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Abstract— The 5's technique is an assemblage of working
tools of lean manufacturing that organize, order, clean,
standardize and continuous any workplace. This article
exemplifies a case study on the implementation of the Lean 5's
Technology in a micro, small and medium enterprise (MSME),
so asto make it more efficient, effective and productive.

Considering the working conditions, a 5's framework has
been analyzed and implemented where a remarkable
improvement was noticed in product quality, lead time as well as
cost reduction. The personal study clearly exhibits that it is very
essential for an organization to train its workers about 5's rules.
In this article, an attempt has been made to identify various
shortcomings and mitigate them. The proposed framework
investigates the flaws in the manufacturing processes within the
organization. Standard operating procedures have been
developed and applied on the shop floor holistically and changes
were recorded which validates the fact that 5S is a smple and
powerful technique, used to eliminate the process wastes, errors
and helpsin the development of a formal workplace organization
system for the company.

Furthermore, various barriers faced during the
implementation of 5S rules were identified and a through the
technique of Interpretive Structural Modelling (ISM) a visual
model was developed which showcased the various
interrelationships existing between the said barriers

Keywords: Lean Manufacturing, Implementation in MSMEs,
5's technique, process waste, Standard operating procedures,
ISM.

[. INTRODUCTION

Lean-5S is a technique, provides an assistance to 'Micro
Small and Medium Enterprises in reducing their
manufacturing costs and increases productivity through
proper personnel management, better space utilization,
improves process flows and reduces engineering time. The
5S is lean manufacturing technology that helps remove the
"junk" from the job region and enhance an organization's
working practices. 5S is not only a waste-eliminating
method, but also built with five commandments[1].T akashi
Osada was the first to formalize the practice of 5S in 1980s
using the Japanese terms Seiri, Seiton, Seiso, Seiketsu and
Shitsuke to represent different phases in the process of
workplace organization [2].
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The fundamental idea of 5S principles on a setting of
complete quality and the 5S campaign describes how each
workplace can benefit from its use [3]. The 5S philosophy
focuses on efficient workplace organization, job
environment simplification and waste reduction while
enhancing quality and safety [4]. Lean execution includes a
well-planned and systematic mixture of top-down and
bottom-up strategy [5].

Potential benefits of 5S are to improve positive valuesin the
organization culture [6]. The 5S method involves the entire
organization at al levels for full participation and systematic
execution and creates efficient quality procedures [7]. Top
management must be truly committed to make lean happen.
The success of 5s relies entirely on the complete
participation of employees, their continuous monitoring and
everybody should function in ateam.

[I. PROBLEM STATEMENT

Due to time consuming and inefficient process flow, MSME
Tool Room involved in tool & die production business has
trouble meeting customer requirements. The problem in the
shop floor has its non-systematic way of working. As an
outset most of die parts are being made in haphazard way on
the machines, leads delay in manufacturing and delivering
the tools & dies to the customers. It has been observed that
the main reason of delay of work in machines is poor
workplace condition, resulting the plant’s efficiency low. To
work in efficient way in the machine shop proper tools,
devices, measuring instruments always needs to be available
in Tool Cribs in proper place, so that alotted work can be
done within the time. The condition of tool crib is found
very poor. Most of the related items were found in mixed up
condition and in improper placein different Tool Cribs.

For the second part of our analysis, various obstacles which
were encountered during 5S adoption in the firm were
identified through past literature study and via consultation
of experts. These barriers were analyzed to construct an ISM
model, which would subsequently provide the manager with
a blueprint of how the barriers are interrelated and effecting
the process of 5S implementation in an MSME.

1. LITERATURE REVIEW

5S remains fundamental to the organizations. Orderliness is
still the basis for zero faults, cost reduction, safety and zero
accidents [8]. From the quality management point of view,
order and cleanliness have been considered as a part for
continuous improvement (Y usuf & Aspinwall, 2001) [9].
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5S as an integral part of the workplace management and
critical to the kaizen process. The lack of 5S results in
inefficiency, waste, low morale, poor quality, high costs and
afailure to meet delivery conditions [10].

Bryar & Walsh (2002) reported that an Australian
management consultancy and training business saw some of
the benefits listed and felt re-energized by the 5S result [11].
Withanachchi et a. used 5s to identify management areas in
a public hospital in Sri Lanka that needed improvements
[12]. 5S helps improving data management system in
factories (Ananthanarayanan, 2006) [13]. 5S can link with
total productive maintenance (TPM) (Abuja and Khamba,
2008) [14]. The potential benefits of 5S are improved levels
of hedlth, safety and environmental protection [15]. The
impact of 5s on organizational cultures is, according to a
case study, a better understanding of the needs of the
customer and a better relationship and communication with
them. [16].

The case study was carried out in a Scottish company
(Herein referred as ABC) is a part of MNC based in
Netherland. The company has currently two separate
businesses houses of Lamps and Luminaries, running with
approximately 350 employees. Due to complexity of
Luminaries Products Company synchronized business
operations in one unit. To achieve set goa lean 5S was
implemented as a fundamenta tool for the lean
transformation. It has been observed that within a period of
3 months after 5s implementation organizational culture was
significantly improved. It is clearly be seen that 5s program
is performing well apart from sustain phase [17].

A case study of Vedanta Aluminium Co. Ltd has adopted
the 5S technique in maintenance of crane used to transfer
the molten metal. The purpose is to reduce bottlenecks of
mai ntenance activities and to perform a systematic planned
mai ntenance. The company has adopted the 5s principles for
sorting and maintaining the essential tools and spare parts to
repair the 5 Ton capacity Crane. The breakdown of crane
will cause stoppage of entire facility production.
Maintenance department has saved an average 7.5 Minutes
time in each activity of earlier average of 15 minutes
through 5S. The study revealed that department has saved
50 percent time as well as found work quality also much
satisfactory [18].

Hubbard (1999) reported that the use of 5S in his
manufacturing company lead to a recovery of 10% floor
space, better use of space available and aid in cleanup[19].
Japanese management approaches such as TPM, JT and
TOM (Gapp et al., 2008) [20]. The achievement of 5S
application generaly relies on the features of the
organization (Sousa & Voss, 2008), as stated in many
studies (Bayo Moriones et al., 2008) [21].

Khamis et a., 2009 demonstrated the application of 5S in
Malaysia to two medium-sized enterprises A and B and
surveyed that 5S practice is an effective technique that can
improve housekeeping, environmental performance and
health and safety standards in an integrated holistic manner.
Effective execution of the 5S operation relies on the
engagement of top-level leadership and full personnel
participation. The 5S operations are provided priority based
on the company's function and business. Finally, training is
provided in the organization for the implementation of the
5S procedures [22].

Jose H. Ablanedo-Rosas et a. (2010) developed the
outcomes of an empirical research applied to some Mexican
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organisations in order to understand their experience of
execution, empirical interactions and continuing difficulties
related to the 5S exercise. The 5S practice is used as the
grounds for philosophies of sophisticated quality and
continuous improvement and the organisation measures the
advantages of implementing 5S such as improving quality.
For manufacturing and service organisations, the 5S practice
is valuable and universal to all organisations. The large
challenge is how to integrate the 5S practice into the lives of
everybody (employee). [23].

P. M. Rojasra et al. (2012) explains the implementation in
the Krishna Plastic Company, Udhyog Nagar, Amreli and
Gujarat of the 5S methodology. 5S provides excellent
potential for necessary improvements out of the multiple
lean manufacturing methods available. The findings after
the implementation of the 5S indicate that the effectiveness
of the manufacturing scheme is enhanced from 67% to
88.8% in the successive week [24].

S. B. Khedkar and others. (2012) addressed the application
of the 5S methodology In S. P. MIDC plastics industry,
Nagpur. Research demonstrates important improvements in
safety, productivity, effectiveness, morality and household
management [25].

Gupta and Jain, 2014 in a small-scale manufacturing
organization demonstrated the application of 5s and Kaizen.
Implementation of 5s and Kaizen outcomes in enhanced
process efficiency and efficiency, enhanced process
visibility, enhanced employee morale and safety, decreased
delays, time search and hazardous circumstances.
Participation, engagement and help from top-level
leadership are the most significant variables to create
effective 5S and kaizen system. [26].

3.1 Barriers Identification

Barriers can be defined as obstacles while introducing a new
concept or method in a preexisting system. Barriers can be
categorized into internal and external barriers, but for our
study chief focus would be on interna barriers. Top
management commitment and reluctance of a workforce to
adopt a new concept continue to be recurring issues
[becker]. Also, financial constraints, lack of awareness and
non-availability of resources are also a contributing factor
towards hodtility in 5S implementation [Grier]. After
rigorous literature survey and after consultation with various
industrial experts and academicians following 9 key barriers
were identified.

Lack of commitment from top management.

Lack of clarity of purpose of 5S implementation

Firm culture

Low availability of resources

Poor cooperation among departments

High financial investment

Lack of training

Lack of incentives and rewards

. Low awareness towards its benefits

3.2 Review Remarks

The above Literature review on above context of statement
problem recommends that 5S implementation is necessary in
the company. In production without 5S many wastes
accumulate those covering up problems and becoming an
accepted dysfunctional way of doing business.
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Previous research has shown that 5-S is an important
instrument for organizing workplaces to enhance the quality
environment [36]. Thus, the literature review suggests
following points to overcome with the problem:

1.5S practice is to be taken in order to eliminate mistakes

and smooth the manufacturing process flow to simplify
the workplace and reduce waste and non-value-added
operations.

2.To make continuous improvement 5S practices are the

best way to find problem and improves the existing
system.

3.The top management is made aware for adaptation of 5S,

and its performance effectiveness has been shown.

4, Standardization of operational process sequences must be

made.

5.5S needs to be implemented in the company to get the

clean workplace and to increase the higher productivity,
quality, cost control and in time consistent delivery.

3.4. Objectives of the Study

A wide range of techniques are used to improve

organizations ' product quality, services, and performance.

Generally, the companies are |ooking for the practices which

are least expensive, simple and sooner can be implemented

to achieve the set goals and targets. The study investigated
the impact of 5S practices on performance of Company.

Accordingly, the objectives of the research are set as:

1. To implement the 5S technique and to identify its
effectiveness in the organization.

2. To measure and compare of the Pre and post study
(before and after implementation) performance of the
5S.

3. To develop the framework of Lean-5S implementation
and its maintainability system procedure.

4. Identification of various barriers involved
implementation of 5S techniques.

5. Modelling of the barriers obtained to construct an ISM
model which indicates the various relationship existing
between the barriers.

3.5 Overview of ISM

ISM methodology is a technique to model complex, non-

structured, implicit variables into a more articulated and

lucid form which conveys both the effectiveness and the

order existing amongst the variables. ISM method inputs

various relationships existing between the barriers in the

form of a Self-Structured Intersection Matrix (SSIM) and

the output isavisible, explicit, easy to understand model.
The different steps engaged in building an ISM are:

e Construction of an SSIM matrix, indicating various
relationships between different barriers in the form of
symbols.

e An initia reachability matrix is constructed using
results of the SSIM matrix, wherein relationships
between barriers are indicated in form of binary
numbers

e The initiad matrix is reconstructed after removing any
trangitivity relations to obtain afinal reachability matrix

e The final reachability matrix is partitioned into various
levels

e Finaly using the results from the final reachability
matrix, an ISM model is constructed which depicts the
various relationships between the barriers in a
structured form.

in the
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V. RESEARCH METHODOLOGY

The systematic practical and theoretical analysis method has
been applied to a field of study. In order to achieve the set
objectives of the research work the scientific ways are used
for the data collection, analysis and conclusion. The
research is quantitative and applied in nature. It aims to
enhance the competitiveness of the MSME sector
organizations. To meet the set objectives 5S has been
applied and its pre and post study is conducted. Before
implementation of 5S a very comprehensive study of
literature review has been done. In this regard required
information have been collected from the various journals,
books and magazines.

o Primary Data: The research work is applied and
experimental in nature therefore, a series of experiments of
5S implementation are carried out to meet the objectives of
the research work.

. Toolsand Techniques applied:

A questioner has been prepared to list out the process
wastes. Time study has been done, statistical tools and
Microsoft excel sheets are used for interpretation of data.

V. ACTIVITIESDONE UNDER 5-SRULE

Each 5S rule has been implemented and a significant change
reflects in figures-B. 5S increases tools storage space,
redefined the access. Items location readjusted and
preserved the standard practices. Implementation of 5-S
improved industrial management together with improvement
of the physical environment. In Case study one Tool Crib
has been displayed, similarly 5S has been applied in al the
machines Tool Cribs of the shop floor. Following 5S
activities have been done:

1S (Sorting):

e |tems were sorted out on the basis of necessary and
unnecessary. (Ref. fig.7)

¢ Unnecessary items have been sorted out on different tool
cribs.

e Pocket has been made for each item in thermo coal
sheets as per lay out design. (Ref. fig. 9)

e |tem code was engraved in all the necessary items. (Ref.
fig. 8)

e Agronomic design has been made as per maximum to
minimum usage. (Ref. fig. 2)

2S (Set in order):
e Tool Crib layout has been made for each rack.

e Appropriate size Tool Cribs is selected and placed near
each machine.

e Lighter in weight items (Ref. fig. 2 Rack No0.1&2) are
kept on top and heavier items (Ref. fig. 2 Rack No.7) were
kept in down racks.

e |tem name with quantity Tags have been fixed in the
respective pockets. Similar kinds of items are grouped like
measuring instruments (Ref. fig. 4), hand tools (Ref. fig. 6),
Cutting tools (Ref. fig. 5), Clamps (Ref. fig.9) etc.

3S (Shine):
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¢ All machines, accessories and racks have been cleaned.
(Ref. almost al fig.)

e Shop floor has been washed and Gang ways are made.

e Tool crib has been repaired, cleaned and respective
codes were written. (Ref. fig.1)

¢ Old items have been cleaned and repaired. (Ref. fig. 10)
4S (Standardize):

e Considering the obligatory rules of the company
Process activity rules have been made.

e Followed store procedure to issue and do the
codification of theitems. (Ref. fig. 3)

e Items were grouped and code is written with paint on
the outside of the racks. (Ref. fig.1)

e Replacement Procedure was made for
wearable and damageable items.

o  Edtablished the standard operating procedure (SOP).
5S (sustain):

e 5S Team is made and trained to maintain the 5S
activities.

e Each rack Photograph of arranged items has been taken
for future reference.

e To maintain the tool cribs on dally basis a Tool
Verification Report has been devel oped.

e 5S operating system has been made and audit scheduled
is made.

e All the members present in the organization can give
their opinion /innovative ideas to make it better.

frequent
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Fig.1:Layout Design of Tool Crib asper 5S

Fig 2-9: Photograph of Tool Crib and layout as planned
after categorization of tools
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V1. CASE STUDY

The research was carried out in a Tool and Die
manufacturing Company. The Company manufactures
different kind of Tools and dies, precison machining
components for Micro Small Medium Enterprises. Before
the 5S implementation shop floor condition was in very bad
shape tools, instruments devices were mixed and lying
haphazardly in any Tool Crib. In above situation 5S was the
suitable tool to implement in machine shop. Tool Cribs lay
out design has been made according to requirement of the
items for each machine. The items were kept in systematic
way in Tool Cribs. The 5S operating procedure has been
made. Before and after 5S implementation Pictures are
shown in figures 2-9.
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VII.MONITORING AND CONTROL SYSTEM member/Inspector/concern  employee. The verification
FRAMEWORK FOR 5S report made on a standard format shown in table 1:
There will be four stages of monitoring and control system

TOOL VERIFICATION REPORT

framework: . ;
Stage - I: The item kept in the workplace, its inventories Month: (Schedule: Fortnlgkge;:ig:l?
and cabinet layout design have to be monitored on day to Tool Crib No. Machine:

day basis by the authorized lean-5s committee

Table 1- Tool verification report

R
Q Remark
A
T (Missing/
Cc
Y Breakage)
K
N
ITEM NAME WEEK 1 WEEK 2
(e]
Date
Firgt aid box 1
Log book 1
1 Drawings 1
Lever typedial 2
Plunger type dial 2
Edge finder 2
Vernier (0-300) 1
Vernier (0-150) 1
Didl stand 1
2 Try square 1
Side & face cutter 1
Convex cutter 1
Double angle cut. 1
Singleangle cut. 1
Slitting saw 1
Slot drill 1
End mill 2
Carbide cutters 4
Edge finder 1
3 Soft hammer 1
Steel hammer 1
Allen keys 4
Spanner-open end 8
C-spanner 3
Chuck key 3
4 Screw driver 1
Star Allen key 2
Ring spanner 1
5 Handle 1
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Parallel block 9
File second cut 1
Collet 12
T-bolt 6
Flange nut 6
Hex nut 8
6 T-nut 6
Washer 8
Parallel block 8
7 C-clamp 4
Vice 3
Plain clamp 7
8 Tierods -vertical 8
g
. H H H H Datu
Stage - I1: T.he section In Charge has to verify thesefilled in o | M booodooboodpooodonc x| 3
format once in aweek and certify. Settin | x | x| xx | x| xx | xx 1
Stage - I1lI: Manager will constitute an audit team from ?MO 3
different sections other than the related area and conduct the 6 | ading [ x | 8
audit oncein a quarter. The aud!tor will ref_er items prowded Total Timetakenin 1job 80
for lean-5S with respect to the items physically available at

pre_sent and will submit the report to the Manager who Note: Considered job machining time constant. The study is conducted for
assigned the work. variable activities.

Stage - IV: Department Manager will also work as
Coordinator. He must receive & analyze the audit reports of
the audit team and also monitor the audit schedule. Manager

Table 2- Time study observation sheet before implementation

Time Study Observation Sheet

will discuss with the HOD and after getting the consent will After 5Simplementation:
raise the indent for purchase the short fall of broken/non lTota
usableitems. . _
Study Time 5115 115 120 |25 [30 |3 |40 |45 |50 |55 |60 [A
in Minutes: vity
VIIl. EXPERIMENTAL SET UP AND DATA Z'm
ANALYSIS ﬁ Activit [Time Scale (in abreak of 5 minutes) up to 60
5S activity rearranged the system completely compared to M
most of the continuous quaity improvement (CQI) 1 ;03‘"” e pox 8
approach. In the experiment 5S methodology focuses on the Clampi
roblem-solving techniques [3]. ng
P 9 q [ ] 2 |& work xx 5
. . .. ali
To test the 5S |mplementation results a job machining setup aLonme
has been made and machining is done in similar production 5 [Inspecti pooc [ 6
jobs before and after Implementation of the 5S on a same '(I)'r;ol xx -
milling machine in the Milling Section. 4 lsating ox ex [ 12
) . 5 Datum XXX XXX [XXX [XXX [XXX X 27
Time Study Observation Sheet setting  [xx [xx_[xx [xx_|xx
. 5 Unloadi  [xxx M 6
Before 5S |mplementation: ng XX
Total Timetakenin1 job 64
Total
Study 1{1]2]2]3 Activ
Timein 5 olslolslo 35|40(45|50| 55|60 it Note: Considered job machining time constant. The study is conducted for
Minutes; Time variable activities.
S . . . . Table 3- Time study observation sheet after implementation
. Activ Time Scale (in abreak of 5 minutes) up to 60
N | ity Minutes Preand Post Study data summary:
q | Loadi Booodxxx 1 S MILLING MILLING
ng | X |XX 0 N ELEMENT Before Lean (5S) After Lean (5S) Time
Clampi Time taken (in Min.) taken (in Min.)
ng& XXX :
2 ggﬁm x 8 1 | Loading 10 8
ent Clamping &
3 Inspe  [XxxX w_ork 8 /
ction Y [ 8 2 | dignment
4 Tool XXX XXX [ XXX 1
Settin | X | XX | Xx 5
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3 | Measuring 8 6

4 | Tool setting 15 12

5 | Datum setting 31 27

6 | Unloading 8 6

Total Timetakenin

per Job machining 80 64
(inMin.)

Table 4- Time study observation sheet summary

Time Study data Graphical Analysis (Graph 1):

—
=1
=

TIMESTUDY REPORT

=4=Defore

1
== fter

1

2

TIME TAKEN (In
nMins)

=]

3 3 &
LOADING  CLAVPING INSPECTION TOOLSET. DATUMSET, UNLOADING

(Before and After 5S Activity Vs Time taken)

Data Analysis and Costing Report (after Implementation of the 5S)

S

N Activity details and data inter pretation Results

1 | Time saved per job after 5S: 80 Min. - 64 Min. 16  Min.

2 Jobs are made in 2 shift basis-16 Hrs.(before 12 Nos
Lean-5S): 960/80

3 Jobs are made in 2 shift basis-16 Hrs. (After 15 Nos.
Lean-5S) : 960/64

4 | Increasein production: 25 %
Total Time saved in 2 Shifts: 15 Pc. x 16 Min. .

5 (15X16) 240 Min.
Y early working days (365 days - (52 Sundays +

6 | 17 Holidays)) 296 days

7 Ye_)arIyTimewving (inMin.): 296 days x 240 71040 Min.
Min/day

8 | Yearly Timesaving (in Hrs.): 71040/60 1184 Hrs.

9 Consi_dered Machining Hour rate of Milling Rs. 200/-
machine

1 | Yearly saving after Lean-5S Implementation Rs.

0 Rs.200 x 1184 Hrs 2,36,800/-

1 Yearly saving from all 10 Nos. m/cs. of the Rs.23,68,00

1 | Section Rs.236800x10 0/-

Table 5: Data Analysis and Costing Report (after Implementation of the 5S)

IX. CONSTRUCTION OF ISM

9.1 Structural Self Intersection Matrix

After identifying and enlisting the various barriers an SSIM
matrix is constructed. For this purpose, a panel consisting of
academicians and industrial experts was formed and their
opinions regarding the various interrelationship existing
between the barriers was listed in the form of a SSIM sheet.
The symbolsindicated represent:

V entry at (p,q) indicates that p influences g.

A entry at (p,q) indicates that p isinfluenced by g.

X entry at (p,q) indicates that p and g mutually influence
each other.

O entry at (p,q) indicates that no relation exist amongst p
and q.
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Barriers

1 | Lack of commitment from
top management.

2 | Lack of clarity of purpose
of 5S

3 | Firmculture

4 | Low availability of
resources

5 | Poor cooperation among
departments

High financial investment
Lack of training

Lack of incentives and
rewards

9 | Low awareness towards
its benefits

Table 6 indicates the SSIM matrix obtained.

O <O00O0OXKL|~pm™
< » < >»L<rPr|wN
O < O oOorr|dvo

<<0 <O00<K<K<L<Kr<Ir|luo
< X

w0 ~N o

9.2 Development of Initial and Final Reachability Matrix
The transformation to initial reachability matrix is done by
converting the SSIM matrix into binary digits (1s and 0s)
wherein 1 at (p,q) position indicates that p leadsto q and O
indicates p does not lead to g. Using the above stated rule,
the initial reachability matrix is obtained as shown in table
7.

The matrix obtained is further checked for any transitivity
existing whatsoever. After removing the transtivity, final
reachability matrix is obtained as depicted in table 8. Here
1* denotes the reformed elements of matrix after removing
the trangitivity.

Barriers 1 2 3 4 5 6 7 8 9
1 11010 11110 1 1]0
2 1111|011 |0]|0]O0¢|0O
3 11]0|1|0 {1 |0]|O0]|O 1
4 1 (010 1 (0|1 1 11|10
5 o0 |O0O]JO |1 |0 |0]|O 1
6 1 ]1]0]0 |0 |0 |1 1 1]0
7 o|1 (1|0 |1]|O 1 1 1
8 o0 |O0O]JO]|O |1 |O 1 1
9 1 |1]1]0|0 |0 |O0]|O0]|O 1

Barriers 1 2 3 4 5 6 7 8 9
1 1|1 1 1 1|1 1 1|7
2 1 1 1|7 1 o7 1 1
3 1|7 1|1 1 o7 1 1
4 1|1 0 11 1 1 1|7
5|1 1 0 0 1 0 0 0 1
6 1|1 1 1 1 1 1 1|7
717 1 1 0 1|7 1 1 1
8|1 1 0 0 0 11 1 1
9 1 1|1 1 1 o7 1 1
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9.3 Level Partitioning of Final Reachability Matrix

After obtaining the final reachability matrix, the next
objective is partitioning of levels. Each level in the final
ISM model would depict wherein the different barriers lie
hierarchy wise in terms of their potency.

For this the reachability set and antecedent set are
determined for each barrier. After severa iterative
processes, the different barriers are grouped into 3 levels as
shown intable 9.

Barriers | Reachability Antecedent Intersection | Level
Set Set Set
5 1,259 1,2,3,4,5,6,7,9 1,259 1
1 1,259 1,2,34,5,6,7,9 1,259 1
2 1259 1,2,3456,7,9 1259 1
9 1,259 1,2,345,6,7,9 1,259 1
8 6,7,8 3,4,6,7,8 6,7,8 2
6 6,7,8 3,4,6,7,8 6,7,8 2
7 6,7,8 3,4,6,7,8 6,7,8 2
3 34 34 34 3
4 34 34 34 3

Table 9 Level Partitioning

9.4 Construction of ISM model

Using inputs from final reachability matrix and level
partitioning matrix, the next step is to construct a visual
representation of the whole structure. Each barrier is
indicated in the form of a block and arrows are implying
directions. The ISM is divided into levels which were earlier
obtained from level partitioning. As evident from the ISM,
Top management commitment and Low awareness turn out
to be the key barriers in 5S implementation. These barriers
would further guide other key barriers such as high financial
investment, lack of incentives etc. Firm Culture and Low
availability of resources are the least important barriers for
our consideration because they do not lead to other barriers.
Thefina ISM isshowninfig 10.

Fig 10: ISM Model for barriers
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X. RESULTSAND DISCUSSIONS

Following are the outcomes of the research:

1.Result shows the saving of Rs. 2, 36, 800/- from one
machine (Table 4 at point no.10) by implementing the
Lean-5S. Thisis very positive result the step of workplace
management.

2.The5Sisapplied in all the 10 machines of the section and
yielded savings of Rs.23, 68, 000/- (Table 4 at point
no.11). The above result of shows a major contribution
annually. The 5S has done miracles in terms of saving
without doing any production work. Thus it can be
implemented and maintained holistically by the company.

3.Increased daily production of 15 Pc. in place of 12 Pc.
(Table 3 at point no. 4) Thus, Productivity is increased 25
percent annually (Ref. Table 4 at point No.4).

4. The entire shop floor became more apparent, leading to a
highly efficient workflow.

5.Workers are more satisfied with the environment as well
their performance.

6.5S boosted employees morale as junk items and materials
which were creating hazards are identified and removed.

7.The end product quality improved full attention is paid
during production.

8. Top Management Commitment and Low awareness are
the most influential barriers for 5S implementation.

9. Firm Culture and Low availability of resources emerged
asthe least vital barriers.

X1. CONCLUSION

The research work has provided a basis for 5S
implementation in MSME organizations. This 5S framework
is helpful to the company in improving its work practices.
The 5S framework has helped to develop a Totad
Improvement Program, employee involvement and
continuous improvement. It also states that results of 5S can
be driven through 4M “Man, Method, Material and
Machinery”. The framework also helped to identify the key
areas needs to be improved by through 5S [i]. Housekeeping
and workplace organization are directly linked to achieve
discipline in manufacturing. World Class Manufacturing
cannot be achieved without the discipline and culture of 5S
in workplace [4]. The 5S minimized the time-consuming
acts of identifying and gathering tools and materials
required for processing the work and increase the
profitability. Moreover, the barrier identification and
modelling using ISM provides a roadmap as to how the
various barriers are interlinked and how they are influencing
the implementation of 5S practices in a MSME. The result
of ISM s totally generic and can be used by any
manufacturing firm with dightest modifications. Following
are the outcomes:

58S practices have been studied and followed by the world’s
most reputed tool and die manufacturing companies. 5S
synchronized the workplace activities and minimized the
wastage time.

5S helped in developing the value chain system of
manufacturing in the company.
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The process-efficiency has been improved by developing an
unmatched process that has the capability of manufacturing.
5S improved the process and lead time and this leads to an
improvement in product quality, cost and delivery.

The Competitiveness of the company has been increased
and it started offering integrated solutions to the clients in
his entire core and allied business activities.

XIl. FUTURE SCOPE AND LIMITATIONSOF THE

STUDY

The implemented 5S system of the company can be
modified and altered, in future, if any idea or suggestion
found beneficial for the organization. In the event of a
change in the existing system, any employee or the
respective section in charge will request to the Lean
Coordinator and Coordinator will do the feasibility study of
the new idea It may be implemented if an idea is found
suitable. Material Indent can be raised for the purchase of
new items after getting the approval from the competent
authority. The 5S implementation results increased the
efficiency, safety, quality and reduced the industry
pollution.

The case study presented in this paper is useful to the
researchers, professionals concerned with this subject to
understand the implementation procedure and significance
of 5S.

Further MICMAC analysis for the various barriers identified
can be conducted so as to categorize each barrier based upon
its driving and dependence power.

This study was concerned with the implementation of the 5s
technology within an organization to eliminate the
workplace related problems. The study is inclusively
intended to help MSME organizations to enhance their
profitability by using the 5S methodology. This study may
not be completely applicable to any other nature of
company.
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