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Abstract—Reducing wasteful or non-value processes is one of
the most important concerns in an organization. The
organization, which approaches to reduce its wasteful processes,
will achieve business improvement and satisfied customer and
boosts its profit. To reach this goal organizations use various
quality improvement methods such as Lean Management, 1SO
9000 Series, Total Quality Management, Six Sigam and etc. Base
on the situations companies often use more than one method
simultaneously to increase the effectively of those models and to
benefit their advantages. Organization which knows how various
Quality improvement methods should be integrated can profit
more and increase the affectivity of those methods. Although,
there are some studies, which are investigated the possible
integration between two models like Six Sigma and Lean
Management, however, there is not clear how to integrate and
optimize various quality and management methods to reduce
wasteful or non-value activities. We propose an integrated method
for some quality and management methods such as Total Quality
Management, Lean Management, | SO 9000 Series, Six Sigmaand
EFQM Excellence Model, which could be used by organization to
improveits quality, reduce wasteful processes and optimize quality
improvement methods.

Index Terms—Integration System, Lean Management, Quality
Improvement Methods, Total Quality Management.

I. INTRODUCTION

In today’'s complex global marketplace,
demands are ever expanding as they ask for betéditygin

approaches, which create an improvement in an traion.
Generally quality management methods have an icdire
influence on non-value and wasteful processes treasing

the quality. Furthermore, there are some qualityd an
management methods, which directly try to recogrind
reduce wasteful processes in an organization. ®theethigh
number of available quality and management methods,
selection and integration of the proper methods lsara
cumbersome and often very complicated process for
companies. Many methods are essentially similandst of
their features and vary slightly in their effectess.
However, even similar methodologies in different
organizations can yield considerably different essand the
proper methodology should be chosen with specificec
based on the needs of different industries

A. Objectives

Waste reduction and Quality improvement are becgmin
more and more important in the last couple of yeaeveral
approaches have been developed such as Six Sigrte, T
Quality Management (TQM), Lean Management and their
ever-increasing variety even makes a challengegfmadity
managers since enterprises often should or by violip
value improvement exclusively and preventing wadtaste
prevention is reachable with methods that help riggdion

customer't improve the quality of its products and serviaad try to

avoid waste and non-value processes. Total quality

services and products. Endless enhancement of dmgsinmanagement is the most important method to reaigadhal
activities throughout the entire organizations véthphasis of waste prevention. Therefore, in this study tremmethod

on the customer satisfaction, flexibility, and dtyahre the
main challenges that companies have to face. Itagtegwo

to reach total quality management are considered an
analyzed. Waste elimination is achieved by appbcabf

decades, companies have been paying extra attetdgionmethodologies like Lean Management, Six Sigma, \eitt\

meeting the requirements of the marketplace byeasing

the main focus on identifying waste and non-valigepsses

the quality of their products, services, and preessThere in the organization and eliminates them. In thisdgt a

are numerous ways to boost business activitiesate ra

comprehensive literature review on those impontagthods

successful company and satisfied customer. Onehef tto reduce wasteful processes is presented. Thésdimd a

important approaches to improve business perforeasc

focus on reducing wasteful and non-value processem
organization. Waste processes are in every workplatten
more than half of works done qualifies as wastethatefore
organizations should learn to deal with it [1]. Wéaieduction
is accomplished with various available quality imyeEment
methods. Quality improvement methods are all metlraat
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proper integration model, which has a significanpact on
reducing wasteful processes an organization. Thelteeof
this work can help organizations to take an appatgrhoice
in selection of proper methodologies based on teehnical,
operational, organizational, and administrative eatp to
reduce waste in an organization.

B. Methodology
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a poor understanding of the integration of qualityvaste reduction, especially in service industrigs 'Muda’
management methods by many organizations [2]. Thi& m in Japanese means waste and refers to non-valuiagadd
focus was to identify those combinations of methibds$ are  activities. In Lean Management the waste is clasbifn
often dealt with in literature (e.g. Six Sigma ahdan seven types: waste of overproduction, waste of ingit
Management, TQM), the underlying motivation for th&yaste of unnecessary motions, waste of transponiagte
integration effort as well as the steps taken &afqrming the  of jnappropriate processing, waste of unnecessamniory
integration. It became obvious that in studies lguhe 504 waste of defects. Lean principle is stronglgtemer
result of thg integration is presented. Asystematocgdure value based, which makes it appropriate for many
or even guidelines on how the methods have beegraed o, facturing and distribution situations [6]. Thiee

are not given. It is hoped that results are hel : :

researchegrs and practigoners in the field of mali fundaments of Lean Manufacturing are generally gas: 1)
management. This remainder of this paper is organis Understanding customer value, 2) Value stream arsl@)
follow: section Il and Ill analysis and comparisoethods to Flow, 4) Pull, 5) I_Derfecnon. Lean principles dat méways
find out how various methods should be integrated afuIIy apP'y* especially wh_en market dgmands araabis or
interpretation of the data and IV Integration wdyQuaality ~ Uncertain. But even in these situation depends
and Management methods V concludes the literaguiew organizational requirement several approachessae [6].
in the paper and highlights the ideas for future.

on

B. Total Quality Management

Total quality management is the highest level oéliqy
management, which includes the application of stedglto
all parts of the system, including customers angpbers,
and their mix with the key business processes. TiOM
defined as a philosophy embracing all activitiesotigh
which the needs and expectations of the customerttze
community, and the objectives of the organizatiae a
and reducing waste or 2) by following value impnoemt satisfied in most efficient and cost effective wéy
exclusively and preventing and reducing waste. maximizing the potentials of all employees in ataaring
Waste preventiorequires strong understanding of systenrflrive for improvement [7]. TQM is applicable to any
procedure, and product design and it is not passipiMuda  Organization regardless of size, and motives, ¢herpublic
displays. About 80% of cost is set at the desiggestOf that Sector organization are quick adopting the ideolwggrder

II. AN OVERVIEW OF VARIOUS QUALITY |MPROVEMENT
METHODS

Organizations desire to consistently enhance ttie cd
value to non-value adding activities.
There are two ways to reach this object: 1) by ielétion

80% of cost, a great extent will be waste. Forainse, system
design waste prevention includes thinking troughe t
development of data, product, and customer throtingh
future framework. Actually waste prevention is likeo
assume a far more noteworthy role than waste editiain in
the Lean organization of the future in the same wWay

prevention in quality in now widely regarded as &or

effective than inspection and fault elimination]-[4].

pimplementation

to make them effective in meeting public demands [7
of TQM further guarantees
organizations change how they perform activitiesriger to
eliminate inefficiency or wastefulness, enhancetausr
satisfaction and accomplish the best practice pdiout that
constant improvement in the effectiveness of opmmais
fundamental and essential however not a suffickaniable
for organization to be profitable [8], [9]. Accongj to Sila
(2007) TQM helps in enhancing the quality of praguend

Waste eliminations attained by wearing Muda spectaclggqqces the scrap, rework, and the need for befterk by

(a skill that might be developed), and point andwfl
varieties. Elimination is assisted by 5S (Sort,, &ftine,
Standardize, Sustain) activities, standard worlppirag, and
level scheduling and intensification reduction.
elimination of waste is the primary goal of any hesystem.
Organization should eliminate all forms of wastasany
process or product until only what are valuableags The
key is to spot waste and then stop waste [3]-[4hsW
elimination is considered as a tool to reach tlealided state
of Lean.

A. Lean Management

building a stable production process. He contertidadT QM
would decrease the cost of production and timeadpction
[10].

Thesurthermore, TQM is both a philosophy and a systeat

includes principles, practices strategies, and riigcies to
improve quality and guarantee customer satisfacfidi.

However, the implementation of TQM is mostly hineigby
its time-consuming, bureaucratic, and rigid impleta&on
approach [12]. Studies show that organizationsnaostly
willing to implement only those aspects of TQM, ahiare
supported by existing organizational culture [TBRQM can
be successful if it is adequately planned for anplémented
according to plan. The failure of TQM requires atai@

One of the most important management methods, wigch measure of logical effort in term of its operati@md

used in reducing waste is Lean Management.

Theplementation.TQM

is mostly attributed to

development of Lean Management to manufacturingabeginappropriate implementation procedure rather tigMm

shortly after the Second World War, pioneered byicha
Ohno and associates in the Toyota motor companyT|#

principle of the Lean Management emphasizes on t

individual product and its value by recognitionvafue and
non-value added activities, and on elimination lbfnaste
(Muda) throughout the system [6]. Value is measimgetbtal
revenue, a reflection of the price of the firm’'sguct, which
can sell. All activities, which do not supply va)uge waste,
however the value improvement is far more importhan

12

itself [14]. Because of
implementation, many researchers tried to define
firamework for TQM. Following methods are the maxtezd
TQM operational frameworks [15] :

1)
2)

Deming Prize (DP Model) (1951), Japan
ISO9000 Series (1987), (ISO:
Organization for Standardization), international
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of EFQM, organizations can learn from their paffiailties
to find new ways to avoid facing similar difficids [18].

3) Malcolm Baldrige National Quality Award
(MBNQA) (1987), USA
4) EFQM Excellence Model (1992), European

Foundation for Quality management), Europe

E. Six Sigma

These models are improving our understanding of thaiX Sigma is a quality management method, whicp Hed

concepts and practices associated with TQM. Eactehias
its own description of TQM and provides a uniqué e
principles, methods, and tools to discover custonssds,
bring efficiency to products and respond to madt&nges
[16]. In the following, ISO 9000 and EFQM will besktribed,
compared and their steps toward TQM will be analyZéne
validity range of each model with respect to TQBhfiework
will be investigated. The result will be helpfulfiod out the
proper integration system, which has the signifiedfect on
reducing wasteful processes in an organization.

C. 1SO 9000 Series
ISO (International Organization for Standardiza}ie® one

organization to reduce wasteful processes by waste
elimination. Motorola created the concept of Sigr8a in
mid-80s to improve the performance of key processes
productivity, and quality and at the same time pedoosts
[19].

The goal of Six Sigma is value creation through lityua
improvement. The process by which this is attainedid
involve training of employees in tools and techieigjas well

as a problem-solving protocol. Six Sigma makes ofe
quality engineering methods within a defined
problem-solving structure to identify and elimingtmcess
defects and solve problems and in this improve dyiel
productivity, operating effectiveness, customeisgattion,
etc.

of the most common systems to reach TQM. I1SO systeliany of the objectives of Six Sigma are similathose of
provides a set of standards each obtained by agr#enfi Total Quality Management (e.g. customer orientatom
international experts and therefore includes a hagget of focus, team-based activity, comprehensive educadiod

international management
practice. These guidelines could be applied teelamp small
organization, regardless of their area of activiSO 9000
defines several quality administration systems assures
that have to be taken by organization to approd@NTISO

9000 is planned to guarantee that an organizatem an
agreeable quality policy, continually monitors theality,

standardize its systems, and has a managementvrévie
system. The purpose is to have a systematic quegyrance
and control. It is the universally goal of contralhich are
characterized in the standards, and not the platisystems
for controlling.

D. EFQM Excellence Model

EFQM Excellence Model is a non-prescriptive systemch
considers the maintained excellence to be attaiyedsing
diverse methodologies [5]. Excellence Model is femlion

experience and appropridtaining, and problem-solving methodology) andasbeen

undoubtedly built on TQM. Six Sigma brings engiregr
and statistical analysis back into quality and etuming

quality back to its roots. There might also be ssué about
the prerequisites that need to be in place bef@x &igma
approach can be successful. For example, it might
expected that a Six Sigma approach can only beesafid if

an organization has already reached high levelguality

maturity and has already built up expertise in tise of
quality tools and techniques. It is certainly these that,
initially, Six Sigma was introduced by organizagahat had
a high level of quality maturity and had been kndamtheir

quality management initiatives for more than a decf].

Recently Six Sigma has been developed as a labgalgd,
integrative, and disciplined management system

fundamentally change the way organizations imprthe
bottom line and create wealth [11].

At a technical level, Six Sigma represents theiappbn of

to

the concepts that customer, employee and suppligfobability presumption to process of quality cohtand

satisfaction positively affect the society and kelp build
excellence business results [17]. Organizationsutyin the
cyclical procedure of self-assessment acquire aepio
instrument to apply continuous learning, improveteand
innovative thinking. Philosophy of Excellence modethat
the organization achieves remarkable results bggnating
employee and process improvements together [8hdrast
decades, the model has witnessed continuous impenve
and a general shift in attentions from TQM modé&haugh
many of total quality principles have been remaitede
improved [8].
demonstrate that self-assessment influences palgition

teamwork, minimizes problems, and leads to excedliefihe

customary self-assessments systematically encoutlage
organizations and their employees for continuoasniag,

improvement, and innovation. In summary, applicatbthe

EFQM excellence model is a long-term, strategid¢, tehich

monitors, assesses, and improves all
perspectives and areas. Overall EFQM model
organizations to organizational excellence by regg
their areas of weakness. Then these areas andstrezigths
points will be integrated in organization’s strateglans to

reduce weaknesses and enhance the improvemenadh re

the excellence. Furthermore, by utilizing the dyi@asystem
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organizational
leads

management. It intends to achieve virtually defest-
operations, where parts or components can be manudéa

to very exacting performance specifications. Adatisical
concept, Six Sigma is essentially based on thedatan
deviations (denoted by the Greek letter sigma),ctvhs a
measure of variance, or distribution around the rmea
Reducing variation to the Six Sigma level meanshiea a
performance level of 99.99966% perfection 13.4 dsfer
non conformance per million opportunities (DPMORPNAO
shows, which amount of defects, would be observehi

Experiences of diverse organizationgctivity were repeated a million times. This mepotentially

a defect-free production, where an item barelysfailmeet a
client requirement [11].

Ill.  COMPARATIVE ANALYSIS & INTEGRATION

Integration of methods becomes a very popular
approach for handling of situation, which the oiigation
should use several approaches in parallel. It ®xifien
several synergies between quality management mgthod
However, these approaches differ in their undegyin
philosophy, principles, or objectives amongst ather

Published By:
Blue Eyes Intelligence Enginee
& Sciences Publication Pvt. Ltd.




Integration Quality Management Methods to Reduce Wateful Processes in an Industrial Context

Integration of methods often leads to value-crgatin between ISO 9000 and TQM and their impact on qualit
synergies. It should be considered that the panadle of improvement. Many studies have been carried out to
more than just one quality management method needsunderstand if ISO 9000 certification can be usea @M
proper coordination. If the use of the methods @ n operational framework. Another group believes ti%®
coordinated, results achieved by one initiative niey 9000 is just a prerequisite for application of TQM.
redone by a subsequent project using another gualit addition, there is a third group which mainly opp®s
management method. Integrating quality managementapplication of ISO 9000, and TQM together as wadte
methods is a means for handling the variety of odth  resources. TQM provides a generic idea for persiste
and generating a single process improvement-basedmprovement of quality and different performancéhe
approach. Nevertheless, guidelines on how to ISO 9000 standard series is now broadly accepted as

systematically integrate methods in quality managygrin minimum standard of a quality system in an orgaiora
a value-adding way do not yet exist [20]. and is even necessary in the organizations thabtlaim
There is a certain motivation for integration efforin for excellence [22], [23].

many cases, synergies between methods are sefoched Having ISO 9000 certification has become an imptrta
eliminate weaknesses of certain quality managementissue in the competitive international business Kdar
methods. Regarding the variety of integration é$foit is Business outreach is progressively influenced by
impossible to develop an integration approach tfkat possession of an ISO 9000 certificate. Moreover,
suitable for all integration scenarios in an equalnner. implementation of I1SO 9000 system can have a

Regarding the multitude of existing quality managem considerable cost reduction impact overall proegsieh
methods, quality managers try for ways to use titemgths also results in a performance improvement [22].
of various approaches. Nevertheless, the use ddrakev According to the study of Hasan (1995), 1ISO 9000 is
methods in parallel is challenging, since a proper defined as a foundation for a broader system of TQM
coordination is necessary. Different authors imgtyne Based on the results, both approaches tend to etenpl
motivation for the integration for dealing to intation each other and ISO 9000 is one of the importarts pr
management methods [20]: 1) Fear of missing trénds TQM and the implementation of both approachesledt
quality management, 2) Weaknesses in existing mstho to organizational success and competitive advantage
and techniques, 3) Synergies between methods andwvhich can also reduce waste and non-value procesaes
technique, 4) One method is the prerequisite for organization [22]. ISO 9000 certification is mainly
introducing another one. considered the beginning of continuous improvement
There are also three possible types of integrafidhl process rather than the whole, and is a good steards
1) Partially-integration not all elements of management TQM. In another research on 442 Spanish manufaguri
systems integrated, some elements are remaineuefurt companies, studies on the effects of TQM and 1S3
separately. 2) Process-based integratipn the companies’ performance have been done [24]. Baged o
Process-oriented integration offers the possibildj his study business performance has been increasadl i
company specific situations with the constructiomda companies after TQM implementation. However, the
operation of the integrated management systems toresults show that organizations, which have pradtic
consider. 3)Cross- System Integratiorin this system TQM and ISO 9000 together, did not get strongeultes
integration via cross-elements of each management,This fact leads to the consideration that, in spite¢he
models are identified and summarized into an irateg principle about ISO 9000 as a starting point towB@M,

element. once it has implemented, some ISO 9000 principlag m
These types are not always easy to recognize inoppose TQM philosophy.
organization. Choosing the appropriate type ofgragon Sun (2000) provided a survey about the relationship

depends not only on integrated management systéis bu between TQM and ISO 9000 certification and business
also always a company specific question posed. Theperformance in Norway. The study finds out that ISO
implementation an integrated management systemdhou standards are partially related to the implemeotatf
be easy as possible for the organization. Oftervaneus TQM and the improvement of business performance. It
types are mixed together and sometimes one of tkem also proposes that ISO 9000 should be incorporittethe
dominated. philosophy and methods of TQM. This study additlyna
To find an appropriate and suitable integrationeys finds that, companies which have a 1ISO 9000 cestiion
quality managers have to first find the appropragthods have a better performance in minimizing bad prosiacd
according to their organizational requirements gadls. customer complaints, productivity and benefit [28]line
Based on literature research ISO 9000, TQM, EFQ&&n.  with the results of Sun (2000), studies show tihaise
Management and Six Sigma are some of the mosttwo-quality systems ISO 9000 and TQM are strongly
important and common methods for quality improveimen correlated and are necessary for continuous impnene
and waste reduction in an organization. Beforeifigdan The 1SO 9000 guidelines might directly contribute t
integration system between these approaches it isperformance. They might likewise indirectly help
necessary to find a correlation and connection éetw  performance by improving other TQM enablers. These
those methods to find how and in which parts they ¢ two criteria are significantly correlated to perf@nce
cover or correlate and oppose with each other. improvement. As it is illustrated, his study fouth@t ISO

. 9000 certification is related to some TQM enablers,
A. Comparative analyzes between | SO 9000 and TQM illustrated in Figure 1 ISO 9000 has a positive actpon

Several ideas have been proposed about the relBifon  hem Based on studies it can be inferred that98a is
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not a substitute for TQM. TQM and 1SO 9000 standard

must be totally and efficiently implemented anagrated. EFQM Excellence Model has obtained a good
It is also relies on how an organization wants tacfice reputation among European firms as a feasible tyuali
ISO 9000 standards. In cases where an organizationstandard. There are an ever-increasing numberriof fi
applies for ISO just for certification and advestisent, the that are aiming to achieve the European Quality iwa
documents and procedure will destroy the ordinary EFQM, as a self-assessment tool based on the jplenai
business process and will not help to improve the total quality management, can be mainly used toimiae
performance. For this situation, the ISO 9000 fieatie is strong and minimize weak sides of organizational
unlikely to contribute [25]. Another problem coulé that activities [28]. EFQM is based on consistent aglan of
the organization may regard 1SO 9000 certificatiana the “Eight Basic Rules of Excellency” (the prinapl of
substitute for TQM and does not proceed with thaliu the Total Quality Management that guarantee theessc
journey after ISO 9000. The suggestion is that an of the enterprise, its development, and strengtiteof the
organization must coordinate 1ISO 9000 techniquad wi market position). Furthermore, in organizationgd thants
the philosophy, human resource development, andto move from ISO 9000 to reaches TQM, EFQM
strategic management in TQM. excellence model with its nine criteria and welfided
requirements can be an excellent choice. Requirenfien
EFQM are clear and therefore may allow an orgaivin&t
senior managements to help drive their company rbsva

Management and EFQM ) . excellence. EFQM model “defines and describes” TQM
TQM has been conceptualized around basic standards, way that can be more easily understand by senior
such as customer focus, continuous improvement, andmanagement [29]. It can be deduced that with

human resource manage-mer.wt. There.has been a lack qrnplementation of EFQM as an evaluating system, a
general agreement regarding its essential consfrwbich o nany can assess its TQM implementation, undetsta
prevent comparison across studies and generaligatio its weaknesses and strengths, and plans accordiagly

from the experimental evidence. Therefore, therads boost its performance by reduction of waste andvane
single measurement to assess TQM implementatioa. Th processes.

internal structure of the EFQM model reflects tlodidtic
character of the TQM initiatives and considers the
relationship in both the enabler and the resultedd. C. Comparative analyzes between 1SO and EFQM

Models based on quality awards line EFQM fit théExcellence Model

definition of TQM, take into account ins major After analyzing the relation between ISO and EFQM
constituents, and could therefore be consideredd val with total quality management, it is concluded thath
framework for TQM [26], [27]. Base on this argument concept can be used as operational framework toward
many researchers applied the EFQM excellence nazdel  TQM, although ISO and EFQM are not in a same lefel
guide to measure the profitability and influence tioé quality. Developed countries are developing quality
TQM principles on the organizational performancantds management issues in two ways. On one hand, the
(2007) contributes to TQM literature by proving the implementation and certification of quality systems
positive casual relationship between the EFQM eabl according to the ISO 9000 standard is the most lpopu
and firm’s results and furthermore, the use of ifpal methodology. On the other hand, evaluations basdtie
awards as a point of reference to measure TQM ipeact European Foundation for Quality Management Model
His research was based on 93 companies operatimmtim (EFQM) are gaining ground in improvement processes.

of Spain [27].

B. Comparative analyzes between Total Quality
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Figure 1Differences in TQM between companies with ahwithout ISO9000certification. Data taken and
reconstructed from [25].

Saizarbitoria (2010) did a comparative study betwk®O evaluations carried out between 1998 and 2007 i@ 17
9001 and EFQM self evaluation model based on eaterrSpanish organizations that have adopted the EFQMemo
independent data. He conducted an empirical wotk wi [30]. Firstly, he analyzed the most important mations
survey of 107 experienced and independertighlighted by those surveyed with regard to the
quality-management assessors and data from 242nakte implementing 1SO 9001 and EFQM model (see Fig. 2)

Reliability Analysis

70
60
50
40
30 = 1SO 9001
20 HEFQM
10
0
Image Organization  Product/ Expand marketComparative Distinguish Others
Improvement and planningService quality — share decision one self/
improvement improvement equalize
competition

Figure 2 - Motivation for implementing ISO 9001 stadards and the EFQM model. Plots are constructed frm
data given by [30], [31]
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It can be observed, that the motives that leathfd@menting is just a philosophy. Six Sigma moves beyond this
the 1SO 9000 are the same as those, which leadhd@o t perspective, and introduce itself as a techniquguides
adoption of the EFQM. In this graph, it can be st the organizations and their efforts toward an idealcpss

majority of the motivations are internal ratherrttexternal improvement model. Six Sigma can address the pmuble
motivations. The motivation related to improvings®ms, of TQM by associating quality improvement with
efficiency, and internal control at the firm is thmost particular business measurements. These enable

important ones. However, the second and third mosted organizations to quantify improvements made in rthei
are of an external character: the customer reqeinésnand performance [33]. Six Sigma offers a number ofidést

improving the public image of the firm. Furthermpthe and important advantages over TQM:
greater parts of motives that lead organizationsigde the e First, it employs a structured and disciplined
self-evaluating model created by the EFQM are i@kt approach to quality improvement, such as the use of
the DMAIC method. Six Sigma is also based on
should be also considered that there was a litHiey more advanced statistical tools. Incorporatingeahes
attached to the motivational factor in both modsdlihg with tools create the opportunities for increase
improvement in the quality of goods and servicesaddition, improvements, and development that might not
there are no considerable differences in eithecése of the have been found with just the TQM tools.
ISO 9001 standard or the EFQM model based on niativa « SecondSix Sigma makes an explicit effort to train
of the company for applying them [30], [31]. Regagithe skilled group of process improvement personnel
drivers to adopt the models, it also was found tbat the with differentiated skills and clear job descriptip
motivation of organizations to adopt the internadéiblSO who will be directly engaged in mentoring,
9001 standard is diverse. However, the motivationsse the managing, designing, and implementing concrete
EFQM model seem to be generally internal. improvement projects. In contrary, TQM does not
Secondly, the effect of both model on the orgaionat require groups to
outcome was investigated, the results are depiated « Third, Six Sigma is a fact-based process
Figure 3. As it illustrated, there is a better ager improvement approach that uses a variety of metrics
evaluation received by the European self-evaluatiodel. These include performance metrics,
A better evaluation was offered by those surveyedhe customer-oriented metrics, and financial metrics.
impact of the EFQM on improving firm’s profitabiit The «  Fourth, Six Sigma makes use of a well-designed
effect of improving goods and services is the dalgtor organizational structure for the implementation of
where the ISO 9001 receives a higher average di@iua process improvement projects. These so called
than the EFQM [31] Saizarbitoria et al., 2010),ehitard, meso-structure, represent a vertical or multilevel
the result on the analyze the impact of ISO 9001 organizational integration mechanism in executing
certification in the scores of the criteria of tB&QM Six Sigma projects which can strongly help in
model illustrate that the companies certified W& 9000 reinforcing the culture of continuous improvement
are scored higher in the EFQM model than thoseahat and reduce variation and waste in a company [34].
not certified. ISO 9001 enables getting a bettereson the In every aspect of process improvement, philosophy
EFQM model. A strong relationship with customer and should be united with scientific knowledge. Six@ayhas
supplier is an important principle of ISO 9000, efhgains  |ong been known as a statistics, technical apprdach

othe_r princ_iples of 1ISO 9000 may be used as a Usefu another myopic revolution of improvement approacites
starting point towards EFQM [5]. EFQM model is more ghoyld avoid the mistakes of other models, andrertsat

advanced than 1SO 9000. Additionally, based on the wider philosophy behind the structured tecHiiea

used as an appropriate fundamental towards EFQMther words, it should be recognized that withcatrect

through continuous quality improvement and reductd  management or a proper recruit system, most teghnic
non-value processes in an organization. improvements made to the processes cannot be rsemstai
Six Sigma requires further development to become a
D. Comparative analyze between TQM and Six Sigma significant and sustainable approach for busineskes

needs to be held as a continuous improvement
management philosophy to embed itself into thereadd
organizations, and it has a long way to go befoiefully
accepted as a broad change philosophy [35]. Sim&ig
cannot be considered as a replacement for totdltyjua
management (TQM), but it mainly boosts the busisess

of it by providing important business metrics. Thgjor
aspect should be taken into account before incatjwor of

Six Sigma, into TQM approach [33]. All other progra
can fit within the TQM/Six Sigma umbrella. The egtien

to this is Lean, which comes from the Toyota system
While Six Sigma has a strong customer focus, Lean
Management is more concerned with process speed and

Six Sigma has the potential of becoming lost in a
consultancy practice, being oversold or being irexity
used, in similar ways to TQM. Six Sigma is develbpe
following the request for TQM and it would probalvigt
exist if TQM was not proposed first. TQM, howevean
be considered as the mother of all process impremem
methodologies, which provides tools and different
methods [32]. Almost everything one could do inia S
Sigma can be done under TQM as well. TQM is a
comprehensive philosophy with a huge potential to
revolutionize the management methods. Neverthetleiss,
also brings the weakness of TQM, which is the faat it
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and establishes a standard [36]. Six Sigma focuisgect
work on the identified variation from the proposed
standard, which in itself does not entirely focus the
customer requirements, instead, it is sometimes a
cost-reduction exercise that can lose sight otctieomer

if not implemented alongside Lean [37].

waste elimination. Today, Lean and Six Sigma aiage
merged into Lean Six Sigma [33].

The two paradigms are influential catalysts of g&as
stand-alone methods, if fused together, can paténti
represent an exceptionally powerful tool. Six Sigma
complements Lean philosophy in as much as provitfiag
tools and know-how to tackle specific problems that
identified along the Lean journey: Lean eliminatesise’

Reiability Analysis
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Figure 3 - Comparative results for ISO 9001 and EFQMPIots are constructed from data given by [30], [B].

Similarities can again be drawn between Lean ard Si organizations may well find that after initial ingmement,
Sigma, and the need for a culture of continuous they reach a plateau, and find it difficult to deean

improvement operating at all levels within an origation.
Arnheiter and Maleyeff (2005) take this discusdianher

in their work on the integration of Lean and Sigt@a, and
outline the benefits of such a consolidated apprgas].
For example, providing Lean with a more scientific
approach to quality, so that through the use oftrobn
charts, processes can be kept on target, effegtivel
reducing waste incurred through faulty processB8].[

The integration of Lean and Six Sigma aims to targe
every type of opportunity for improvement within an
organization. Whereas Six Sigma is only implemebtgd
few specific individuals within a company, Leandts/the
empowerment and education of everyone in
organization to identify and eliminate non-valuediad
activities [33]. The integration of the two methdatpes
attempts to provide empowerment even at the hifgvei-

the

process analysis stages, so that employees haee tru

ownership of the process. If the two are actually
implemented in isolation, the outcome can resuttgither
being done effectively, constrained by one anoghegeds
in the organization [33].

Both approaches have the same end objective,oi.e. t
achieve quality throughout, whether it is custos@wice,
the product, the process or training and educatfothe

workforce. They are effective on their own, but

18

ongoing culture of continuous improvement. To owverne

this, the Lean approach must integrate the usargéted
data to make decisions and adopt a more scientific
approach to quality within the system Six Sigma,tioa
other hand, needs to adopt a wider systems approach
considering the effects of Muda on the systemakbale,

and therefore quality and variation levels [33B][3Lean

Six Sigma organizations would take advantage ofhen
strengths of both Lean Management and Six Signgatr€&i

4 shows how each approach can gain from beingasan
single framework, and also the balance that may be
reached if effectively brought together. The batalies in
creating sufficient value from the customer’s vi@ivp, so

that market share is maintained, while at the séime
reducing variation to acceptable levels so asweftacosts
incurred, without over-engineering [33], [38].

Basically it is important to recognize that Leans ha
moved away from being a one-stop cure all philogoph
Instead, Lean Six Sigma should be seen as th@ptatbr
the initiation of cultural and operational chanigading to
total supply chain transformation. When used in
combination with other complimentary continuous
improvement techniques such as Six Sigma, Learigesv
leverage for comprehensive strategies and therefore
provides a more integrated, coherent and holigiiz@ach
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to continuous improvement. Additionally, if Lean is
implemented without Six Sigma, then there is a latk
tools to leverage improvement to its full potential
Conversely, if Six Sigma were adopted without lean
thinking, then there would be a cache of tools tfe
improvement team to use, but no strategy or stracin
drive forward their application to a system. In clasion,
Lean Six Sigma should be seen as optimize integrati

ISSN: 2394-0913, Volume-1 Issue-5, February 2015

and tools, which support the overall principles aids of
TQM. Dahlgaard and Dahlgaard-Park (2006) beliew th
Six Sigma and Lean have clear road maps in order to
achieve business excellence, but it is importaatréter to

be successful to stress the corporate culture amnthh
factor in these concepts. TQM is often accusedé&ng
blurred and unclear therefore, Six Sigma and Leanbe
appropriate approaches for organizations in orendke

improve quality and reduce non-value processes andimportant progress in the field of quality managetja9].

variations in an organization.

F.

E. TQM and Lean Six Sigma | ntegration

TQM became a very popular concept in order to
describe how organizations should work to obtaitiebe
performance and customer satisfaction. Although the
definitions of TQM, Six Sigma, and Lean are diffate
they share the same goals: reducing waste, inagasi
customer satisfaction and financial results. Basedhe
previous analyzes Lean is slightly different fro@M and
Six Sigma. However, there are great advantagesen t
simultaneous adoption of those concepts, becaeyeatie
complementary [6].

Low cost

J ,A ------------- Six Sigma

! -—== Lean
Lean and
Producer Six Sigma
Viewpoint
High cost
Low Value Customer Viewpoint High Value

Source: Arnheiter and Maleyeff (2005)

Figure 4 - Competitive analyze of advantage of Leargix Sigma
and Lean Six Sigma on value and cost [33].

Andersson et al. (2006) goes even further and gtate
Six Sigma and Lean are excellent road maps andtbgt
can be adopted individually or combined togetheh e
values of TQM [6]. The TQM and Six Sigma highlighe
need for companies to meet the customer requirenfient
the development of the product and service. Sixm&ig
allows studying and eliminating the origin of theriations
of the processes, which allows a reduction in waste
inefficiency of the process, allowing costs redmetand
profitability growth. Compared with TQM, Six Sigma
brings  greater organizational structure, focus,
methodological refinement, and discipline to the
achievement of continuous quality improvement. TQM
and Six Sigma are both widely used process imprevem
tools and both produce excellent results. The main
difference is that TQM is focused on the continuous
improvement of processes whereas Six Sigma is éatcus
on reducing process variation and it is normal for
organizations to only use Six Sigma when the p®igs
mature and variations become the focus. Six Signth a
Lean should rather been seen as a collection ofegis
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I ntegration 1SO 9000 and Lean Six Sigma

The main criticism against TQM is that there is a
widespread confusion about the understanding TQM
system. A number of failures of organizations tgyito
implement TQM have been documented. In more detail,
number of organizations have put a large amount of
resources on implementing TQM, but with no tangible
improvements achieved [40]. ISO 9000 can be usea as
fundamental and initial approach for the organmati
which has the purpose to reach TQM. ISO 9001
certification leads to increased organizationaicefhcy.
ISO requires documentation of all processes and any
changes, errors and discrepancies within a system o
organization ensuring consistency throughout prodnc
and accountability of all staff. It also guarantéeseable
records are available in case of non-compliant petslor
raw materials. Perhaps the most obvious is that an
organization that takes on the challenge of 1SO19G0
essentially guarantees itself of being in a consttaie of
readiness, ready for change, ready for the futnderaady
to grow.

However, it should be noted that ISO 9001, fooélts
benefits, it is not a panacea, it can simply ndtesall of
the ills of an organization [41]. Lean managemertt Six
Sigma is both focused on reduction process variaditd
waste. Six Sigma are only used when the procesatisre
and have a base quality system so that waste aiadion
become the focus. Building a Lean manufacturingesys
requires the development of a current state mapttzam
proceeding toward a much more efficient futureestatip
(a map of what the production flow will resembleeaf
Lean manufacturing improvements are implemented),
while achieving major cost, inventory and lead-time
reductions. 1SO 9000 also requires the building oéirrent
state map. So if Lean Six Sigma is implemented iand
made a permanent part of quality system, ISO 9GG&E®
quality management system would be improved. SaLea
Six Sigma is not only compatible but also mutually
reinforcing and support, while being perfectly onated
[33], [40], [41], [39]. Additionally, the existencef a
system of quality management with a process approac
facilitates the implementation of Lean Six Sigma.
Integration Lean management and Six Sigma witlb&se
quality system ISO 9001 will leads organization enor
towards our goal which are improvement and waste
reduction in a company. So that it will move, compa
towards business excellence and reach the higher ile
quality improvement and reduce non-value activities
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G. 1SO and Lean Six Sigma with EFQM Excellence
Model I ntegration

There are also other improvement methods basedastew
elimination such as theory of constraints (TOC)jleag

As is mentioned EFQM known, as excellence model @anufacturing, and business process re-engine¢BR®).

one of the methods used to help the organizatioddese

methods offer specific elements that can

implement the TQM. This model is one of the mosgupplementary complement and strengthen the Lean
comprehensive frameworks to improve and develop &nterprise system, mostly at the strategic and atipel

aspects of the business of an organization. Bageithe
model, the organizations perform regular

levels [11]. For instance, applying theory of coaistts TOC
EFQMNethods could help Lean with identifying and remayi

assessments that give them feedback for continuog@nstraints or bottlenecks hinder or delay the petidn
improvement and reach a zero defect based on tse berocess, using business process re-engineeringniitods

practices used by different organizations.

is one part of the value stream mapping approabptang

Total Quality Management
(TQM)

Quality Management
System

Y

Business Excellence

Y

Iso 9000 Series —

Lean Six Sigma

—»| EFQM Excellence Model

Figure 5 - Integration system (Core Concept)

The EFQM Excellence Model foundation has been agile manufacturing awareness of external envirorate
very important driver on spreading and promoting @ossibility conditions [11]. These methods can beduand

culture inside the organizations that accepts Halenge

integrated with the core integration concept (sigifé 5)

of implementing a culture of total quality manageme based on the situation to help the Lean Management.

The EFQM Excellence Model foundation promotes
guidance for those organizations that have a draam
achieve higher levels of excellence. Business et is
the highest level of organization where the orgaiion
reaches its highest level of quality and lowesteleof
waste. Based on these advantages, EFQM will badkie
method, which should be integrated with the presiou
methods. EFQM will complete the route to move talar
quality improvement and waste reduction in an
organization.

The integration begins with the ISO as frame sydtem
implement the basis of TQM so that the companyiliilf
the prerequisite to implement the Lean managenent t
recognize and eliminate the seven wastes and rioe-va
processes. Then the system will be improved coatisly
with the help of Six Sigma in the organization. The
variation in the company will be also decreasedh lite
help of this integration. The route of quality irmgement
and waste reduction will be continued with the
implementation of EFQM to reach the business egne#,
which considers the highest level of quality anddet
amount of waste (see Fig. 5). This can be an apiatep
integration between those important and commonitgual
and management methods. Integration of those Qualit

IV. CONCLUSION AND L IMITATION

Reducing wasteful processes is one of the most
important concerns in an organization. Organizatiose
various improvement methods to decrease wastes and
non-value processes. To reduce wasteful processes
effectively, it should be both side of waste redurct
considered: waste elimination and waste prevention,
although the border between them is not so cldatreare
number of methods, which can help the organization
improve quality and reduce waste. Each methodolagy
its strengths and weaknesses. The large numbéresét
methodologies can make any organization confusenwhe
choosing the appropriate methodology. The seleabibn
right methodology should depend on various tectinica
organizational, project and team considerationss ay
happens that the organization should combine and
integrate more than one method. This thesis prevale
clear vision on the available common methodologdlesiy
phases, their focuses, which helps organizationagke
the right decision in choosing the appropriate
methodology.

Although there are certain differences between outh

and Management methods can help the company th reac ey potentially complement each other in significaays.

its highest level of quality and move towards dasieg
level of waste (attempt to reach zero defects).ddwer, it

Lean management system is one of the essentiakwast
elimination methods for identifying and eliminates

considered the both side waste prevention by asteful processes in a company. In recent yeasan L

implementing TQM, ISO, EFQM and waste eliminatign b
implementing Six Sigma and Lean Management.
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management and Six Sigma methods have been
increasingly integrate and generally known as th@n_Six
Sigma continuous process improvement tool-set. 1an
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Sigma is an end-to-end method. Therefore, the tregul [9]
Lean Six Sigma implementation will be more effidiérit [10]
applies in a mature organization, which has a dewel of
quality in it. It has be demonstrated that Lean ag@ment
system, total quality management and Six Sigma, i[rfl]
particular are strongly interconnected and are Ihigh
complementary approaches. These models can behiroug
together to define the estimate “core” integrate 1%}
management system with the Lean enterprise system
serving as the central organization framework. Sigec
elements of the other approaches can be selectaraly [14]
occasionally incorporate in to the “core” to enharits
success like TOC, BPR, agile manufacturing. ISO arnds)
EFQM excellence model are the common method in the
Europe which are used as TQM framework to implemer[%]
TQM in a company, based on previous analysis, ®Bys
which has implement EFQM excellence model has mové’]
advanced system than the organization with 1SOdstah

system . So that the integrated system which ierthesd in  [1g]
this thesis as a core concept to continuous impnevi
and reduce wasteful processes in the organizaisos, [19]

system with the combination between ISO 9001 assi&ch
to improve the organization and Lean Management f{eo]
identify and eliminate waste and non-value actgitin an

organization. Moreover, the integration of Six Saymith [21]
its useful tools will avoids variation and improwesue of
the processes. Afterward, integration of ISO, L&ir 22

Sigma with EFQM should help the organization tockea
the excellence level of quality and moves orgaiomat [23]
toward zero defects.

There is no general agreement about a genel[ﬁ]
integration system which is appropriate to evestey. It
is verified based on the organization and the cailtu
Integration in quality management is a poorly ustsyd
discipline yet. The main problem is that the guited on
how to systematically integrate various methodguality
management in a value-adding way do not existlyé.
also not clear how each method should be applied if
methods have conflict in some aspects. Furtherntbee, [27]
exact influence of integration method in decreasing
non-value added activities is not clear. Analyzitig

[26]

[28]
influence of integration methods base on reducing
non-value adding activities could be a base forftivere  [2]
research. [30]
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