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ABSTRACT 

The synergy of Lean principles and Six Sigma model is very much necessary 

for the excellence of Technical Education in India. We studied the concurrency 

between the two management models in this paper as well as described how it can be 

added for organizational improvement with several positive aspects. Besides that we 

also studied two cases of higher education as well as insurance sectors to know the 

performance gap. It has been concluded that proper monitoring is the ultimate 

solution for better performance of the service sectors in India like technical education 

and insurance. 

INTRODUCTION 

We are now just in beginning to implement process improvement using Six 

Sigma methodologies in education service sectors. Six Sigma methods are 
complementary and can be used by organizations to increase throughput and reduce defects. 

In the mindset of the activity, we have noticed that practitioners need more 

information. Those on the receiving end have very practical questions related to the 

number of new tools, they need to learn and plan for additional training. Those 

responsible for implementing Six Sigma or for transitioning to an integrated 

methodology are interested in the details of deployment: how to successfully 

integrate, without causing undue organizational stress. Finally, senior administrators 

are interested in the payoff: how can we ensure that the organization will benefit from 

the best aspects of both approaches without independent parallel investments in 

implementation and training? In this paper, we attempt to address some of these 

practical issues describing key principles of the two approaches. 

Comparing Six Sigma and Lean Methodologies: - 

 Six Sigma methodology focuses on defect and variation reduction and that 

lean approaches are used to eliminate waste and to improve flow and 

throughput. But to really compare the two methods, it is useful to look more 

deeply at some definitions. Some definitions that are more resonant with our 
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thinking, we present it at the following that we have adapted from the 

literature. 

 Six Sigma is a management philosophy that seeks to increase profitability and 

consumer satisfaction by improving business process through the use of data 

and statistical analysis to decrease process variation and to reduce defects. 

 Lean enables the production and delivery of the right amount of high-quality 

products and services (as defined by customers) at the right time, the first 

time, while minimizing waste and being open to charge. 

Comparing these two definitions, it is apparent that there is a difference in the way 

they sound. The definition of Six Sigma sounds analytical, while the definition of lean 

sounds operational. This does not mean that one approach is better than the other-they 

are just different. 

 

 Principles between Lean and Six Sigma that make their applications different. 

As the definitions indicate, Lean and Six Sigma are both management 

philosophies, and they embody different, yet overlapping ways of thinking 

about how best to manage an organization. Paying attention to these principles 

in addition to tools will result in a deeper, more sustainable deployment. 

 The difference in the management philosophies of the two approaches can also 

be seen in the 10 rules of Lean and Sigma show in Figure 1. We obtained the 

10 rules of Six Sigma from discussions with expert practitioners.  

 

10 Rules of Six Sigma 

1. View performance from the position of the customer 

2. Understand the process 

3. Make decisions based on data and analysis 

4. Focus on the most important issues. 

5. Use statistical models 

6. Pay attention to variation 

7. Use standard methodologies 

8. Select projects for financial impact 

9. Establish project governance structure 

10. Enlist senior management support 
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10 Rules of Lean 

1. Eliminate waste 

2. Minimize inventory 

3. Maximize flow 

4. Pull production from customer demand 

5. Meet customer requirements 

6. Do it right the first time 

7. Empower workers 

8. Design for rapid changeover 

9. Partner with suppliers 

10. Create a culture of continuous improvement. 

 

Integrating Lean and Six Sigma 

  We believe that organizations have the opportunity to achieve business 

excellence by combining that data-driven, analytical aspects of Six Sigma with 

operational and cultural aspects of Lean by a deployment model that utilizes the best 

features of each methodology. 

We have observed that the most successful integrations are those that apply Lean and 

Six Sigma in a way that is best aligned with each of their philosophies. The 

integration challenge is to create the best process and organizational infrastructures to 

support each of these methods, and to align these infrastructures so that the Lean and 

Six Sigma initiatives are complementary. 

We will describe our approach for doing this in a later section of this paper. But 

before we get there, we are first going to discuss approaches that organizations 

typically employ to integrate Lean and Six Sigma and reflect on their advantages and 

limitations. 

 Lean Six Sigma Deployment Models 

There are three deployment models 

• Augmented deployment 

• Parallel deployment 

• Sequential deployment 
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Augmented deployment is the tool-based approach. Lean tools are added to DMAIC 

or DFSS methodologies to create a “Lean GB” or “Lean BB” curriculum. These tools 

are typically introduced into the Measure and Improve step of DMAIC to help create 

new process solutions that focus on flow as well as on defects. Similarly, Lean 

principles are introduced in the Design Step of DMADV to ensure that new processes 

are designed to minimize waste and maximize flow. 

Parallel deployment involves separate Lean and Six Sigma deployments. There are 

two ways in which this can take place. One way is where organizations have a Six 

Sigma program and a Lean program running simultaneously. These are usually in 

different parts of the organization. For example, manufacturing organizations may 

have Lean programs in their factories, and may also launch an enterprise-wide Six 

Sigma program. The other way in which parallel deployment takes place is through 

the use of an integrated project selection model, where projects either follow Six 

Sigma or Lean methods depending on the nature of the problem (i.e., Six Sigma 

where defect reduction or variation reduction is the objective, and Lean where cycle 

time decrease or throughput increase is desired). In this case, Lean is used as a 

parallel problem-solving approach to DMAIC, and Lean projects are conducted as 

short-term “events” where a particular problem is defined and solved. The full suite of 

Lean tools and the Lean philosophy of integrating improvement into daily work do 

not typically come into play in these events—they tend to be more like DMAIC 

projects with a less rigorous Measure and Analyze step. Sequential deployment is 

typically used by organizations that are beginning to implement process improvement 

initiatives. 

In this kind of deployment, organizations begin with Lean projects to 

streamline processes and reduce waste and then graduate to Six Sigma projects to 

address problems and improvement opportunities that require greater analysis. 
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Table 1: Summary of Lean Six Sigma Deployment Strategies 

Deployment 
Approach 
 

Used When Advantages Limitations 

Augmented Organization has an 
ongoing 
Six Sigma program 
which is 
Highly visible 

Easy to incorporate 
to training program 

Focus is only on 
tools, not on an 
optimal integration 
strategy 

Parallel – Separate 
Lean and 
Six Sigma 
Deployments 

Deployment is 
decentralized and 
established Lean or 
Six Sigma programs 
already exist. 

Both Lean and Six 
Sigma are deployed 
where they are most 
needed. 

Lack of integration 
fails to optimize 
benefits. 

Parallel-Integrated 
Project Selection 

Centralized Six 
Sigma program 
is mature and there is 
a 
need for speed of 
execution 
and for new tools 

Broader selection of 
projects can cover a 
wider range of issues 
more quickly. 

Learn is primarily 
deployed as 'projects' 
and does not exploit 
continual 
improvement in daily 
work. 

Sequential 
Deployment 
 

Organization is just 
embarking on a 
process improvement 
effort 

Quick wins through 
Lean projects help to 
demonstrate benefits. 

Learn is used as a 
problem-solving 
methodology with a 
limited toolset. 

 

Deployment Approach 

 Parallel – Separate Lean and Six Sigma Deployments. 

 Parallel – Integrated Project Selection. 

 Sequential Deployment 

 

Used When 

Organization has an ongoing Six Sigma program which is highly visible. 

Deployment is decentralized and established Lean or Six Sigma program already exist. 

Centralized Six Sigma program is mature and there is a need for speed of execution 

and for new tools. 

Organization is just embarking on a process improvement effort. 

Advantages 

 Easy to incorporate into training program. 

Both Lean and Six Sigma are deployed where they are most needed. 

Broader selection of projects can cover a wider range of issues more quickly. 

Quick wins through Lean projects help to demonstrate benefit. 
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Integrated Lean Six Sigma Approach 

  The Integrated Lean Six Sigma approach therefore begins with documenting 

the key core and enabling processes for our organization, if this documentation does 

not already exist. This documentation does not need to be very detailed. 

Each cycle of Lean Six Sigma improvement involves three steps: 

1. Selection of a process (or processes) for improvement 

2. Identification of process issues that need to be addressed 

3. Implementation of improvement activities and monitoring 

 

In the Select step, we choose the process or processes that need to be improved in the 

current Lean Six Sigma improvement cycle. Some guidelines for project selection 

could be: 

 Process is customer-facing and market is changing 

 Critical business issues or pain points exist that need to be addressed 

 Process is not well documented, or needs to be designed 

 Process performance is not stable and a lot of variability exists 

 Process has large amount of rework 

 Process is alternately under and over-utilized 

 High turnover or burnout rate of process staff 

 Process does not respond quickly to change in product 

 Flow of materials or information in the process is not uniform 

In the Identify step, we list the specific issues that need to be addressed in the 

improvement effort. This identification needs to be done at all levels of the 

organization contributing to the process and must be done with upstream and 

downstream processes in mind. This identification is a “laundry list” of all possible 

improvement issues, big and small, and requires participation of senior managers of 

the process or associated organizational business unit, Six Sigma Black Belts, 

operational level managers, and staff. For example, for a customer service process, the 

list of issues could include: 

1. Reduce average speed of answer 

2. Reduce the number of customer transfers 

3. Reduce the number of pieces of paper on a customer service agencies desk 
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4. Allow customer service agents to be able to reach out to “buddies” to ask a 

question 

5. Make sure that all necessary items (job aids, incoming work orders, outgoing 

work orders, fax in-tray, etc.) for doing work are organized in the work space 

6. Reduce the time taken to log in after breaks 

7. Reduce the number of incorrect answers provided to customers 

Finally, in the Implement step, we can use our organization’s Lean and Six Sigma 

governance structures to make the improvements. For the issues that require Six 

Sigma, we can use DMAIC or DMADV. For the issues that require Lean, we train the 

people who operate the selected processes to use the Lean model. This model presents 

a systematic way of undertaking everyday process improvement using Lean concepts. 

The model begins with changes in one’s work area, links up these changes with 

upstream and downstream improvements, and finally looks at ways of increasing 

throughput and reducing waste across the entire process. Some of the activities 

suggested by the Lean Pathway may be changes to daily work; others may require 

targeted events, and still others may turn out to require more sophisticated analysis 

and may be re-chartered as Six Sigma projects. 

The Implement step should also involve a monitoring component. We track 

the completion of the processes that are being improved using Six Sigma methods, 

and train the operators of the process on any daily improvement activities that need to 

be carried on after the Verify and Control steps. Similarly, we make sure that the use 

of job aids or better practices that arise from the Lean activities are integrated into 

daily practice. Over time, operators should continue to make small, incremental 

improvements in their everyday work using the Lean principles of improvement. We 

continue to monitor the performance of processes we have improved until it is time 

for another improvement cycle. Based on our monitoring, we return to the Select step 

as needed. In this way, we continue to integrate Lean and Six Sigma methodologies in 

a systematic way over time, and incorporate the two methodologies into all the 

organization’s processes. 

GAP analysis 

A study has been done to find out the Gaps of Educational & Financial service 

sectors. The goal of gap analysis is to identify the gap between the optimized 

allocation and integration of the inputs, and the current level of allocation. Some 

issues are identified where Gaps are prevailing in both the sectors. Some views have 
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been given to analyze the Gaps with Lean Management philosophy as it focuses on 

perfection of the organization to free from the waste. 

Perspective of Gap analysis: 

Gap analysis is a formal study of what a business is doing currently and where it 

wants to go in the future. It can be conducted, in different perspectives, as follows: 

   1. Organization (e.g., human resources) 

   2. Business direction 

   3. Business processes 

   4. Information technology 

In this paper we are trying to take care for Organizational aspects. 

Gap analysis generally refers to the activity of studying the differences 

between standards and the delivery of those standards (Rother, M., Shook, J., 2003). 

For example, it would be useful for a firm to document differences between customer 

expectation and actual customer experiences in the delivery of medical care. The 
differences could be used to explain satisfaction and to document areas in need of 

improvement. 

However, in the process of identifying the gap, a before-and-after analysis must 

occur. This can take several forms. For example, in lean management we perform a 

Value Stream Map of the current process (Rother, M., Shook, J., 2003). Then we 

create a Value Stream Map of the desired state. The differences between the two 

define the "gap". Once the gap is defined, a game plan can be developed that will 

move the organization from its current state toward its desired future state. 

What is exactly the GAPS 

Technique for determining the steps to be taken in moving from a current state 

to a desired future-state It begins with (1) listing of characteristic factors (such as 

attributes, competencies, performance levels) of the present situation ("what is"), (2) 

cross-lists factors required to achieve the future objectives ("what should be"), and 

then (3) highlights the 'gaps' that exist and need to be 'filled.' Also called need-gap 

analysis, needs analysis, and needs assessment (Frost, Julie. (1988)). 

The GAPS in Educational and Financial service sectors 

Due to GAP the service quality becomes affected for both the sectors under 

our discussion in this paper. The most common Gaps are identified and illustrated 

below. 
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From a service quality perspective, these include: (1) Service Quality Gap; (2) 

Management Understanding Gap; (3) Service Design Gap; (4) Service Delivery Gap; 

and (5) Communication Gap (Chakrapani, Chuck.(1988)). 

 Service Quality Gap 

Indicates the difference between the service expected by customers and the 

service they actually receive. For example, customers may expect to wait only 20 

minutes to see their result in University but, in fact, have to wait more than 20 hours. 

Or a customer has to wait to deposit their money in Bank account or insurance 
premium for a long time in queue (Parasuraman, Valerie Z., and Leonard L. Berry. (1988)). 

Management Understanding Gap 

Represents the difference between the quality level expected by customers and 

the perception of those expectations by management For example, in University, 

students as customer need to get thorough lecture of their course in classroom, not to 

complete syllabus promptly in schedule time. Second case is occurring in all most all 

the educational institutes, which requires further study.  

Service Design Gap 

 This is the gap between management's perception of customer expectations 

and the development of this perception into delivery standards (Schonberger, R.J., 

1982). For example, management might perceive that customers expect someone to 

answer their telephone calls in a timely fashion. To customers, "timely fashion" may 

mean within thirty seconds.     

Service Delivery Gap 

  Represent the gap between the established delivery standards and actual 

service delivered. Given the above example, management may establish a standard 

such that telephone calls should be answered within thirty seconds.  

 Communication Gap 

This is the gap between what is communicated to consumers and what is 

actually delivered. For example, the technical institutes always emphasize on their 

placement strength, but actually after completion of the course students will get the 

scope not as per the propaganda. On the other hand, financial organization always 

makes advertisement the profitability of their products, and customers will rush to 

purchase it, but at the end it is found profitability is not sufficient.  
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Implementing Gap Analysis 

Gap analysis involves internal and external analysis. Externally, the firm must 

communicate with customers. Internally, it must determine service delivery and 

service design. Continuing with the service quality example, the steps involved in the 

implementation of gap analysis are: 

1. Identification of customer expectations 

2. Identification of customer experiences 

3. Identification of management perceptions 

4. Evaluation of service standards 

5. Evaluation of customer communications 

The identification of customer expectations and experiences might begin with 

focus-group interviews. Groups of customers, typically numbering as per admissible, 

are invited to discuss their satisfaction with services or products.  

After focus-group interviews are completed, expectations and experiences are 

measured with more formal, quantitative methods. Expectations could be measured 

statistically using questionnaires with Likert scaling (Liker, J.K., 2004).  Experience 

or perceptions about each of these attributes would be measured in a similar manner. 

Gaps can be simply calculated after quantification the two measurements for 

each of the attributes. Management perceptions are measured much in the same 

manner. Groups of managers are asked to discuss their perceptions of customer 

expectations and experiences. A team can then be assigned the duty of evaluating 

manager perceptions, service standards, and communications to pinpoint 

discrepancies. After gaps are identified, management must take appropriate steps to 

fill or narrow the gaps. 

The Importance of Service Quality Gap Analysis 

The main reason gap analysis is important to firms is the fact that gaps 

between customer expectations and customer experiences lead to customer 

dissatisfaction. Consequently, measuring gaps is the first step in enhancing customer 

satisfaction. Additionally, competitive advantages can be achieved by exceeding 

customer expectations. Gap analysis is the technique utilized to determine where 

firms exceed or fall below customer expectations (Fuller, Neil. (1988)). 
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Product Applications 

It should be noted that gap analysis is applicable to any aspect of industry 

where performance improvements are desired, not just in customer service (Womack, 

J.P., Jones, D.T., Roos, D., 1990). For example, the product quality gap could be 

measured by (and is defined as) the difference between the quality level of products 

expected by customers and the actual quality level. The measurement of the product 

quality gap is attained in the same manner as above.  

Why Lean Management is required? 

On the above brief discussion we found that all the previous measures are very 

much interested to find out the defects of the system. But, it is more important to find 

out the wastage of the system (Womack, J.P., Jones, D.T., Roos, D., 1996). Wastage 

has no value addition. Lean Management methodology helps us to free the waste of 

the system. On a example we can say, in University the Computer Science students 

attend workshop in the first year of their study. Mechanical workshop methodologies 

and techniques, which they learn, have no usage in their career. This is the waste.  On 

the other hand, in the Bank there are so many fixed deposit schemes. So one who are 

purchasing a scheme having present rate of interest When he will withdraw the cash 

after ten years same interest will be counted, but the market value will rise more and 

more in ten years. So, the person who is going to earn the interest after 10 years may 

be wastage. 

Lean Management emphasizes on the wastage of product and services as per the 

present day needs and try to improve accordingly the system for the future day needs 

(Plenert, Gerhard, (2001)). 

Lean Philosophy 

“Pursuing perfection to meet or exceed internal and external customer 

requirements by focusing on the entire value stream and a dedication to continuous 

improvement, learning, and waste reduction (Liker, J.K., 1998, Womack, J.P., Jones, 

D.T., Roos, D., 1990).” 

12 tips for transforming organization to a Lean enterprise: 

1. Start with action in the technical system, follow quickly with cultural change. 

2. Learn by doing first and training second. 

3. Start with value stream pilots to demonstrate lean as a system. 

4. Use value stream mapping to develop future state visions and help 'lean to see'. 

5. Organize around value streams. 
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6. Make it mandatory. 

7. A crisis may prompt a lean movement, but may not be necessary to turn an organization. 

8. Be opportunistic in identifying opportunities for big financial impacts. 

9. Realign metrics with a value stream perspective. 

10. Build on the organization's roots to develop its own way. 

11. Hire or develop lean leaders and develop a succession system. 

12. Use experts for teaching and getting quick results. 

 

Some themes can be emphasized to minimize Gap  

Theme Description 

“Emphasize participation and empowerment” By creating a sense of ownership among as 

many stakeholders as possible, employees will 

be more likely to enthusiastically participate 

and internalize the suggested changes. “Leaders 

need to encourage members to take ownership 

and be autonomous independent thinkers”. 

“Create a change culture” “Use culture as a tool or anchor to enable 

Change to occur”. Encouraging thoughtful 

preparation and dissemination of ideas will 

Help. 

“Emphasize purpose and vision” “Leaders should provide a consistent and 

strong justification for implementing the 

Change”. 

“Emphasize communication” “Communicating is key to working through 

problems and successfully implementing 

change”. It should be open and honest, utilizing 

all means and vehicles of communication. 
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CONCLUSION 

 In this paper, we have described an approach for integrating Lean and Six 

Sigma methodologies that captures the key principles and philosophies of each 

method. This approach will work both when an organization is deploying Lean from 

Six Sigma and when an organization wants to overlay an integrated methodology on 

an existing Lean or Six Sigma program. But obviously, the ultimate test for us is 

whether it will work in our organization. We can say with confidence that by 

following the approach we have presented, we will be able to build skills in our 

organization in both Six Sigma and Lean, and will have the capability to leverage 

these skills in a strategic and aligned way. But whether this approach moves our 

organization one step further in our Lean Six Sigma integration objective, or whether 

it helps us to transform our organization to a new level of business excellence depends 

on our organizational culture and our organization’s willingness to support the 

behavioral changes that are needed to truly take advantage of this approach. 

Achieving the transformational possibilities of this approach requires a significant 

change in organizational mindset in a variety of ways. It requires moving away from 

selecting random Six Sigma projects and instead focusing Six Sigma efforts on 

processes. It requires the effort of high-level process documentation to link every Six 

Sigma and Lean activity to a process. It requires diligent training and application of 

the Lean Pathway as an everyday activity and not as a special improvement initiative. 

It requires a focus away from tools and a deeper concentration on the philosophies 

underlying the tools.  

Educational sector and financial sector is the two pillar of Indian economical growth. 

A continual journey is occurring to free defects in these two sectors. In this paper we 

highlighted few common issues for both the sectors where some gaps are still 

prevailing. A discussion has also been taken in account to analysis the Gaps by 

statistical method.  The most up-to-date management philosophy should be 

implemented to GAP analysis as it supports to free the wastage of the system rather to 

identify the defects and also gives the remedial measures. And finally, it requires 

regular monitoring and assessment of impacts to ensure that the processes remain 

defect-free, stable, and competitive in the market 
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RECOMMENDATION 

 It is visible that the quality journey has been started for improvement of 

technical education. TQM, Six Sigma approaches are the two gigantic quality 

management methodologies to achieve this goal. But, Lean management is very much 

useful now-a-days to make gap analysis between ‘as is’ condition and ‘benchmark’ of 

a technical institute, in the present techno-economic set up of our nation. Due to fulfil 

this need a proper model should be prepared on the lean path way consisting the 

enablers of the organization which drives the organization for the journey of 

excellence. 
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