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Abstract - The present work is a modest attempt towards employing a lean manufacturing tool i.e. 5-S for improving 
productivity in a plastic molding industry. This work was carried out in Subhadra Industries located at Bhopal, India. The 
industry is a potential manufacturer of various products such a water bottles of different sizes, edible oil cans of 15 liters and 
5 liters storage capacity, plastic jars, containers etc.  Main objective of the work was to study the impact of employing 5S 
techniques on productivity, safety and overall work efficiency in the industry. For this purpose, during first run of 
production, the work place was carefully observed and various processes/activities were recorded. Various activities were 
classified as pre production activities, during production activities and post production activities.  Some activities/methods 
were re-planned considering 5-S (sort, set, shine, standardize and sustain). Some improvements/changes in the production 
environment were suggested to  streamline the workflow,  reduce the waste and improve the productivity. The 5-S  has been 
found to be simple & effective and can be applied in any industry.     
 
 
I. INTRODUCTION 
 
Due to increased demand of products, high product 
variety, and a push production system, the plant 
usually suffers from excessive wastes, unorganized 
workstations, and unhealthy work environment which 
consequently reduce the productivity and increase 
cost of the product.   Under such conditions, it is 
sometimes difficult to implement effective 
continuous production.   
 
The lean manufacturing system focuses on 
pinpointing the major sources of waste and then using 
tools such as JIT, SMED, visual management, 5S, 
VSM, kanban and other to eliminate waste 
Abdulmalek and Rajgopal (2007). It has been proven 
to be effective in reducing cost, improving quality, 
increasing productivity, achieving 100% product 
delivery, fulfilling customers demand and managing 
sudden increase in customer demand. In recent years, 
lean manufacturing has been widely adopted by 
manufacturing firms and other sectors as a continuous 
process improvement project. The foundation for the 
system is human- based, where people are involved 
with continuous process improvement, leadership and 
empowerment through education and training. 
However, those who tried using the tools of lean 
manufacturing without understanding them, 
eventually failed. But there are number of places this 
system is working well. Doing more and more with 
less and less human effort, equipment and less space 
while coming closer and closer to providing customer 
with exactly what they want Womack and Jones 
(1996). Lean manufacturing system consists of: 
 The achievement of a superior quality items at 

optimum cost 
 Zero tolerance for losses in order to achieve a 

stable environment  

 The product accomplishment is made only at the 
customer’s demand 

 Manufacturing the items in small lot size 
 Continuous improvement 
 Finding and elimination of anomalies 
With lean thinking, tasks in production and 
transactional processes are categorized into value 
added (VA) tasks and non value added (NVA) tasks. 
The latest is considered waste in lean thinking and an 
effort is often put to eliminate or reduce such tasks 
using lean techniques. A key motivation to invest in 
such effort is to reduce production costs and increase 
profit margins while sustaining price competitiveness. 
 
Ideally, lean principles are focused on achieving zero 
levels in the different types of waste. Practically, lean 
Manufacturing is an operational strategy oriented 
toward achieving the shortest possible cycle time by 
eliminating waste. The benefits generally are lower 
costs, higher quality, 
and shorter lead times. The ideal characteristics of 
lean processes include Single-piece production,  just-
In-Time (JIT) pull production, short cycle times, 
quick changeover, continuous flow, zero defects, 
multi-skilled workers and low inventory. 
 
Lean defines the major types of waste as: 
overproduction, over processing, defects, inventory, 
transportation, motion, underutilization, and delay 
Wilson (2009). 
Examples of these wastes in a production facility 
include: 
 Overproduction: Producing more than demanded 

or a large quantity of a product before it is 
needed. 

 Waiting time: Machines or workers stop 
production and wait for materials or others. 

 Transportation: The NVA movements of parts, 
materials, labor, or others. 
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 Over processing (NVA processing): Using highly 
skilled operator or machine to operate a job that 
others with less qualification can perform.  

 Inventory: All sorts of product or material 
accumulation that increases lead-time. It is 
classified into four types, raw material, work in 
process, crib, and finished goods. 

 Defects: Bad quality level which results from 
reworking, repairing, re-inspection, and 
scrapping products or materials. 

 Motion: Excess operation movements that often 
result in tiring workers and lowering their 
performance. 

 
Some  researchers have performed studies on impact 
of employing lean manufacturing concepts in various 
sectors  such as in business organization, 
manufacturing units, health care unit etc. Ramesh et 
al.(2014) implemented 5-S techniques in biomass 
processing unit. They found that by employing these 
concepts, the plant efficiency was enhanced 
drastically. Gupta et al.(2015)  conducted a study to 
apply lean manufacturing concepts specially of 5S, to 
organize the work place at a small scale industry. 
They made several changes in layout, operating 
procedure, tool organization, material handling and 
cleaning schedule.  They found that the tool changing 
time was drastically reduced from 40 minutes to 5 
minutes. The 5-S was found to a powerful tool and 
can be implemented in all the workstations in an 
organization. Similar study was conducted by Aomar 
(2011) in a production facility. The work was a 
combination of both culture changes and 
tangible/physical changes on the shop floor. They 
found that project drastically changed the plant and 
developed the infrastructure for a successful 
implementation of continuous improvement as well 
as other best practices and quality initiatives.  Their 
results showed tangible changes on the plant floor 
along with improved worker morale and increased 
productivity. According to his suggestions the 
approach can be adapted to other types of 
manufacturing processes as well as offices and 
service processes. Ramdaas (2015) presented a case 
study on integrating 5-S principles with process 
improvement. He suggested  that the best way to 
make the 5-S principles an integral part of plant 

culture is to develop a plant-wide program.  The 
researcher’s intention was to emphasize the 
importance of these basic principles and its benefits 
for all stakeholders through an exploratory research 
design. Saad et al. (2015) presented a literature 
review on 5-S techniques. They concluded that these 
techniques are very useful and beneficial in industrial 
organization.  
 
1.1 5-S TECHNOLOGY 
5-S helps to reduce non-value adding time, increase 
productivity and improve quality. It has been used in 
the design of efficient facilities. 5S techniques have 
been integrated with other lean tools to reduce 
changeover time Bevilacqua and Ciarapica (2015). 
The 5S lean technique can be summarized as follows:  

i. Seiri (Sort)- To organize things in order, for 
ease of storing and retrieval. Sort through 
 items  and keep only what is 
needed while disposing of what is not. 

ii. Seiton (Set)- To designate and clearly label 
where everything should be stored. 
 Everything should be kept in its 
rightful place to eliminate the need for 
searching. A  place for everything and 
everything in its place. 

iii. Seiso (Shine)- To keep everything clean and 
neat. The cleaning process often acts as a 
form of inspection that exposes abnormal 
and pre-failure conditions that could hurt 
quality or cause machine failure.  

iv. Seiketsu (Standardize)- To document the 
work methods and make the 5s part of the 
culture of the organization. Develop systems 
and procedures to maintain and monitor 
 the first three S's. 

v. Shitsuke (Sustain)- To form a habit of 
continuous improvement procedures. If lean 
has not been firmly established in an 
organization, there is the tendency to go 
back to old  ways  of doing things. 
Lean practices that are meant to improve the 
system may be relegated in favor of ensuring 
more goods are processed.Figure-1 
illustrates typical sequence of 5-S. 

 

 

 
Fig.-1 Typical sequence of 5-S activities 

   S1 - Sort      Start      

      S-3         

    Set in   

    Order 

    S2 - Shine 

 S5 - Sustain         S4      
Standardize 
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In the daily work of a company, 5-S maintains 
organization and transparency which are essential to a 
smooth and efficient flow of activities. Successful 
application of this lean method also improves the 
work conditions and encourages workers to improve 
their productivity and reduce waste, unplanned 
downtime, and in-process inventory. 
A typical 5-S implementation would result in 
significant reductions in materials and space needed 
for existing operations. It also would result in the 
organization of tools and materials into labeled and 
color coded storage locations such as bins and kits. 
Such conditions provide the foundation that 
imperative to a successful implementation of other 
lean methods such as TPM, cellular manufacturing, 
and just-in time production. 5-S also prepares the 
floor and optimizes the process structure to facilitate 
Six Sigma projects.  The 5-S's lead to improved 
processes in terms of many aspects including: 
 Transparent process flow 
 Clean workplace 
 Reduced set-up times 
 Reduced cycle times 
 Increased floor space 
 Lower safety incident/accident rate 
 Less wasted labor time 
 Better equipment reliability 
 
1.2 The present work 
The main objective of the present work is to study the 
effect of implementation of  5-S  technique in  a 
plastic molding industry. For this purpose an existing 
plastic industry was selected.  During primary 
inspection of the industry, it was observed that the 

plant needs some improvements regarding storage 
facility for raw materials and semi finished goods, 
removal/disposal of waste materials, healthy working 
environment, quality standard for finished product. 
Based on above observations,  some objectives were 
set for  diagnosing the production process, 
streamlining the workflow, reducing various types of  
wastes, cleaning the production environment, 
improving plant layout, and organizing workstations 
in a plastic molding industry.  The work also aims at 
investigating the suitability of lean tool, 5S for 
achieving the above goal.  
 
II. METHODOLOGY 
 
5-S is a lean manufacturing technique for work place 
organization and it is used to implement of lean 
conditions. A simple yet effective methodology is 
followed for attaining  objectives.  Scope has been 
defined after visiting the plant and tracking the 
production process along with discussions with plant 
management, engineers, supervisors and general 
labor. The present work followed a simple yet 
practical approach to stir a change on the shop floor, 
clean the flow, and start a momentum for continuous 
improvement. The initial observations were made to 
identifying wastes in production plan which are 
categories as Pre production activities, During 
production activities and post production activities for 
exact data analysis among lot of product single 
product has been chosen which is mineral water 
bottle of 19gms wt having one liter capacity.  The 
existing plant layout (before applying lean) is shown 
in Fig.2.     

 
Fig.-2 Initial Plant Layout 



International Journal of Mechanical And Production Engineering, ISSN: 2320-2092,      Volume- 5, Issue-10, Oct.-2017 
http://iraj.in 

Implementation of 5-S for Efficient Manufacturing in a Plastic Industry 
 

105 

During field visit initial data has been taken by observing the plant working. There has been many non value 
activities in the plant.   

 
Fig.-3 Proposed Plant Layout 

 
In order to perform present study, following 
methodology has been applied. 
 

i. Observation of  floor operations at the 
facility and diagnose current workflow and 
work  organization problems. 

ii. Identification  and develop a structure of the 
current manufacturing process 

iii. Investigation of  workplace organization 
problems from shop floor observations, 
labor,  and line supervisors. 

iv. Use of  5-S techniques to improve existing 
workflow and process configuration. 

v. Discussion on improvement measures with 
plant management. 

vi. Documentation of  analyses.   
 
This study addresses the implementation of relevant 
principles and tools in plastic industry. The main 
target is to evolve and test several strategies to 
eliminate waste on the shop floor. A systematic 
approach was used for implementation of lean tool. 
By applying 5S tool the cost of production by 
transforming time spent on non-value adding activity 
into value added activity. A structured questionnaire, 
interview and site visit were conducted to get 
necessary information. 
 
III. RESULT AND DISCUSSION  
 
The industry is manufacturing various plastic product 
such as water bottle of different size, addible oil cans 
of 5 and 15 litre capacity, Jars of various size, 

containers for chemical storing, jerry cans. Among 
the above mentioned products, mineral bottle of one 
liters capacity has been chosen for present study. 
Manufacturing of this mineral bottle has following 
processes required: 
1. Inspection and drying of raw material. 
2. Feeding of raw material to injection molding 

machine. 
3. Molding of pre-form (semi finished product). 
4. Inspection of pre form for any visual defects. 
5. Collection of pre form. 
6. Manual feeding pre form to pet stretch blowing 

machine. 
7. Blowing of pre form to obtain water bottle. 
8. Inspection of final product. 
9. Storage of finished product. 
10. Packaging and dispatching system, 
 
It was observed that the above product was 
manufacturing in following two steps. 
Step 1- Manufacturing of pre form from raw 
material 
Presently pre forms are being produced on plastic 
injection molding machine in block-1 as shown in Fig 
2. 
Step 2- Manufacturing of final product (i.e bottle) 
The pre form produced in step-1 is used to 
manufacture the bottles in pet-stretch blowing 
machine. This step is performed in block-2 as shown 
in Fig.2. Arrangements of machines, location of raw 
material, semi finished product and final products are 
shown in Fig.2 in the existing plant layout. The 
following observations were made. 
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1. There was no proper arrangement for  storage of 
raw materials.  

2. Removal of waste materials from shop floor was 
not managed systematically.  

3. Entire activities were performed in two different 
blocks which required more time for product and 
more resources like transportation, man power 
etc. 

4. There was poor ventilation and unhealthy 
working environment. 

5. There was no separate arrangement for keeping 
all tools at one place. 

6. Internal transportation of material was not 
proper. 

7. The losses like transportation, waiting, inventory, 
over processing were also seen. 

Based on 5-S techniques, activities can be 
reorganized as shown in Fig.3. The activities to be 
performed under proposed layout are explained as 
follows: 
1. Manufacturing of both perform and final product 

(step 1 and step 2) can be performed in a single 
block to facilitated ease of storing and retrieval 
of raw material and finish product as per seiri 
(sort) principle of 5S technique. 

2. Proper sequence of various activities as shown in 
proposed layout (activities 1 to 7) can be 
documented as per seiketsu (standardization) 
principle of 5S technique. 

3. As per Seiso (Shine), the provision can be made 
to have a separate control room to monitor entire 
production activities and storing various tools 
and other necessary things for general 
maintenance and cleaning purpose. In the 
proposed layout, the control room is designated 
as 8. 

 
CONCLUSIONS 
 
Lean manufacturing techniques (5-S) has been found 
to be powerful and can be employed in any plastic 

molding industry successfully. As seen from the 
present study that by employing 5-S techniques  the 
significant reduction in the wastage of time, material 
and manpower can be achieved. This consequently 
will increase the production rate and safety of the 
workers by better usage of working area, systematic 
arrangement of machines and tools, shorting time for 
seeking necessary things during production, frequent 
cleaning of shop floor and developing habit of 
continuous improvement of  procedures.   
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