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Aspects of Integrated Company Renewal

Zusammenfassung

Dieser Reader mit Beitragen voriddenschaftlern aus Danemark, den USA, der Schweiz und
Deutschland fal3t Sichtweisen zur integrierten betrieblichen Erneuerung zusammen. Dabei
geht es um so unterschiedliche Fragen wie die nach den Hindernissen und Hemmnissen des
organisationalen \Ahdels, nach dessen Mdoglichkeiten und Potentialen, nachedgleivhs-
malf3stében fur Arbeitsganisation, aber auch nach der Bedeutung voiSidtemen im Rah-

men von betrieblichen Umgestaltungsprozessen. Ziel ist es aufzuzeigen, dal’ nicht eine ein-
zelne Sichtweise oder eine einzelne Disziplin den entscheidenden Faktor flr den gdelg or
nisationalen \&ndels ausmacht, sondern nur eine integrierte Sichtweiseaigehénsweise

den komplexen Anforderungen der Praxis gerecht werden kann.

Aspects of Integrated Company Renewal

Abstract

This reader with contributions by scientists from Denmark, United States, Switzerland and
Germany comprises of severalfdient perspectives on integrated company renewal. Ques-
tions are varying from what are hindering factors gaaizational change, what is the poten-

tial of organizational change, how canfdient forms of work @anization be compared and

what can advanced computer systems mean to integrated company renewal. It is the message
of this reader to explain that not a single point of view or just one field of knowledge is the cru-
cial factor for success or failure ofganizational change, but an integrated perspective and a
concerted action to meet the complex needs of the real world.
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1 High Performance Manufacturing — the Need for Compehensive Change

Peter Brodner Institute for Work and Technology Science Centre North Rhine-
Westphalia, Production Systems Department, Gelsenkirchen (Germany)

1.1 Empirical Evidence of Superior Manufacturing Systems

In recent years much empirical evidence has been collected that in almost all industrial core
sectors a huge productivity gap between entirely renewed and traditional companies has
emeged. Wth respect to the most relevant indicators for international competition, such as
productivity, lead time, work in progress, and agility for innovation, quantum leaps of eco-
nomic performance can be observed among companies being busy in the same markets. It is
well known since the appearance of the book “The machine that changed the world” that in the
car industryfor instance, the assembly process of leading producers is twice as productive as
in conventional companies, the time span needed for developing a new model is only two
third, and, moreover this is achieved with roughly two thirds of the engineeforty @fly
(Womack / Jones / Ross 1990, Clark / Fujimoto 1991). In mechanical engineering tleese dif
ences appear to be even more dramatic: leading producers are about three times as productive
as those operating on an average level, lead time comes down to only one third, and new prod-
ucts are developed in about half the time (Brodner / Schultetus 1992, Brodner 1993, cf. figure
1). In other sectors, like electrical engineering, measurement and control equipment as well as
electronics, cases with similar results have been reported.

What are the reasons for these immenderéifices in economic performance? There happen

to be some seemingly obvious, but rather short-cut explanations based on nationally or cultur-
ally specific features or conditions. No doubt that working processes are deeply rooted in the
industrial culture in which they are performed and that culture-specific conditions contribute
to this performance. This makes itfai€llt to transfer experiences from one industrial culture

to anotherNo doubt again that more yearly working hours in an econemmy30% more in

Japan as compared to Germaarg accountable for higher output or value added. But factors
like these can only explain small fractions of the overall performaniezatites. Most strik-

ingly, these enormous &rences in economic performance can now be observed among com-
panies in almost all developed industrial sectors and cultures. There mostly exists a small
minority of vanguard firms operating far ahead of average competitors. This leads to the con-
clusion that there are a number of common features in basic structures and management styles
producing the superior performance, although production processes show specific traits vary-
ing from country to countrysince they are culturally embedded and adapted to the specific
conditions of the environment.

From analysis of the success factors achieved by the leading pioneers a number of general
guidelines for the necessary renewal of manufacturing processes can be derived. The crucial
point is to unfold human productive and creative potentials, to comprehensively use human
experience and knowledge, and to combine them with the performance of machines in a pro-
ductive way It is a whole bundle of mutually dependent and complementing structural innova-
tions rather than isolated conventional measures of rationalisation that can bring about the nec-
essary leaps of improvement (for more details see Brodner 1994).
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Fig. 1. Economic performance indicators of Japanese and
German machine tool manufactues

Japan Average Germany

German

Mechanical

1989
Production value
per employee TDM 650 795 725 179 239 283 31 199
Value added TDM 336 517 249 95 119 132 149 113
per employee
Scope of production % 52 65 34 51 50 47 48 57
Profit per % 14 6 8 1,3 2 2 5 2
production value
Personal costs per o 10 12 10 34 31 23 24 38
production value
Inventories per % 15 17 22 37 22 20 15 35
production value
Plant & equipment o 19 12 31 16 13 37 26 29
per production value
Investments per % 18 8 14 _ 2 22 9 8

production value

(Source: Company statements, VDMA, own calculations)

Systematic structuring and simplification obgucts and pycesses

The consequent modularisation of products into configurable standard components is a neces-
sary prerequisite to reduce the diversity of parts and subassemblies despite the broad variety of
customer requirements. Through procedures of concurrent engineering, the needs of purchas-
ing and manufacturing have to be taken into account on equal terms with those of marketing as
early as possible. Product design, thus, creates already fostering conditions for less complex
processes with considerably reduced diversity of means of production and much less frictions
over oganisational interfaces.

Object orientation rather than functional orientation

All key processes of manufacturing (design, order management, production) should be struc-
tured in an object-oriented wayy splitting orders instead of dividing labaccording to the
organisational principles of group technolodgWultilevel hierarchies for coordination with

their bureaucratic forms of decision making and high interface losses are replaced by the coop-
eration of work teams with holistic work tasks and much autonomy (figure 2).

Planning of esults rather than planning of activities

Within these new forms of work ganisations with holistic work tasks, skilled group work
with a wide scope of action is ergerg where workers control their work within wide-meshed
planning prescriptions. The result of work (qualdye dates), i.e., what is to be done rather



Fig. 2. Integrated group manufacturing
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than specific acitivities and operations, i.e., how it is to be done, are subject to central planning
and control. Instead of merely executing prescribed operations, the workers are expected to
solve complete tasks cooperatively and to codesign the work procedures. Thus, professional,

methodical, and social competences are comprehensively used that at the same time will main-
tain and develop through work.

Computers as tools rather than as means of automation
In connection with these new forms of work, the functionality and user interfaces of computer
systems must be designed in such a way that they support, not replace, the skilled work of the
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factory’s experts. They must be appropriately designed as toolddotied and dfcient use

to solve individual tasks and as media for cooperation in and between companies. Commonly
used data should be provided by a data base with agreed data definitions and process views
based on the new forms ofgamnisation. This data base serves as thanisatiors external

memory (see H. Paglpaper).

Compehending humaresouces development as investment rather thare mdaptation

The creation of “human capital” through systematic human resources development is at least
as significant for the Bfiency of new manufacturing systems as the procurement with
machineryIt should aim at developing digient competence to act, including social skills and

the ability to codesign work and technology which goes beyond necessary professional and
methodological skills (see E. Lluders’ paper).

Management by participation rather than command and oaintr

Participation should be the general principle of managing and decision-making. This principle
guarantees that all relevant actors are actively involved, that thieiredif perspectives and
interests are taken into account, that objectives and procedures for future acting are accepted,
and that distributed and specialized knowledge and experience are used for continuous
improvement. This calls for high social competence in building consensus and establishing
agreed goals (see U. Pekrghbaper).

It goes without saying that other social conditions have to be adapted such that the new pro-
duction systems can produce their potential performance. In partibidavage system has to
appropriately assess the development of skills, competence and knowledge as well as the cus-
tomeroriented performance in terms of qualithue dates, and agiljtwhile new controlling
systems have to mirror the companies objectives in order to provide appropriate figures for
self-regulation of working units.

1.2 The Nature of Change

The empirical findings summarized in the previous section point to the fact that there is a rad-
ical change in basic principles and procedures of manufacturing going on. Despite its impres-
sive successes in the past, tlagldr model of manufacturing now obviously is getting inade-
guate. So far self-evident rules and principles of rationalisation have become questionable. A
fundamental shift in perspective appears to be necessary

Taylor's basic approach was to separate conception from implementation, to derive precise
prescriptions of how to produce and of how long it should take to produce from objectified,
explicit knowledge about production.itWthis conception of the scientificly determined “one
best way” to produce he was deeply rooted in the rationalistic tradition ofetbie Wis tradi-

tion is built on the far reaching assumption that the world surrounding us is, at least in princi-
ple, fully comprehendable and describable in objective terms or by propositional knowledge,
and that, accordingljhuman behavior can be explained by the functioning of machines. Con-
sequentlythis perspective envisages the total describability and controllability of production
processes by means of data and algorithms, and, ultimdtelyeplacement of humans by
machines. In the eighties, we experienced the so far last big attempt of this kind, the imple-
mentation of knowledge-based and computegrated manufacturing systems (CIM). Com-
puter artifacts were designed to increasingly replace the knowledge — and supposedly also the
experience and skills — of human experts, the dead dominated the living.
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This approach was, without doubt, very successful under specific historical circumstances. As
long as there existed stable and transparent markets for mass products, as long as the products
as well as the processes to produce them were simple and only few changes occurred over
time, the rationalisation potentials inherent in theyldristic production system could be
exploited to a laye extent. The clumsiness of its production structures brought it into trouble,
however as soon as market conditions required more flexibititya hardly comprehendable,

highly dynamic environment, with complex products and processes that are subject to various
rapid changes as well, only living and learning systems can survive. They are crucially
dependent on human skills, experience and knowledge, in particular on the ability to learn and
the competence to act under uncertainty

Conventional aganisational structures in manufacturing based on horizontal and vertical divi-
sion of labor are inappropriate to develop and comprehensively use these skills and compe-
tences. The dylor model, in dect, was based on simplified working tasks with low skill
requirements tied together and madedctive by a complex ganisation. Production knowl-

edge and competence should not be relying on the skills and experiences of the workers but
rather be embodied in theganisation, in the form of formal procedures, detailed instructions
and propositional knowledge being developed and maintained by a professional elite. Grow-
ing flexibility requirements to adapt to a changing environment as well as more demanding
functional specifications for products and processes led to furtfieredifiation of functions

and more coordinationfeft and, hence, resulted in an even more complex, bureaucratic and
inert oiganisation. This trend could only be broken by a fundamental shift of perspective in
organising work: By bringing together various related tasks, by reintegrating conception with
implementation, and by introducing teamwork with direct task-related communication, com-
plex jobs are created in a simplifiecyanisation. Flexibility then is a result of continuous
learning of skilled and competent workers, work no longer is the mere execution of prescribed
routines but the unity of producing, reflecting, improving and learning.

Thus, a much more flexible manufacturing system gesethat avoids the rigidity of they-

lor model. In contrast to the rigid functional specialisation of work and the inert coordination
and control hierarchyhe renewed system consists of adaptable, rather autonomous and holis-
tic working units cooperating and communicating with each other under shared objectives.
They can, being based on continuous improvement of performance and competence, easily
take over new tasks and form new links according to market requirements. Tdeasisasr

tional principles facilitate the implementation of an adaptable, “learnirgginisation (Senge

1990). Productivity then no longer is a pure quantative economic indibatoather a mental
attitude as a new qualjtthe deliberate improvement of everything that exists.

It follows from these reflections that the company as the essentially acting unit is in the focus
of change. Wh this respect, it is very important to understand the interplay between the
grown structures of manufacturing systems and their environment and, in partieileon-

ditions, under which they can adapt to changing requirements. In situations where the flexibil-
ity requirements of the environment go beyond the capacity of the manufacturing system to
adapt, its internal structure has to be qualitatively changed. Therefore, successful renewal
must be based on a sound critique and assessment @fytlbe Model of manufacturing rec-
ognising its specific strengths and weaknesses as well as its operational conditions. Those who
miss to gain an understanding of the past are condemned to repeat it and to reproduce its fail-
ures.



12
1.3 Resistance to Change

According to these considerations one has to realize thaaytha Todel of manufacturing is

bound to fail under the new market requirements due to the same features that made it so
strong and successful under past conditions. Therefore, a radical change of perspective for
design of work and technology forfiefent manufacturing processes is inevitable. The small
minority of pioneer companies having successfully mastered this social innovation already
proves that it can be done and that it creates extraordinary benefits both in economic and in
social terms. Nevertheless, the vast majority of firms appears to be reluctant to change. While
the rhetoric has altered, practice more or less remains the same (Kleinschmidt / Pekruhl 1994).
This resistance has systematic reasons which deserve some further explanation.

There are, at first, the existing computer systems. They have been designed according to the
old principles of work gganisation, and, therefore, it is necessary to adapt or redesign their
functions and procedures of human-computer interaction as appropriate tools for the new
working tasks and media for cooperation within the negawisation. Being embedded into

the existing gganisation, this is not an easy reengineering problem to be solved. Participatory
design of the shared data model proves to be an adequate way to bridge the gap between
organisational development and systems reengineering (Adleéndgvdd 1992, Davenport

1994, Ehn 1988).

Another even harder moment of inertia lies in the social system of the firm, howewer
position in the aganisation is connected with specificly defined social and power relations,
with income, status and career opportunities. Substantial changes in these patterns will give
rise to uncertain expectations and, thus, create resistance. But there are even more deeply
rooted reasons for this social inertia.

The usual gganisational schemes, job descriptions and instructions only provide the formal,
explicit description of the ganisations structures and procedures. They denote abstract tasks
and functions that humans have to perform, not the reality of work itself. Real individuals, in
order to be able to sensibly act within these structures and procedures, do need more. They
need a common background knowledge and shared understanding of the work and its context,
which brings them into the position to appropriately interprete and assess given situations,
facts, data, and orders for purposeful coordinated action. Moreabedr acting is substan-

tially codetermined by various interests, customs and wishes, by well established acting rou-
tines and by patterns of communication and conflict resolution.

Both factors taken togethdhe normally unquestioned, but omnipresent background knowl-
edge, the shared assumptions and perspectives being self-evident to all actors as well as their
habitualised patterns of acting, constitute the formative context as an indispensible condition
for meaningful acting of the members of the fgrabcial system. It gives meaning to its eve-
ryday practices and routines, defines acceptable and unacceptable bemalvidetermines
relevant problems and appropriate solutions. It normally remains unconscious to the actors,
because it is taken for granted and because it is formed without their deliberate action just
within the process of social interaction itself. This makes it a double-edged attribugarmf or
isations that proves to be highly resistant to change but has to change apprppeatetiie-

less, in order to make the newganisation work (Adler 1992; see U. Pekratpaper; figure

3).
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Fig. 3: Factory as social system
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The neglect of this institutional (“second order”) learning process accounts for the fact that
change programs typically do not produce change (Beer / Eisenstat / Spector 1990), that
organisational structures and working procedures cannot be altered unless the formative con-
text has also been triggered to change. In the process of renewal the formal structures and pro-
cedures of the ganisation, in particular the working tasks, cooperative links, technical
means, and qualifications, can be deliberately designed, while the formative context can only
change through “self-ganisation” within a collective learning process. This learning process

is not controllable in a strong sense, but it can, of course, be triggered and influenced by con-
ducive conditions. This has to be initiated as early as possible and interlinked witlgtia-bar

ing on the objectives and frame conditions for shaping the nganisation. In other words:

The design perspective of shaping the new structures of manufacturing has to be combined
with the process perspective to develop the new culture by collective learning. Participation is
a practically proven means to achieve thisaively.

1.4 Participation as Appropriate Means for Mastering the Factory Renewal

From what has been said so, fiis quite clear that the necessary radical change of the struc-
ture and culture of manufacturing cannot be achieved without far reaching social innovations
and collective learning processes. Unusual tasks call for unusual means. Direct participation is
such a social innovation that turns out to be a promising approach to manage the change and to
keep the renewed factory runnindi@éntly. At the same time, it can considerably improve

the quality of work. What can be learned from cases of successful renewal is that direct partic-
ipation is a necessatyut surely not stitient, condition for success. Paricipation, in whatever
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precise form it may be accomplished, cannot guarantee, of course, the intended outcome, but
it is, for a number of well comprehendable reasons, a necessary prerequisite; trying without
will almost certainly end in failure.

Direct participation means that management provides opportunities for employees, either as
individuals or as members of a group, to get involvedfairafof design of work and technol-

ogy, i.e. determining work tasks, workgamisation and working conditions, at work place
level. This involvement may consist of regular consultations or delegation of responsibility
and authority for decision-making on these issues. Direct participation, thus, excludes various
forms of indirect or representative participation through shop stewards, works councils, trade
unions or collective bgaining. It also excludes financial participation and profit-sharing. The
various legal regulations and collective daining agreements for indirect participation form
important boundary conditions that have to be taken into account in the change process, but
they are, as a given frame, not considered here.

Two main forms of direct participation can be distinguisheth\dbnsultative participation,

on one hand, employees are enabled and encouraged to articulate their views, while it is up to
the management to decide what actions are to be taken; quality circles may serve as an exam-
ple for this form. Employees are, according to this consultive approach, empowered to recom-
mend rather than implement solutions to work-related problems they are concerned about.
Delegative participation, on the other hand, also transfer the responsibility and authority for
work-related decision-making to the employees. They are then granted with the autonomy to
establish work schedules and to control their own work tasks and methods, to be self-manag-
ing within agreed objectives and boundary conditions. Semi-autonomous working groups are
good examples for this form (European Foundation 1994).

Direct participation has a number of roots reaching back quite a long time in industrial devel-
opment. From the beginning, it has been, as part of theoretical and practical criticisyn of T
loristic work oganisation, associated with the socially compatible design of work and technol-
ogy, with the improvement of quality of working life, and with industrial democrahbgre is

at the same time, howeyer strong economic rationale in the conception of direct participa-
tion making it an appropriate approach to overcome the weakness afytbemodel of man-
ufacturing.

First, the complexity of products, processes and market relations makes it necessary to take
into account and actually use the knowledge, skills and expertise of various product and pro-
duction experts distributed over the factdry order to find a good solution to complicated
problems of product design and process engineering their various views and perspectives have
to be related to each oth&ince these dérent knowledge domains and perspectives are, due

to the interaction within the fire’social system, necessarily connected with social interests of
the actors, they have to be considered as well such that each actor feels being taken seriously
This can most adequately andeetively be done by having all actors involved and letting
them know the whole spectrum of views.

Second, social systems like a fisnsocial web can only change through an interactive, collec-
tive learning process. This second order learning process is, of course, being accomplished
through the individual learning of the persons participating, it can, howmeeluce a coher-

ent result of coordinated action patterns only if the individuatrning is triggered by and
embedded in the context of shared objectives and social interaction. It is the basis to form a
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common understanding and shared view of the manufacturing process that makes cooperation
and communication morefifient. Such collective learning processes again call for a partici-
patory setting.

Third, participation is an important factor of motivation. Social acknowledgement by the col-
leagues at work has proven to be a powerful reward beindeasived as remuneration. This

only works, howevelif it is perceived as being fair assessment, taking into account all circum-
stances under which work has been performed. Management by participation provides such
situations where the conditions for doing the work are transparent to all actors involved.

Fourth, participation can, to a ¢g extent, reduce thefefts for coordination and control
through the hierarchyVork is now directly coordinated within the group and underlies direct
social control among the group members. This is one important source of productivity gain
without loss of flexibility

These are the main reasons why direct participation is a powerful form of managing complex
manufacturing processes in a turbulent environment. There are, of course, a number of bound-
ary conditions and requirements that have to be met in order to make direct participation work-
ing successfullyThe employees involved need, for being able to make meaningful contribu-
tions, a rather complete picture of the fisrsituation. Therefore, comprehensive information

on the product and production strategies envisaged, on the market situation as well as on the
economic performance is a crucial requirement for participation. This kind of information has

to be given regularly so that changes over time can be recognised and assessed. This assess-
ment must be based on reflections about past actions in order to make good choices for future
actions.

A further necessary prerequisite fofeetive management by participation is the agreement on
appropriate operational objectives for thdediént working groups. Under the changed manu-
facturing structure, it is one of the most important management tasks to break down ¢he firm’
overall strategic goals into transparent operational objectives for taeedifunits or sections

of the manufacturing process. The meaning of these objectives has to be discussed as part of
the participatory procedures with the employees in order to have them shared, eventually mod-
ified and accepted.

Direct participation requires a relatively high level of trust in the &iregcial relations and it
challenges the social competence of all actors involved. This social skill is needed for forming
consensus integrating various perspectives in the light of the agreed objectives and for a pro-
ductive way of conflict resolution avoiding blockings. This basicly means for each actor par-
ticipating to be prepared to accept other pesplews and, by shifting perspective, to help
constructing a shared problem solution that relies on his own competence and perspective, but
also takes into account others’ expectations. All this will only work if there fisisat com-

mitment to the agreed objectives and if there is coherence in the persons’ acting on which trust
can develop.

These considerations make it quite obvious that direct participation is a social process which
can be characterised, due to the mutual contingency of the actors involved, by an open devel-
opment neither completely foreseeable nor controllable. It can be, at any time, subject to pos-
itive feedback reinforcing its successful social interactions as well as to failure or break down.
This exactly makes it suspicious, of course, for alfl@ristic thinkers, but, considering the



16

rigidities of the Bylor model, it still appears as a promising and proven approach to overcome
its weaknesses and to cope with complex and dynamic situations.

In front of the severe ditulties of Tayloristic manufacturing processes, direct participation
can have two important functions: it can help mastering thiewtffundamental change to
non-Tayloristic forms of manufacturing and it can, as a basic feature of the renewed manufac-
turing system itself, be anfettive management practice suited to cope with complexity and
dynamics and forming a source of productivitgxibility and innovation.

15 Practice and Experience with Diect Participation

Despite the long debate on worker involvement and participation and despite the rather posi-
tive experiments that have been made over the last decades, there is only little practice in
Europes industries. As compared to Japan, where culture-specific forms of team work, con-
sultation and consensus formation are normal and wide-spread management practices, as well
as compared to the USA, where self-managing teams, worker empowerment and participatory
management practices seem to disseminate rapidly in various industries more, recestly

pean managerial practices are still more or less following the old tracks of hierarchical coordi-
nation and control. Although there is a fibut growing minority of pioneering firms with out-
standing results, Europeindustries are obviously falling behind in coping with change, due

to a lack of social innovations such as semi-autonomous working groups and management by
participation. A brand new investigation carried out be the European Foundation for the
Improvement of Living and fking Conditions in Dublin reveals a number of interesting
results with this respect.

First, in Japan more than @of the employees in lge manufacturing companies with 1000
employees or more are working in groups. This kind of group work has until recently been
characterised by job rotation in an otherwise rather conventional work environment, by proc-
esses of continuous improvement and comprehensive work assessment as basis for remunera-
tion. Over the last years, howeyear clear trend emges to expand the autonomy and self-
managing responsibilities of the groups.

Second, in the USA recent investigations report ayel@and widely spreadfefts of “com-

pany transformation” to make them more agile and reactive to market requirements. This
multi-level approach to industrial renewal provides, among other things, worker empower-
ment by the implementation of self-managing teams, of information and communication
schemes for the employees, and of concurrent engineering teams. Although it is hard to really
catch the quantative dimensions, this appears to be a strong movement with high dynamics.

Third, there is much evidence confirming the fact that the most advanced and comprehensive
applications of direct participation are driven by the motive to reconstruct the entire produc-
tion process to meet exactly the requirements discussed in this Mapeiconsultative forms

of participation, like Quality Circles, turn out to be of limiteteet, though, as they mostly are
successful in the beginning (when everybody is quite enthusiastic), but start to wane over time
as an alien element in the otherwise unchanggdnosation (when frustration grows over
ideas not being realised). Group work, in contrast, is more likely to produce much more stable,
long-term eflects with both respects, social compatibility and economic performance, since it
deeply cuts into traditional forms of workganisation and actually changes every day work.
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1.6 Conclusion

The theoretical guments as well as the empirical results summerised in this paper emphasise
a few lessons to be learned. First of all and most important: The shift to human-centered high
performance manufacturing systems is an economic necessity and direct participation is a key
issue to comprehensive renewal. Despite diéthces in appearances and practice in various
industrial cultures, it has proven to be an appropriate means to master the necessary funda-
mental change in manufacturing. The full economic potential of the renewed manufacturing
system can only be realised, howevkdirect participation is integrated in an overall concep-

tion of the new manufacturing system. In cases of successful renewal, direct participation has
often been introduced in a participatory wts linking the system’structural design with

the process of implementation as a cultural change.

Moreover it is important to realise that the renewed manufacturing systems own a new quality
with respect to flexibility and agilityrhey do not reproduce just another “frozen” and, hence,
rigid internal structure, but rather develop the ability to permanently adapt to a changing envi-
ronment. This ability is mainly based on the new quality of work as a unity of producing,
learning and improving and on participatory management as a permanent feature leaving a
wide scope for acting within the bounds of common goals.

As the focus of these considerations is on the companies as the essential acting units that must
change themselves in order to survive, it appears necessary to additionally shed some light,
when concluding at the end, to important environmental aspects that have to be adjusted in
order to support the change process or create fostering conditions. Since much of the produc-
tion-related technology has been designed to imitate and replace human capabilities along the
lines of Tayloristic thinking, it has to be reengineered or adapted to fit into the igewisa-

tion and to serve as supportive tools for human expert workers. Education and training sys-
tems have to put additional emphasis on the development of social skills, of learning and
designing abilities as basic competences for productive work. And the social partners must
adapt their perspectives to the new manufacturing principles and learn to cope with direct par-
ticipation.

Since most of European industries are obviously falling behind in the global context with
respect to these social innovations, there is ganimeed for action on all levels, in particular

on the level of companies, industrial relations, and political schemes. All relevant actors
should focus their attention on strengthening the awareness of the underlying problems of
manufacturing and of the potentialdeséd by the new ganisation and management princi-

ples, on stimulating the exchange of experience and learning from cases of best practice, on
supportive actions in the areas o% R, industrial relations or education and training in order

to encourage the social innovation of direct participation.
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2 Integral Analysis and Evaluation of Enterprises as a R¥condition for Optimal
Sociotechnical System Design

Oliver Strohm / JuliaK. Kuark, Work and Organizational Psychology Unit, Swiss
Federal Institute of Bchnology ETH, Zurich (Switzerland)

2.1 Intr oduction

Effectiveness, étiency and high quality of working conditions and working results are main
effects of the sociotechnical optimization of companies (Emery 1959). Sociotechnical aims
toward the joint optimization of the utilization and the development of the employees’ qualifi-
cations, the implementation of advanced technology as well as the design of thegaark or
zation (people-technology-ganization approach). The allocation of functions between
human and machine has a crucial importance (Grotk ¥WVafler / Z6lch 1995). Sociotech-
nically optimized, what we call work-oriented, enterprises are characterized by decentraliza-
tion at the level of the enterprise, functional integration at the levelgahational units,

work in self-regulated groups and qualified work at the level of individual work tasks (Figure
1, Ulich 1994).

2.2 Results of the GRIPS-Poject

In the research project “Design of Computer Aided Integrated Manufacturing Systems” (orig.
German ,Gestaltung rechnerunterstitzter integrierter Produktionssysteme (GRIPS)“) socio-
technical concepts for the design of computer aided integrated manufacturing systems have
been developed and empirically examined. The project consisted of three phases.

The first phase was completed in the form of a written survey in the machine building, elec-
tronic, metal-working and the processing industries 7). Its main goal was to gain data

on the use and integration of computer aided manufacturing functions, the aims associated
therewith and the problems that were encountered during implementation. The results of this
study show that there is a high level of implementation of computer aided integrated manufac-
turing functions. In general, the aim which is associated with the implementation of such tech-
nologies is to manufacture with more flexibility and economiiciehcy. At the time of the
survey howevemost of the companies of the sample had not attained their goals (se€ Kirsch
Strohm / Ulich 1996). The problems which were connected with the implementation of the
technical systems far one explanation for this facte@hnical shortcomings, problems with

the qualification of the employees, the worlanization and the acceptance / motivation of

the employees were named most frequeitiyh regard to the technical shortcomings, prob-
lems with network integration, software bugs flexibility as well as reliability of systems were
the most common (see Kuark 1996).

In the second GRIPS project phase, 60 companies were selected for detailed case studies with
the aid of document analyses, company tours and expert interviews. Questions concerning
manufacturing conditions, work andganizational structures, implemented and planned use

of computers and their technical integration, the structure and development of employees’
qualification, as well as innovation strategies were pursued.
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Fig. 4: The People-Echnology-Organization-Approach (Ulich 1997)

Social and Ecological Envionment

Market

Work
Task

Technology Organization

Change Management Work-oriented Design Concept
Enterprise — Decentralization
Unit of Analysis, Organizational —  Functional
Evaluation and Unit Integration
Design Group ——  Self-Regulation*
Individual —— Qualified Work*

* in consideration of the principle of d#rential work design (see Ulich 1987)

With regard to the work ganization of the companies we found — despite the quite high
degree of computer support — tha@6®f our sample have rather centralized enterprise struc-
tures, and that most practice more or less functional specialization on the level gatiigasr

tional unit (see dble 1). 536 of the companies have forms of work groups in their manufac-
turing or assembly units. Howeyéhe most of these groups are more or less controlled cen-
trally. 86% of the tasks of workers in manufacturing units cannot be described as complete and
challenging. V& were able to identify only two companies which can be considered to be
work-oriented and two others which are classified as rather work-oriented. The majority of the
companies were found to have rather technically-oriented production processes and structures
(Strohm et al. 1993).

We contend that the high degree of technical orientation is the main reason for the low attain-
ment of the companies goals that were associated with the implementation of computer aided
integrated manufacturing systems. This interpretation is supported by the fact that the compa-
nies spent an average of%1of their budgets for hard- and software and offyfér training
measures for employees’ in projects on the implementation of systems for production planning
and control (Strohm 1996). Thus, training and education was not treated as a strategic invest-
ment in these projects, but as a cost factor which had to be minimized.

As expected, we found some empirical indications for the positive correlation between socio-
technical optimization and economidieiency. The attainment of some of the goals which
were associated with the implementation of computer aided integrated manufacturing systems
correlate positively with features of sociotechnical optimization (see Kirsch / Stronm / Ulich
1996). Moreoverthe two work-oriented companies in our sample attained various positive
economic dects by changing in the direction of work-orientation.
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Table 1: Degee of Functional Integration in Manufacturing Departments (n=53-59)

Participation of manufacturing departments at the...

Design of new products 17%
Make- or buy-decisions 26%
Planning of the production program 18%
Planning of the capacities 13%

Complete integration into the manufacturing departments

Definition of the operation plans 12%
Definition of the machining sequence 25%
NC-Programming 45%
Final control of the product quality 39%

In one of these companies a technicgamizational change has been realized, wheyeee.

new system for production planning and control, new CAM components and functional inte-
grated manufacturing islands have been implemented. The operators in these manufacturing
islands complete challenging tasks which includg parts of the technical planning, parts of

the production control, the NC-programming and the quality control.

The company attained the following results through this redesign:

[0 Reduction of cycle time for 3.

[ Increased accuracy of meeting delivery time from 7980 98-100%.
[0 Reduction of preprocessed parts on stock by 3®-35

[0 Considerable improvement of product quality

The costs for the technical investments were much higher than the costs fgathgational
change and the training measures. In the company howadyeut 706 of the efects are
attributed to the g@anizational and training measures and only abo% 80the efects are
attributed to the technical investments.

The second work-oriented company of the sample of GRIPS Il explicitly state in their own
corporate image that they do not intend to insult their employees byfeang@them enough
challenges in their work. They completed a change process which was characterized by the
following features:

[0 Demand-oriented production

O Flat hierarchies

[0 Cells for production planning

0 Cells for manufacturing and assembly

O Introduction of a group bonus component

[0 Conscious development of the enterprise culture.

The company could attainge.the following efiects by this changes:
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[0 Reduction of cycle time for 3@

O Increase of production output for 0

[0 Reduction of time for introduction new products fo60
O Increase of turnover per employee for Y00

The results of GRIPS | and Il exemplify that to the approach humane flexibility fesielrnefy

many companies must proceed a change from technically-oriented towards work-oriented pro-
duction processes and structures. Therefore, redesign measures in accordance with the follow-
ing principles are crucial (Ulich 1994):

[0 Organizational design prior to automation

[0 Education and training as a strategic investment
00 Functional integration

O Local self-regulation.

2.3 MT O Analysis as a Starting Point for Sociotechnical Optimization

In the third phase of the GRIPS-Project a procedure was developed for integral analysis and
evaluation of industrial enterprises in terms of people, technology aadipation: MTO
analysis has since been carried out successfully in more than 20 firms.

In the MTO analysis procedure a “top-down” approach is utilized because findings of the anal-
yses at lower levels of the enterprise build on the knowledge extracted from the analyses of the
upper levels. dble 2 presents the seven steps involved i©Mhalysis, the objects of analy-

sis as well as the methods used (see Strohm / Ulich 1997a, Strohm / Ulich 1997b).

Experience has shown that KTanalysis and evaluation produces a comprehensive profile of

the strengths and weaknesses of an enterprise and allows the formulation of well-founded
design criteria for integral restructuring, in the sense of sociotechnical optimization. Moreo-
ver, the use of the MO analysis is particularly appropriate when an enterprise requires devel-
opment and realization of design concepts that are oriented toward the future. Specifically the
risk that technical-ganizational innovations will be inadequate can be reduced. Costly and
time-intensive mistakes during the realization phases of change processes that are traced back
to insuficient consideration in the conceptional phase, can be avoided.

In the following section the steps 2) Analysis of order processing along the value-add chain, 3)
Analysis of work systems and 7) Analysis of socio-technical history are described in more
detail.

The optimization of order processing and work systems is crucial for the design of work in
self-regulated groups and the design of qualified work tasks on the individual level. This
means that the design of these processes and structures are very important preconditions for
humane and &tient work design. Knowledge of a compangociotechnical history is very
important for the design of a well-founded change process.

1 with regard to literature references, we will use the acrony®Mfie original German-language
abbreviation for ,Mensch-@chnik-Oganisation®.



23
Table 2: Steps, Objects and Methods of MD Analysis

Steps Objects of analysis Methods

1. Analysis at the Analysis of the enterprisggoals, strategy Document analyses,
level of the products and production requirements, | expert interviews
enterprise personnel structure, use of technology

guality management, reward system,
working hours model, etc.

2. Analysis of order | Analysis of order processing of 2to 5 | Document analyses,
processing along | typical and completed orders company tours, expert
the value-add interviews, group
chain interviews

3. Analysis of work | Analysis of inputs, transformation Document analysis,
systems processes, outputs, social and technical expert interviews,

components, technical-geinizational group interviews
design, fluctuations and disturbances, etc.

4, Analysis of work | Analysis of possibility for collective Document analysis,
groups regulation of work environment, work taskspservational

working hours, qualifying, achievement, interviews, group
quality, internal and external coordinationinterviews

5. Objective work Analysis of work units, task processes, | Observation of whol¢
analysis of communication and cooperation work shifts,
specified key tasks requirements, division of functions and | observational
interaction between person and machingjnterviews, expert

mental work load, etc. interviews
6. Subjective work | Analysis of employees’ expectations Written questionnaire
analyses regarding work and employees’ perceptiondth scaling methodg

of the work situation

7. Analysis of socio- | Analysis of strategies, proceedings and| Document analysis,
technical history | milestones of the technicalgamnizational | expert interviews
development of the enterprise

2.3.1 Analysis and Evaluation of Order Processing

With the knowledge gained from analysis at the level of the enterprise of the products and pro-
duction requirements of thegamization, the second investigative step gdtad analysis of
representative examples of order processing — can be carried out. Here 2 to 5 typical and com-
plete examples of order processing are analyzed in terms of work process and completion
time, wherebyfor example, time planned for order completion can be compared to actual time
required. In order to analyze the order processing, assessment will require a time period of a
half-day to a full day for one orddfvaluation of the order processing is undertaken using the
following criteria (see Schupbach / Strohmréxier / Ulich 1997):

(1) Number of Interfaces
The number of internal and external interfaces within the total order processing
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(2) Quality of Interfaces
The degree to which the information and partial results, which are exchanged at the
interfaces fulfill defined quality standards

(3) Necessary and Unnecessary Redundancies
The degree to which redundancies within the order processing are necessary or
unnecessary

(4) Quality of Planning
The degree to which order processing is planned realisticaligfully and with suf-
ficient degrees of freedom for the regulation of fluctuations and disturbances

(5) Functional Integration
The degree to which the order processing is characterized by self-contained patrtial
processes

We contend that a functionally integrated form of order processing, characterized hy a few
high-quality interfaces as well as specific redundancies and high-quality planning are good
predictors of dfciency in terms of fast production of high-quality products. The analysis of
the order processing, from making a bid to the finished product itself, also serves to identify
the work systems which are analyzed in the next step.

2.3.2 Analysis and Evaluation of Work Systems

Step 3 in MD analysis investigates work systems with regard to inputs, transformation steps,
outputs and technical-ganizational design, as well as the fluctuations, disturbances and main
problems associated with them. The evaluation of work systems is made according to the fol-
lowing criteria (Strohm 1997a).

(1) Independence of the @anizational Unit
This criterion concerns the degree to which ajanizational unit performs whole
tasks, or complete primary tasks, so that it is in a position to register fluctuations and
disturbances where they arise and to counterbalance them itself.

(2) Relatedness ofagks Whin the Oganizational Unit
This criterion examines the various part tasks within gargzational unit as to their
relatedness in terms of content.

(3) Unity of Pioduct and Oganization
Using this criterion, the degree to which resulting products can be assigned to the
organizational unit in terms of both quality and quantity is assessed.

(4) Polyvalence of the Employees
This criterion examines the extent to which employees within ganarational unit
are qualified to fulfill or perform various part tasks so that they lend mutual support to
one another and may stand in for others.
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Fig. 5: Evaluation of a design department
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(5) Technical-Oganizational Conveyence
This criterion assesses the degree to which there is an optimal fit between technolog-
ical and oganizational requirements and conditions.

Figure 2 shows evaluation of a design department according to these five criteria.

2.3.3 Analysis and evaluation of the sociotechnical history of the enterprise

MTO analysis is an aid for articulating and realizing suggestions for work design that optimize
the development of employees’ qualifications, the utilization of advanced technology and the
design of the @anization. Keeping in mind that this entails triggering and carrying out change
processes which evolve with time, the persons contracted with redesign should have knowl-
edge of the sociotechnical history of the enterprise. During restructuring and change, such
knowledge of a comparg/historical development allows the experiences of the past to be
used and prevents unnecessary repetition of mistakes. In step seven, therefore, — once analysis
of work structures and processes has producedieienf base — the question is addressed as

to how technical-g@anizational structures and processes within the enterprise arose. Not only
will the sociotechnical history of the enterprise be submitted to a general analysis, but specifi-
cally, historically significant milestones in the development of the enterprise are examined.
Criteria for the evaluation of important milestones are illustrated by example in Figure 3.
Experience has demonstrated that this form of study and reflection contributes greatly to inte-
gral planning and concept design regarding future measures (Strohm 1997b; Kuark 1996).
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Fig. 6: Evaluation of a project for implementing a system for poduction

planning and control (Strohm 1997b)
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Conclusions

The paper has presented results of the GRIPS-Project as well as@handlysis in its steps

and procedures and its evaluation criteria. Experience has shown that with use ofCthe MT
analysis, basic restructuring projects can be initiated and supported. In sum, the advantages
yielded by MTO analysis include the following:

1.

2.

Detailed evaluation emphasizing strengths and weaknesses of the company

A basis for well-conceived derivation of integral design concepts

Launching of a process of change which emphasizes involvement

Building up trust in relationsships with employees at all levels

Important knowledge relevant to the time plan for the phases of design and realization
Data base and methodological support for desifgmtef

Data base for the controlling of thdegdts of the redesign.
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3 Fighting Simple Repetitive Work — a New Leaver to Get Rid of &ylorism

Palle Banke, Danish &chnological Institute, ArbejdslivTastrup (Denmark)

3.1 The Core of the Pioblem

The main diender in regard to one-sided strain is the extreme distribution of work which is
one of the main characteristics of so-callegl®ristic work oganisation. The concept oay-

lorism is that the divided work provides so short work sequences for the individual operator
that he / she will very quickly be able to reach a high levelfimigfcy in the work. A derived
advantage of this will be that the production will not be so sensitive towards changes in the
workforce. Furthermore, thisganisation form is characterised by the fact that it established a
sharp division between the people who plan, prepare and control the implementation of a task
and the people who in fact carry out the work.

Taylorism has turned out to be ari@ént oganisation form when certain conditions are
present. The most important of these is that the enterprise is directed towards a market for
mass consumption of standardised products or services. Furthermore, it is important to recall
the specific problem situation whiclaylorism was developed to handle. At the beginning of

the centurywhen the engineer Frederick Waylor was responsible for the introduction of
assembly line production at Fosdcar factories, one of the problems which needed to be
solved was how it was made possible to carry out a rational industrial production with a work-
force which consisted of new immigrants from gé&number of countries. Often, they were
neither able to communicate with each other nor able to understand oral instructions from the
supervisorFurthermore, all of their previous work experience had been derived from work in
the agricultural sectpand finally a lage number of them were illiterate.

If we look at the demands and preconditions which are made today on the market and the
labour market respectivelit should be obvious that distinctive changes have taken place. As
regards the labour market it is very clear thatgldristic work oganisation to a very high

degree prevents a sensible use of the majority of the qualifications whichstadadgforce
possesses, and to a wide extent this causes motivation problems at the workplace which results
in increased expenses for a high fstafnover absence, other interruptions in the production

and quality problems.

As regards the market, huge changes have taken place during the last 5 to 10 years which, in
reality, have prevented mass production in many lines of business. The way in which this has
affected the individual enterprises may be described through a statement from a sales manager
in a Danish clothing enterprise:

“...More and more often, | feel squeezed between the customers and the produc-
tion managerThe customers expect that when we accept orders for a very small
number of units, they will receive them next week. They also believe that they can
influence the design, @.if they would like an extra pocket somewhere, a new col-
our, etc.
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If we accept such orders — and the market may have / has changed so that we have
to — then | can be sure that | will get into trouble when | return to the fadtoey
production manager will tell me that it is either impossible or at the outside that it

is extremely expensive to produce such small quantities and with such short
notice. It will ruin the production plan for the entire factapd if he accepts, it

will ruin the eficiency This means that a lot of sales people are afraid to direct
their eforts towards this segment of the market even though it is becoming
increasingly dominant...” (sales manager at a clothing enterprise).

Such experiences are typical, not just within the clothing indugiday the Tyloristic work
organisation, which providedfefiency and competitiveness until the 1980s, stands in the way
of many enterprises’ need for flexibility and thus for their ability to quickly directly their
efforts towards the most attractive part of the market.

It is this weakness inallorism which provides an opening for developing the workplaces
away from the divided, one-sided repetitive work. Through a number of projects, it has been
demonstrated how this form of market orientation through changes ingaeisation can

lead to improvement in the earnings of the enterprises as well as in the psychical and physical
working conditions.

However experience also shows that even with such exemplary demonstration cases, it can be
very difficult to start a development in the working life as such. One of the main reasons is that
even if an enterprise realises that the work ganised in an inexpedient way in relation to
production and market potential, there is a high degree of inertia in the system which counter-
acts the generally desirable renewal process. The system at the enterprise has so to speak been
balanced through decades of development withiaydofistic production paradigm. Elements

such as machines, layout, buildings, enterprise culture, planning systems (such as computer
software), enterprise strategyistomer portfolio, network of suppliers, etc. have been adapted

to each other in a way so that an upgrading of a single element to support a flexible strategy
will not provide any result. It may be compared to agaorsm where an interruption of an
established equilibrium is counteracted by a coordinated reaction from the individual parts of
the system. The same thing takes place in connection with attempts to get drug addicts of
drugs.

3.2 Tayloristic Blindness

A large number of the factors which pull the development of individual elements back towards
the Tayloristic equilibrium are so common and obvious that we have become blind to them.
The first step must therefore be to acknowledge where the barriers are, and in the following |
will discuss the concealecaylorism which is built into machines and equipment as well as
into the qualifications of the employees.

In the following, | will make use of the clothing industry as an illustration of the massive invis-

ible Taylorism in which the majority of us find ourselves in our daily work situation. This
industry is especially well suited as a model example because it hasayerzé&d to an

extreme extent. The cycle time is often as low as a few seconds which means that a seamstress
can start over on the same operation with exactly the same movement pattern several thousand
times during one and the same working.day
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At the same time, the industry may serve as a good example because it is considered to be very
difficult to implement improvements within this industry because the wage percentage of a
products price is very high and survival for the enterprises has therefore been regarded as
being completely dependent on maximum productivity

This schism between a traditionalieiency measure in the form of “minutes per product” on
one side and the strain on the machinists on the other has been expressed like this:

“...The cycle time has become short, damned short. It is badha¥e to make

them move around more. It damages their muscles to sit with the same operation
all the time. V@ know what happens to them, and we do not want to have our name

associated with that. It is not nice to meet someone in the street who has been
ruined here — but on the other side, it takes too long to have more operations...”

(manager of Danish clothing enterprise)

Here, | will quickly go to the main conclusion of a broadly founded pilot project which was
carried through in the period 198R90. The project was initiated with financial support from

both trade union and employers’ association and it was carried through under the management
of DTI Human Resources Development. An improvement of the enterprises’ financial situa-
tion and the seamstresses’ job quality has bee a precondition. The emphasis of the project has
been on work @anisational development of two demonstration enterprises carried out paral-

lel with development and arranging of test courses for those seamstresses who participated in
the project groups. From the conclusion | can mention:

“Enterprises which have become capable of handling many small orders at the
same time, deliver quickly and guarantee a high quality have in return obtained a
higher degree of competitiveness on the segment of the market where quick
response to changed customer demands is more important than a low price.”

“Group oriented production gives the possibility of achieving more flexibility
through an increased participation of the seamstresses in the responsibility of car-
rying through the production in the best possible.Way

For many who work with workplace development tqdaich conclusions seem almost banal.
With the results which we have from this project and from a number of projects carried
through in other lines of business, it is especially surprising that a change in gamisation

has not become a far more widespread tool in the renewal process of the workplaces and
hereby an déctive tool against the divided work. Here, we are back at the barriers which pre-
vent renewal. In the following | will mention those barriers which are most important to be
aware of in a renewal project:

O traditional thinking

[0 qualifications

[0 management strategy
O wage systems

0 machines / layout

1 palle Banke: Gruppeganisering. Fleksibel pduktion i den syende indusfroup oganization.

Flexible production in the sewing industry). Danigtinological Institute, 1991. The quotations are
from this publication.
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3.2.1 Traditional thinking

Group oganisation has turned out to be perhaps the miesitiee way of avoiding monoto-

nous work. Firstlythe group gives the members the possibility for managing the change in the
work themselves, and secondtile group ayanisation gives a possibility for giving back
some tasks to the operators in de&fve way; tasks which are necessary for the direct work
performance, but which througlaylorization have been pulled away from the operator jobs.
Here, you often meet lacking abilitgnd perhaps also lacking motivation, with the manage-
ment to think freely and creativelfxn automatic reaction you often get the first time this form

of organisation development is mentioned is that is, with guarantee, will end in chaos and
anarchy This viewpoint has its basis in negative experiences which the management can
inform about in the form of lacking interest and sense of responsibility to other persons in the
enterprise. fiuly, a genuine catch 22.

If group oganisation is suggested, managers imagine that every little detail will end in long
discussions — and the employees often have the samdigaraturally a group aganised
system can be just as regulated as othgarosation forms; and the weaknesses which are
feared can be prevented through the establishment of structures, definition of roles, and work-
ing procedures.

Experience shows that the best technique to beat the traditional way of thinking is to confront
the “doubting” managers — and for that matter also the operators — with experiences form
workplaces where this form of delegation of responsibilities and employee involvement have

been carried through. The best form is to visit such enterprises, but also video descriptions of
processes or guests from such enterprises have turned out tectigesf

3.2.2 Qualifications

When a clothing enterprise works according to an assembly line principle with a sharp divi-
sion into sub-operations, it has the result that you “educate” the employees to bedome cuf
seamstresses, pocket seamstresses, button holders, etc. Just how far this line of business has
gone in this direction is most clearly seen when enterprises advertise for new employees for
the work room. It appears from the example from a job centre in Nottingham that both specific
operation and machine type are included as selection criteria.

It is evident that such a division of qualifications here and now is an ultimate barrier against
the introduction of “broader” jobs. Thus, an educationtdrefs necessary if the individual
enterprises are going to have a real choice of wag&rosation form.

3.2.3 Management strategy

As mentioned earliethe present ganisation form was introduced to solve a certain kind of
task. Regarding Danish indussypossibilities for obtaining competitiveness, it can be said
that the maintaining ofdylorism forces industry to compete in a way which gives countries
with low wages great advantages. Thigamisation form forces enterprises to direct their
business towards the market for mass production which, unfortunatalgo the area where

the price of the product plays the biggest role, and where competition from countries with a
wage level which is often only a tenth of the Danish level naturally is a problem.
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A change of the job contents towards more “broad” jobs for the operators will often have the
result that the productivity measured solely as the number of produced units becomes lower
However this is under the precondition that, with mass production, you will still be able to
achieve very lgge homogeneous production orders; something which the recent development
has shown is no longer possible.

However an increased ability to direct a production towards a specific market quickly implies
that the work, which the operators are performing, adds a far greater value to the product than
the case is in connection with assembly line work. But this increased value is an expense
which the enterprise needs to have covered, and this can only happen through a revision of the
strategy concerning which products and market segments the enterprise is directed at. The suc-
cess of group ganisation thereby becomes dependent on the enterprise changing its sales
strategy as they are going away froaylbrism.

3.2.4 Wage systems

The traditional way of paying the employees in the manufacturing industry is one of the most
serious hindrances for a new worlganisation form. Piecework or similar systems often lead

to suboptimisation of the activities and assessments which both management and employees
make in an enterprise. This can probably be seen most clearly in the following interview clip:

“...The piecework system has previously had a very positifeztefor the busi-

ness. It has helped avoid laziness and inexpedient planning. But over the past ten
years, the development has turneatldy the piecework system prevents the busi-
nesses from achieving their goals. But people — including the seamstresses — are
afraid of letting go of what they know...” (manager of clothing enterprise)

3.2.5 Machines / Layout

Within the area of machine development the clothing industry is one of the most perfect exam-
ples of how work ayanisation has been kept in mind in the construction of equipment and
machines. In catalogues from the big machine suppliers you will see that the machines are
arranged according to which specific operation they can perform, for example buttonholes,
etc. For many years, suppliers of sewing machines have concentrated on producing machines
for specific operations. In a sense, that fits fine watyldristic work oganisation. But at the

same time the possibilities of enterprises which invest in this equipment become limited con-
cerning later development of the jobs.

Throughout the entire golden age dylforization, which in the Danish clothing industry
lasted from the mid 19581ill the end of the 1988, the machine suppliers concentrated the
development around machines which can makege lanmber of stitches per minute, often on

a very narrow operation type and naturally with an acceptable quiditay this form of
equipment is widely used in the industityis evident that this in itself is a barrier against a
change of the jobs. When it for example takes twizidiht machines to sew one buttonhole,

it is almost too easy for a production manager to divide this operation between two operators.
Or perhaps one should rather say that is tdecdif to think alternatively in ayloristic work
organisation.

The main trend with machine suppliers is still to develop equipment and systems which can
help businesses solve current problems — natucadly has to sat the same time, when one
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looks at analyses with a more general approach, it is evident that the main problem regarding
the survival of the businesses is thaylbristic work oganisation; and when the machine
developers continually f#r new solutions to the problems which keep occurring in this pro-
duction form, they are actually doing the buyers a disservice. An example of this can be com-
puter based production follow-up systems with terminals at each seamstgess.sifstem

which, on a continuous basis, gives the production manager an updated picture of how far a
given order has come in the production. Therabypecomes possible to overview the
increased number of models and small orders which today cause problems for many manufac-
turing industries. But since the system is based on the traditional rigiditganisation and
qualifications, it is very little the production manager is able to do about the problems in a
profitable mannenn the same waynternal transport systems have been developed the pur-
pose of which is to maximise the direct sewing time for the operator and at the same time make
it possible to handle greater variations in products and processes.

In relation to the dbrts to phase out the repetitive work, it is necessary to establish a deeper
understanding in the individual businesses for the way in which arrangements regarding work
organisation are made indirectly when purchasing new machines. In the project regarding
development of a sewing machine on the basis of the needs which qualified seamstresses in a
group have, an ffrt is being done to make it possible for the seamstresses to take over pro-
gramming and maintenance, functions which, in a traditional work room, would have been
taken care of by specialists.

Lately, positive signs have indicated that machine suppliers very well can participate in devel-
opment work which takes its basis in a wish of having another forngahsation than dy-

lorism. Thus, in an EU-supported project within the technology development programme
BRITE / EURAM, a project is carried out with the purpose of developing a flexible sewing
machine which is going to support qualified seamstresses who work in a production group.
The project is headed by the Danisgtfinological Institute. The other participants are an Ital-
ian manufacturer of sewing machines, Rimoldi, and Italian and Danish clothing manufacturers
which are going to assist with requirement specification and t@sting.

3.3 Conclusion

As regards methods for limiting repetitive work, it is obvious that a lot can be gained through
a change of work ganisation. It is probably the only way to limit this type of work-related
strain.

But at the same time it is important to be aware of the fact that in the form which work and
production have today is a ¢gr number of hidden barriers against such torteff a renewal
process is to have lasting results, all the individual parts which make up a workplace must be
considered. Here, | am referring to both internal conditions at the workplace and the external
relations.

At most workplaces there is a natural need for changing the wgakisation. The &tiency
one imagines to obtain throughyloristic work oganisation is, in most cases, greatly overes-
timated. Still, it seems as if the inertia in the present system is so great thafitu#t ¢fini-

2 A more detailed description of the project can be fourdsign of Human Cergd Bchnology in
the Clothing Industry: A-appioach to the Sewing MachinechnologyPaper presented at EETII,
Copenhagen, 4-7, November 1992
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tiate and maintain a development. If such a process is to be supported, there is a need for estab-
lishing model examples which partly can be used to convince doubters that real alternatives do

exist and partly can be used for a more concrete contribution to action guidance for actors in
renewal processes at the individual workplace.
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4 Firms must Learn to Change their Culture

Ulrich Pekruhl, Institute for Work and Technology Science Centre Northrhine-
Westphalia, Production Systems Department, Gelsenkirchen (Germany)

New forms of work aganisation and new production systems that mark a decisive break with
the Taylorian principles of bureaucracy and division of labour are the foundation on which the
competitiveness of modern firms is built.

This statement is now hardly a controversial one. All over the world, methods of adapting
firms’ structures to the new requirements are being developed and propagated. Lean produc-
tion, total quality management, assembly platforms, people-centred production systems, kai-
zen (constant improvement), group work, quality circles, business re-engineering: all these
approaches diér somewhat in their thrust and specific focus of attention, but they do have a
common goal, namely the restructuring of the firm, and in particular the fostering of close
cooperation among the workforce and the involvement of individual workers in decision-mak-
ing at plant level. The number of articles devoted to this subject in the popular and academic
management press has increased exponentially in recent years, and the same applies to confer-
ences and seminars on the topic. A review of the literature in this area (Frohlich / Pekruhl
1996), in which all the important empirical studies carried out in EU member states, the USA
and Japan were evaluated, confirms the economic superiority of new production systems while
at the same time establishing that these systems have considerable potential in respect of the
humanisation of working life. Howevethe same study also makes it clear that half measures

do not usually achieve the desired results. Merely alterig@nisational structures “a bit”, by
introducing a quality circle here and a little group work there, seldom has the hopdddis ef

on productivity flexibility or product quality Rathey “systematic change in all parts of the
company aganisation” is a precondition for the successful implementation of new production
systems: this is the principal message of a study of the 1@#$tdyS companies. This find-

ing is supported by numerous case studies.

The new production systems have obvious advantages; what is more, the ways in which they
function have now been adequately researched and described, and most firms must by now be
familiar with them. Nevertheless, they are not widelfudiéd yet. In a survey of German
employees (Kleinschmidt / Pekruhl 1994), onBt Zlaimed to be working in a system that

could be described as group work. In fact, less tRar2employees actually work in semi-
autonomous work groups in which participation and individual autonomy are thedgeey-or
sational principles. Thus fundamental changes in thanmsation of production that represent

a real break with dylorian principles are seldom found in firms. As far as can be judged from
inadequate data, the situation is not significantlfecght in other European countries. How

can this state of &dirs be explained?

4.1 Hypothesis

The fact that new production methods are nduséd more widely is not mainly the result of

inadequate knowledge or understanding on the part of firms or of the unsuitability of the new
methods; ratheiit is above all the consequence of deeply entrenched patterns of perception
and received notions of how to think and act that shape the thinking and behaviour of individ-
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uals in firms. The capacity of existing company cultures to block radical change is the main
problem in any fundamental restructuring of comparmgganisation.

It is true that enormous practicafats and considerable expertise in the implementation of
organisational projects are also required in order to draw up detailed proposals for the restruc-
turing of a company and to adapt them to the situation in individual establishments. This may
deter many firms. Howevethere is no shortage of knowledge about the instruments required

to plan and implement such a project successfGliythe other hand, the methods by which
company culture might be adapted to the requirements of new production systems have been
relatively little investigated, even less extensively tested and are almost totally unknown in
firms.

The purpose of this paper is to present a method by means of which this cultural change might
be efected. Howevelit is necessary first to make clear what we mean by company culture and
how it can block aganisational change.

4.2 Cultural barriers to change within the firm

In general terms, company culture wore preciselyjthe oganisational culture within a com-

pany might be defined as “the way we do things here”. This way of doing things is shaped by
custom and practice, values and attitudes that are not queried each day but lay down, as it
were, a frame of reference that guides the thoughts and actions of the workforce. This frame of
reference has been tried and tested over many years and therefore provides a secure basis for
everyday actions. Thus culture is a complex of unquestioned basic assumptions that shape the
perceptions, the thinking and the feelings of members of ganmation when they find them-

selves faced with certain recurring situations. The historical embeddednegarusational

culture and the fact that this culture provides members of gamnization with a secure basis

for their actions makes it extremely resistant to any short-term change. The cultueg/lio-ra T
rian-bureaucratic firm is of course adapted to that form gdrosation. The workforce will

have come to terms with the situation within the firm and know how they should behave in
general terms in order to meet the requirements of gan@ation. When new production sys-

tems are to be introduced, this culture is not only put to the test but is also called into question.

If they are implemented rigorouslyew production systems mark an almost complete break
with the traditional basic principles of bureaucratigamisations. While it is true that the
bureaucratic decision-making pyramid is not turned upside down in favour of grass-roots
democracythe one-way flow of decisions from top to bottom is replaced by a system in which
decisions taken at all levels of the hierarchy mutually influence eachBthieal elements of
bureaucratic @anisations such as standardisation and formalisation are replaced by the con-
tinuous improvement of both products and processes. The division ofgéueisation into
functional units gives way to a task-based mode of wagkrosation and close communica-

tion and interaction between the variougasrisational units. The hitherto familiar principles

of command and execution, of a hierarchical command structure, central planning and infor-
mation flows conveing at central level are abandoned, at least in part. A system based on
spheres of competence and central control is replaced by a system of individual responsibili-
ties, orders give way to discussion processes and the need to obtain authorisation for many
measures is abandoned. The traditional bureaucrafanation is literally taken to pieces

and reassembled in a completelyfeliént way
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From the cultural standpoint this means that virtually everything that used to be self-evident
suddenly no longer applies. Carefully nurtured departmental rivalry (“sales and production as
natural enemies”) is supposed to be abandoned forthwith. The tried and tested motto that
“interfering only creates trouble” is suddenly completely reversed. The familiar and culturally
rooted bureaucratic principle that “things have always been like that” is replaced by the notion
of continuous improvement. Communication is no longer to be regarded as “unnecessary
blather” but rather as a precondition fdii@&nt management. The famous sign “8§ 1: The boss

is always right” that hangs in manyfioks and workshops is far from being a mere joke, but
reflects the lesson, learnt over many years, that if they want to progress withigahisar

tion, individual employees have to agree with the boss, at least in discussions. In this respect
as well, all members of theganisation, including the boss himself of course, have to change
their ideas. Countless other examples could be cited here, but this shouliclenstd make

the problem clear

The necessary changes in attitude and culture could perhaps be successfully implemented if
the new oganisational structures could be put in place overnight. It would then become appar-
ent that the old behaviour patterns were obsolete and a new culture, suited to the changed
structures, could gradually develop. And yet it is the old culture that is the biggest obstacle to
the successful establishment of new structures. Fitstye is the overt or covert resistance of
those who cannot accept the new ideas because they contradict their “life experienttes, .

old cultural assumptions. Howeyeaven those actors who have a receptive attitude towards
the new ideas have #idulties. These members of theyanisation are able rationally to accept

such a process of structural change. (ihey understand thegaiments in favour of change),
indeed they are actively in favour of it (it would be good if it were to work properly), but seri-
ous doubts remain (it cannot work because people gadiigation just aretlike that). These

doubts may cause them tdefonly half-hearted support to the whole project: in order to
leave their options open in the case that it should become necessary to beat a hasty retreat back
to the old ways. Doubts lead to uncertainty and thus to hesitancy in critical phases of the
restructuring process. Moreoyeawctors in the firm will tend to interpret all thefi@ilties that
inevitably crop up during the process by reference to their established cultural assumptions,
and may indeed be justified in doing so, since in this phase of the changeover old cultures con-
tinue to exert influence. As a result, evenyfidifity that emeges serves to strengthen the
doubts, which sets in motion a self-reinforcing process. In general terms, the problem can be
summarised thus: new patterns of behaviour develop when the new structures function suc-
cessfully over relatively long periods of time, but the gyaece of such patterns is hindered

or even prevented altogether by the longevity of the old culture.

4.3 Working together to change the cultue: organisational learning

On the basis of its experience to date with company restructuring projects, the Production Sys-
tems Department of the TAhas developed a method of facilitating simultaneous change in
both company structures andganisational culture. Howevethis method has not yet been
evaluated, k. it has not yet been examined to ascertain whether it works in practice. The
method is currently being used in a majoeal-life” restructuring project that is at the
moment in its preliminary phase. In the course of the project, the method of which only the
basic elements are currently available, will be further developed, given concrete form and a
precise specification and tested for its usability
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The starting point, and at the same time the particularityhis method is that its primary
objective is to bring about change irganisational culture; in other words, it makes culture
itself the focus of change. Although it is true that many articles refer to the role of company
culture in processes of change, it is generally assumed that the problem, once it has been
revealed, can be solved “somehow or other” and “incidentally”. On the basis of our own expe-
rience, we would like explicitly to refuse that notion. All our investigations and projects have
shown that mere awareness ofamisational culture as a topic is notfgignt to overcome

the problems that commonly arisee\Wave been encouraged in our views not at least by the
theory of oganisational learning, which in recent years has become increasingly prominent in
(certain sections) of the debates ogamisation theory and practice eWave also absorbed
certain ideas that have played a role in tiganisational culture debate on the possibility of
selective change in company cultures. And a third source of inspiration for our reflections has
been the socio-technical approach and the ideas on participagarnjisational development
derived from it.

Our approach is divided into four sequential components that are first listed and then further
examined below

1. Rational taget setting: the members of theganisation (or those sections of the
organisation involved) agree on the changes to be madgdaisational structures,
develop a model of the newgamnisation and establish a goal to be achieved together

2.  Cultural analysis: the dominant, culturally rooted patterns of behaviour ingaeior
sation (or section of the ganisation) are uncovered and made available for discus-
sion.

3.  The development of new behaviour patterns: discussion of which of these behaviour
patterns will be helpful in achieving the agreed objectives and which will be a hin-
drance and must therefore be changed. Debate among members gathigation as
to the values that should govern behaviour in the future, so that the aggetdaar
be attained.

4. Implementation of the new behaviour patterns as “trail models” that could, if success-
fully implemented, form the basis for a nevganisational culture:

0 adaptation of structures,

O creation of free spaces,

[0 search for “agents of change”,
0 continuous feedback processes.

1. The process of rational target setting...

...accords essentially with the socio-technical approach to participatgagisational devel-
opment: all the actors in thegamisation (or sections of it) start by agreeing the objectives that
are to be achieved as a result of their joint actions within trengation. In reaching agree-
ment, the actors must of course remain within a framework imposed from outside. “Outside”
may be the environment in which theanisation functions (the market, the technologies, the
social relations of production),dn the case of sections of amganisation, an objective being
pursued at the level of thegamisation as a whole. Howeyéris framework is not rigid and

may be more accurately described as a “decision-making corridor” (Ortmann 1995) that
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allows a wide range of ddrent solutions to be adopted. The maifedénce between the var-

ious possible solutions lies in the particular combination of goals laid down bygide sa-

tion and its members that can be achieved simultaneously with each one. This decision-mak-
ing corridor makes it possible to adapt the objectives of tjenasation, at least in part, to the
interests of individual actors and thus to obtain widespread acceptance for the ogeall tar
After that taget has been set, the existing structures and procedures withigdhesation are
analysed and then examined to ascertain the extent to which they can contribute to the
achievement of the tget. The final stage is to devise, again jointigtter procedures and
structures, initially in broad outline and then in greater detail.

In practical terms, this means that project groups will be set up within the firm to deal with all
the fundamental issues arising out of theganisation. These project groups should be made

up of representatives of all levels of the hierarchy and all the various functions in order to
ensure that all the relevant groups take part. If one of these groups is too big, then representa-
tives can be appointed. In this case, the details of the discussions and the results achieved
should be continuously fed back to the group not directly involvditidtit and result-ori-

ented discussion in the project groups can be assisted by various facilitating techniques that
can be adopted by the chawith the aid of which even those unused to discussion can be
given an opportunity to participate.

2. If cultur e is to be deliberately changed, ...

...it must be the subject of deliberation. In other words, the actors must recognise and under-
stand the cultural models that govern their everyday perceptions, thinking and beffdisur
analysis of the existing ganisational culture is the first step towards reviewing and if neces-
sary changing it. @ this end, “participants in theganisation (must) place themselves in the
position of observers,a. put themselves on a higher cognitive level in order to reflect upon,
evaluate and change the theory on which their actions to date have been based” (Turk 1989),
they must adopt the birsteye view of the observer in order to be able to detect patterns of
behaviourThis is easier said than done, since it is in the very nature of culture that it cannot be
easily be reduced to a set of abstract concepts. This means that simple sungsysisdtomn
members must be ruled out from the start. Rathéture has to be brought to the surface, and
even if it is not labelled as such, it$egts must be described.

Culturally determined patterns of behaviour should be disclosed by a combination of partici-
pant observation and action research. The basic assumption underlying this procedure is that
culture cannot be disclosed simply by asking questions. In this process, it is revealed above all
through observation of actual behaviour and analysis of the verbal statements magaby or
isation members in a variety of fdifent situations. The underlying patterns of behaviour can

then be deduced and explained on the basis of these observations. The results of this procedure
are then presented toganisation members and examined, corrected and added to in collabo-
ration with them. The procedure has the merit of being relatively simple to put into practice,
and the inclusion of actual behaviour means any statements made can be backed up by solid
evidence.

A second approach aims to establish dialogue within the group. Everyday patterns of behav-
iour are brought to the surface in discussions with other group members and identified as cul-
tural artefacts. Such dialogue makes it possible, by means of what Giddens (1992) calls “dis-
cursive consciousness”, to reflect upon patterns of behaviour and bring them to the surface. If
it is to have a successful outcome, such dialogue must be free of hierarchical boundaries:
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In order to bring about cultural change in a “real-life” situation, we propose what is virtually a
combination of these two methods: observers using action research methods describe the
organisational culture they perceive or suspect exists, while the group of actors in question dis-
cuss their own behavioural patterns. By comparing and jointly discussing these two sets of
perceptions, a composite picture can be assembled that provideficeerglyf accurate
description of reality

In practice, the analysis ofganisational culture by action researchers is a three-stage process.
Firstly, data and documents as well as everyday activities within glamisation are analysed

in order to determine their cultural content. Attention would be paid, for example, to the tone
of written arrangements between actors, to any outward signs of a corporate identity (colour
combinations, logos etc.), to the use made of notice boards, to the general level of cleanliness
and tidiness and so on. This list could be extended consideiraklysence, it includes things

that consultants normally regard as personal “impressions” but that also strongly influence
their conduct within the firm. The objective here, howgiseto record these impressions in

order to make them accessible to others for discussion. In interviews or conversations with
individuals and in group discussions, attention should be paid to the cultural content of the dis-
cussion or description of “facts”, while at the same time certain relevant aspedsutar

tion culture should be deliberately addressed. In group situations, attention should also be paid
to the interaction between the actors. The hypotheses abougémesational culture made by

the action researcher on the basis of his or her observations are included in the minutes of the
discussion. In the final stage, all the action researchers who have become acquainted with a
particular establishment in one way or another discuss their hypotheses and analyses and try to
piece together and interpret what seems to them to be a coherent overall picture. If contradic-
tory views emege, attempts should be made to find the reasons for the contradictions.

As a result of this process, the various groups of actors withingheisation are in a position

to consider their collective behaviour patterns in group discussions, and the results of their
deliberations are compared with the consultants’ own impressions. This final phase is certainly
the decisive one, since it forms the basis for the collective implementation of cultural change.
Most of the methodological procedures for these group discussions, together with those to be
adopted by the chaihave still to be developed; the experiences of American researchers
working in the sphere of ganisational learning will be of assistance in this process.

3. In the terminology of organisational learning theory ...

the development of new behaviour patterns is a question of “double-loop learnigghi<ar

tional learning means that the stores of knowledge in ganation are changed when it
becomes clear that the patterns of perception and behaviour deriving from them are hindering
achievement of the ganisatiors goal. One of these stores of knowledge is a company’
organisational culture.

Argyris and Schon (1978) use the term “single-loop leaning” to describe situations in which
these stores of knowledge are modified in the course of everyday activityhen they are

either optimised or adapted to changing environmental conditions. In such cases, “basic atti-
tudes, frames of reference and norms (...) remain unchanged (Turk). Cultural change, on the
other hand, is achieved through double-loop learning. In this case, various possibilities for
action are compared from a higher logical level in order to produce a modified frame of refer-
ence. Thus double-loop leaning is the discursive process of developing a new framework for
action or a new ganisational culture.
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Thus as far as ganisational culture is concerned, it involves the discursive investigation and
reformulation of culturally rooted patterns of perception and behaviour and the values, sym-
bols, models, etc. associated with them. Howeawesiganisational learning theqrand as far

as the concept of ganisational culture as we understand it is concerned, the discourse of
organisation members is not only a normative requirement but also a precondition for the suc-
cessful implementation of change.

However when it comes to the question of how this collective learning process actually man-
ifests itself in practice, views remain somewhat unspecific. It is stressed that communication is
of fundamental importance to the process and that group learning processes are also an essen-
tial element. Indeed, in the light of what has been said sthiais actually self-evident. What
needs to be investigated is the extent to which sinatandeed the same techniques for facil-
itating discussion can be used, as happens in the examination and reformulation of “hard”
organisational structures in the participatory approachgarasational development; it would

also be conceivable to have these two processes running simultanefmwedyer account
should be taken of the fact that “learning processes of this kind (...) generally (turn out to be)
extremely antagonistic, because individual members of ten@ation are being expected to
abandon their “theory-in-use” (...) Simply fighting it out and then taking out a vote at the end
would not constitute a real learning process” (Turk 1989). Micro-political aspects of power
and strategy in ganisations also play a role in this context and have to be taken into account
in learning discourses. Finallgnd this is something that should not bgdtien, it is also a
question here of power and control, of whose values and ideas - whose “ideology” - can or
should exert influence over members of thgmarsation.

4. Implementation of the new behaviour patterns...

...Is the final stage in the process of change. As has already been stressed several times, cultur-
ally determined patterns of behaviour that have proved to be successful over many years are
very difficult to “unlearn”. The desired changes will not be brought about by relying solely on
causal / intellectual guments. By way of conclusion, we shalieofa few ideas as to how the
implementation of new behaviour patterns and the transfer of these provisional values into a
new oganisational culture might at least be encouraged.

Firstly, the oganisations formal structures and procedures must be changed in such a way that
the new models can actually lead to successful behaviour on the part of the actors. After what
has been said alregdhis may seem self-evident or even trivial. Howetee opposite can

often be observed in practice; this applies particularly to “cultural preparations” for the intro-
duction of participatory managementlifes such as “responsibility” or “participation” are
intended to shape employees’ behaviour; in the reality of the workplace, hptieyeare

neither given the tools required to make the necessary changes nor suitably rewarded for
appropriate behaviouwhether because formal mechanisms such as the payment system are
not appropriate or because there remains a gap between “word and deed” in management
behaviour To stick to the conceptual terminology already employed above, ratioged $at-

ting must be reflected within a reasonable time in actual changes in formal structures and pro-
cedures.

Pawlowsky suggests that so-called “innovation havens” should be set up in firms, in which

new patterns of behaviour can be tested. “These (innovation havens) function almost as exper-
imental behaviour theories which, if they prove themselves, become models and thus help to
bring about a change in conventional theories of behaviour”. The advantage of such experi-
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ments is immediately obvious: new concepts can be tested in pegedy lardisturbed by

any possible negative attitudes in an environment hostile to innovation; news of successful
experiments can then be disseminated throughout the firm by protagonists of the model. In this
way, scepticism can be softened and receptiveness to experiments increased. One major prob-
lem, howeveris what is often described as the “hothouse nature” of such “innovation havens”:
experiments flourish precisely because they are sheltered from the hostile environment, are
well resourced and attract special attention because of their unusual nature and because many
of the actors involved in them have personal qualities that make them particularly receptive to
experiments. Under such circumstances, the transfer of the model to the rest gatisaer

tion fails, often because expectations were raised far too high by the positive experiences with
the model. Nevertheless, allowing for the known risks, the notion of such sheltered “innova-
tion havens” may be extremely useful in circumstances when completely unknown territory is
to be explored

Another suggestion would be deliberately to exploit the role of “change ageait$d, support

those actors who, for particular personal reasons, become protagonists of cultural change. At
first sight, this seems to contradict the notion of the discursive development of new common
behaviour patterns. Nevertheless, for all the discursiveness, even new values jointly decided
upon are received very thfently by individual actors and will accord to a greater or lesser
extent with their personal intentions and cultural assumptions. A strong personal conviction on
the part of certain group members that the new way is the right way can have a considerable
catalytic efect and help to stabilise the process, particularly in problem situations. Even “indi-
viduals with authority” (authority in the sense of recognised professional ability and personal
integrity) from outside the group can exert influence over the group in a similafoxagver

this experience, which has been noted mainly by management consultants, needs more sys-
tematic appraisal.

In conclusion, it should be noted that a successful, deliberately initiated changanisar

tional culture requires, on the one hand, constant monitoring and attention in order to prevent
the old cultural behaviour patterns - still subliminally present - from creeping in again “behind
the actors’ backs”. On the other hand, this process of change can hardly come to a halt, since
once it has become clear that its own collective patterns of behaviour can be consciously influ-
enced, then the “art and practice of a learnigguoisation” (Senge 1990) must be developed.
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5 Competencies for Participative Work Design

Elke Luders, Institute for Vdrk and Technology Science Centre North Rhine-
Westphalia, Production Systems Department, Gelsenkirchen (Germany)

Employees participation has been identified as a main criteria for a successful implementation
of new production systems. Howeyparticipation on workplace level does not only require
appropriate formal structures. The initial thesis of this contribution is that it is fictexnifto

just give the employees the opportunity to design their work. Because work design is a very
complex task, employees involved need additional qualifications.

In order to put this thesis in concrete terms it will be illustrated that there is a gap between
design tasks within participative processes and the dominant type of work tasks in tayloristic
organisations. This gap characterises the demand for qualification. An approach to bridge the
gap will be presented in the second part. This approach is based on a conception for the design
of work-related learning processes, the so-calksk-briented flaining methodologyFinally

it will be described how this theoretical framework can be transferred into a basic practical
training for participative work design.

5.1 The gap between theequirements of a design tasks and the dominant type of
work tasks

Design tasks require a detailed analysis of the problems of the existing work situation and the
development of an alternative work structure. Moreavés necessary to cooperate in a team
and to present the results to the management.

To work on these tasks the employees need knowledge of appropriate analysis instruments,
knowledge of design principles and new production concepts. They need abilities in problem
solving, creativity and social skills for working together in the team. They must know presen-
tation techniques and, above all, an insight into the logic of the production process is necessary
(figure 1).

Tayloristic oganisations are characterised by centralisation, hierarchical structures and a
strong division of labouithin this kind of oganisation the work tasks oft thedast part of

the employees can be characterised by the following features (Oesterreigen \Y986;
Volpert 1992).

1. Limited scope of action

Work tasks neither require self reliant action, planning and decision making about goals, nor
the means of attaining them. They do not usually demand creatioitys the ability to solve
problems and reach decisions or make use of professional knowledge necessary

2. Limited variability
Work tasks do not &r possibilities to gain experience with variable situations arfereift
problems. They do not demand flexibility nor the ability to react to changing conditions.
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Fig. 1. Requirements of a design task
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3. Limited communication and direct co-operation
With formalised working procedures and information flows, communication and direct co-
operation is unnecessakork tasks do not require social skills.

4. No insight into the overall pioduction process
The strong division of work and highly specialised tasks involved prevent employees from

gaining an insight into the overall working context.

These are general characteristics of the dominant type of work tasks within taylogiatic or
sations. There is a lge¢ amount of empirical evidence verifying the impact of those working
conditions on the workés personality development in general and the development of compe-
tency in particular

Instead of listing such empirical results an early source from the 18th century is cited to illus-
trate the impact of work on the human mind.

“...In the progression of the division of labotine employment of the far greater
part of those who live by labguhat is, of the great body of the people, comes to
be confined to a few very simple operations; frequently to one or two. But the
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understandings of the greater part of men are necessarily formed by their ordinary
employments. The man whose whole life is spent in performing a few simple
operations, of which the fefcts too are, perhaps, always the same, or very nearly
the same, has no occasion to exert his understanding, or to exercise his invention
in finding out expedients for removing fitLilties which never occuHe naturally

loses, therefore, the habit of such exertion, and generally becomes as stupid and
ignorant as it is possible for a human creature to become...” (Smith 1979: 781).

These drastical words have been written in 1776 by Adam Smith in his “Inquiry into the
Nature and Causes of theedith of Nations”. In the 20th century his view has been stated
more precisely but was confirmed at the core. It is generally recognised that the working con-
ditions have an essential impact on the chances of the individuals for personality development.
Work tasks with a laye scope of action provide opportunities to developsoalgilities. Vérk

tasks with a small scope of action on the other hand go along with a process of deskilling.

In summary: for the majority of the employees the requirements of participative work design
are new requirements. Most of the employees had no or very few opportunities to develop the
necessary competencies within their work. That is because the strong division of labour turns
out to be a considerable hindrance for participation. The less employees had been involved in
work design in the past, the lower their scope of action, the more important it will be to qualify
them. In a word, training for participative work design can be characterised as training to
reject the consequences of taylorism.

5.2 An approach to bridge the gap

An appropriate framework to bridge the gap between the requirements of design tasks and tay-
loristic work tasks is the so-called &3k-oriented flaining Methodology” (V@yerich 1992).

This approach was developed at tleehnical University of Berlin, based on the psychologi-

cal theory of Action Regulation @pert 1989). It diers general principles for the structuring

of work-related learning processes, which have been specified in a number of trainings for
complex work tasks. After a short description of the approach it will be shown that it can not
only be applied on the learning of complex work tasks but as well on the learning of the partic-
ipative design of work tasks.

The basic assumption of thask-oriented flaining Methodology is that work-related training
should be structured through simple but holistic versions of the task that should be mastered at
the end of the training. The conception can briefly be described in terms of four central fea-
tures.

1. Learning by doing

Training should be carried out through practical exercises. As far as possible “lectures” of the
trainers should be avoided. The practical exercises, howsharrld not take place in an undi-
rected manner of trial and errdris is expressed in the second feature.

2. Learning through true-to-life learning tasks

The learning process should be initiated and structured through true-to life tasks. Such tasks
are called learning tasks. Learning tasks represent a rough and general frame of the activity to
be learned. They include the essential characteristics of the aclié@gretical knowledge

and practical skills are integrated and will develop within the carrying out of the learning
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tasks. Also the so-called key abilities like decision-making, planning abilities and social skills
are components of the learning tasks.

3. Promoting self-reliant action

The learning process should be aligned to a high final self reliance of the learners. For this pur-
pose it is necessary to develop appropriate learning material. This material must support the
self-reliant working on the learning tasks.

4. Experience-elated deepening of knowledge

Contrary to traditional knowledge centred instructions there is no theoretical prephase.
Instead, the necessary knowledge is developed within the context of the practical exercises.
After each exercise the experiences of the trainees and possible problems are discussed
together and the trainer emphasises important aspects. This is called experience-related deep-
ening of knowledge: the knowledge is deepened after the practical exercises when the trainees
already have some experience. This has proved to be especially motivating, because the train-
ees then see why they need the knowledge and in which context they can use it.

On the basis of theaBk-Oriented flaining Methodology several trainings have been devel-
oped. For instance a training for CNC-machine operators (Krogoll et al. 1988), training on the
use of computer programs (Rieder / Oesterreich 1996), and a training for working groups in
so-called “production islands” (Schilling 1994).

Experiences with these trainings suggested that the theoretical framework might as well be a
sensible basis for the development of a training for participative work design. The most impor-

tant question to be answered in this context is: How can learning tasks be constructed which
are less complex than a real design task and yet include the essential features of the real task.

5.3 Task-oriented training for participative work design

In order to oganise a basic task-oriented training for participative work design the author
developed a workshop conception of two days. According to the theoretical framework the
training consists of three elements (figure 2):

[ practical exercises and learning tasks,

0 knowledge acquisition and deepening that is embedded in the practical exer-
cises,

[0 a pool of learning material to support selffanised learning during the prac-
tical exercises.

The practical exercises are integrated in a production game that allows the construction of
appropriate learning tasks. In this game a plant is simulated in which simple products are made
out of papercardboard and glue.

In the first part of the game a typical traditional production with a strong division of labour is
simulated. In this part the trainees act as workers of the plant; each of the trainees has to carry
out a certain task.

In the course of the first part problems arise which are typical for a tayloristic production and
well known by the trainees. For example there will be problems with the supply and the trans-
port of material, quality problems will occur and there will be pressure of time at some work
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Fig. 2: Training for participative work design — three elements
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places. In this sense the game is quite realistic and true to life. Altogether the purpose of this
part is to build up a shared basis of experience which allows the trainees to work together on
the following parts.

In the second part the plant is to be redesigned and groupwork is to be introduced in order to
improve the production process and gain a higher level of quatithe same time the work-

ing conditions of the workers should be improved. The process of redesign should be a partic-
ipative one. In this part of the game the trainees will redesign the production process and
organise group work. It is subdivided into several tasks.

The first task is to analyse the working conditions of the tayloristic structure and to assess the
problems the trainees have experienced. The objective of the second task is the development
of goals for the redesign of the workitWh the third task the new workganisation is elab-

orated. The trainees work together on these tasks in small groups.

In the third part of the production game the worggamisations which were designed by the
trainees are simulated. Afterwards the experience the trainees had with these new work struc-
tures are evaluated (figure 3).

For each of the tasks learning material was developed to support the self-reliant working of the
trainees. The learning material includes on the one hand suggestions on how to work on the
tasks. For example brainstorming as a creativity technique and certain techniques for problem
solving in groups are introduced. On the other hand there is material concerning certain rele-
vant subjects, for example “conceptions of group work” and “human criteria for work design”
are briefly presented.

The learning material consists of short texts describing the main principles or the central ideas
of certain subjects. The material is meant to provide stimulating impulses without dictating the
trainees in detail how to work on the task.

After having finished a task the experiences of the trainees and the problems they had are dis-
cussed. In the course of these discussions it is possible to deepen the knowledge. The trainers
give additional comments and explanations on important aspects of the tasks. On the basis of
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Fig. 3: Training for participative work design — a production game
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their practical experience it is easy for the trainees to understand such additional theoretical
comments.

For example after having finished a task it is quite easy to discuss problems of co-operative
work because the trainees have usually just experienced it. On this background the techniques
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which are described in the pool of learning material can be explained in detail and the purpose
and the advantage of the techniques become very clear to the trainees.

It was already mentioned that playing a production game in a two-day-workshop can only be
a basic training for participative work design. Certainly the special advantage of the game is
that the overall context of the process is preserved and important phases can be practically
tried out in a way that is simplified but nevertheless true-to-life.

First experiences with the training conception were very promising. After the workshops the
trainees were asked to judge the learning process. The majority of the trainees expressed that
they gained quite a lot of understanding of what participative work design at the core is and
how complex the process is. Of special importance was that they could see each detail of the
training in its context. They saw this to be very motivating. Concerning the transfer of the
training efects it is important to mention that already during the workshop the trainees had
many ideas for redesigning their own work places.

These results allow the following concluding remark: In the literature dealing with participa-
tion it is often emphasised that employees being involved in work design have to be qualified
for this task. However this has not led to a corresponding amount of elaborated and well doc-
umented training conceptions. In this context the further adaptation cdgkeofiented fiain-

ing Methodology will help to reduce this deficiency
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6 Mirr oring the Organizational Structure: Data Modelling

Hansjurgen Paul, Institute for Wérk and Technology Science Centre North
Rhine-Westphalia, Production Systems Department, Gelsenkirchen (Germany)

6.1 Intr oduction

Not so rarely it occurs that practitionesd scientists think of company renewal, change of
work organization and introduction of new elaborated computer systems as autonomous fields
that are independent from each other and that can be dealt with in suclBaitthgy are not,

they are dependent.

It is the other way round: you cannot renew a company without changing the work processes
and the aganization of work by just introducing new software, you cannot work in a renewed
company with a new ganization of work using the old computer applications. This contribu-
tion will explain why company renewal and computer technology are highly interrelated and
will describe the importance of data modelling for successfarorational change.

You will see that data models can work as collective, external memoriegafaations. And

that each ganization has a data model: no matter if consciously or not, no matter if it can be
explicated by the members of thganization or not. Data modelling as a process of analysis
and reshape of a compasylata model has to be an integrated element of company renewal.
This has to be done cooperativaedyolutionarily by direct participation and by using “natural
language” methods and techniquesu'Yvill agree that @anizations benefit enormously from
well-designed, well-agyanized and maintained data models and that data modelling is as
important as finding the newganizational structure and developing thgamizations work-

flows.

6.2 A Question of Misunderstanding:Data versusinformation

Before we can go into any details about why and how to shape a data model, it is important to
understand that data and information aréedéint. Many people do not distinguish between

data and information or mix them up. For them a computer provides the user with information:
wrong — a computer is providing the user with nothing but data. For them a good computer
application produces as much data as possible and that this amount of data equals to the
amount of information: wrong — a lot of data does not mean a lot of information (see figure 1),
sometimes one single bit is enough.

Depending on the current context of a situatdataare interpreted by human beings; by this

act of interpretatiordata becomeinformation For a human being who cannot find a link
between the current context and the data presented to him, data will remain data — it is of no
information for him. Eg. the figures of the ¥ Street are nothing but data to me as long as |

am unable to interpret them.

This difference makes sense not only for individuals — much more is it true for groups. Each
individual group has to find its own set of rules for interpretation, rules that are shared by all
members of the group. The shared rules comprise things like language, characters, writings,
icons, signals, but also more task-specific elements such as what an order means and how a
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Fig. 1. Aot of data does not mean a lot of information
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certain activity has to be performed. Executing tasks cooperatively and exchanging informa-
tion requires agreements, in particular also agreements about the common interpretation of
data and their structures. Rather simple examples are technical drawings: it is quite obvious
how important the scale of the drawings and the measur&s eesmtimetres or inches — can
become.

Invoices are good examples to make the complexity of data modelling and the relations to the
processes of the ganization lucid. From the point of view of data modelling, invoices consist

e.g. of article name, article id, amount of article, price per article, taxes per article and the
total. But the data model of an invoice is not complete without the required data about cus-
tomer payment, way of delivery — and the indication whether the articles have been delivered,
the invoice has been paid. There has also to be an indicator in case the customer sends back the
articles or some of them.

Whenever it is tried to write down and define all the elements of a technical drawing, of an
invoice or any other “things” of importance in aganization, it is impossible to do this cor-
rectly and completely without the knowledge about the processes and structures gdinire or
zation. Knowledge about the workflows is absolutely needed.

Therefore, a data model consists of agreements about the common interpretation of data and
the datas structures are creating the data model: a framework where meaning is assigned to
data and data are linked according to the structure of workflows. A data model does not
depend on a computer system or computer application: even without any computer there is a
data model. Every ganization has a data model — no matter if it can be written down or not
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Fig. 2: The early days of data pocessing

The Hollerith Electric Tabulating System.

(Source: University of Hohenheim, Germany)

by the members of theganization, no matter if anybody is responsible for the maintenance of
the oganization$ model or not.

6.3 A Question of Unawaeness: about Organizations and Data Models

An organization and its data model are highly interrelated. Like a skeleton the data model
reaches every branch of amganization, the branches of amganization are linked together by

the data model. A data model can be regarded as the collective, external memorygahan or
ization — memorizing how data become information, how to act under certain conditions,
echang the structure of processes and the links between cooperating groups, mirroring the
dynamics of the ganizations development.

There are only a few ganizations that are aware of this memory and that treat this memory in
an adequate wayAs a consequence, an increasing numbergsrozations are facing a prob-

lem concerning their data model: usually data models are growing over the years without any
surveillance or monitoring and they are only seldom subject to explicit design activities.

As a result of this inattentiveness data models become bigger and bigger over the years, they
become extra complex, highly redundant and contradic@imanges in the structure of the
organization, . the discontinuation of branches and the omission of processes, do not neces-
sarily lead to smaller or less complex models — in most cases data are still collected although
it does not mean information for anybody any longer
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While certain problems of theganizations have their roots in the inadequate treatment of the
data model — sometimes no treatment at all — computers and computer applications are sold as
solutions for inadequate data models and resulting problems. But: computers do not tidy
things up, they count on allfairs being in order.

Thinking of computer systems as solutions fogamiizational problems very often can be
found in combination with the misunderstanding that data models are limited to computers.
They are not: they are an important part of the implementation of computer applications and
the design of databases, but data models exist also “outside” the coDpt#emodels cover

any activity within a companywhile computer applications mirror only a smaller ogédar
subset of the ganization-wide data model — just that subset that is supported by computer
applications.

6.4 Data Modelling: an Integrated Element of Company Renewal

How can an gganization with an inadequate data model and the problems that come along
with it get out of this situation? How can theanization solve its problems? First of all, the
organization has to understand that its problems g@narational problems — therefore, tech-
nical means like computers and computer applications can be only a part of the solution, along
with organizational solutions like the redesign of processes and structures ajahzation.

Very often the management skips the process of company renewal and starts with hiring exter-
nal experts for the analysis of the current data model and its re-creation. But this task is not the
task for external (computer application) experts: it is the task of the experts being responsible
for the work processes of theganization and the required information for each sub-task. It is

the task of those who have been working for that particular company for years and who know
each and every part of the production process, each and every task that has to be performed.
The members of the ganization — from workers over foremen up to the management — are the
most qualified people that can be found for data modelling and, in general, for company
renewal.

Concerning the data model the core idea is to take the chance ghaization-wide restruc-

turing and make the well-aimed, well-planned design of the data model an integrated element
of the change process. Before a new data model can be created particjatiagiglysis of

the old data model is neededy.econtradictions have to be detected and dissolved and redun-
dant elements have to be spotted. This crucial process of data modelling is then followed by
the adaptation and development of the information technical infrastructure. The training and
qualifying of the members of theganization, the introduction and the establishing of the new
structures, processes, ways and methods are the following stages of company renewal.

Although training, introduction and establishing sound like the final steps of company
renewal, they are not: they are the final steps in the circle of company renewal. Company
renewal is no once-in-a-lifetime process, company renewal is a permanent task g@ran or
zation in a turbulent sphere like todayharket. Therefore, the ability for renewal is a basic
gualification for an gganization (Frohlich / Pekruhl, 1996). In the following, we will not focus

on this more general aspect, but on the special task of data modelling and its methods and tech-
nigues.
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6.5 Methods for Integrated Data Modelling: Lessons Learned

Data modelling has to be done participatively because the special knowledge of the people
working in that particular ganization is the prerequisite for an adequate data model.
Although the aim and subject of the task is the data model it might firultlifo start with

talks about and presentation of data models. The members ofgdn@zation are the most
qualified experts for designing the data model, but yet there might be no one igahizar

tion who has ever seen a data model before. A special qualification is required to be able to
discuss elements of a data model, to describe and to compare data mgd#is, ability to

think and talk about “invisible” and abstract things or the knowledge of a very special notation
for data objects. This causes an imbalance between application experts and members of the
organization which is unfavourable for the members.

In order to strengthen the position of the members of th@naration, it might be easier and
more productive to start with processes of tlganization instead of data models. By doing so
less special knowledge,ge.no abstract special notation, is required and tha@ntzation-spe-

cific knowledge is the focus of interest. There is still an imbalance, but the imbalance is
favourable for the members of thegyanization.

It is much easier for the people to talk about their fields of activities and to give job descrip-
tions than to discuss data objects. Discussions about the processes gatieation can be

used as a “warming up”, for building up a communicative competence. Because it is relatively
easy for them to describe the things they do at their jobs, this phase of data modelling can stim-
ulate a “culture of work” for the project. The major benefit of this procedure: there will be
much fewer problems during the subsequent phases of the data modelling process.

There are more reasons for beginning data modelling with discussing abougfathizatrons
processes. Descriptions of thganization$ structure and its processes are findings of com-
pany renewal. Therefore, it is very productive to start data modelling with those results. In
addition data modelling will verify the findings of the earlier stages, not only the people’
understanding of the findings, but it will also scan for missing, redundant and contradictory
elements.

During data modelling no methods should be used which increase or reawake gaps between
the external experts and the members of tharoeation. It is of great importance to continue

to communicate and not to focus on artificial and formal languages or abstract methods. A
concentration on participation-oriented methods and the strengthening of evolutionary con-
cepts is more important than a formal correctness of the notation.

The aim of the process is an adequate afiderft data model mirroring the ganizational
structure and its processes. Again, formal correctness in the sense of mathematical-technical
notation is less important in the crucial initial phases than the mapping betwyeeization

and data model. Natural language and the terms and expressions usedyaneatoon are
representing a rich knowledge for data modelling. In the following we will focus on this
“knowledge base”.

6.6 The Natural Language Approach for Data Modelling

Every company has a specific language: certain terms and phrases that are of very little use for
others, but say very much to the members of tharoration. Sometimes the terms are refer-
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ring to explicit code lists, g. at police stations or at fire brigades, but in most cases those
“company slangs” are natural languages that comprise a lot of information abouyfathiz @+
tion and its processes. This knowledge is a powerful basis for data modelling.

The terms, expressions, phrases, metaphors etc. used igaaization can give answers to
questions like why and how does thgamization work, what are the objects people work

with, what are the processes people are involved in, which processes do work and which do
not. The analyses of these very precise languages — languages with little redundancy and less
contradictions than usually expected — are &inieft, cooperation-oriented approach focus-

ing on the experts for the tasks (workers, employees), not on plans and ideals other people
might have, eg. managers.

There are several approaches which deal with the design of computer applications based on
linguistic criticism, eg. “program design” by informal English descriptions (Abbott 1983, see
Ortner / Schienmann, 1996 for more examples). They can be characterized by their use of nat-
ural languages, g. user expert languages, in contrast to approaches that focus on artificial lan-
guages, @. diagram languages. Those methods of the natural language approach include rep-
resentatives from all involved parts of thgamization, not excluding anybody because of his

or her inability to deal with design methods respectively design tools. They aim at a consistent,
clear and literal description of all relevant facts basing on the natural language spoken by the
members of the ganization.

But there are diérences in the quality of company slangs: depending on the area of business
and the branch of industry the company slang may be elaborated and precise or redundant and
rough. © deal with this problem, two variants of the natural language approach were devel-
oped: the empirical approach and the constructive approach.

The empirical approach can be used if the company slandfisentfy exact and meets the

needs of development techniques, usually for the development of computer applications. The
company slang becomes the basis of data modelling, the statements and descriptions given by
the members of the ganization are used directly in the design of the data model. There is an
analytical form of the empirical approach which does exactly represent the statements on the
facts in an application area by formal means, while in the experimental form circumstances of
communication are simulated by recorded speech acts (cf. Ortner / Schienmann, 1996).

If the company slang is contradictpnot as exact as needed and if it does not meet the needs

of development techniques, a neyuasi-natural and regulated language — a normative lan-
guage — has to be developed. Those methods are summarized under the term constructive
approach. The development of that language, of course, has to be done in a participative and
systematical process together with the members of ganimation (for more information see
Ortner / Schienmann, 1996).

Although the diferent forms of the natural language approach have been described as demo-
cratic and fair methods, they are not necessarily participation-oriented. Sometimes they are
misused as a mean of separatiog, eetween application developers and application users,
but they are supposed to work the other way round: they can bring developers and users
togethey let them find an adequate common language. The methods of the natural language
approach can be seen as communication facilitators.
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Sometimes it is expected that the methods of the natural language approach can be used to
close the communicative gap between experts and members ofdinézation automatically

They are regarded as automatic translation tools between taeenliflanguages. But there

can never be a tool like that, as the communicative gap is a semantic problem, not a syntactical
one. Therefore, a tool for information exchange is needed, not a sort of “language compiler”.

The methods of the natural language approach are fostering communicative processes among
all involved groups by equalizing the power of influence on the process. One of théesitte ef

of these methods is that nobody can hide behind formal (in)correctness. The process does no
longer depend on the ability of formal abstraction, it uses the potential of everyday language
and the human skill of talking. There is nothing strange to be learned for those who take part
in the process of data modelling, only using the words and phrases of working life.

6.7 From Approaches to Practice: How to Bring Things to Everyday Life

The natural language approach and the advantages of its methods for the redesign of data mod-
els as an integrated element of company renewal are so advantageous that one might wonder
why those methods are not everydagtactice. The reason why is not a methodical one, the
largest hindrances still are the gaps between the involved expert groups. A surmounting of the
gaps is required, but not all groups are prepared.

The smallest gap exists betweenfsad management. In an increasing number of companies
staf and management have come to the conclusion that their real interests and aims are not
that much contradictoryGood jobs and sound finances go hand in hand.”, the Daedh T
nological Institute summarizes its findings — findings that are not only made in Denmark.

But gaps become wider and wider the more expertise comes intd p&ayall have their idea

how to change the world of work and what the most important aspects are: work psycholo-
gists, industrial scientists, engineering scientists, software developers, computer scientists.
Cooperation of these expert groups — along with management dnaf stabmpany — is sel-

dom found. Most of the ganizations are left alone with theiganizational problems or there

is only one of the external expert groups. The cooperation of all expert groupsga har
required, the coordination of methods and the exchange of (interim) resgigiftional
change is not the task of one single expert group, there is no exclusive right for the one and
only method, the ultimate approach.

Organizational change is a very complex task and the support of a chamggngation is the

task for a spectrum of expert groups — including the members ofgaeization themselves.

It is no job that can be done without any involvement, it requires to come closer and to take
part. When you are close enough, you will see that company renewal gardzational
change are permanent challenges for successgfahimations. That is what makes the support

of the change process so complex: thgeanization has to become able to adapt itself to the
changing environment and to qualify itself for new challenges. Flexibility and agility have to
become the normal case — a goal that can be reached only by cooperation.
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