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Abstract: The significance of the agile manifesto and the agile principles can be identified by the business value proposition to the
customer. By continuously delivering through iterative and incremental cycles of creating value for the end-user, it provides
organizations a critical look on their activities. An inevitable question crops up for companies wishing to deploy Agile: How do we
eliminate Muda — ‘Waste’? Meaning production of items which are not needed, movement of resources as well as goods and
resources without any purpose and doing processes which are redundant. This paper provides an analysis in which the best value is
specified at the same time, arranging those activities without interruption when requested and perform them effectively. Hence we
term it as ‘Lean Thinking’ — which is to do more and more with less and less —less equipment, less time, less effort. This review will
concentrate on collaborative approaches to make work more satisfying through immediate feedback and convert Waste into Value.
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INTRODUCTION

With its origins from the automobile industry, the
concept of lean approach has made its significant
impact from the heavy manufacturing industry to
various industries such as banking, construction,
infrastructure, finance, and health care. According
to Gershenfeld, Business thinkers and leaders from
various sectors and verticals considered the lean
approach as one of the most pivotal success factors
in establishing high quality product and continuous
production flow for Toyota, and producing high
quality as well as customized laptop computers in
high volume for Dell. Managing projects of
various sizes and levels of complexity is a
necessary component of doing business in the
modern era regardless of the vertical industry.
Lean thinking hence must start with a conscious
effort to precisely define value in terms of service
to the customers. The value stream is the set of all
particular activities to bring a specific product
from the raw material stage to the finished product
for the benefit of the customer.

At a macro level, the lean approach has got its firm
foundations on the philosophy of continuously
improving process performance by eliminating
waste and build towards a culture of customer
oriented business.

These characteristics may apply to many
businesses because of the speed at which
technology evolves and competition intensifies the
pressure to deliver projects on time, on budget, and
to the quality standards expected.

OBJECTIVES OF THE STUDY:
The main objectives of the present review are as
follows:

e To provide an overview of the concept of Lean
Thinking.

e To make understand the key principles of Lean
Thinking.

e Aligning the organization thought process to
have happy customers and better team morale.

SCOPE OF THE STUDY:

This paper describes and promotes that the lean
approach is the most significant priority for
organizations looking to continuously improve and
have holistic view to understand and differentiate
the value add activities on a project from the and
non-value adding activities especially from the
lens of the customer. This would mean ruthlessly
remove those activities that are perceived as non-
value adding and then setting up a value stream
analysis of the proposed system. Taking reference
from Womack and Jones in order to internalize the
lean principles, the necessary transformations in
organization culture, adoption of practices,
processes, and management are required. A
comprehensive set of tools related to tactical
engineering and also various management
techniques, policies, methods, and practices that
are in sync with the lean philosophy are united in
an integrated and coordinated system with the goal
of eliminating waste as the top most priority and
thus maximizing the flow of value added activities
towards building a stable and usable product in
line with actual customer expectations and needs.

An Approach to Lean Thinking

The present approach is based on the key benefits
of applying lean thinking for better business value
propositions.
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5 Lean
Principles

Figurel: Five Key Principles of Lean Thinking.

The Five key principles of lean thinking (LT) were
formulated to have an insight to the changing
dynamic challenges that occur in the modern
business and also different perceptions in business
culture and management thought process. The key
principles in LT are:

1) Define value from the customer perspective
2) ldentify the value streams

3) Make the value flow

4) Implement pull based production and

5) Strive for perfection continuously.

The major goal of these principles (Figure 1) is to
establish a good value stream by steadfast and
continuous efforts to identify and ruthlessly
eliminate activities that are considered waste
(Muda) and focus truly on activities that create
value.

Lean Thinking Principles Explained

Principle # 1 — Define Value from the perspective
of the Customer

This principle gives an in-depth observation to the
organization to evaluate on who are their real
clients and what do those customers perceive as
value.

The probable value questions to be considered:

e What do the customers really need?

e How the customers see a benefit from the
product being built?

e How much can the customers pay for the
product?

As a specific observation, Lean teams can estimate
how much customers are willing to pay based on
related set points and then set the operating costs
to be reasonable. The ultimate goal is to eliminate
all waste in every aspect of the process. If any

aspect of the process where we find that the value
is not added or in extreme cases if the cost exceeds
value it must be addressed early on using lean
management principles.

Thus Defining value is the method by which we
identify the form, feature, or function that a
customer is committed to invest and buy in the
circumstance if they perform the required task on
its own or without investing considerable cost or
time.

Principle # 2 — Map the Value Streams

The second principle of Lean Thinking is to
identify the value stream. This is different to the
much known and popular traditional supply. So
essentially, we are referring to only the specific
activities that are involved in adding value to the
building of a particular product in an organization.
Womack and Jones defined value stream as the set
of all specific actions required to bring a specific
product through the three critical management
tasks of a business unit.

* Problem-solving task: This involves the process
of working through and finding appropriate
solutions for issues ranging from a concept until
the launch of a product.

* Information management task: This task engages
with the organization and coordination of
information related to the order taking process
until the delivery of a product successfully to a
customer.

* Physical transformation task: This task engages
directly with the physical acquisition of raw
materials and transforming those raw materials
into finished products and deliver it in the hands of
customers.
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Kanban is one of the most popular ways to map
value streams. Tasks are broken down and are
posted in a “just-in-time” fashion. Hence each task
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Figure 2: Kanban Board.

Principle # 3 — Make the Value Flow

By application of the second principle - mapping
the value stream, we can easily identify things
which are waste. Any tasks that are done too early,
too late or too often creates waste. Here we focus
on the introduction of flow in the remaining value-
added processes after eliminating the obvious
wastes in a value stream. In order to further reduce
the production costs, senior leadership tends to
focus on improving workstation efficiencies such
as improving machine utilization rates rather than
product value flow where the actual attention is
needed.

Hence by analyzing the map and removing waste,
we can check for potential bottlenecks and delays
to create the optimal flow of activities.

Ideally, every step should flow into the other,
beginning at the factory (or organization) and
arriving smoothly as an end product to the
customer.

The fundamental concept of the term flow is “to
make parts ideally one piece at a time from raw
materials to finished goods and to move them one
by one to the next workstation with no waiting
time in between”.

The process of transforming from a traditional
manufacturing to a flow based production is a
challenge by itself. Hence Radical transformation

and continual improvement are essential to
establish a smooth flow in the operation.

Principle # 4 — Implement pull based production
The use of the pull approach requires most precise
market operations research and equally efficient
distribution of information within the organization.
The prerequisite is all the processes should be
streamlined.

After an enterprise is conversant with the first
three principles, the pull principle is the next
important aspect of Lean Thinking in ensuring that
the customers are in receipt of the product or
service when they want it. Womack and Jones
defined it as the “no one upstream should produce
a good or service until the customer downstream
asks for it”. This is in stark contrast with the
traditional push approach in manufacturing and
other related industries. According to a popular
research scientist, manufacturers will be able to
control the production rate to the actual customer
demands and produce only products that are sold
and not produce to stock.

To make a pull based production system to work
successfully we should invest in engaging with the
customers on a continual basis.

Principle # 5 — Strive for perfection continuously

At the base level, lean management is all about
continuous improvement of the 3P’s (Product,
Process, People). The principle fundamentally

Copyright © 2022 The Author(s): This work is licensed under a Creative Commons Attribution- NonCommercial-NoDerivatives 4.0 3
(CC BY-NC-ND 4.0) International License

Publisher: SARC Publisher


https://www.industryweek.com/lean-six-sigma/value-stream-mapping-lessons-front
https://www.industryweek.com/lean-six-sigma/value-stream-mapping-lessons-front

Laxminarayan, B. et al.

Sarc. Jr. Eng. Com. Sci. vol-3, issue-3 (2024) pp-1-5

indicates that organizations need to continuously 2. Flynn, J. R. & Vlok, P. J. "Lean approaches in
implement and find their way through the above 4 asset management within the mining industry."
principles until all the non-value-added activities 9th WCEAM Research (2015): 101-118.
and wastes (Muda) are removed from the process 3. Gershenfeld, J. "Lean transformation in the
of the value stream. U.S. aerospace industry:  appreciating
. interdependent social and technical systems."
Lean management requires a careful and MIT Sloan School of Management
thoughtful approach to every action. Efficient Cambridge, MA (2003) ’
optimization is to be a necessary part of the 4 Houshmand M. & Jémshidnezhad B. "An
organization culture itself. Through this principle, ' extended m,odel. of design procesé Of' lean
the culture of continuously looking for production systems by means of process
opportunities to improve productivity, quality variables." Robotics and Computer-Integrated
pontrol, operational eff!cien_cy, reduce costs and Manufacfuring 22.1 (2006): 1-16.
Improve product quality is embedded In an 5. Womack, J. P., Jones, D. T. & Roos, D. "The
enterprise. Every employee of the organization Machine that Changed the World." Harper
must be str_iving relentlessly toyvargls removing Perennial, New York (1990). '
waste, adding value and delivering quality. 6. Daykin, K., Newnes, L. B., Brown, S. E. &
Accc_)rdlng to_ a scientist, we should focus on Freeman, T. "Lean manufacturing within a
continuous . _n_nprovgment even though we small aerospace company.” Proceedings of the
encounter initial failures as improvements in 17th National Conference on Manufacturing
business operations always exist and a complete Research, Advances in  manufacturing
perfection state can never really be reached. technologiy XV. Cardiff University, Cardiff,
CONCLUSION Wales (2001): 363-370. _
The Lean Thinking principles are a manifestation 7. Basu, R. & Wright, J. N. "Total supply chain
of the mindset to comprehensively demonstrate the management.” Elsevier, Jordan Hill, Oxford
benefits of value generation by retaining focus on (2008). _ _
the key stakeholders and their business system by 8. Hobbs, D. P. "Applied lean business
efficient and effective application. The basis of transformation: A complete  project
these 5 Lean Thinking principles are to guide the management approach.” J. Ross Publishing,
leadership group in establishing a thriving lean Ft. Lauderdale, FL (2011). o
based enterprise and create a continuous culture 9. Modi, D.B. and Thakkar, H. “Lean thinking:
with the goal towards total waste elimination by Reduction of waste, lead time, cost through
collaboration. lean manufacturing tools and technique.”
International Journal of Emerging Technology
Current systems have similar limits, as well as and Advanced Engineering 4(2014).
corresponding chances for improvement. These 10. Huitt, W. “Problem solving and decision
shortcomings stem from "not comprehending the making:  Consideration  of individual
partiCUIar demands this class of core work differences using the MyerS_Briggs Type
workforce," as per a notable researcher in the field. Indicator.” Journal of Psychological Type, 24
The goal is to turn these flaws into research (1992): 33-44,.
opportunities generating value. The level of 11. Deek, F., McHugh, J., Turoff, M., “Problem
innovation and automation driven by the lean Solving and Cognitive Foundations for
thinking in manufacturing industry eventually has Program Development: An Integrated Model.”
envisaged and given confidence to leadership and submitted for review to the Journal of
management personnel from other industries to Cognitive Science, (2000).
consider and implement the 5 key principles in 12. Deek, F.P., Turoff, M. McHugh, J. “A
their organization. Common Model for Problem Solving and
REFERENCES Program.Development."’ Journal of the IEEE
1. Akugizibwe, A. M. & Clegg, D. R. "Lean ;’;znsactlons on Education, 42.4. (1999): 331-
!mplementatl?n. An eyaluitlon from' the 13. Beck, K., Beedle, M., van Bennekum, A.,
implementers’  perspective. International Cockburn. A. Cunninaham. W.. Eowler. M
Journal Lean Enterprise Research 1 (2014): Grenning,,J.,.i—Iighsmit%, J.,’Hurii, A Jefi‘rieéz
132-161. R., Kern, J., Marick, B., Martin, R., Mellor, S.,
Schwaber, K., Sutherland, J., Thomas, D. and
Copyright © 2022 The Author(s): This work is licensed under a Creative Commons Attribution- NonCommercial-NoDerivatives 4.0 4

(CC BY-NC-ND 4.0) International License
Publisher: SARC Publisher



Laxminarayan, B. et al.

Sarc. Jr. Eng. Com. Sci. vol-3, issue-3 (2024) pp-1-5

14.

15.

16.

Houston, D.X., “A Software Project
Simulation Model for Risk Management.’
Ph.D. Dissertation, Arizona State University
(2000).

Houston, D. X., Ferreira, S., Collofello, J. S.,
Montgomery, D. C., Mackulak, G. T., Shunk,
D. L. "Behavioral characterization: finding and
using the influential factors in software
process simulation models.” Journal of
Systems and Software 59.3 (2001): 259-270.
Javed, T., Magsood, M., Durrani, Q. S. "A
study to investigate the impact of requirements

instability on software defects." ACM
SIGSOFT Software Engineering Notes 29.3
(2004): 7.

Jones, C. "Assessment and Control of

Software Risks." PTR Prentice-Hall,
Englewood Cliffs, NJ (1994).

Inc.,

17.

18.

19.

20.

21.

Kotonya, G., Sommerville, I. "Requirements
Engineering: Processes and Techniques.” John
Wiley and Sons, Ltd (1998).

Lin, C. Y., Levary, R. R. "Computer aided
software development process design." IEEE
Transactions on Software Engineering 15.9
(1989): 1025-1037.

Womack, J. P., Jones, D. T. "Lean thinking:
Banish waste and create wealth in your
corporation.” New York: Simon and Schuster
(1996).

Womack, J. P. "Lean Thinking: Where have
we been and where are we going?"
Manufacturing Engineering 129, (2002): 2-6.
Cook, C., Graser, J. "Military air frame
acquisition costs: The effects of lean
manufacturing.” RAND, Santa Monica, CA
(2001).

Source of support: Nil; Conflict of interest: Nil.

Cite this article as:
Laxminarayan, B., Kumar, S. and Somasekar, J. "Lean Thinking." Sarcouncil Journal of Engineering and

Computer Sciences 3.3 (2024): pp 1-5.

Copyright © 2022 The Author(s): This work is licensed under a Creative Commons Attribution- NonCommercial-NoDerivatives 4.0

(CC BY-NC-ND 4.0) International License
Publisher: SARC Publisher



