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Summary

Due to the competitive struggle, that becomes more and more vigorous on the
international markets, the producers are forced to reorientate their methods and
optimization strategies, in order to improve their competitive power. The
previous procedures and processes, that have been successfully applied on the
former producer markets and marked by Taylor's Principle, are to be replaced
by overlapping measures, that take all fields and eventualities into considera-
tion, give utmost preference to the demands of market and customers, and
include the know how of all personnel. Therefore, a Total Quality Management
is the dictates of the hour.

Résumé

La concurrence toujours plus dpre qui régne sur les marchés internationaux
force les producteurs a réorienter leurs méthodes et stratégies d'optimisation
afin d'amélorer leur compétitivité. Des processus qui, auparavant, remportaient
du succés sur les marchés producteurs, doivent étre remplacés par des
mesures chevauchant tous les domaines et prenant en compte toutes les
possibilités. Elles doivent accorder la priorité aux exigences du marché et aux
besoins de la clientele etinclure le savoir-faire de I'ensemble du personnel. C'est
pourquoi le management total de la qualité est un impératif de I'heure.

Zusammenfassung

Der auf internationalen Markten immer harter werdende Konkurrenzkampf
zwingt die Produzenten, ihre Methoden und Optimierungs-Strategien neu
auszurichten, um die Konkurrenzfahigkeit zu verbessern. Frihere Verfahren
und Prozesse, die im Produzentenmarkt erfolgreich waren, missen durch
tiberlappende Massnahmen ersetzt werden, die alle Gebiete und Méglichkeiten
mit einbeziehen. Prioritdt ist den Anforderungen des Marktes und der Kunden
zuzuordnen und das Wissen und Kénnen aller Mitarbeiter zu nutzen. Daher ist
«Total Quality Management> ein Gebot der Stunde.

Riassunto

La concorrenza, che diventa sempre pil forte sui mercati internazionali, costrin-
ge i produttori a ridefinire i loro metodi e le strategie di ottimizzazione per
migliorare la competitivita. | precedenti processi e procedimenti, che pure
avevano successo nel mercato dei produttori, vanno sostituiti con misure
sovrapposte che interessino tutti i settori e possibilita. Va data priorita alle
esigenze del mercato e dei clienti e va sfruttato il know-how di tutto il personale.
Percid la «Total Quality Management» & il comandamento del momento.

Resumen

Debido al alto grado de competencia que existe en los mercados, en especial
el mercado internacional, los productores se ven obligados a reorientar sus
métodos y estrategias para mejorar su competitividad. Los procedimientos
tradicionales, desarrollados para un mercado de productores y guiados por los
principios del Taylorismo, deben dar lugar a otros enfoques de mas amplia
visién que reconozcan la primacia del mercado y de los consumidores y que
utilicen las capacidades de todo el personal. La Gestién Total de la Calidad es,
pues, el imperativo del momento.

1. Introduction

processes and the established meth-

Total Quality Management evidently is
a promising way for today's terms of
competition in the automotive industry.
What is the reason for this absolute and
all-comprising approach to manage-
ment? Have other methods failed, or
has competition become so extremely
vigorous, that the usual way of
optimizing individual procedures and

ods are no longer sufficient for the suc-
cessful management of an enterprise?
Worldwide, a predatory competition
has been made for the last 10 years,
and has led to many new approaches in
management. Just remember the pub-
lications of PIMS on the growing influ-
ence of quality with regard to the return
oninvestmentfigures, orthe foundation

of the ASI to include the whole subcon-
tracting industry into the measures for
improving the competitive power. Later,
the introduction of Quality Circles
seemed to be the key to success.

The very moment one concept has
been introduced, an altogether difficult
matter anyway, the next formula to suc-
cess has been propagated as the ulti-
mate remedy and introduced very often
without the required comprehension —
but faster than by the competitors. Very
often —and incorrectly — the FMEA has
been considered a substitute for the
fault tree analysis.

Disputes onacompleteness, thatnever
had been laid claim to, or the accuracy
of results, have been held, instead of
discussing the real issue, i.e. talking
about methods for identifying priorities,
such as FMEA or short-time optimiza-
tion methods according to Taguchi or
Shainin. SPC is being revived, in order
to calculate those peculiar Cpk values,
no designer has ever insisted on being
on a design drawing, if possible com-
puter-aided — which in many cases
means: no need to use your own brain.
The persons in charge for inspection
and quality assurance have to watch
the pillars, that have supported the sys-
tem for decades, collapse. They do not
understand this world anymore. Sud-
denly, the workers are responsible for
the task they are assignedto. There are
no longer AQL-values suitable for re-
ceiving tests, because today the deter-
mined limits of the error rates are within
the ppm range, in order to reduce the
current assets or because of logistic
reasons. Due to the required variety of
production and the frequent change of
models, the former highvolume produc-
tion with its economy of scale effect
gradually disappears. Despite all ef-
forts, the gradings in the Power Initial
Quality Survey are very often not good
enough, and the MIT expertise of the
International Motor Vehicle Program
shows efficiency figures for a sufficient
competition power, that demand an
approach to organization differing com-
pletely from the previous methods.
Time seems to be ripe for another gen-
eral and complete adaptation of the
approaches and methods of manage-
ment in the automotive industry to the
current terms of competition and situa-
tion on the market.

Until about 20 years ago, there were —
with just a few exceptions — only pro-
ducer markets, the customer was glad
to get a vehicle at all. The management
and the quality management, too,
aimed at achieving a maximum of units
out of the investments that had been
made, and at increasing the profits at a
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pre-determinable turnover by means of
optimizing the costs. The management
methods and means, that have been
developed for that purpose in the
course of many years, including the
established cost calculation methods
dating back to those times, and quality
control by means of inspection and re-
work activities, are adequate only to a
certain extent fortoday's markets domi-
nated by predatory competition. Under
the very sophisticated and complex
conditions of the customer markets, the
usual optimization of individual pro-
cesses and procedures will not lead to
durable improvements, too.
Nowadays, the customers can choose
among several models in each price
category, their preferences for one car
make do not take the sales figures
budgeted by the manufacturerinto con-
sideration. Thus, even the financial
management, that has always been
very accurate and precise, hasto revise
cost calculation and prognosticated
profits subsequently due to quality
criteria having not been taken into con-
sideration, e.g. attractiveness to the
customer. With regard to the above-
mentioned item, it is all too well under-
standable, that T.Q.M. is of utmost con-
cern to the automotive industry.

2. Quality management for the

future world market

Until recently, the technically perfect
solution to a problem has been the goal
of our engineers. To make the invested
capacities work at lowest possible
costs has been the target of the com-
pany. Supply-without-trouble has been
ensured by expensive test methods,
the costs have been optimized by
means of statistical quality control.

Many companies had been shocked,

when it became apparent, that these

proven methods no longer guaranteed
the budgeted profits and the basis for
cost calculation, namely the budgeted
ordervolume. Suddenly, the success of

a product has been determined by the

customer, and not by the product which

is considered good only by the pro-
ducer. It is of little use to double one's

efforts, if the criteria for the success of a

product change so dramatically. The

old thought patterns are no longer cor-
rect, thus new approaches are neces-
sary.

The following items are to be consid-

ered decisive for the future:

— Today, a good product and a good
service are taken for granted, the
customers will only avail themselves
of the most attractive offer. The cus-
tomers become more and more fas-
tidious, their demands, however, de-

pend on the respective time and
place. Professional marketing is be-
coming a major item.

— There is more to a competitive prod-
uct than only to function well. A great
number of sometimes contradictory
requirements are to be fullfilled better
than by the competitors. For that rea-
son, the complete know how of an
enterprise has to be utilized from the
very beginning of a project. On to-
day's markets, there is no time for
subsequent optimization activities.
Anoverlapping quality management,
a so-called TOTAL QUALITY MAN-
AGEMENT, is an absolute must for
that purpose.

— These extremely complex optimiza-
tion tasks are made even more diffi-
cult by limited financial resources,
hardly calculable risks, and dead-
lines dictated by the market. New
methods in Quality Engineering are
necessary, if you wish to market the
more attractive product before your
competitors do. New methods and
processes in quality engineering, the
risk of which can be easily evaluated
by the management, are to be se-
lected and developed. Methods
which can be applied easily and rest
on a mathematically representative
basis, must be developed, trained,
and applied immediately.

All above-mentioned items are neces-

sary to offer a more attractive product

before the competitors do.

3. Complete change of the

enterprise culture:

T.Q.M. is frequently recommended as
the appropriate way to solve the afore-
mentioned problems. Whatis behind it?
Just have a look at the sequential ex-
ecution of orders, that dates back to the
times of the producer markets. The
project has been divided into separate
project stages, which have been
optimized only within their individual
range of tasks. If you take today's de-
mands of a worldwide predatory com-
petition into consideration, and above
all forthcoming terms, that will be even
more vigorous, you soon will realize,
that only a holistic, simultaneous ap-
proach is the right way to achieve your
goals.

There are, however, many serious ob-

stacles to overcome, before a concept

can be translated into action. Some of
these obstacles are:

— Taylorism: The division of tasks,
whichis rushed to the extreme, leads
to a point, at which the whole system
of product development and execu-
tion of order is no longer transparent
to the individual staff member. Thus,

the staff members optimize only that
part of the task that is assigned to
them.

Blame — System: In order to avoid
the risk of laying oneself open to the
reproach of having made a mistake,
the knowledge of individual staff
members or a whole department is
withheld from others as far as possi-
ble.

Old quality conception: Not the
expectations of the customers have
been the center of concern, but the
formalistic execution of specifica-
tions that in most cases have rarely
been questioned.

Habit: No one likes to give up meth-
ods that have been successful, and
that everybody got used to during the
past decades. Against their better
judgement, people do not throw
cherished habits overboard, until
they reach a point at which they suf-
fer severely.

Wrong definition of terms: It has
been very convenient to obscure
purposive concept approaches by
wrong definitions of terms. Quality
control has frequently been con-
fused with inspection, quality assur-
ance is repeatedly equated with
making quality. Thus, the false
opinion, quality can be effectively
made by inspection, became even
stronger.

Lack of probability thinking: Our
engineers and managers have not
been trained in probability thinking in
the course of their education.

Very often there is a wide gap between
realizing whatis right, and doing whatis
right. Sometimes, the only way to im-
mediate result is a company-wide,
drastic introduction of T.Q.M., which
the firms of consultants, of course, use
various, often mysterious titles for.
Whether a reorientation introduced by
drastic measures will remain stable
evenunderthe severe stress caused by
a setback in economy, or whether the
staff will fall back into the old concept
patterns, is yet to be seen. If the enter-
prise has enough time, it may be better
to continuously adapt the strategies
and methods to the changing chal-
lenges and conditions.

Three fundamental considerations are
necessary, to guarantee the success of
T.Q.M.:

— Allstages and fringe conditions inthe

course of product development and
execution of orders are to be consid-
ered equally important.

— The activities are to be exclusively

focused on the needs of the external
and internal customer.

— All staff members shall be actively




EOQ EOQ Quality 4/1993

involved on the basis of a motivating
teamwork, in order to mobilize and
utilize the know how, that up to that
point has been hidden in the enter-
prise.
From these basic considerations, ad-
equate tasks and targets for all func-
tions in the course of product develop-
ment and execution of orders can be
deduced. As soon as the targets are
determined, the methods for cost and
time saving processes and procedures
for the individual tasks can be defined.
Above all in quality engineering, so
much has happened, that it will be diffi-
cult to keep pace with the progress
having been made in this field, and
aquire the necessary background
knowledge.

4. Required methods of quality
engineering

What then are the methods, processes,

and procedures to aid the optimization

of product design and manufacture for

the future world market?

QFD

Any overall optimization must be based
on an objectified evaluation of the cus-
tomers' demands. By means of Quality
Function Deployment it is possible to
prepare a rated transition matrix deduc-
ing the engineering targets from the
customers' expectations. The fulfill-
ment of the customers' requirements
can be made transparent with regard to
their significance, even down to the
levels of processing and quality assur-
ance, which also is indispensable for all
subsequent value-analysis activities,
since the QFD indicates the actual
value each characteristic item has to
the customer.

FMEA

Among the many established methods
serving to evaluate each item of risk still
to be dealt with in the course of the
proposed solution or the planned
manufacture process, the FMEA (Fail-
ure Mode and Effect Analysis) has
proved to be highly suitable for the
current terms of competition, since by
means of this method, and with the
assistance of those persons represent-
ing the know how, the existing risk pri-
orities can be detected. The ranking of
these risks determines the sequence of
activities.

DoE

The so-called Design of Experiments
(DoE) is ahighly efficient method to pick
out the optimum solution from all the
possible solutions to the requirements
that sometimes are very contradictory.

In such a case, the practical application
of mathematical-statistical methods is
subjected to a severe test, since the
problem areas to be optimized are not
as clearly defined and limited as is re-
quired for the suggested mathematical
optimization methods.

For this reason, it is highly recom-
mended to include as many factors rel-
evant for the optimization as possible,
and present them by means of catchy
visualization techniques, such as the
so-called Ishikawa Diagram. With the
assistance of the personnel experi-
enced in the relevant fields, the param-
eters which the optimization activities
will be based upon, can be selected. To
cover the problem areas completely
usually is too time- and cost- consum-
ing. Thus, this process of selecting the
experimental parameters before the
actual planning and designing of the
statistical experiment very often plays a
more important role in obtaining an ac-
curate result than the particular method
applied in the DoE.

In the practical application of the ex-
tremely great number of mathematical-
statistical methods, however, one en-
counters a series of obstacles difficult to
overcome. The roots of these obstacles
can mainly be found in our educational
system. Hardly any of our development
engineers has been trained in probabil-
ity thinking. Many times the chance to
win the jackpot marks the people's way
of thinking to a much higher extent than
the representative data for a particular
case which have been acquired in a
sober, statistical manner. If a solution to
a problem happens to work, this is al-
most always interpreted as a repre-
sentative confirmation; if it does not
work, it is regarded the exception to the
rule which can be done away with by
means of simply performing another
experiment. Since reality does not work
this way, the engineer becomes inse-
cure and eventually believes that the
design of sophisticated experiments
had better be left to a mathematician.
This, however, will usually not yield the
desired results, either, since due to the
lack of data acquired and analyzed fora
particular problem, the mathematician
is faced with insuperable problems,
when trying to evaluate the extremely
complex problem area.

Consequently, the development and
planning engineers need to make up for
their lack of knowledge in the field of
mathematical-statistical experimental
methodology, and their lack of experi-
ence in putting the concepts into prac-
tice. Thus, it comes as no surprise, that
the engineer tends to cling to simple
methodological “recipes”, all the more,

if they once proved to be surprisingly
effective. This may explain the enthusi-
asm some people showed in advocat-
ing the Taguchi orthogonal table meth-
ods, some others the Shainin methods,
which sometimes culminates in philo-
sophical battles and arguments with
orthodox mathematicians. In any case,
the choice of the mathematical-statisti-
cal method should depend on the par-
ticular problem to be dealt with.

If the products or processes, that are to
be optimized, already exist, the ap-
proach to the solution should be based
upon Shainin's proposals. In such a
case, the existing reality is used as a
first test series for the pre-evaluation.
If the new products or processes do not
exist yet, and if it is difficult to compre-
hendtheinteractions, itis highly recom-
mended to have the possible cause-
and-effect chains determined by
teams, present them by means of the
Ishikawa diagram, and perform FMEA
studies before designing detailed ex-
periments.

If many, independent optimization pa-
rameters seem to be relevant, or if the
design and manufacture processes are
to be optimized at the same time, the
Taguchi orthogonal-tablemethods for
designing experiments should be con-
sidered; an alternative for designing
experiments is the genetic algorithm,
which, however, is even more difficult to
comprehend by an engineer not spe-
cialized in this field.

The target, the experiment is designed
for, is to be considered as well: is it
designed to find the best solution, or
to guarantee sufficient robustness
against varying influencing variables,
or is it to prove conformance to a par-
ticular requirement with a high level of
confidence. Furthermore, designs of
experiments for verifying and assuring
reliability and durability requirements
gradually gain significance. The time
and financial recources, however, are
not provided to an extent the
mathematicion would consider ad-
equate.

When TQM is introduced, only the se-
lective application of the whole
instrumentarium available for overlap-
ping, simultaneous optimization will
lead to the desired results.

5. Participation of personnel

If T.Q.M.isintroduced, the participation
of the personnel will be of utmost signifi-
cance. The industrialized countries of
the Western world with their emphasis
on individual performance and suc-
cess, lack, however, tradition and un-
derstanding to such an approach.
Since Taylor's times, planning and per-
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forming have been systematically
separated, and now all of a sudden the
persons carrying out a task are sup-
posedto take partin the brain-storming.
They even may question the solutions
of the well-paid planning engineers,
and are called upon continuously think-
ing about improvements that will con-
tribute to the advantage-in-efficiency,
that is so significant today. The phe-
nomenon we face in this context, is the
fact that despite computeraided FMEA
very trivial mistakes keep on being
made. Having a closer look at it, we
often find out, that the personnel re-
sponsible for the daily execution of the
conceptswasnotinvolvedinthe FMEA,
but — as usual — only the departments
and engineers entrusted with develop-
ing and planning the concepts.

It is extremely painful to realize, that
better results are achieved by consult-
ing the personnel on the shop floor in
time, than by having the work done only
by the “departments in charge”. The
usual ambition to be successful as an
individual person or department, how-
ever, becomes irrelevant as soon as a
competitor is able to offer and sell a
more attractive vehicle or componentin
the respective price segment.
Therefore, TQM can be successfully
introduced only if the so-called Blame
System is replaced by a completely
open and frank exchange of informa-
tion within the company. The suppliers,
of course, have to be included in this
process, as well. All levels of the hierar-
chy must be involved in this exchange,
in order to ensure that the information
reaches those persons, who due to
their knowledge in a specific field are
able torealize which step willlead to the
small but crucial advantage over the
other competitors.

Today, a leading position on the market
can only be achieved by replacing basi-
cally good products, procedures,
manufacture processes, etc., by even
better ones. This is the basic philoso-
phy of KAIZEN. When taking the full
participation of people seriously, one
has to take into consideration that hu-
man beings do make mistakes.
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Poka Joke represents a method for
systematically reducing the risk of hu-
man errors.

While inthe early 80s the introduction of
the worker self control gave rise to
long discussions, the teamwork aimed
at in many fields can today hardly be
achieved without any autonomous
checking and process-oriented quality
control and its documentation. There
are, of course, afew pre-requisites nec-
essary, particularly with regard to the
qualification of personnel and adequate
Audit-feedback.

In the MIT/IMPV study, a production on
a high technological level, which offers
virtually no buffers, stocks and reserves
according to our understanding (LEAN
PRODUCTION), is considered to be
the most efficient, provided it is control-
led and continuously improved by ma-
ture and highly motivated personnel.
A so-called TOTAL PRODUCTIVE
MAINTENANCE isbeingaimed at. The
staff members are motivated by means
of some psychologically very efficient
methods to autonomously achieve ex-
cellent efficiency and availability at their
workplaces, in order to present it as
“shiny show room” to customers or po-
tential clients.

Thus, TQM is an approach to manage-
ment intended to achieve an excellent
competitive power with regard to the
overall attractiveness on the consumer
market by utilizing the whole range of
resources, not only the methodical and
technical ones, but also the knowledge
and creativity of the personnel.

In this manner, the connotations that
usually go with the term QUALITY can
be liberated from the merely technical
definition of perfection (T.P.) onthe one
hand, and from the static, finance-
based approaches (F.Q.) on the other
hand, and be led towards a customer-
oriented understanding of the term
QUALITY. By applying the preventive
patterns, methods, and techniques of
TOTAL QUALITY MANAGEMENT,
the customers' demands on a product
of a particular price segment can be
satisfied less expensively and faster
than before. This is an indispensible
condition for achieving a leading posi-
tion on today's predatory markets.
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