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ABSTRACT

Purpose: The paper brings set of original information retht® the ISO
9001:2015 standard’s requirements focused on assetsand review of quality
management systems adequacy, suitability and eféeess.

Methodology/Approach: Brainstorming, field research, seminars, compagati
literature analysis, interviews and design reviesvewsed.

Findings: According to the ISO 9001:2015 the quality manageimsystems
adequacy, suitability and effectiveness must bessesl and reviewed, in spite of
the terms adequacy and suitability are not defaieitie ISO 9000:2015 standard
at all. Also literature review has discovered sasi@bsentation in this area of
interest. Additionally: the most of organizationsamagers (including quality
professionals) do not understand these featuresthef modern quality
management systems.

Research Limitation/implication: Special research activities focused on
perception and practical using the quality managensystems adequacy,

suitability and effectiveness assessment and rewiasvperformed on sample of

172 Czech organizations (with 30 % response rétd)ypotheses described by

Fig. 1 below cannot be confirmed as relevant de¢auaobtainable from Czech

organizations at present.

Originality/Value of paper. The paper brings original set of information,
regarding to definitions of terms as well as depgient of the quality
management systems adequacy, suitability and eféeeiss assessment and
review at different types of organizations.

Category: Research paper.

Keywords: quality management systems; adequacy; suitabiffectiveness;
efficiency.
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1 INTRODUCTION

Such terms as “adequacy”, “suitability” or “effactness” related to the quality
management systems have firstly occurred at the 98@.:2000 standard, but
without any remarkable or practical impact on theggems. The newest version
of this standard published in 2015 (ISO, 2015ap@e exacting in this area:
requirements regarding to the quality managemestesys adequacy, suitability
and effectiveness assessment or review are inclnd@chally at two clauses:

a) “Top management shall review the organization’sliguaanagement
system at planned intervals, to ensure its comnigsuitability, adequacy,
effectiveness and alignment with the strategic dafioe of the
organization.” (cl. 9.3.1).

b) “The organization shall continually improve thetability, adequacy, and
effectiveness of the quality management systenmh”1(c3).

Additionally, another requirement related to thealgy management system
performance is repeatedly stressed at differenisela of this standard. When
consulting text of this standard in more detail, are able to discover some
serious facts which can influence practical implatagon or assessment of the
quality management systems against the 1ISO 900%:201

a) the ISO 9001:2015 takes use the terms “adequacguitability”
“effectiveness” or “performance” somewhat arbitisari without
explanation of these terms with relation to the ligggamanagement
system,

b) the 1SO 9001:2015 standard is not concerned wittuatuelationships
among these terms at all, although these relatipssbally exist and play
important role in practice,

c) the ISO 9001:2015 standard ignores term “efficiénmlated to the
quality management system although this quality agament system’s
feature should be vital,

d) these three shortcomings can lead to different rpné¢ation or
misunderstandings of all these terms from the pawfit quality
professionals and managers view,

e) but also internal and external auditors will beeatd explain these terms
differently what can influence objectivity of ailges of audits, including
third party audits performed by the certificatiordies.

Therefore, the main goal of this article is to cidmite to elimination of these
uncertainties by:
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» defining these terms,

» analyzing how these terms are perceived by quadiyfessionals at
present,

» developing a set of steps within methodology fodusa the quality
management systems adequacy, suitability, effigiesned effectiveness
assessment and review.

2 METHODOLOGY

To achieve defined goals of this article, a follogimethods and approaches
were used:

» a literature review, especially focused on termgyaality management
system adequacy, suitability, effectiveness andieffcy,

* a brainstorming conferences held with groups oflijuananagers and
guality technicians from Czech organizations with & reach consensus
regarding definition of key terms,

e an empirical field research how the terms as gqualitnagement system
adequacy, suitability, effectiveness and efficienase perceived by
practice,

» obtained finding synthesis into methodology of theality management
system adequacy, suitability, effectiveness anitieffcy assessment and
review.

3 LITERATURE REVIEW

Unfortunately, it is not difficult to discover thasuch terms as quality
management system adequacy and suitability are fregfuently discussed
throughout the world. Overwhelming majority of aléis and books deals with
term ,performance” only. | can select from this ory following examples:
Hoyle describes how to perform the quality managemperformance review in
area of automotive industry (Hoyle, 2009). Oaklgmdposed a performance
measurement framework (Oakland, 2014) and both rélsommend some steps
for quality management systems performance reviealuding performance
indicators. Gale has already argued that key pmidiace indicator is customer
value (Gale, 1994). Neely, et al., 2010 proposetiguss process approach
principle as a base for performance managemenémystevelopment. Set of
various key performance indicators was propose(NayneSanska, et al., 2014).
Zavadsky and Hiadlovsky searched answer to questiabout various
performance indicators consistency (Zavadsky aratlldvsky, 2014). And we
can remind also all books from Kaplan and Nortorerded to the Balanced
Scorecard methodology implementation — (Kaplan &todton, 1996; 2006;
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2008) for example.This methodology can be used also within specidispaf
processes. For exampl@hagwat and Sharma, 2007) introduced their approac
to implementation of Balanced Scorecard methodolaghin supply chain.
Striteska and Spickova presented results of asabsd comparison the strong
and weak points of the most widely cited perfornreameanagement systems
(Striteska and Spickova, 2012).

But unfortunately, there are only minimum resourceisere are terms as
“adequacy” or “suitability” discussed. We have digered only two websites
which can be referred to mentioned terms: (MAS ®&ahs, 2015) and
(Whittington& Associates, 2015).

Such acute shortage of relevant resources made fasnbulate and define key
terms ourselves.

4 DEFINING OF KEY TERMS

As it was mentioned above, the ISO 9000:2015 standaes not know such
terms as adequacy or suitability with relationhe tjuality management system
in spite of the ISO 9001:2015 standard requireggthaity management systems
adequacy, suitability and effectiveness assessarghteview. That was why we
had to define these terms first of all. We havepiresl by websites (MAS
Solutions, 2015) and (Whittingtod. Associates, 2015), as well as by the
Random House Unabrigded Dictionary (Random HouB8682Pon this purpose.
Now, we are able to put forward a propoal of foliogvdefinitons:

Quality management system adequacy: is ability of this system to meet
applicable requirements, specified by the organization or standards. For
example, the requirements may be about the ISO ,9G@htractual,
organizational or regulatory demands. Simply to: ssgequacy means being
equal to the requirements, no more, no less.

Quality management system suitability: is capability or fitness of this system to
meet defined purpose. The organizations can identify various kinds oflgy
management system’s purpose. To guarantee a maxleuahof customer’s
satisfaction and loyalty, to support improvemertuwe at the organization or to
be a catalyst in the area of organization’s excedleshould serve as example of
the quality management system’s purpose.

On the contrary, terms effectiveness, efficiencg performance are defined at
the 1SO 9000:2015 standard by following way:

Effectiveness: extent to which planned activities @ealized and planned results
are achieved.

Efficiency: relationship between the results achtand the resources used.
Performance: measurable result.
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See also (ISO, 2015b). Let us have a look to tlesdmitions. From the core

economic point of view, basic indicator of effeeiness is relation between
benefits and costs — see (Boardman, 2011) and wtheys. And practically: all

technical sciences associate the term “efficierwigh evaluation how a certain
capacity delivered to input of the technical systsnsuccessfully converted to
desirable outputs (Fried, Lovell and Schmidt, 1993{Hiltner, et al., 2002). As

to performance definition: what is measurable testithe quality management
system — that is a question! A number of certibsateem to be doubtful result, |
am sure. These notes make us to define these teonespreciously:

Quality management system effectiveness: relationship between the results

achieved by the quality management system and the resources used. We will

consider effective quality management system astesyswhich brings
undoubtful economic or social effects.

Quality management system efficiency: extent tehlwpianned activities within
the quality management system are realized andneldmesults are achieved.
Briefly, an efficient quality management system tragsin rational operation.

Quality management system performance: extent tohwduality management

system fulfils its functions and goaBy the way: author this term as well as
possibilities of this performance measurement heesady described (Nenadal,

2016).

When giving all mentioned definitions thought we able to come to the logic
conclusion: strong relationships must exist amdhghase quality management
features! We can depict this fact by Fig. 1.

What can we read from this figure? The quality nggmaent system can be
suitable and efficient, but this system need nogfective as a large amount of
various resources was wasted for example. All agritiwstrated in Fig. 1 can be
seen also as hypotheses which wait for future ooiafion. Unfortunately, we

are not able to confirm these hypotheses at preseittasks for huge amount of
relevant data — and these data are simply unoliairet Czech organizations
now.

5 RESULTS OF EMPIRICAL FIELD RESEARCH

As a part of special research project sponsored/88-TU of Ostrava we
performed an empirical field research in Czech oizgions during January and
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Quality management Quality management
system adequacy >< system suitability
A 4
Quality management | Quality management
system efficiency | system effectiveness

. /

Quality management system performance

Figure 1 — Mutual relationships among the qualitgrmagement system’s
features

February 2016. A principal goal of this researcls wainvestigate how the terms
as adequacy, suitability; effectiveness and efficye(in relation to the quality
management systems) are practically perceived, umedl assessed. 172
organizations from various areas of business warelamly selected. Data
gathering was based on structured questionnairechwidould be filled
electronically. Additionally, interviews with songgiality professionals were also
held. A response rate was 29,7 % what means thatdgghizations gave relevant
data for processing. Tab. 1 shows the organizatidistribution from business
area point of view.

Table 1 — Organization’s distribution from businassa point of view

Business area Per cent
Automotive industry 19
Machinery 20
Metallurgy
Services
Chemical industry 10
Civil engineering 14
Food industry 4
Other 21

Of this sample, 49 % were large organizations,hendontrary, only 4 % were
organizations with less than 10 employees. 77 %albforganizations had
established and certified quality management systemimally against the ISO
9001:2008 standard.
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First of all, we launched above mentioned definisi@f terms to all respondents
and afterwards, the quality professionals had wade if they understand these

definitions. A proportion Yes (I
is clear from Fig. 2 — 5:

understand it) ses No (I do not understand it)

86 %

Yes

Effectiveness
No

=

Figure 2 — How the term “quality management sysééfectiveness” is

understood

Efficiency No

Figure 3 — How the term “gquality management sysédficiency” is understood

Adequacy

Figure 4 — How the term “guality management syséelaquacy” is understood
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Suitability

No

Figure 5 — How the term “quality management sysseitability” is understood

The respondents were also asked to describe wipabagh their organizations
apply for quality management system performancessssent: if this system is
assessed through individual features as adequatgpity, effectiveness and
efficiency (it is marked as Yes) or as a whole.. Bighows results.

70%

60%

50%

40%

30% -

20% A

10%

0% -
Yes Only as awhole No at all

Figure 6 — Approach to quality management systesessnent

The organizations which answered “yes” in this casee additionally asked to
list specific indicators used for quality managetr@rstem adequacy, suitability,
effectiveness and efficiency evaluation. Analysfstieese lists allowed us to
recognize that organizations take use wide rangeditators but most of them
are not relevant for quality management systenufeatevaluation. For example:
we have occurred that indicators related to custosagisfaction or internal

auditing are used for evaluation and assessmeall ééatures (such indicators
are about efficiency for one organization, whilether organizations the same
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indicators apply in the field of adequacy, and s©. dt is evidence that
understanding of discussed terms is little bit aeifg in practice, in spite of
fact, that the same respondents declared soonerttlieae terms are fully
understandable for them!

We are able to summarize main lessons learnedthim@mpirical study:

a) the organizations have not mostly a problem to tsided terms
“effectiveness” or “efficiency” inversely againshe 1SO 9000:2015
definitions,

b) but 50 % of organizations or so have problems edldb the terms
“adequacy” or “suitability”,

c) the most of organizations are not aware of factt thffectiveness,
efficiency, adequacy or suitability represents oalyartial features of
overall quality management systems performance,

d) the approach to the quality management systemsrpeahce assessment
as a whole seems to be logic and rationale. Onctirgrary: such
information that 23 % of organizations do not gefigrperform this type
of assessment is strongly correlative of numlb@rganizations without
quality management system certification,

e) quality professionals are mostly confused whengasslevant indicators
to such features of the quality management systparformance as
effectiveness, efficiency, adequacy and suitabikilly are.

Therefore we see as challenge all answers obt&indw last question within the
survey, focused on exploring if the organizations &teresting in special
methodology for quality management system’s adgquasuitability,
effectiveness, efficiency and performance assestsr88n% of all respondents
declared this concern without any hesitation asy tperceive low level of
knowledge in this field on one hand and as impartémdrance to objective and
fair quality management system assessment andyrevighe other hand.

6 FUNDAMENTALS OF QUALITY MANAGEMENT SYSTEMS
PERFORMANCE ASSESSMENT

Before anything else, we must identify set of iatlics corresponding with
particular features of the quality management sygierformance. A proposal of
such set of indicators is presented by Tab. 2 = %ab

ISSN 1335-1745 (print) ISSN 1338-984X (online)



48 QUALITY INNOVATION PROSPERITY/ KVALITA INOVACIA PROSPERITA20/2—2016

Table 2 — Indicators for the quality managementesyssuitability assessment

Quality management system
feature

Indicators related to

Quality management system
suitability as capability or fitness
of this system to meet defined
purpose.

level of customer satisfaction
level of customer loyalty
level of employee satisfaction

number of improvement or innovation proposgals

related to one employee
level of customer value

number of employees involved to improvement

teams related to total number of employees

total amount of sales of new or innovated produicts

related to total turnover, etc.

Table 3 — Indicators for the quality managementesysadequacy assessment

Quality management system
feature

Indicators related to

Quality management system

adequacy as ability of this system

to meet applicable requirements,
specified by the organization or
standards

results of all kinds of audits
volume of nonconforming products related to tg
outputs

results of management system self-assessment

results of benchmarking

input yield

process capability indexes
average response time to
requirements

level of retained certificates successfully, etc.

interested pal

Table 4 — Indicators for the quality managementesyisefficiency assessment

Quality management system
feature

Indicators related to

Quality management system
efficiency as an extent to which
planned activities within the
guality management system are
realized and planned results are
achieved.

prevention cost to total quality related cost ratio
per cent of non fulfilled correction actions with
required period of time

level of APQP (Advanced product Quali
Planning) scheduled activities realization

not fulfilled handed contracts to sales ratio
volume of warranty claims or complaints relat
to sales

number of non conformities discovered
customers to products sold ratio

index of risk level change,

extent of quality objectives fulfiiment, etc.

tal

rties

in

ty
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Table 5 — Indicators for the quality managementaeyiseffectiveness assessment

Quality management system Indicators related to
feature

e return of quality management system investment
e internal failure cost to total cost ratio
» external failure cost to total cost ratio
< total quality related cost to total cost ratio

Quality management system
effectiveness as relationship
between the results achieved by
the quality management system

and the resources used. * value of key customers
e average profit from one quality improvement
project

« level of employees training effectiveness
e overall equipment effectiveness, etc.

The list of indicators presented by these tablestmmot be considered as
comprehensive set of course — it is only about gtesh Various organizations

could be able to define some others indicatorsrdesg such features of their
quality management systems, as adequacy, suiyalgffectiveness or efficiency

are. If we realize that all features describe as@lity management system
overall performance, we look upon each of thesecatdrs also as relevant
performance characteristic! Even though, corresigasnent of indicators is

important, but not crucial part of the quality mgement systems performance
assessment. Therefore, let me introduce all gersegds which seem to be
necessary to implement rationale performance assggswithin establishing,

maintenance and improvement of the quality managemyestem regardless the
type or size of the organizations:

1) The top management must define and communicateopesmoals and
functions of the organization’s quality managensystem. Establishing
of quality policy, which is required by cl. 5.1 tfe ISO 9001:2015 (I1SO,
2015a), is not sufficient.

2) All managers of the organization must understanth esrea of quality
management system performance. It means that theg ko see all
aspects of quality management system adequacwybgiiyt, efficiency
and effectiveness as useful and rationale and thest support
corresponding measurement and monitoring.

3) The top management must make a decision if thenagton’s quality
management system performance will be assessednandored as a
whole, or within its particular features as adeguaacitability, efficiency
and effectiveness. Any approach can be applicablehoice depends
solely on the organizational environment.

4) Anyway, it is necessary to establish relevant d$eindicators for each
quality management system performance feature.e$abl— 5 should
serve as possible inspiration. Management repratbent (or another
function) of the organization as well as processx@w should approve
these indicators before releasing.
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5) Each of approved indicators must be described bthenaatic formula.
All necessary responsibilities and authoritiesteglao data gathering and
processing must be assigned to individual peoplehSet of information
should be maintained through relevant documentednration.

6) Top managers must develop efficient and effectiaysvof the quality
management system performance data reporting amngmuoaication.
Platform of so called management review, askechbyi$O 9001:2015 at
cl. 9.3 (1ISO, 2015a) could serve as minimum on pligpose.

7) Top managers must ensure close link between mareagesview actions
and continual improvement as | have already meatiprl. 10.3 of the
ISO 9001:2015 requires that the organization sbatitinually improve
the suitability, adequacy, and effectiveness of dgju@lity management
system. And then: efficiency of implemented impnmeait actions should
be measured and monitored. A performance loopied!

7 CONCLUSION

| have mentioned some serious facts which can enffe practical
implementation or assessment of the quality managersystems performance
against the 1ISO 9001:2015 in the introduction @ graper. A confusing attribute
of the ISO 9001:2015 is hidden at clauses of thadard which require
assessment of the quality management system adequéability, effectiveness
and efficiency in spite of these terms are not rafi at all or are defined
incorrectly. Therefore this article brings the oexplanation of these terms and
on a basis of the empirical field research findipggposes fundamental steps of
all features of quality management system’s peidoca measurement and
assessment, including set of relevant indicators.

The main implications for various organizations. are

» the organizations can understand new requiremériteedSO 9001:2015
standard much easier,

» the organizations can see this paper as guidelore tlie quality
management system assessment and review basedsn fa

» understanding of terms as adequacy, suitabilitigcaf’eness, efficiency
or performance by organization’s managers and readteauditors will
enable to reach mutual comprehension and elimpagsible conflicts,

» the paper should be seen as initial impulse fowhth are interested in the
quality management systems development.

Opinions and proposals included to this articleeqpected to future refinement
of course.
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