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ABSTRACT

This study is evaluating the relative importancefagtors of the ISO 9001-2015 standard clause based
certification body's auditor viewpoint. Specifiggllthis study applied the fuzzy analytic hierarchyocess (FAHP)
method to select the most appropriate factors @ 9801-2015 standard clause. The key research agms involved
the FAHP method and corresponding questionnaistsiglited to experts on the certification bodieditu.

In the evaluation process, the consistency indexl@nd consistency ratio (C.R) values for botleots and
criteria were lower than 0.1, indicating satisfagtoonsistency. According to the overall weightsigised to the objects
and criteria, the following top three factors mesbngly indicated the relative importance factofghe ISO 9001-2015
standard clause on the certification body's auditewpoint: Leadership (weight: 27.12%), Contexttloé organization
(weight: 22.33%), and Planning (weight: 21.89%).céming to the results, the FAHP method facilitagegluating,
determining, and ranking factors influencing thetifieation body's auditor viewpoint of the ISO aBQ015 standard

clause according to their weights.

This study provides practical findings regarding grovision of audit service by certification bali€urthermore,

the current findings can serve as a referenceutaré research.

KEYWORDS: 1S09001, Quality Management system, Fuzzy Analdierarchy Process (FAHP), Importance Factors,
Certification Body

INTRODUCTION

The certification body is to provide professionalatity services to certified companies. Therefdhes study
explored the ISO 9001-2015 Quality Management ®yste ascertain the relative importance factors thasn

certification body's auditor viewpoint.

The 1SO-9000 quality management system has beeleningmted for approximately 40 years. Organizatioses
this system to enhance the competitiveness of thaimagement tools, ensuring compliance with custasmguirements
and expectations. We can see this officially fro808001-2015 Quality Management System related ¢os#wven
principles and Quality Management system, such Gasstomer focus, Leadership, Engagement of peopleceBs

approach, Improvement, Evidence-based Decision ipkRelationship management (ISO 9001-2015).
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The Quality management systems involve compliancitiag conducted by independent third-party ciedifion
bodies in accordance with the requirements of ®@-9000 quality management system. Such requiremantude
the objectivity and impartiality of the certificati services. Therefore, regard of the certificabiodies auditor viewpoints
of the ISO 9001-2015 new version standard, impmpvéervice quality is the kind of means of enhanabegtified
companies respect and competitiveness. Huaseg a. (2017) study show, enhancing the CRM

(Customer Relationship Management) is a kind ofdrtgmt factor for certification bodies proves désttion service.

LITERATURE REVIEW
ISO 9001-2015 Quality Management System

The 1ISO9001-2015 states that adoption of a qualdpagement system is a strategic decision for ganization
that can help to improve its overall performancea @movide a sound basis for sustainable developriretiatives.
The potential benefits to an organization of impdeting a quality management system based on thésniational
Standard are: a) the ability to consistently previsioducts and services that meet customer anditapla statutory and
regulatory requirements; b) facilitating opportigst to enhance customer satisfaction; c) addressisigs and
opportunities associated with its context and dbjes; d) the ability to demonstrate conformity gpecified quality

management system requirements. (1ISO9001-2015 €@ad}

The ISO 9001-2015 international standard emplogsptiocess approach, which incorporates the Placibesk-
Act (PDCA) cycle (show on Figure 1) and risk-baseithking. The process approach enables an orgaoizati plan its
processes and their interactions. The PDCA cychbles an organization to ensure that its proceasesadequately
resourced and managed, and that opportunitiesroravement are determined and acted on. Risk-ba#gdng enables
an organization to determine the factors that cealgse its processes and its quality managemetensys deviate from
the planned results, to put in place preventivetrots to minimize negative effects and to make mmaxn use of
opportunities as they arise. (ISO 9001-2015 Claudg
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Figure 1: ISO 9001-2015 Plan-Do-Check-Act (PDCA) Qye (ISO 9001-2015)

These standards are consistently meeting requitsnaeid addressing future needs and expectatiohpdbas a
challenge for organizations, in an increasinglyatyic and complex environment.
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To achieve this objective, the organization mightfit necessary to adopt various forms of improgamin
addition to correction and continual improvementicts as breakthrough change, innovation and re-mgton.
(ISO9001-2015 Clause 0.1)

Fonseca (2015) study show that the will have miagarefits for Quality Management Systems with lespleasis
on documentation and new/reinforced approache<bkesideration of organizational Context and (retey Stakeholders,
Risk Based thinking and Knowledge Management aodldhe a step towards TQM (Totally Quality Manageit).

ISO 9001-2015 Risk-Based Thinking

The Risk-based thinking is essential for achiewangeffective quality management system. The conckpsk-
based thinking has been implicit in previous ediiof this ISO 9001-2008 International Standarduidiog, for example,
carrying out preventive action to eliminate potahtionconformities, analysing any nonconformitieattdo occur, and
taking action to prevent recurrence, that is appatg for the effects of the nonconformity. To comm to the requirements
of this 1ISO 9001-2015 International Standard, aganization needs to plan and implement actiongdtvess risks and
opportunities. Addressing both risks and opportesiestablishes a basis for increasing the effenéigs of the quality

management system, achieving improved results engepting negative effects. (ISO 9001-2015 Clau3e3D

An opportunity can arise as a result of a situataourable to achieving an intended result, faregle, a set of
circumstances that allow the organization to att@aestomers, develop new products and servicesjceedvaste or
improve productivity. Actions to address opportigsitcan also include consideration of associatg riRisk is the effect
of uncertainty and any such uncertainty can hawitige or negative effects. A positive deviatiomsarg from a risk can
provide an opportunity, but not all positive effecf risk result in opportunities. (ISO 9001-201a3e 0.3.3)

(Chiarini et., 2017) research also shows that thestntaken into account categories of risk sourcesew
the internal production of nonconforming produadwed by poorly trained workers with a lack ofliskand awareness,
supplier nonconforming products and lack of riskd assessment. The least taken into account categss
nonconforming technical results in the design psec&he quality managers’ qualitative comments btemught to light
interesting issues which represented avenues foresearch.

ISO 9001-2015 Main Change

One of the goals of the ISO 9001:2015 revisioroigrihance the requirements for addressing changastam
and operational levels. The ISO 9001:2015 requirgsprovide a strong basis for a management sy&tebusiness that
supports the strategic direction of the organizationce the organization has identified its contend interested parties
and then identified the processes that support lthisage, addressing changes becomes an increasimgiortant
component of continued success. (ISO TC/176/SC2)

As this standards change concept that has: 1.t8talcchanges (show on table 1), 2. Managementiptes
change (show on table 2). 3.The introduction mameye concepts of risk management, knowledge managem
innovation management et., 4. Not emphased thendected procedure, that emphasizing the documentedration by
process control. 5.Integrated development proceasagement and change management. 6. No longer sizpha

the managerial representatives, documented comimwijtoring and measurement equipment, and prexeatitions.
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Table 1: 1ISO 9001:2008 to ISO 9001:2015 Correlatioklatrix

ISO 9001-2008 ISO 9001-2015
1. Scopt 1. Scopt
2. Normative reference 2. Normative reference
3. Terms and definitior 3. Terms and definitior
4. Quality management syst 4. Context of the organizatit
- 5. Leadershi
5. Management responsibility -
6. Planning
6. Resource management
7. Suppor
7. Product realizatic 8. Operatiol
8. Measurement, analysis and | 9. Performance evaluati
improvement 10. Improvemer

Source: ISO TC/176/SC2

Table 2: 1ISO 9001:2008 to ISO 9001:2015 ManagemeRtinciples Change Matrix

ISO 9001-2008 ISO 9001-2015
1.Customer focus; 1.Customer focus;
2.Leadership; 2. Leadership;
3.Involvmnet of people 3. Engagement of people
4.Process approach
5.System approach and 4. Process approach
management
6.Continual improvemel 5. Improvemer
7.Faptua| approach tpdecision 6. Evidence-based decision making
making
8.Mqtual|ty beneficial supplier 7. Relationship management
relationships

Source: ISO TC/176/SC2

METHODOLOGY
Methodology Choice

The Fuzzy analytic hierarchy process (FAHP), whigs first introduced by Saaty (1980, 1996), is ahoe
used for addressing complex systems with severainaltives and then comparing the correspondinglteesThe main
objective of this study was to use a fuzzy AHP (FAkhs an effective approach to determine the velatiportance factor
of the ISO 9001-2015 stnadards clause based dficaivn bodies auditor viewpoint.

In the FAHP, expert opinions are compared and sgprted as fuzzy variables that are used to deterthnfinal
weights of indices. Various researchers have peghosany FAHP methods and applications in the liteea The FAHP
has been increasingly used in multicriteria deaisitaking because of its simplicity and similarioyHuman reasoning.
Hence, considering the success of this methodfdrug has been deduced to be suitable for evialgigaroposed policies

(as well as in assessing tangible and intangilitrimation) (Wuet al. 2013)

In recent years, numerous researchers have apuieistent fuzzy preference relations to many céffe fields.
For example, Fet al. (2006) conducted an FAHP analysis to investigagerelative weightings assigned to various factors
by two industries to determine the influence oftstectors on entry to an electronic marketplace YEMey compared

the weightings of each factor in the respectiveigtdes and the different factor routes involveadiopting EMs.
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FAHP Calculation Formula

This study employed the FAHP method to conductzayfthierarchical analysis through fuzzy numbersriter
to achieve pairwise comparisons and determine fpreference weights. In this section, we brieflyieas the concepts of

fuzzy hierarchical evaluation. The subsequent sestdetail the computational processes of the FAHP.

The FAHP is based on fuzzy interval arithmetic wiitangular fuzzy number (TFNs) (Figure 2 and Ta®jeand
a confidence index with an interval mean approadietermine the weights for evaluative elemenesetore, this method

is suitable for analyzing small samples of quest#re feedback provided by certification dodiesitud.

Equally Moderately Strongly Very Strongly  Extremely
u Important Important Important Important Preferred
1
0.5
0
1 3 5 7 9

Figure 2: Linguistic Variables for the Importance
Weight of Each Criterion (Chang, 1996)

Table 3: Fuzzy Linguistic Scale of Fuzzy Numbers (&ample) (Gumus, 2009)

Fuzzy Number Linguistic Scale of Fuzzy Number
9 Perfect (8, 9,10)
8 Absolute (7,8,9)
7 Very good (6,7, 8)
6 Fairly good (5,6,7)
5 Good (4,5, 6)
4 Preferable (3,4, 5)
3 Not bad (2,3, 4)
2 Weak 1,2,3

advantage
1 Equal (1,1,1)

The procedures involved in executing the FAHP me:tdue outlined as follows.

Step 1: Construct pairwise comparison matrices among hal driteria in the dimensions of the hierarchical
system. Assign linguistic terms to the pair wisenparisons by determining which is the more impdr@inevery two

dimensions, as indicated in the following ma#iXxshown in equation (1)):

Qi " Gy
_ 1/ (112 1 02n B

A
1/(11n1/(11n .
Where
" {9—1817—16—1514—131211112'3'7156786 1Li#)
i = 1i=j
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Step 2: Apply the geometric mean technique to define thezy geometric mean and fuzzy weights of each

criterion, as demonstrated by Hsiglal. (2004) (shown in equation (2)):

~ ~ ~ ~ \1/n

y, = (au R ® G R ® ain)

~ - - - ~ 11

Wi:yi®[Y1 ®"'®Yi®"'®7n] 2

In this equationg; is the fuzzy comparison value of odimensionwith criterionj ; thus,y, is the geometric
mean of the fuzzy comparison values of criteriomith each other criterion. In addition, is the fuzzy weight of thih
criterion, and it can be indicated by a TAM;= (Iw,,mw,uw;) , wherew, , "W, , and UW, represent the lower,

middle, and upper values of the fuzzy weight ofithedimension, respectively (Sun, 2010).

The FAHP framework is constructed in the form ofnatrix, and a local priority vector can be derivesl an

estimate of relative importance associated withctiraponents being compared by solving the equéBpn

AN=A_W.. @)

max

whereA is the matrix of the pair-wise comparisd¥, is the eigenvector, anz]max is the maximum eigenvalue.

Saaty (1996) suggested the use of a consistenexif@ll) for executing test procedures (€10.1, permissible errors
range). A consistency ratio (C.R) can also be fisedonsistency determination; if C.R 0.1, then the consistency level

of the matrix already exceeds the allowed errogeaand decision-makers should reconsider theirsecimaking
relationship. The C.I and C.R are calculated usimqggtions (4) and (5):

C.l :7/]max_n
n-1 (4)
C.R= C—I (5)
R.I

where R.| represents the average C.| obtained fnamerous simulation runs, and it varies accordmghe

matrix order (Table 4).

Table 4: Reference Values of the R.I. for Differenh Values

n 1|2 3 4 5 6 7 8 9 10
RI.|0 |0 | 058 |08 |11z |1.24 |1.3Z | 1.41 | 1.4F | 1.4¢
Source: Enyinegal. (2010); Developed by Saaty
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Research Objects

According to the literature review and ISO 9001-20dtandands stature, we created a hierarchy reggardi
the relative importance of the assessed factorgu(€i3). On the basis of the FAHP method, our dljes were to

determine the relative importance factors of ISA9Q015 standards under the certification bodiestensdviewpoint.

‘{ 4.Context of the organization

—{ 5.Leadership
—{ 6.Planning

Relative i ot 1SO9001-2015 Standtads :

elative importance 1. Scope ‘

Factors 2. Normative references | 7-Support

3. Terms and definitions

—’ 8.Operation ‘
—‘ 9.Performance evaluation ‘
4‘ 10.Improvement ‘

Goal Object Criteria

Figure 3: Hierarchy Model of the Relative Importance of Factors

Sampling

This study used an FAHP questionnaire to collea analyze the opinions of Taiwan ceritfcatione ksdi

auditors.

In this study, we used quota sampling to selecté&fication bodies auditors form SGS (Société &ale de
Surveillance), BV (Bureau Veritas Group), DNV (DNSL), TUV(TUV Rheinland). That four certification daes are

coverage more than 70% marketing share by Taiwatiication business.
RESULTS

In this study, of the distributed questionnaireg, evllected a total of 36 questionnaires (1 questdres were
invalid), thus yielding a recovery rate of 72 %.eTiifteen questionnaires were collected from thes§&2.86%), seven
guestionnaires from the BV (20.00%), seven questges from the DNV (20.00%), and six questionr&afrem the TUV
(17.14%) that show on table 5, and table 6 showertiwain 62.86% auditor has audited experience rhare10 years. We
used expert choice software to analyze the coliied#ta.

Table 5: The Questionnaire Collection Distribution

Certifcation Body N %
SGS 15 42.86%
BV 7 20.00%
DNV 7 20.00%
TUV 6 17.14%
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Table 6: The Years of Auditor Work Experience

Years N %
<5 Yea 6 17.14%
6-10 Yea 7 20.00%
11-15 Yea 8 22.86%
16-20 Yea 9 25.71%
>21 Yea 5 14.29%

We found that C.R = 0.0107 (< 0.1), C.I = 0.01420(%), andAyax = 7.0851, which are acceptable (show on
Annex). Regarding the derived weights show on et 7.

Table 7: The Table of Weights and Ranking of Objedte

Objective Weights | Ranking
B: | 5. Leadershi 27.21% 1
A: | 4. Context of the organizati 22.33% 2
C: | 6.Planning 21.89% 3
F: | 9. Performance evaluati 15.65% 4
G: | 10. Improvemer 13.97% 5
E: | 8. Operatiol 7.99% 6
D: | 7. Suppor 4.17% 7
DISCUSSIONS
5. Leadership
4 Context of the
orgamzatmn
6.Planning

9 Performance
Criteria evaluation

10.Improvement

§_Operation

417%

7.Support

0.00%  5.00% 10.00% 15.00% 20.00% 235.00% 30.00%
Weights

Figure 4: Overall Criteria Weights and Rankings

The second-ranked importance factor is 4. Contéxh® organization is 22.33%. Chehal. (2016) said that
there is need to understand the organization, fteencontext of the processes involved in manufawuthe product /
delivering the service; a company would have taldigh the processes used during product manuéaaurservice
conduct, from beginning to end, as well as the gdace to be followed, once product manufactureeorice are complete.

Also, the company shall collect and analysis tfiermation and risk of the business environment.

The third-ranked importance factor is 6, Planniad.89%). "Planning” has always been a well-knovement of
ISO 9001, but now has an increased focus on emptinat it is considered "part of the organizatiamtl "stakeholders".
Now, there is a requirement to identify risks amgbartunities, the impact these can have on theotorify of products
and services and how you plan to handle them (Se?@16).
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The 7, Support (4.17%) is the lowest-ranked impurtafactor in this study. Therefore, provides th@znation
has the right resources, people and infrastructecessary to meet the goals of the rganizationeyrkquirement is to

ensure that knowledge and nphurit are held to enthar conformity of products or services (Sheh&iie?.

Finally, we found that certification bodies shourttprove audit processes, invest in staff trainemyjenhance the

awareness of auditors about ISO 9001-2015 standards

Shehabi (2016) study show that main principles wility management in version 1ISO 9001: 2015 incltiue
whole enterprise and provide a better efficiencgiifenance and implementation of the Quality Managyg System 1ISO
9001: 2015 gives each enterprise a new image itirtmus growth and development of quality. The rm@avisions are
intended to help prevent the devaluation of the agament system standards through the adoptionrfzfcgulow-level
auditing and certification meaningless. The newunggnents of ISO 9001: 2015 will help to increalse powers of the

auditor, if certification is to be seen to be bérief for business.
CONCLUSIONS

This study determined the relative importance feactof the ISO 9001-2015 standard clause, under
the certification body's auditor viewpoint. The I9001-2015 standards, certification holder canthsefindings of this
study as a reference to implement effective quatiznagement systems for enhancing the competemieh) wan in turn
enhance the ability of certification holder to irape their organizational performance and contribtdeard the
sustainable development.
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Annex: Object-Level Matrix Analysis Sheet
Definition

4. The context of the organization
5. Leadership

6. Planning
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e 7. Support

e 8. Operation

¢ 9. Performance evaluation

e 10. Improvement
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