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ABSTRACT: Customer-defined product quality plays a very important role in the successiveness of a
manufacturing industry. Due to this reason most of the manufacturing firms continually implements newer
technologies to improve their quality standards. Product manufacturing firms believe that the way to
rebound the market for their products and services is through improvements in quality, and each has
outlined specific changes to their operations. A number of different types of materials, machines, tools, skill
levels, and inputs have to be employed n production system and more market uncertainties because of
scarcity of resources and rapid product innovations, add to the decision-making complexities in the
manufacturing system. Achieving higher levels of productivity in this complex environment requires a system
to rapidly adjust itself to complexities, uncertainties, and changes. Due to that reason most of the
manufacturing industries are focusing on strict quality standards in their production process and
implementing a quality program called Lean Manufacturing Process. This paper includes the lean practices
in details from the extant literature and their benefits to present-day industries.
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I. INTRODUCTION
Often, key questions in examining manufacturing
processes are: what are the value-added ratio of these
supporting processes to the organization and the
current plans of manufacturing. The plan of
manufacturing may remain internal or extend i.e.
outsourced. Principally the decision in this regard is of
strategic nature therefore, the manufacturing has to be
maintained inside the plant, except any change in
volumes and may constraint to push the partial
production outside and also the equipments, which
have become redundant, may not be replaced. Lean
means “Producing components without any waste.”
Waste is anything other than least amount of effort,
equipment, materials, components, and time that are
actually required for production. Lean as a practical or
operational viewpoint aims at reducing various types
of waste within the organization and its supply chain
by utilizing certain shop floor tools and techniques.

In present scenario, the main focuses on improved
system productivity with concentration on improving
quality, delivery and cost. This is essential to survive
in the present competitive market where in the costs
are major concerns. Therefore, in order to remain
competitive, waste from inventory must be identified
and eliminated so to run system with maximum
efficiencies. Lean manufacturing systems are highly
flexible and responsive to customer requirements.
Lean manufacturing is a multi-dimensional approach
that encompasses a wide variety of management
practices, including just-in-time, quality systems, work
teams, cellular manufacturing, supplier management,
etc. in an integrated system Shah and Ward, [22]. The
core thrust of lean manufacturing is that these
practices can work synergistically to create a
streamlined, high quality system that produces
finished products at the pace of customer demand with
little or no waste. The difference between traditional
and lean manufacturing is shown in Table 1.
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Table 1: Traditional manufacturing v/s lean manufacturing.

Lean production makes optimal use of the skills of
the workforce, by giving workers more than one task,
by integrating direct and indirect work, and by
encouraging continuous improvement activities.
Lean production is able to manufacture a larger
variety of products, at lower costs and higher quality,
with less of every input, compared to traditional mass
production: less human effort, less space, less
investment, and less development time. In today
competitive age, most of the manufacturing
organizations require the significant competitive
advantage; hence the need to change their
organizational structures through upsizing or
downsizing or by empowered new teams for the
purpose to improve the performance and goodwill of
the organization is increased day by day.
II. LEAN MANUFACTURING: CONCEPT &
BEYOND
Lean is a systematical approach to identify and
eliminate waste through continuous improvement
following the product at the pull of customer in
pursuit of perfection. In lean manufacturing, the
value of product is defined solely by the customer.
Goal of lean manufacturing is to reduce the wastage
in any form such as human effort, inventory, time to
market, space to become highly responsive to
customer demand. Value added activities make the
product more closely resemble what the customer
wants. Non value added activities do not create
customers value. Anything that is not adding value is

defined as waste. The processing in small batch sizes
necessitates the adjustment in the flow of production
through different processes as per their processing
speeds. In addition it requires close monitoring of
processes to reduce process variability (defect free
production), efficient planned maintenance of all
machines (for increased availability) and reduction in
non value added activities such as setup times,
movement of material in between the work processes
and additional processing of material. The efficient
utilization of machines while producing in reduced
WIP inventories, reduced throughput times and
reduction in lead times leads to competitive
manufacturing. The details of Lean wastes generally
TIMWOOD as given below:
1. Transportation: Unneeded movements of
material occur when, instead of processes being
sequential or positioned next to each other, they are
physically far apart, and require moving and handling
devices to be repeatedly repositioned for next step in
the process.
2. Inventory: The stock of raw material that is sitting
without providing value to a product accumulates
cost. This is usually a costly way to cover up quality
problems, such as rework and defects, manpower or
production scheduling problems, excessive lead-time,
and supplier problems.
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3. Motions: Unnecessary movement of people,
product, or equipment does not add value to a product.
For example, workers walking back and forth from the
work area to the supply area, moving around unneeded
equipment, or performing redundant
motions can
be completely eliminated
or automated to speed up
the process.
4. Waiting: It includes delays coming from people,
processes, or Work-in-Progress (WIP) inventory
sitting inactive while waiting for instructions,
information, raw materials, or any other resources.
Wasteful waiting ties up capital, increases the risk of
obsolescence or damage, and often requires additional
handling and movement of goods.
5. Over-processing: It is basically adding unnecessary
features that are not value adding. Poor process design
can lead to producing better products or services than
a customer needs or is willing to pay for.
6. Overproduction: It consists of making either
unneeded, excess goods, or making needed goods too
early or in excessive quantity. It is also described as
making goods just-in-case rather than Just-In-Time
(JIT). Traditionally, manufacturers have used the
concept of Economic Order Quantity (EOQ), which is
also known as economic lot size or minimum cost
order quantity, to determine their optimal
manufacturing batch and lot sizes.
7. Defective: The existence of defective units in a
process is typically the result of a poor preventive
quality system. When an error or defect is passed onto
the nextoperation, or even worse, to the customer, a
loss is inevitably occurred. As a result, something has
to be manufactured, assembled, or serviced twice,
whereas the customer will rightfully only pay once for
the goods or service. Thus, doing everything right the
first time is the most efficient, least wasteful way.
The scheme of classification for lean manufacturing
tools and allied detailing is proposed and the basic
structure of this classification is around on seven
levels: system, object, operation, activity, resource,
characteristic and application. Each level is linked
systematically so that lean manufacturing tools are
classified in a meaningful and logical way.
Later, the effects of three contextual factors, plant
size, plant age and unionization status, on the
likelihood of implementing lean production systems
was examined.[23] Findings results in four “bundles”
of inter-related and internally consistent practices;
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these are just-in-time (JIT), total quality management
(TQM), total preventive maintenance (TPM), and
human resource management (HRM). Results are
empirically validating these bundles and investigate
their effects on operational performance.
A majority of articles on the topic of lean production
system focus on the relationship between
implementation of lean and performance. Thus, lean is
basically all about getting the right things, to the right
place, at the right time, in the right quantity while
minimizing waste and being flexible and open to
change. The following are the five lean manufacturing
principles are as under: [8]
1. Accurately specific values from the customer’s
perspective for both products and services.
2. Identify the value stream for products and services
and remove non-value-adding waste along the value
stream.
3. Make the product and services flow without
interruption across the value stream.
4. Authorize production of products and services based
on pull by customer.
5. Strive the perfection by constantly removing the
waste.

Fig.1. Lean Manufacturing Key Tools.

The importance of customer order driven planning
concepts over forecast driven processes to minimize
demand uncertainty was emphasized [28]. Production
environment is restructured (by using new production
concepts e.g. JIT, Time based manufacturing) in such
a way that a customer order driven production
becomes possible and economical. Later, the research
is going on the role of organization culture for the
successful implementation of lean initiatives [5].
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The analysis intimate that the major difficulties
encountered by companies to apply lean are, lack of
direction, a lack of planning and a lack of adequate
project sequencing, lack of clarity of vision and
leadership.
A survey on Lean implementation shows the problem
lies primarily with an aging and high seniority hourly
workforce and a lack of committed leadership at this
research site [24]. For example, salaried employees
consistently provided higher positive ratings of
continuous improvement initiatives. In addition, higher
seniority was directly correlated with negative ratings.
Finally, the study found that employees do not feel
valued when they contribute to the improvement
processes and that 100 per cent of the hourly male
employees disagreed that ‘‘The Company considers the
employees as the most important asset and will do
whatever they can to keep their people.
In further research on lean manufacturing, the critical
factors for successful implementation of lean
manufacturing within SME’s environment are
described. The factors like Leadership and planning,
ideal management, financial organization culture and
skill and expertise are required for successful adoption
of lean manufacturing within SME’s environment [2].
It was also reported during research on lean
manufacturing that some companies have misapplied
lean tools and techniques during the conversion to a
lean organization. The misapplications can be identified
as “use of a wrong tool to solve a problem, use of a
single tool to solve all of the problems and use of all the
tools (same set of tools) on each problem”. Applying
lean tools incorrectly results in a waste of an
organization’s time and money as well as reduced
confidence by employees in lean techniques and
philosophy [18]. Identified 101 lean manufacturing
tools and a Seven-stage classification scheme to
categorize these tools is the best way to implement the
Lean Manufacturing. Implementing the future state
design without validating the design a contributing
factor in the poor performance in newly designed lean
systems.
III. ANALYSIS
The quality Guru’s have suggested various quality
improvement techniques which have been applied from
1980 onwards. Implementation of QC tools can be
effectively worked out through modeling.
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The success of these quality models has to match the
organizational culture and its people for ultimate
success. The success of quality denotes market
superiority of an organization. S.C. Wheelwright has
identified six characteristics so far as competitive
advantages are concerned. These characteristics are
(a) It is driven by customer needs. The company is to
provide value to its customers which are not
addressed by competitors.
(b) It makes a significant contribution to the success of
the business.
(c) Every organization has its unique resources and
opportunities and no two companies can have the same
resources, strategies for effective resource utilization.
(d) A superior R&D department can help in
developing new products and processes to be part of
competitive market.
(e) It provides a basis for further improvement.
(f) It provides direction and motivation to the entire
organization.
In this study, 20 research papers have been reviewed to
identify Lean tools. These papers provide an idea about
implementation Lean manufacturing in detail including
its principles, tools and technique, benefits to any
industry and its scope. Table 2 shows the use of
different tool by the different researchers. The research
strategy is classified in four categories (Dangayach and
Deshmukh, 2001) as given below:
• Conceptual: Basic or Fundamental concept of
Quality Engineering.
• Empirical: Data for study has been taken from
existing database, review, case study, taxonomy, or
typological approach.
• Exploratory cross sectional: Objective of study is to
become more familiar through survey, in which
information is collected at one point of time.
Exploratory Longitudinal: Survey methodology,
where data collection is done at two or more points over
time in the same organization Exploratory
Longitudinal: Survey methodology, where data
collection is done at two or more points over time in the
same organization.
The data from the above table establishes that Lean
Manufacturing is most important to develop quality
systems and policies. The analysis also confirms that
Lean tools such as JIT, Kanban, and TPM appeared in
manufacturing as compared to other tools. Table 3
shows the appearance of Lean Manufacturing Tools.

*
*

*
*

*
*

*
*

*
*

* *

* * *

*

*

*

*
*

*

*

*

*

* * * * * *
*

*

*
*
* *

*
*

*

*
*

*

*

*
*

*

*

*

* *

* *

*

*

*

*

*
*
*
*
*

*

Sanchez & Perez (2001)

Achanga et al. (2006)

Emiliani et al. (2005)

* *

*

Khatri et al. (2011)

Chen and Meng (2010)

Murugaiah et al. (2010)

Moyad & Shell (2009)

Olivela et al. (2008)

Rivera & Chen (2007)

Conti et al. (2006)

* * Bhasin et al. (2006)

*

*

Comm et al. (2005)

* * Pavnaskar et al. (2003)

Bicheno et al. (2001)

Ahlstrom (1998)

Sohal (1996)

Miltenburg et al. (1996)

* Warneck et al. (1995)

Holmstriim (1994)

*
*

*

*
*
*

* *

* *

*
*
*
*
*

*

*
*

* *

*

*
*

*
*

Zapfel (1998)

*

*

*

*

*

*

*

* * *

*

* *

*

*

Group technology
Lead time reduction
Lot size reductions
Training and education
Reduce WIP
Cycle-time reductions
Communication
Kanban
Throughput time reduction
Task rotation
Integrate new technologies
Set-up Reduction
Fool proofing
Kaizen
TQM
Preventive Maintenance
Teamwork
JIT
5S
SMED
Quality circles
Employee’s Participation
Leadership
*

Lean variables

*

Choudhary, Kaushik, Nirmal and Dhull
189

Table 2: Lean practices and their appearances in key references.
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Table 3: Appearance of Lean Manufacturing Techniques.
Quality Improvement Tools
Lead Time Reduction
Kanban
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JIT
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Teamwork
Reduce WIP
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Training and Education
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Quality circles
Employee’s Participation
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Throughput time reduction
Integrate new technologies
Fool proofing
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Fig. 2. Pie chart for Lean manufacturing techniques appearance.
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IV. CONCLUSION
The strength of any business organization is related
to availability of cash. Materials are the major
constituent of the products and hence lot of
engagement of funds, which need to be controlled for
effective functioning. One of the biggest concerns of
product manufacturers and company employees is
eliminating Lean waste. It is very important to do
away with this waste and reduced the cost of final
product.
Since
Quality
Improvements
in
manufacturing industries is a continuous process
therefore, the focus is on human resources, waste
elimination, costs and simplicity through application
of Lean tools. The application Lean tools need a very
low investment whereas the results are exuberant in
terms of capacity utilization, negligible the rejection
and rework including high morale of workforce and
the cost savings. In further, these tools help in
making the workforce participative and decision
making process fast enough to achieve organizational
objectives, since the effectiveness of the tools is
concerned with the attitude of workforce.
In this paper, literature review on 20 papers published
on Lean Manufacturing has been studied and It has
been concluded from this paper that the Lean
manufacturing tools such as Kanban, TPM, JIT etc.
have focused on cost reduction by identifying and
eliminating non-value added activities. These papers
are either empirical or conceptual or case studies
covering a wide range of industries and especially the
business houses engaged in manufacture of
automotive and plastic components.
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