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 Lean Manufacturing improves the flow by reducing the seven wastes. One of these wastes is the wasted motion. By applying 
Ergonomic Principles wasted motion of the 
of lean manufacturing. Whenever any employee has some stress in working and operating a machine the performance of the employ
be reduced. Small changes lead to bigger improvements in long run. Lean manufacturing is based on continuous improvement. When the 
working becomes easy, efficiency will grow. Ergonomics plays vital role in saving the wasted manpower. Thus applying the tech
ergonomics for achieving reduction in wasted motion of man power leads to the successful implementation of Lean Manufacturing.
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INTRODUCTION 
 
1.1 Lean Manufacturing: 

Lean Manufacturing aims at adding value to the 
product by reducing the seven Mudas

1. Mistakes that require rectification
scrap, 

2. Production of inventory that no one wants
high inventory- over production, 

3. Unnecessary processing steps
processing,  

4. Unnecessary movement of employees 
involved in the production process-over movement

5. Wasted transport of material and sub
assemblies, 

 6. People waiting in the downstream processes 
for the completion of the upstream work and 

7. Producing goods or services which do not 
meet the specific needs of the customer’s

Toyota Production System-TPS initiated Lean 
Manufacturing. By the application of Lean 
Manufacturing Methodologies production will flow 
freely without wastage at any stage. 
added to the product or service. Non
activities have to be identified and eliminated
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ABSTRACT 

Lean Manufacturing improves the flow by reducing the seven wastes. One of these wastes is the wasted motion. By applying 
Ergonomic Principles wasted motion of the workers can be reduced. This paper focus on the effect of Ergonomics in the implementation 
of lean manufacturing. Whenever any employee has some stress in working and operating a machine the performance of the employ

o bigger improvements in long run. Lean manufacturing is based on continuous improvement. When the 
working becomes easy, efficiency will grow. Ergonomics plays vital role in saving the wasted manpower. Thus applying the tech

ng reduction in wasted motion of man power leads to the successful implementation of Lean Manufacturing.

Lean Production System, Workplace Ergonomics, Continuous Improvement, Mudas. 

Lean Manufacturing aims at adding value to the 
Mudas-wastes namely  

that require rectification-rework or 

inventory that no one wants-

processing steps-over 

Unnecessary movement of employees 
over movement,  

transport of material and sub-

waiting in the downstream processes 
for the completion of the upstream work and  

goods or services which do not 
customer’s. 

TPS initiated Lean 
Manufacturing. By the application of Lean 

anufacturing Methodologies production will flow 
freely without wastage at any stage. Value can be 
added to the product or service. Non-value added 
activities have to be identified and eliminated or 

reduced. Any activity or process for what customer 
does not want to pay is a non value added activity. 
For example when go to service center for bike 
service the service provider sticks a sticker for the 
purpose of advertisement at the front telescopic 
suspension. This is not required by the customer. 
Any how the servicing charges will include indirectly 
the cost of sticker also. Similarly
observation is done for any process
person non value added activities can be 
can be further analysed and 
improvement. 
 
1.2 Ergonomic Principles: 

Ergonomics deals with the human factors. 
Manpower is an important valuable resource. The 
scientific knowledge and methods used in 
ergonomics provides the ability to understand users, 
consumers and systems in order to design new 
manufacturing technology, develop innovative and 
marketable products and services, improve 
operational efficiency, manage the ageing workforce 
and improve health and safety.
the design, assessment and evaluation of activities, 
tasks, workloads or jobs, products, working 
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reduced. Any activity or process for what customer 
t want to pay is a non value added activity. 

For example when go to service center for bike 
service the service provider sticks a sticker for the 
purpose of advertisement at the front telescopic 
suspension. This is not required by the customer. 

servicing charges will include indirectly 
also. Similarly when keen 

for any process by a Lean expert 
person non value added activities can be found. This 
can be further analysed and eliminated for 

Ergonomics deals with the human factors. 
Manpower is an important valuable resource. The 
scientific knowledge and methods used in 
ergonomics provides the ability to understand users, 
consumers and systems in order to design new 

cturing technology, develop innovative and 
marketable products and services, improve 
operational efficiency, manage the ageing workforce 
and improve health and safety. Ergonomics involve 
the design, assessment and evaluation of activities, 

or jobs, products, working 
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environments and work systems. Experts estimate 
that improvements brought about by adhering to 
ergonomics can bring in lean manufacturing results 
or save production time by as much as 25% to 40% 
on the general average. Ergonomics is most 
important at the level of workstation design. By their 
very nature, well-designed workstations relieve many 
of the risk factors associated with traditional 
workstations and functional layouts. For example, 
work cells often rotate workers through an entire 
process on each cycle. This reduces repetition and 
static postures. 

In this paper application of Ergonomics in 
manufacturing is discussed. By this Ergonomics 
become a technique to improve the flow as it makes 
the employee to work more efficiently. 
 
Literature review: 

A.D.J.Pinder et al [1] derived a mathematical 
relation between number of lifting and maximum 
weight lifted by forming Regression equation. 
Whenever lifting frequency is increased there is a 
decrease in Maximum Acceptable Weight of Lift 
(MAWL).  

Danuta Roman- -Liu [2] studied the 
biomechanical load in various body parts and 
developed a model for relation between 
musculoskeletal disorders and external factors.
 The model presented is related to 

occupational and non occupational factors together 
with personal traits result in positive or negative 
outcomes for the musculoskeletal system. 

Pedro M. Arezes et al [3] reviewed various 
articles of Occupational Ergonomics with Lean 
Production System. Motivation also plays an 
important role in Improvement. 

Yazdani et al [4] discusses the effect of 
participatory ergonomics in Occupational health and 
safety management system. Each frame works 
individually has their own impact in dealing with 
work place hazards. 

Guy H. Walkera et al [5] views the complexity 
and maps them to ergonomics and problems of 
quantified attributes. 

Mayank Dev Singh et al [6] practically 
implemented 5S,kaizen and Visual Mapping in a 
plastic pipe industry and shown that lean 
manufacturing results in proven effectiveness. 

E. Mohamad et al [7] explains the concept of 
Muda Indicator to quantify the level of Lean 
Production System implementation. 

From the above literatures it is evident that both 
Ergonomics and Lean Manufacturing complement 
each other for continuous improvement. 
 
3. Methodology: 

The following Flow Diagram shows the 
methodology adapted in this research. 

 
 

 
 

Fig. 1: Flow Diagram of the Methodology of the research 
 
The process is studied by direct shop floor visit 

to the factory. In the next step discussions were made 
with fresh and experienced operators about their 
practical difficulties and how they try to overcome 
the problems. Based on the suggestions an improved 
system is developed for easy lifting and loading of 
input materials in the conventional milling machines. 
With the Works manager discussions were made 

about the new arrangement and the cost benefit 
analysis. New arrangement is made and installed 
.The results of production report were analysed for 
one month. 

Rejections reduced. Rework also considerably 
reduced. This shows that the new method is giving 
successes. 
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3.1 Production with Enhanced Ergonomics: 
The conventional milling machine operators 

were provided with an arrangement to keep the input 
materials near by the loading position so that they 
can easily handle the loading. Three operators 
initially operate the machines as usual without 
additional arrangement. At the tea breaks and end of 
the shift they were questioned about the comfortness 
in working. Again the same set of operators was 
provided with the new system for the easy of lifting 
the input material and loading in the machine. The 
operators were asked for feedback about the new 
system whether they feel better. Initially the 
materials were kept on the floor. The operators have 
to bend down for lifting each work piece. This had 
created pain to them. They have to take rest for more 
than 15 minutes during each tea break. They feel 
tired at the end of the shift. The new system makes 
the workers to feel better in lifting and loading. They 
have taken only 8 to 10 minutes break for each tea 
time. At the end of the shift they can leave without 
any tiredness. In the production process, the next 
grinding machine operators need not wait for the 
work pieces after the application of the ergonomic 
study to reduce the unwanted movement of the 
operators in the milling machines input material 
lifting and loading. Thus by ergonomic principles, 
improvement of flow- the concept of lean 
manufacturing is achieved.  
 
3.2 Improved flow in lean manufacturing: 

In lean manufacturing unnecessary movement of 
the employees have to be reduced or if possible, it 
has to be avoided. As the operators feel easy, the 
production becomes fast. Flow of work pieces also 
made the improvement in the productivity. One of 
the seven mudas is overcome.  Normally the input 
work pieces to milling machines are heavy. When 
this is simplified for handling the work pieces, 
rejections and rework also will reduce. This results in 
elimination of another muda. When rework is done 
for one work piece all the manufacturing expenses 
become double. Sometimes even after the rework the 
product may not be correct. The product has to be 
rejected. This leads to waste of time and money. Also 
delivery schedules may not be met if rework and 
rejections are high. All of this can be overcome by 
improving the working condition of the employees.
  

Hence the methodology applied methodology of 
ergonomics leads to benefit of Lean manufacturing. 
 
Results and discussions 

 
Datas were gathered about the production, 

rejection and rework. Daily production Report was 
studied. The reports were compiled to make a 
consolidated final report as Rejection and Rework 
Analysis Report. Weekly Rejection and Rework 
Report was analysed and shown below. The Analysis 
report was for seven weeks. 

 
 
Table 1: Rejection and Rework Analysis Report 

S.No Week 
No 

Quantity of 
Production 
[In numbers] 

Quantity of 
rejections 
[In numbers] 

Quantity of reworks 
[In numbers] 

Total quantity 
accepted after rework 
[In numbers] 

Remarks 

1 I 410 7 16 403  
2 II 414 8 14 406  
3 III 417 10 15 407  
4 IV 412 9 12 403 Reworks 

reduced 
5 V 410 6 12 404 Rejections 

reduced 
6 VI 413 6 15 407  
7 VII 418 9 11 409  

 
From the above table it is evident that the 

quantity of rejections and reworks reduced in 
progress. When the quantity of production increase 
there was slight increase in reworks. In regular 
practice quantity of reworks also will reduce. This 
increases the flow. If we still analyse in depth the 
improvement will be still high. Thus by applying 
Ergonomics Principles the fatigue and stress 
developed got reduced. The wasted motion was 
reduced leading to the continuous improvement. The 
effect of Lean Manufacturing along with Ergonomics 
Principles results in saving of costs for rework and 
reduction in the cost of rejections.  
 
5. Scope for Future Research: 

This research is done only in a small portion of 
the industry. This can be extended to the whole 
industry. And also for different types of industries 
this combination of Ergonomics Principles along 
with Lean Manufacturing can be applied and checked 
for validation. Suitable modifications are required 
based on the nature of the industry where these are 
applied. The various methodologies of Lean 
Production System like Just in Time, Pull 
Production, Single Minute Exchange of Die, Poka-
yoke, Visual Monitoring etc., can be added with the 
existing methodology. The methods of Ergonomics 
and Lean Manufacturing should be mixed in such a 
way to yield cost effective and improved 
performance oriented results. 
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