (QMS). But except a few, many have 

not yet adopted advanced breakthrough quality 

improvement strategy like Six Sigma and other continuous 

process improvement techniques. Quality related costs have 

been measured to be as much as 40% of sales in some 

organizations. These costs, known as the Costs of Poor 

Quality (COPQ), can occur in many different ways ranging 

from scrapping of work in process, customer returns after 

the products are sold and even retyping letters (Berghe W., 

1997). The limited resources of a small or medium size 

organization can pose difficulties for the implementation of 

Six Sigma such as employee education, flow of information 

and practical experimentation (Patel, D. 2004). Antony, J. 

(2008) provides an excellent resource for those people who 

believe that Six Sigma is primarily meant for large 

companies and also makes an attempt to remove one of the 

common myths of Six Sigma. The results of his study 

clearly indicate that Six Sigma is equally applicable to both 

large corporations and small companies. In fact, the results 

are quicker and much more visible in smaller companies 

than in larger corporations. Desai and Patel, (2009) pin 

pointed the results obtained from a cross-sectional study 

accomplished for the rate of response and benefits of Six 

Sigma implementation from different key sectors of the 

Indian industries. 

C. Six Sigma Relevance for Small Industries 

The contribution of small manufacturing Enterprise (SME) 

to the Indian economy cannot be ignored. SMEs sector is 

contributing at whole other level towards the growing 

economy of the India. The increasing demand for high 

quality products and highly capable business processes by 

large organizations has left no choice for the SMEs. They 

need to meet the new demands everyday with in the 

accepted range of the quality which the large giants asking 
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from them. To meet this new set of business needs, 

organizations need to deploy tools, which can enable them 

to remain competitive and grow in the increasing digital age 

(Burton 2004). Over the relatively short interval of time 

since Six Sigma was first conceived at Motorola, its 

application has been principally used within only the large 

manufacturing companies. With the passage of the time the 

large scale manufactures has been asking the small scale 

suppliers to also imply the Six Sigma principles. For years 

Six Sigma has been implemented with success in many large 

corporations and there are very few studies of its 

implementation in smaller organizations. Each organization 

will have its own strengths and difficulties, some of which 

may only come into light during the implementation of the 

Six Sigma. One of the major advantages of Six Sigma as an 

improvement drive is the ability to introduce a common 

criterion of customer-perceived quality, which should be 

applicable to any size and type of organization. As small 

companies are more agile, it is much easier to buy-in 

management support and commitment as opposed to large 

organizations. Moreover, small companies do not have to 

lean the organization and let go and incorporate top talented 

people to engage in training. Six Sigma execution in SMEs 

is crucial because of the day-to-day operations and problem 

solving within the company. Linking compensation to Six 

Sigma implementation is much easier in small companies 

compared to a large company (Rowlands, 2004). The 

contribution of Small Manufacturing Enterprises (SME) to 

the Indian economy cannot be ignored. SME is growing its 

importance of supply chain management issues in the global 

market environment; large firms are heavily dependent on 

small to medium sized enterprises (SMEs) for the provision 

of high-quality products and services at low costs. The 

increasing demand for high-quality products and highly 

capable business processes by large organizations has left no 

choice for the SMEs except to consider the introduction of 

Six Sigma business strategy. To meet this new set of 

business needs, organizations need to deploy tools, which 

can enable them to remain competitive and grow in the 

increasing digital age (Burton, 2004). 

D. Six Sigma Implementation 

Kumi et. al., (2006) defined Six Sigma as a statistical 

measure of the performance of a process or product. It is 

used as a quality control mechanism, which intends to 

reduce defects or variations in a process to 3.4 per million 

opportunities thereby optimizing output and increasing 

customer satisfaction. Six Sigma has been defined in 

different ways by researchers all over the world and 

according to Walters (2005); there is no perfect way to 

describe Six Sigma. From various definitions available in 

the literature, it can be concluded that Six Sigma implies 

three things: statistical measurement, management strategy 

and quality culture. It is a measure of how well a process is 

performing through statistical measurement of quality level. 

It is also a quality culture which includes both statistical and 

management strategy and provides the way to do things 

right at the first time and to work smarter by using data 

information. It also provides an atmosphere to solve many 

CTQ (critical-to-quality) problems through team efforts. In 

addition to 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 

(Pande, P., et. al. 2000) [8]. 

E. The DMAIC Six Sigma Methodology 

The Six Sigma is not merely a quality improvement strategy 

in theory, as it features a well-defined methodical approach 

of application in DMAIC and DMADV which can be used 

to improve the quality of production. At the core of 

DMAIC, the framework is a formalized improvement 

strategy with the following five phases i.e. define measure, 

analyze, improve and control (DMAIC).  

DMAIC can be explained as: 

1) Define 

First step is to define the problem and what the customer 

requires. The define phase sets the expectation of the 

improvement of project and maintenance of focus of Six 

Sigma strategy on customers requirement. There are many 

tools used in Six Sigma methodology for defining the 

problem and these tools are: QFD (Quality Function 

Deployment), FMEA (Failure model effect analysis), 

Process mapping, Logic Tree, Pareto Analysis etc.  
2) Measure 

The second phase is measure phase identifies the defects in 

the product, gathers valid baseline information about the 

process and establishes improvement goals.  
3) Analysis 

The analysis phase examines the data collected in order to 

generate a prioritized list of source of Variation. It is the key 

component of any defect reducing program. This is the stage 

at which new goals are set and route maps created for 

closing the gap between current and target performance 

level. Statistical tools as well as conventional quality 

techniques like Brainstorming, Root-cause analysis, 

Normality analysis, Process capability, Fish bone Diagram, 

Pareto Analysis etc. may be used for carrying out the 

analysis.  

4) Improvement 

The optimal solution for reducing variation or mean is 

determined and confirmed in the improve phase. The 

objectives of this phase are to confirm the key process 

variables, to quantify their effects on the critical to quality 

(CTQ) and use of ‘Brainstorming and Action’ workouts. 

This phase helps to identify and quantity the key process 

variables and their influence on CTQs and determine 

acceptable limits to reduce the number of defects in the 

process. This step may involve the use of a variety of 

statistical methods and tools to determine high priority 

attrition variables and need to develop and/or redesign 

functions that impart product performance and success. 

5) Control 

The final stage of Six Sigma implementation is to hold the 

gains that have been obtained from the improve stage. 

Hence in this stage the new process considerations are 

documented and frozen into systems so that the gains are 

permanent. This phase emphasizes in determining process 

capability and implementing various process controls to 

make sure the modified process stay within acceptable 

limits. 
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II. CONCLUSIONS 

As small companies are more agile, it is much easier to buy 

in management support and commitment, as opposed to 

large organizations. The education and training component 

is much harder for smaller companies. Moreover, small 

companies do not have the sack talented people to engage in 

training, followed by the execution of Six Sigma projects. 

These people are crucial to the day-to-day operations and 

problem solving within the company. Academic institutions 

should help SMEs to meet their customer or stakeholder 

needs and assist them in creating value for their key 

customers. This will ensure development of a stable, long-

term and cost-effective quality in the long terms of the 

running of the company. Having a pragmatic approach, Six 

Sigma can help by following the below mentioned steps; 

 Define the need to improve and share – communicate 

and drive positive dissatisfaction with current business 

performance, based on facts.  

 Measure and analyze opportunities for the project 

selection – create a pull system for improvements, 

where projects are pulled from and defined by 

business/customers’ needs. 

 Drive by personal inspiration – improvements driven by 

business process owners, who need to have ability to 

create and share vision and inspirational passion and 

can provide necessary resources to improve and sustain. 

 Make it happen – promote that the smallest action is 

larger than the biggest intention. 
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