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Abstract

Manufacturing sectors are facing more problems due to globalization; especially in cases of SMEs (Small and Medium scale
Enterprises) are struggling against consistency and competitiveness in market. They want more challenges in the field of
production and marketing areas for the product accuracy and quality. Maintaining the machine tools with minimum waste
in manufacturing process and identifying supply chain problems in supply line activities are the most essential factor for
the employers. In this regard, the evidences of many authors’ views, the lean supply chain techniques and their tools have
helped more in manufacturing and service enterprises in the areas of operations and work processes. But taking the help of
efficient lean supply chain performance measures and advanced inspection technologies for the betterment of productivity
are also an important criterion. Assortment is a leading indicator for a manufacturing system. Which is the process of
measuring product efficiency, effectiveness and capability against the standard norms fixed by the organization in time
based aspect. In this work we discussed the lean supply chain performance importance, application and their effectiveness

which are useful for the current manufacturing trends.

Keywords: Lean Supply Chain Performance Metrics, Performance Indicators, Productivity Measurement

1. Introduction

In this globalization era, the manufacturing sectors espe-
cially the Small and Medium Enterprises (SMEs) are
facing new challenges day by day for their survival in
market. Decision making factors in right time due to lack
of information and inconstancy in system which directly
affects the product performance. And also the prediction
of product performance is most critical factor’. In broad
view the manufacturing system, which is a set of machine
tools, elements required for the transportation, storage
buffers, and computers along with people also part of this
group, which are sometimes called work stations. Due to
more inventories, excess cycle time, unexpected deliveries
and poor maintenance of machine tools are caused by the
lack of proper arrangements and its synchronization. To
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avoid this, main possibilities are reducing waste in work
process and develop customer values to the products is the
one way and other is to adopt the standard performance
measurement techniques to the manufacturing system. In
this regard both practices are most useful and challenging
task to the manufacturing enterprises productivity. In this
work we initially discussed about the introduction and
problems faced by the SMEs. Section two discusses the
literature review of Lean Manufacturing (LM) and Supply
Chain Management (SCM) performance metrics related
to product efficiency. In section three the discussions on
LM and SCM performance measurement techniques and
their classifications are made. Section four explores the
most affecting performance metrics factors useful for
the efficiency of productivity and their current trends.
Section five indicates the conclusion and future works.
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2. Literature Review

To achieving superior quality, timely deliver and com-
petitive cost to sustain customer satisfaction the lean
manufacturing is an integrated approach to manufac-
turing and service enterprises. Initially in 1950s Japan
developed the Lean concept and concept originated in
Toyota production system (TPS). The goal of lean man-
ufacturing is to reduce waste in human effort , time to
market, manufacturing space and inventory which leads
to high demand from customer side while giving most
and world class products with minimum cost. In lean
manufacturing waste removal and incorporation of new
methods to work process is the main component and
market response is the subsequent component. The focus
on lean manufacturing plants and its developments are
addressed clearly?. Lean means developing a value stream
to eliminate all waste, including time, and to ensure a
production level. Lean include JIT, TQM, equipment
management and Total Preventive Maintenance, Kaizen,
design for manufacturing and assembly, supplier man-
agement, human resource training and involvement,
decision support systems, and variability reduction®. The
reflection of lean operations is quality, delivery speed,
reliability and product efficiency with reduced lead time.
Seven types of waste in process are identified with proper
reasons are overproduction, defects, unnecessary inven-
tory, excessive transportation, waiting, unnecessary
motions, underutilization of employee (skilled training
needed for employees). SCM concept is originated in
the manufacturing industries in the early 1980s. It was
developed from innovations such as Just in Time (JIT)
and Total Quality Management (TQM)*. According to
Council of Supply Chain Management SCM the planning
and management of all activities involved in sourcing and
procurement, conversion and all logistics management
activities, this also includes coordination and collabora-
tion with channel partners, suppliers, intermediaries. The
supply chain system is linked with material suppliers, pro-
duction facilities and distribution mode with all forward
and backward information flow within a manufacturing
cycle and the supply line can be analyzed into three seg-
ments like manufacturing, sourcing and delivery®. Supply
Chain Management is a modern multidisciplinary busi-
ness management technique and research environment
for the enterprises profit and productivity with new phi-
losophies with sustained competitiveness®.
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A typical Supply Chain (SC) commonly involves a
network of tiered suppliers producing raw materials,
parts, components, subassemblies, assemblies and final
products together with business process and customers,
SC performance for a firm as the performance of the vari-
ous processes included within the firm’s functions”.

3. Lean Manufacturing
Performance Measures

The different author’s are discussed and concluded the
lean practices into one indicator known as leanness.
D score card is considered For measuring leanness JIT,
quality control, kaizen principles are used in SMEs orga-
nizations®. The non-financial manufacturing performance
measures mediate the relation between the financial per-
formance and lean manufacturing practices® found that
the author’s work presented in this paper investigates the
effect of JIT, TPM, autorotation, kaizen which are con-
sidered lean strategy on the most important measures
of operational performance, i.e. cost, speed, quality and
flexibility. Performance measurement system for lean
enterprises is discussed in many views. This is the pro-
cess of measuring capability, efficiency, and effectiveness
a process or a system, against given set of standard norms.
The good metrics are strategic planning and qualitative
concern is total commitment of whole organization.
Performance measurement is defined as the process of
quantifying the efficiency and effectiveness of action'
The main objectives of the firm which leads o better effi-
ciency and effective performance are minimized total
time required for the task, set up costs, due date, machine
idle time ad set up costs are more considerable factors for
the good results'!. The Role of Performance Measurement
is integrating with the fallowing factors

o Monitoring: Measuring and recording the actual
performance

o Control:  Identifying and attempt to close the
gap between planned target and actual perfor-
mance indicators

o Improvement: Identify critical improvement
opportunities

o Coordination: Information for decision mak-
ing, Leading Indicators, Internal communication
across processes, External communication with
stakeholders
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o Motivation: Align behaviour and encourage
transformation

The main classification of performance metrics are
divided as per the fallowing criteria on lean aspects are
discussed in below Table 1

Table 1. Classification of performance metrics

Strategic Tactical Operational

Return on
investment capital,

Safety, Quality,
Delivery, Time

Productivity,
financial turn

Inventory, revenue, over, supply to market,
Cash flow, market chain, quality Manufacturing
position. cost, regularity, | efficiency

4. Supply Chain Management
Performance Measures (SCPM)

In consistency measures how economically a firms
resources are utilized to achieve a predetermined level
of customer satisfaction which Specifies on combine
decision making levels with financial and non-financial
criteria and measures with too many number of metrics
and measures The Balanced score card perspectives for
supply chain management in SMEs applications in India
can determine the proposed perspectives & the SCPM
developmental criteria is given per Table 2

Table 2. Evolution of SCPM

Before 1980 | 1980-1990 1990-2000 200-2010

Financial Operational Financial Balanced

aspects and value & Non score card
added financial activities
perspective orientation

The SCPM is the process of quantification and actions
leads to performance by satisfying customers with greater
efficiency and effectiveness than their competitors.
Performance measurement systems are extended in to
structural extended and balanced score card.’. Evaluation
processes of SCPM which described on basis of decision
making.’. The By the above many author’s review, it is
possible to select the fallowing principal approaches for
SC M performance measures

o Management approach

 Time base approach
« Quantitative qualitative approach
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Strategic, operational and tactical are comes under
management level, in concerned with time base approach
lead time, order cycle time and time to market are the
relevant factors but for quantitative and qualitative based
measures are resources, utility and customer satisfaction ,
responsiveness respectively™.

5. Case Study

5.1 Company and Process Background

The Hassan city municipal council is in between Bangalore
Mangalore national highway, about the distance of 180
kilometers. The city belongs to Karnataka state. Hassan
City consists of 35 wards, 35 councilors, 5 Nominated
councilors. As per the 2011 census the city population is
15, 5006 area stretches about an area 26.5Sq Km.

5.2 Problem Descriptions

Here the present work focuses with public problems
and their requirements in the office of City Municipal
Corporation (CMC) at Hassan. The most of the customer
problems and their needs are associate with public related
and answering them in documentation form in CMC
office is very difficult problem. To resolving the public
problem, maintenance of records in record room in sys-
tematic manner is needed, and also searching files within
a short time is also essential to minimize the cycle time
in office. in CMC office the files are stored in bulk man-
ner randomly at record room which is very difficult to
searching the required files within a short time and the
maintenance is also very poor manner as shown in below
Figure. 1

Figure 1. Poor Maintenance of Record Room.

5.3 Objectives

In current days, the customers are highly concern with
the expectation of quick and quality service from the

Indian Journal of Science and Technology | 3 -



Lean Supply Chain Performance Metrics for the better Manufacturing Process

organization. This research work is related to problems of
CMC office, Hassan for their poor maintenance of record
documentation for publics’ requirements, hence which
is required to improve the working system in the CMC
office through the incorporation of 5S principle from
the lean manufacturing. Here in this case study the main
objective is to reducing the total cycle time required to
searching the required record from the record room. For
which analysis of old records maintenance and its search-
ing is essential after that finding a technical solution and
apply the simple and systematic approach is proved in
simple manner is considered.

5.4 Methodology

Here getting productivity by reducing the file search-
ing time and its maintenance using simple 5S concept is
used to improve the problem of publics. Here study of old
system of record maintenance and its service to publics
are considered. Hence the sorting technique is apply-
ing through the incorporation of 5S principle. Then the
removal of waste in work flow CMC office, Hassan and
showing the improvement in the record maintenance and
its service to publics are the major factors.

Table 3. Papers descriptions of municipal guidance

Paper Validity Descriptions of papers
type
N Permanent | Register of proceedings of
Papers municipal council
Records connected with
expenditure on works
Settlement of sites reserved for
public purposes
“B” 30 years Collection of register of taxes
Papers Register of licenses
Assessment list of buildings and
lands liable to tax
“«c 10 years Work files with estimation of
Papers municipal works
Register of public improvement
funds
Register of objections to assessed
taxes
“D” 5 years Bill of payment of suppliers
Papers Statement showing the
construction, reconstruction
Receipts for goods deposited in
warehouse
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“E” 1 year
Papers

Daily reports of plague, cholera,
and small pox

Periodical returns

Papers related to annual

administration report

5.5 Data Collection, Analysis and 5s
Implementation

To improve the efficiency in a simple manner in any sys-
tem or organization is the most challenging task, which
requires the previous data’s and its analysis with the real
documentation. Here the fallowing record room data’s
like descriptions of all papers of 5 years to 30 years docu-
mentations are needed as per the guidance of municipal
act of 1967, mentioned in Table 3.

5.6 5s Implementation to Process

After the data processing, the different 5S terminologies
are suitable with the functions of CMC hassan and the
details of the various functionalities are described in the
below table for the exact 5S applications to reducing the
wastes through the proper destruction of files after that
the exact systematic arrangement of files and maintain
consistency throughout the work environment process is
obtained in simple manner is explained in the Table. 4

Table 4. 5S implementation to CMC functions

5S Terminologies Suitable CMC functions

SEIRI (Sorting and disposing
unnecessary items)

Segregation of files

SEITON (Set in order, Numbering, Labeling,
Orderliness) Bundling of files
SHITSUKE (Sustain, Preparation of check lists

realization of the above setof | and
rules in order) files arrangement in
proper racking system

SEIKETSU (Consistent
and Standardized work
environment along with
Cleanliness)

SEISO: (Shining, Cleaning,
Removal of waste and dust)

Application of software

Closing or destruction
of files

5.7 Data Processing Approach

After collecting respective files of papers descriptions, the
files segregation process in record room starts with sys-
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tematic manner through the fallowing different steps as
follows.

 Segregation of files

o Numbering of files

o Preparation of check lists

+ Application of software

« Labelling of files

+ Bundling of files

o Files arrangement in proper racking system

« Closing or destruction of files

5.8 Segregation of Files

Initially segregation process starts systematically as per
the year wise, ward wise, subject wise and type wise as per
the Table 5.

Table 5. File segregation descriptions

S1. No. Descriptions
Year wise From 85-86 to 2014-15
Ward wise Total 35 ward wise

Subject wise | Engineering, SAS declaration, accounts,

mutation

Type wise A type, B type, C type, D type, E type as

per permanent, 30, 10, 5, and 1 year storage

types respectively

5.9 Preparation of Check Lists

Check list fallows the 18 columns with their details as fal-
lows in Table 6.

Table 6. Check list formulation

S1. No. Contents Details

1 Office name Hassan municipality

2. subject type Mutation, bill payment.

3. date of file Date of first page of file
commencement

4. File number Type, year, ward wise.

5. Ward number Respective ward

6. subject details Name, address..

7. Movement Type of files

8. Date of closing Date of last page of the file

9. Total number of First page to last page
pages in file

10. Paragraph
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11. Color scanning
pages
12. White and black
scanning
13. Date of file Type wise
destruction
14. Date of receive in Date of file transfer to
record room record room
15. Date of
acknowledgement
receipt
16. Racking numbers | As per 35 wards
17. Roll number Mention rack number
18. Bundle number Mention bundle number
(100 files per bundle)

5.10 Labelling of Files

Different colors are used to label the files as per their
types, 100 files per one bundle and each bundles are with
separate label should prepare. And labels are highlighting
the details of check list as per color code of files are given
in Table 7.

Table 7. Color codes for files

Type of files Colors used

A type Red (Permanent files)
B type Green (30 years )

C type Yellow (10 years)

D type White (5 years)

E type Blue ( 1 year)

5.11. Comparative Study

The comparison results of reduction of searching a file
process time given by graphical method after the imple-
mentation of 5S technology to a file searching process at
record room of CMC, hassan from previous to current
status is as shown below Figure 2.

s
T B S minutes to
z 3 search
= .
— GO minutes to
= search
= 1
=
0 20 40 GO

Time in minnites —

Figure 2. File Search Comparison.
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6. Results and Discussions

After the implementation of lean tools like 5S technology
to the file searching process of CMC, Hassan, the total
reduction time comparing with previous manual search-
ing of file method is 60 minutes and after implementation
of 5s to file searching process using software application
the total file searching time for the public(customer) is
reduced to 5 minutes only. This increases the time effi-
ciency in terms of 91.6% .Especially in public organization
like CMC, Hassan , in this way the customer is getting
maximum benefit using 5s application like segregation,
labelling, checklist preparation, software application and
closing of destructive files through the seiry, sheiton, shit-
suke, seiketsu and seiso respectively. In these way simple
changes in any process using lean manufacturing technol-
ogy in supply chain activities can make better results and
giving more satisfaction to the customer can achieve eas-

ily.

6.1 Suggestions and Opinions of the
Organization

During the proceedings of the developmental stages of the
implementation study, assistant engineer and manager

city municipal council were approached together their
suggestions and options in this research work. This task

Table 7.1. Excerpt of the questionnaire

was accomplished by supplying a systematically designed
questionnaire. An excerpt of questionnaire used during
this stage of research is shown in Table 7.1.

After gathering filled in questionnaires, their reac-
tions were summarized. This summary containing the
mean responses as well as range of experts opinions are
shown in Table 7.2.

Table 7.2. Summary of the reactions of Practitioners

Question | Questions Mean

no. response

1 To what extent do 7.5 2
you believe that the
proposed 5S technique
is feasible

4 To what extent do 8 2
you believe that the
proposed Advanced
manufacturing
technique would
improve the
productivity level of
your organization?

Range

The overall opinion about the research reported in
this paper was described using texts. Those texts are pre-
sented in Table 7.3.

0 010
Not at all

Practically

Organization -------------=---cmmommmmm o
Company name -------------==---=---mmmmmoooooo

To what extent do you believe that the 5S implementation is practically feasible?

Completely
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Table 7.3 Overall opinions about the research

SI.No | Designation | Overall opinion about using
of the Advanced -manufacturing
respondent | techniques
1 Manager The overall file searching
CMC process time can be reduced by
implementing 5S technique
2 Assistant By using 5S technique overall
engineer public satisfaction increases with
minimum time

7. Conclusion

Implementation of lean manufacturing principle to the
supply chain line activities that means using lean manu-
facturing tool like 5S principle to the file searching process
of CMC organization which helps to reduce the process
time, manpower, and errors during searching operation
and achieving minimum time towards the customer or
public service in smooth manner of daily activities of
their needs. In other way application of 5s principle to the
file documentation in systematic manner using advanced
racking system is possible. And its colour coding system
with proper segregation of files and its storage will helps
towards maintaining files for a longer time with safe and
secured way. Erlier it takes 2 days to search a single file
but after implementing 5s principle using software which
takes not more than half an hour. The CMC organiza-
tion activities of file searching process time reduces and
movement of supply line activities are increased very fast
manner.
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