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Six sigma and lean have emerged as de facto standards for sectors and start-ups alike as a means of enhancing
production and exponentially increasing the amount of consumer input received. Both of these methods are
founded on the fundamental idea of enhancing processes while simultaneously cutting down on chrome-like
components that do not provide anything of value to the end result. Because of this, the development of the
finished product takes less time, the product itself is of higher quality, and it costs less money; all of these
characteristics make it easier for customers to utilize the product, which in turn leads to increased levels of
customer satisfaction. But since these methods may be used to such a wide range of procedures, it can be
difficult for academics to determine which tactic is more effective in specific kinds of business settings. As a
result of this, a comprehensive research, analysis, and comparison of the six sigma and lean approaches have
been carried out in this work. Both researchers and system deployment engineers will find this information
helpful when selecting the best practices that are commercially feasible for the underlying industry or start-
up. In addition to that, the author of this article suggests a few other avenues of development that may be
pursued in order to further increase the effectiveness of these strategies while they are being deployed in real
time.

Index Terms - Six sigma, chrome-like components, system deployment engineers, start-up.

l. INTRODUCTION

There has been a significant increase in the quantity of innovative, low-cost, and widely available items on
the market in recent years as a direct result of recent breakthroughs in manufacturing methods as well as the
recent development of the start-up eco-system. Company executives (from this point forward, the word
"company" shall refer to both established businesses and new ventures) often adhere to tight procedures to
decrease costs and boost production rates in order to remain competitive in the market. As a result of this
procedure, the buyer ends up purchasing a product that is not only less expensive but also of worse quality.
This ultimately leads to dissatisfied customers, which in turn has a negative effect on the firms' long-term
revenue. Because of the growing population and the intensifying competition in the market, the two most
important things for businesses to focus on are reducing their operating expenses and boosting their production
rates. Researchers have come up with a number of different approaches in order to meet these two needs.
Some of these methodologies include Six Sigma, Lean, Agile, Project Management Professional, Rapid
Application Development (RAD), Crystal Clear (CC), and Dynamic Systems Development Method (DSDM).
All of these approaches are geared at meeting the objectives of producing a superior product and cutting down
on the expenses of production. When it comes to the practical use of techniques in businesses, Six Sigma and
Lean are often regarded as two of the most effective options.

Six sigma is applicable to both newly emerging and established businesses; nevertheless, the methodology
relies on distinct growth hacking models depending on the kind of business. For example, the DMAIC
technique (which stands for "define, measure, analyze, improve, and control") is intended for enhancing the
goods that are already on the market, while the DMADV approach (which stands for "define, measure,
analyze, design, and verify") is used for creating a new product. The process flow diagram for DMAIC can
be seen in figure 1.a, while the flow diagram for DMADV can be seen in figure 1.b.
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Figure 1.a. The DMAIC model Figure 1.b. the DMADV model

In both instances, the describe stage is used to define the problem statement. The measure step is used to
measure the resources, equipment, man-power, and other components. Finally, the analyze step is used to do
analysis on each of these individual components. In the case of DMAIC, because the product has already been
created, there is a phase for improvement and control; on the other hand, in the case of DMADYV, since there
is a new product, it is necessary to design and verify the product before it can go into mass production. When
put together like this, each of these processes makes for a more effective cycle in the product production
process.

On the other hand, the DMCEP approach, which stands for define, map, construct, establish, and perfect, is
used for optimization in the lean methodology. It can be shown in figure 2, whereby the product is specified
initially, then value streams are mapped; these streams are a reflection towards what components comprise
the greatest value towards the product quality, and last, a process flow is produced. On the basis of this flow,
features are either pulled or pushed, and ultimately, a product that is complete and flawless is developed.
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Figure 2. The LEAN method

Continuous improvement is a component of each of these approaches, and it is common knowledge that by
using both approaches, one may obtain an accuracy rate of 99.99996% or higher. The following section
examines both the lean methodology and the six sigma methodology as they are implemented in a variety of
business sectors and then evaluates the best practices that emerge from these implementations. This will allow
for an analysis of the impact that lean and six sigma deployments have had. This will help the readers get a
better understanding of where to use lean, six sigma, or a mix of these in order to obtain the highest possible
level of efficiency from the processes that are now being used for different scenarios.
I1. Methodology
There are several methods that can be used to improve worker efficiency, including:
1. Training and development: Providing workers with the necessary training and development
opportunities can improve their performance and skill level.
2. Performance management: Implementing a performance management system with clear goals and
metrics can improve worker efficiency and motivation.
3. Technological advancements: Investing in technological advancements can improve worker efficiency
and productivity.
4. Work environment: Providing workers with a comfortable and ergonomic work environment can
improve their efficiency and satisfaction.
5. Employee engagement: Increasing employee engagement and participation in decision-making
processes can improve worker efficiency and satisfaction.
6. Workload and time management: Reducing workload and improving time management can improve
worker efficiency and satisfaction.
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7. Flexible work arrangements: Offering flexible work arrangements, such as telecommuting, can
improve worker efficiency and satisfaction.

8. Workplace culture: Fostering a positive and supportive workplace culture can improve worker
satisfaction and motivation.

9. Data Analytics: Using data analytics to identify patterns and trends in worker performance can inform
decision making and improve efficiency.

10. Wellness programs: Implementing wellness programs such as fitness classes, mental health support
and stress management can improve overall well being of the employee which results in better
efficiency and productivity.

11. Clear Communication: Clear and consistent communication with employees can improve efficiency
by reducing confusion and misunderstandings.

12. Recognition and rewards: Recognizing and rewarding employees for their efforts and achievements
can improve motivation and efficiency.

These methods will be used in combination to create a comprehensive approach to improve worker efficiency,
as different methods may be more effective for different types of workers or in different types of work
environments.

I11. Population of the Study

Total population will be nearly 1k to 50k users, depending upon the type of available data samples.
Sampling Method of the Study

The study makes use of a method called multi-stage sampling, which involves gradually shifting from a large
sample to a more specific one by using a series of discrete steps. Utilizing multi-stage sampling as an
alternative would result in cost savings.

Actual Sample Size of the study

Total sample size will be between 10k to 1 million records, depending upon availability of data sets, which
can be observed from the next section of this text.

Data Collection Method

Data will be collected from the following sources,

e Employee Performance Prediction (https://www.kaggle.com/datasets/gauravduttakiit/employee-
performance-prediction)

e Factory Workers’ Daily Performance & Attrition
(https://www.kaggle.com/datasets/gladdenme/factory-workers-daily-performance-attrition-s)

e Covid-19 Employee Productivity in India (https://data.mendeley.com/datasets/snynwg59yb)

e Employee Performance Markings (https://www.data.gov.uk/dataset/c328b504-ee6d-40c9-8fel-
fc03c39fc6bd/employee-performance-markings)

e Other Sources
(https://datasetsearch.research.google.com/search?ref=TDJjdk1UR]BaR0k1 TUhCdWJRPTOsTDJjdk
1URNhNbKV5YIhSdGJINPTOsTDJjdk1URNFKREV6Y XpSNk5BPT0%3D&query=worker%20efficie
ncy&docid=L2cvMTF0ZGI5SMHBuUbQ%3D%3D)

All these sets will be aggregated for the purpose of this research and its findings.

IVV.Analysis and Interpretation
Here, we compare and contrast the effectiveness of Lean, Six Sigma, and hybrid approaches. This aids the
researchers in determining the most efficient approaches for a certain business sector and enables them to
create more useful use cases. Table 1 below outlines use of these techniques across sectors and suggests ways
to enhance them. Even though these approaches have already been perfected for their respective sectors,
hybrid and cognitive approaches still have room to grow for different scenarios.

Method Industry Evaluation

6S [1] Process Mining 6S has optimized process mining, but the system can be
improved by addition of recommender systems for
different processes in order to improve the output
efficiency
L6S [2] Environment aware L6S is an optimum technique, but can be further
enhanced with the help of adaptive L6S which analyses
different environmental factors and then decides which
method to be applied at which part of the system
Lean [3] Oil Factory Lean can be combined with 6S to further improve the
manufacturing quality
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Lean-Kaizen [6] | SMEs in general Kaizen can be replaced with adaptive 6S in order to
further optimize the process flow, and have better
labour management

L6S [7] Automotive Very effective, does not need improvement

L6S [9] Oil and Gas For incremental improvement it is recommended that
adaptive L6S be incorporated into the oil and gas
industries

L6S [10] Supply Chain Management For fast decision making L6S is the best choice for this
industry

6S [11] Automotive Use of L6S is prescribed here

6S [13] Semiconductor It is better to use L6S to reduce losses during the
semiconductor manufacturing process

L6S [15] Food start-ups Food start-ups can also use concepts from adaptive L6S
to optimize each modular department

L6S [19] Bottleneck removal It doesn’t need any improvement, but can be used along
with L6S for any kind of industry

L6S [23] Iron Ores Here adaptive L6S can be incorporated for better
performance

L6S with CE | General SME Addition of cognitive intelligence reduces man power,

[25] and improves the overall process efficiency

L6S [27] Insurance Use of separate lean and six sigma methods can be a
performance improvement for any kind of planning-
based industry

L6S [30] Software development Both Lean and Six Sigma must be combined with
adaptive cognitive intelligence for a better software
management system

Table 1. Research findings from the review in terms of performance evaluation

The following section comments on these methods, and presents some interesting conclusions about the same.
Conclusion and Suggestion

Both lean and Six Sigma have value, as seen by the results of the performance analysis. While Lean
emphasizes waste minimization, Six Sigma looks for ways to boost productivity. Most applications integrate
Lean and Six Sigma to improve system performance and raise industrial profitability by eliminating chrome-
based materials. This allows businesses to stop spending time and money trying to second-guess what their
customers want. For rapid-fire decision-making, adaptive Lean Six Sigma approaches have also proved
useful; for example, start-ups may employ adaptive Lean Six Sigma to boost performance and cut waste
during product rollouts. A more adaptable system and a smoother flow of work and resources are both possible
thanks to the incorporation of cognitive intelligence into the process. A better manufacturing process can be
achieved with the use of adaptive cognitive lean six sigma, but only if the company takes the time to learn
about and cater to the demands of its workforce. Finally, designers need to keep in mind that these systems
are intended for human usage, thus they should always prioritize human-centric characteristics.
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