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Adbstract: In yeats 2009—20} 1 research with the aim of identifying and evaluating the meth-
ods and }echmques of quality management used by suppliers in the automotive industry

Jimi (usi Delohi ) i .
~ preliminary survey (using the elphi method) in cooperation with a group of experts —
P
to identify and select methods and techniques of quality used by OEM
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Description of research method and data collection techniques

In order to explaip the tesearch problem the aim of the paper had to be defined at
ﬁrs_t zmc! thlen realised. In case of the following papet the aim was narrowed down
to identifying the methods and techniques that were used by OE/OES suppliers in
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the automotive industry, on the one hand, and evaluating how relevant each one of

them was for the QMS to be effective, on the other hand.

In consequence, the following tasks had to be performed in order to realise the
general aim of the paper: .

- verifying reference literature on quality management in automotive industry,
and specifically literature that was directly related to the formulated research
problem,

— collecting documents, standards, procedures that constituted sets of essential
methods and techniques and were exclusively determined in customer specific
requirements (CSR),

— identifying requirements which were not formalised and had the nature of
know-how used by OEM suppliers,

— describing key methods and techniques of quality management that were used
in the automotive industry,

- studying the relevance of requirements on a sample of companies which under-
went a comprehensive assessment both from the perspective of certifying bod-
ies and customers, as well as which realised their own priorities which were
aimed at improving the effectiveness and efficiency of management systems
and business efficiency,

~ drawing conclusions in the form of recornmendations specifically for supplier
companies and potential suppliers for the automotive industry and more gener-
ally for all organisations wishing to improve their QMS.

In order to realise the aim of the project the following research hypothesis had
to be verified: the most relevant methods and techniques used by suppliers in the
antomotive industry for quality management are the Flowchart, the FMEA analysis
and the 8D process.

Two surveys, namely a preparatory survey (3,) and proper survey (8,) were
conducted in course of the research. In the proper survey (8,) a questionnaire was
used as the research took. It was given to the general population, which in this case
consisted of companies operating in Poland that had certified quality management
systems against ISO/TS 16949. Moreover, the direct intérest of the author were
the methods and techniques used for quality management.

The surveys and analyses that were carried out applied to the automotive indus-
try and above all to the manufacturers of engine-powered vehicles. In practice,
these companies were the 1st and 2nd tier OF/OES suppliers.

Experts representing six well-known companies, suppliers for the automotive
industry, participated in the preparatory survey. These experts had to meet a num-
ber of specific recruitment criteria. First of all, the main aim of the preparatory
survey, which was performed by means of the Delphi method, was to determine
which methods and techniques of quality management, out of the wide spectrum
of methods and techniques, were really of relevance, Then, based on the results of
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the preparatory survey a research tool (in the form of a questionnaire form) was
compile‘d in order to conduct the proper survey.

So, in other wsxd?, the preparatory survey was a prerequisite of the proper
survey. The 2 that were ined held ISG/TS 16949 Tequirements
cempliance certificates, The fact that they held such certificates also meant that
they cooperated within the framework of OE/OES supply contracts.

Identification of methods and teckniques of quality management

The preparatory survey was carried out in accordance with the rules of the Delphi
:uethod and seven formal sessions had been realised via e-mail, video and telecon-
The experts 2 lysed the i 1sions, Initially the versions were
relite§ to the speglﬁc aims of the survey, defining the category of methods and
of quality ent, the list of methods and techniques and eventu-
ally the questionnaire form.
) As aTesult of the preparatory survey, the list of methods and techniques of xiual-
ity mana'zgement was harrowed down to the Flowchart, the cause-and-effect (Tshi-
kawa) diagram, the Pareto Idiagmm, the ABCD (Suzuki), brainstorming, the QFD
method, the FMEA analysis, the Histogram, data collection sheets, SPC control
sheets, the 8D process, the 5PPJ, the Layout and the Turtle Diagram, However, the
respondents could also add some other methods and techniques of quality manage-
ment that were used in their companies,
In ord;r to verify the hypothesis and research aims, the following questions
were put in the questionnaire form:
= Does your organisation use methods and technigues (M&T' i
Do iques (M&T) of quality manage-
~ Would you place the following terms and definitions in the o “
ate;
and techniques of quality i Eory Pcthods
- Wt are the determinant factors of using M&T for quality management?
- Whlch. of the following M&T are used in Your company?
— What is the purpose of M&T used in the company?
- What is the relev@ce (frequency of use and effectiveness) of using M&T in
the company (1 - irrelevant, § —very relevant)?
~ Whai are the reasons for Hmited use of M&T in the Company?
- Are reports on the use of M&T created (without using the methods and tech-
niques)?
~ How would you assess your knowied; “1” signij
ze about M&T? (%1 signified v
'l;;owledgs and “5” very good knowledge)? ! wpeor
e questionnaire also included a column to colfect basi i i
about T oo asic personal information
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Evaluation of relevance of methods and techniques of quality
management

The $, survey was performed on & group of companies' with principal place of
business in Poland” that held ISO/TS 16949 compliance certificates. The performed
survey was complete and exhaustive in nature. Due to the percentage of returned
questionnaires (i.e. 23%}) and other statistical parameters it was possible to infer
about the whole surveyed population. The questionnaire form provided the author
with data that were analysed afterwards. Subsequentty on the basis the obtained
data, statistical inference was conducted so as to verify the hypothesis that was
defined in the paper. Conducting the survey with the use of questionnaire form and
according to a scenario can be regarded as a statistical observation, a statistical
study and a statistical analysis [Ignatozyk & Chromifiska 2004, p. 24},

To conduct the survey a questionnaire form was used which by assumption had
‘been distributed exclusively by electronic means {e-mail) and had been appropri-
ately prepared to make use of the Internet questionnaire®.

Realising the aims defined in the paper and verifying the formulated hypothesis
was in the first place related to evaluating the relevance of previously specified
methods and techni of quality

Neariy all respondents declared that they used methods and techniques of qual-
ity manggement. ft was an answer that could be anticipated as the use of methods
and techniques of quality is specified by ISO/TS 16949 and very often
in customer specific requirements.

So the aim, i.e, identifying and selecting methods and techniques used by sup-
pliers in quality management systems, was realised with good results. The respond-
ents indicated which of all of the methods and techniques were used (Figure 1).
The following methods and techniques were used by the highest percentage of
respondents (more than 60%): the FMEA, the Flowchart, the Pareto diagram, the
Layout, braingtorming, histograms, control sheets, the 8D process, the cause-and-

-effect (Ishikawa) diagram and data collection sheets.

Concurrently, the Turtle Diagram was far less popular, even despite the fact
that in literature it was often presented as 2 tool frequently used in the automeotive

industry.

! The following synonyms were used in this paper in reference to the surveyed companies: the
general population, surveyed population and the statistical population.

* Business activity registered in Poland as defined by the Code of Commercial Partnerships and
Companies.

* In literatare in this field the following terme and expressions are found: questionnaires sent
by electronic mail (kwestionarinsze wystane poczta elektroniczng), Internet survey (badanie inter-
Tnetows), computer ire (ankieta [Kaniewska-Seba, L aski & Pilarczyk
2006, p. 122; Mazurek-Eopacifiska 2005, p. 107; Pociecha 1996, p. 5; Macik 2005, p. 114-117].
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Figure 1. The use of specific methods and tech iques of quality 23 A per-

centage

Source: Own study based on the results of the questionnaire survey

Both _the SP_PJ and the QFD shall be recognised as highly specific tools, The
first one is required only by a limited number of car manufacturers (8D is far ;:nore
frequent in use), The second one is highly specific due to the fact that only a small
share of. qompanjes (respondents) realised activities connected to R&D.

Suppliers in the automotive industry use methods and techniques of quality
managetnent p_ximarily because of customer requirements (99%) and ISO/TS 16949
(78%). A significant group of the respondents (62%) consider the orgauisatiotial
cuqure to be of great importauce. For them the use of methods and techniques of
quality management is obvious and common (Figure 2).

The cIassiF approach to the classification of methods and techniques of quality
E:.nagemem isrelated to using them for activities taken as part of the PDCA circle,
theefﬁlsgzﬁger;zxz:? asked to match the methods and techniques they used with
defining the problern,
~ defining the solutions,

— defining the causes,
- f:nntrol the effectiveness of implemented actions,
— improving the QMS.
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99%

They are required | They are required Their use is related o
inISO/TS 16949 by the customers  the organisational

culture
Figure 2. Main reasons for nsing methods and technigues of
quality management

Source: Own study bésed on the restlts of the questionnaire survey

The purpoese of using M&T in the company

M&T is used M&T is not used
Action aumber number
of respondents| PECMIBE | oy oonongents| POTCEntaze

Defining the problem 55 80.88 13 19.12
Defining the solutions 42 6176 26 38.24
Defining the causes 56 8235 12 17.65
Controlling the effective-
ness of i d actions 28 41.18 40 58.82
Tmproving the QMS 67 98.53 1 147
Source: Own study based on the questionnaire survey.

Almost all suppliers use methods and techniques of quality as
far as improving the quality system is ¢c d. They are most

useful when it comes to the defining problems (80.88%) and defining their causes
(82.35%). The tools which support defining solutions and which are used to control
the effectiveness of taken actions are more theoretical in nature (Table).

As it was assessed how frequently the selected methods and techniques of
quality management were used it was also possible to evaluate their relevance
(defined as the resultant of the frequency and effectiveness of their use). The most
relevant methods as indicated by the respondents were: the Flowchart, the FMEA
method, SPC conirol sheets as well as multi-stage problem solving methods e.g.
8D, 5PPJ. However, not only the 8D method was considered to be relevant by
the respondents, but also the cause-and-effect (Ishikawa) diagram (Figure 3).
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Figure 3. Evaluation of relevance of M&T in companies
Source: Ow study based on questionnaire survey

The selected statistical population (suppliers certified for ISO/T'S 16949 com-
pliance) guaranteed that the methods and techuiques of quality management
would be frequently used. Ag it turtied out, the motivating factors to use M&T
were in each individual case different, Jn most cases they resulted from necessity,
i.e. requirements set by the QMS or customers. It can be certainly assumed that
conscious and effective use of methods and teck iques of quality 8
(irrespective of the reasons) is a sign of maturity as far ag quality management is
concerned.

The respondents (60%) admitted, though, that not seldom the requirement of
using appropriate methods and techniques is fictitious, i.e. 8D 1eports, FMEA
reports etc, were compiled not as the effect of teamwork, one of the stages of
problem solving activities, but as a formal task which simply had to be completed.

This is caused by a number of unequivocal factors, such as:
~ the fact that such actions require much time (77.94%),

- insufficient staff (72.06%), and
— the fact that the employees are not suificiently prepared to uge therm (72.06%) —

Figure 4.

supplicrs in the automotive industry arc aware that such methods and techniques
can be used effectively. What is more they feel the need to use them and even the
lack of requirements related to their use does not contribute to the fact that such
ME&T are applied less frequently,
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‘The use of M&T is not justified
100%

The team (employees)
are not sufficiently
prepared

ME&T are not required

The organisation does
not have sufficient
knoledge as far as.
M&T are concernerd

ME&T require
too much time

Lack of financial resources Lack of staff

Figure 4. The causes of limited use of M&T in a company as a percentage
Source: Own sindy based on questionnaire survey
The results of self-evaluation concerning the knowledge of respondents (qual-
ity managers, quality department managers, proxies for quality) conﬂm&:)d that
limnitations in the use of M&T exist. Generally, respondents evaluated their own
knowledge as quite good (46%) — Figure 5.

a3 grade
o
24" grade 46%
19%

Figure 5. Self-evaluation of resp ! ing
their knowledge about M&T (“1” indicated very
poor knowledge and “5” — very good knowledge)

Source: Own study based on questionnaire survey
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However, there were no randomly selected people in this group. All of them felt
the need to educate and develop in that specific area of expertise.

Conclusions

The apthor veriﬁe_d the common theoretical approach regarding the tnethods and
techniques of quality management, The research also showed that comparties in the

suppert non-compliance monitoring, or taking corrective and Preventive actions.

The results of the conducted survey and the conclusions of the author can show
act}la.l and Potential OEM suppliers (both 1st and 2nd tier) in which direction
their : for develop ard imp ent of quality management systems
shouk_i £0 in order to be effective, When the universal character of methods and
tach‘mqu.es used in the surveyed population of companies is taken into consid-
eranoln, nl can be assumed that the resulis of the survey are also universal for all
organisations tealising the TQM strategy.

The tesults of the research confirmed that methods which are also the basis
for creating key system documents are the most relevant ones, i.e. flowcharts and
:dl\:%:i,zl\l,‘: :qllcv;egf/er process monitoring tools (SPC) and problem solving meth-
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IDENTYFIKACJIA I OCENA ISTOTNOSCI METOD I TECHNIK
ZARZADZANIA JAKOSCIA NA PRZYKEADZIE BRANZY
MOTORYZACYJNEJ. WYNIKI BADAN

Streszezenie: W latach 20092011 zostaly przeprowadzone badania, ktétych celem byly
identyfikacje oraz ocena istotnosci metod i technik zarzadzania jakodeig stosowanych
przez dostawc6w dla branzy motoryzacyijnej. Przepr badanie przyg

(metods delficks), w gronie ekspertéw — w celu zidenty ia § i

metod i technik stosowanych przez dostawcow na pierwszy montaz, oraz badanie wia-
feiwe (ankietowe) na pefnej populacji — we wszystkich przedsicbiorstwach certyfikowa-
nych ISO/TS 16549,

W rezultacie pierwszego badania liczba stosowanych metod i technik zarzgdzania jako-
$cig zostala ograniczona do kilkunastu. Szeseiu ckspertdw z Polski oraz Stanéw Zjed-
noczonych ograniczylo zestawienie metod do kilku, m.in flow char, Tshikawa Diagram,
Pareto Diagram, FMEA, Tustle Diagram.

W wyniku badania i dok
powszechnodci ich stosowania oraz Sci. Naj
sig FMEA, schemat blokowy oraz 8D.

Auior zweryfikowal powszechne teoretyczne ujgeie dotyezacemetod i technik zarzgdza-
nia jakoscig, sposréd bowiem bardzo wiclu narzedzi opisywanych w literaturze, w praktyce

weryfikacji wsk yeh metod pod katem
i¢jsze i najsk iejsze okazaty

i



