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The f o l l o w i n g case study deals w i t h innovations i n manpower and 
t r a i n i n g p o l i c i e s on the f i r m l e v e l which are developed i n the 
course of a t e c h n o l o g i c a l i n n o v a t i o n process: the plan n i n g , con-
s t r u c t i o n and implementation of a f l e x i b l e manufacturing system 
(FMS) i n a l a r g e West German mechanical engineering Company. The 
process of designing and implementing t h i s FMS r e q u i r e d a p p r o x i -
mately seven years (1977 - 1984) and was sponsored by the German 
government. Düring t h i s e n t i r e p e r iod of time s o c i o l o g i s t s from 
the I n s t i t u t e f o r S o c i a l Research IFS Munich p a r t i c i p a t e d as r e -
searchers i n the implementation process. This case has been ex-
t e n s i v e l y documented by S c h u l t z - W i l d , Asendorf e t . a l . 1986. 





1. THE TECHNOLOGICAL INNOVATION AND ITS OBJECTIVES 

The FMS was developed and i n s t a l l e d i n the parent p l a n t of a Com­
pany s p e c i a l i z e d i n tr a n s m i s s i o n equipment f o r the automotive i n -
d u s t r i e s i n the south of the Federal Republic w i t h approximately 
7000 employees. The m a j o r i t y of the production workers engaged i n 
metal c u t t i n g w i t h i n mechanical manufacturing i n t h i s p l a n t are 
s e m i - s k i l l e d workers. 

This p l a n t mainly produces gear boxes f o r t r u c k s , busses and spe­
c i a l v e h i c l e s i n medium and l a r g e - s c a l e s e r i e s . Therefore the 
Company i s dependent on t h e i r customers o r d e r i n g p o l i c i e s , most of 
them being l a r g e s c a l e companies from the heavy v e h i c l e s e c t o r and 
i n t u r n s e n s i t i v e to business f l u c t u a t i o n s . This S i t u a t i o n places 
the Company under considerable pressure as f a r as i n n o v a t i o n , 
r a t i o n a l i z a t i o n and f l e x i b i l i z a t i o n are concerned. 

Düring the seventies the market f o r heavy v e h i c l e s became i n c r e a s -
i n g l y t u r b u l e n t and thus the Company f s framework c o n d i t i o n s of 
manufacturing a l s o became more demanding. One of the r e a c t i o n s to 
t h i s was a considerable increase i n Investments during the second 
h a l f of the s e v e n t i e s . The d e c i s i o n to construct and i n s t a l l a 
f l e x i b l e manufacturing system was part of these increased e f f o r t s 
and pursued s e v e r a l o b j e c t i v e s : 

- Production o p t i m i z a t i o n played a major r o l e , and t h i s meant 
t r a d i t i o n a l r a t i o n a l i z a t i o n by i n c r e a s i n g the degree of auto­
mation as w e l l as enhancing the manufacturing f a c i l i t i e s ' c a ­
p a c i t y f o r r e a c t i o n . A r e d u c t i o n of through-put times should 
increase d e l i v e r y c a p a c i t y w h i l e a l s o help to reduce s t o r i n g 
costs and c a p i t a l requirements f o r semi-manufactured p a r t s . 

- Moreover there were a l s o Company i n t e r e s t s concerning market 
p o l i c i e s connected w i t h the r e a l i z a t i o n of the p r o j e c t : the 
development of manufacturing equipment and handling technology 
t r a n s f e r a b l e to other p l a n t s should help probe the chances f o r 
a venture i n t o a new market s e c t o r . 



- F i n a l l y the p r o j e c t was c a r r i e d out w i t h the e x p l i c i t aim of 
improving the q u a l i t y of working l i f e , whereby p a r t i c u l a r con-
s i d e r a t i o n was given to reducing p h y s i c a l work burdens and 
d e a l i n g w i t h problems p a r t a i n i n g to monotony on the j o b . 

A f t e r a two year p r e l i m i n a r y planning phase, the design and 
c o n s t r u c t i o n of the FMS was s t a r t e d i n 1977 w i t h a grant by the 
Fe d e r a l M i n i s t r y of Research and Technology. 1981 the f i r s t 
machine t o o l s were i n s t a l l e d , 1982 saw the f i r s t t e s t i n g of p a r t s 
of the system and from the autumn of 1984 on the system has been 
i n c r e a s i n g l y a t t a i n i n g normal running c o n d i t i o n s . 

The system has been conceived f o r the metal c u t t i n g of gears from 
three part f a m i l i e s i n s m a l l to medium s i z e d batches. The system 
handles the e n t i r e "softmachining", that i s a l l necessary opera-
t i o n a l phases before the process of hardening the workpieces. The 
t o t a l of fourteen machine t o o l s are grouped i n t o t h i r t e e n 
machining c e l l s , each c o n t a i n i n g one robot and three s t a t i o n s f o r 
workpiece c a r r i e r s . A fourteenth c e l l i s the c e n t r a l l o a d i n g and 
unloading S t a t i o n w i t h component c a r r i e r s t a t i o n s and a robot. As 
f a r as m a t e r i a l f l o w i s concerned, the c e l l s are concatenated by 
means of a gantry crane and the c e n t r a l workpiece storage f a c i l i -
t i e s ; i n terms of Information f l o w the c e l l s are i n t e r l i n k e d by a 
superordinated c o n t r o l u n i t by means of a mainframe process 
Computer (compare i l l u s t r a t i o n 1). 

The development of system technology d i d not aim f o r t o t a l auto­
mation, as a system of t h i s s i z e and complexity demands the 
presence of s e v e r a l Operators i n a l l cases. While a re d u c t i o n of 
s t a f f compared w i t h previous manufacturing was intended, a system 
team of about s i x persons per s h i f t (running i n two s h i f t s ) was 
opted f o r from the S t a r t . 

The d i f f e r e n c e i n terms of manufacturing s t r u c t u r e s between 
conventional part p r o c e s s i n g w i t h stand-alone machines and the new 
system l i e s primärily i n the i n t e r l i n k a g e of the processing 
s t a t i o n s . The system team i s l e f t w i t h the f o l l o w i n g work tasks to 
deal w i t h : 



- The main task i s the r e s e t t i n g of the p a r t i a l l y d i f f e r i n g 
machine t o o l s and robots; the r e a d i n g - i n and o p t i m i z a t i o n of 
NC-programs as w e l l as the exchanging of t o o l s and the a d j u s t -
ment of clamping devices. 

- A f u r t h e r job which i s c o m p a r i t i v e l y undemanding i n terms of 
s k i l l s yet p h y s i c a l l y strenuous i s the manual feeding of the 
system wi t h blanks and the unloading of the processed gears at 
the system's c e n t r a l l o a d i n g and unloading S t a t i o n . 

- F i n a l l y there are a whole s e r i e s of C o n t r o l l i n g and monitoring 
tasks p e r t a i n i n g to the running of the e n t i r e system as w e l l as 
such having to do w i t h i n d i v i d u a l machining c e l l s . 

Apart from the tasks mentioned above there are a number of a d d i -
t i o n a l tasks ranging from simple Service Jobs such as C l e a r i n g 
away chips to the more demanding tasks of q u a l i t y c o n t r o l or t o o l 
p r e s e t t i n g . 
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ALTERNATIVES IN MANPOWER POLICIES 

As i s the case w i t h most companies, s o c i a l c o n s i d e r a t i o n s and 
manpower p o l i c i e s o r i g i n a l l y played no major r o l e i n the d e c i s i o n 
making processes concerning t e c h n i c a l - o r g a n i z a t i o n a l innovations 
( H i r s c h - K r e i n s e n / S c h u l t z - W i l d 1986): thus f o r a long time there 
was such a preoccupation w i t h the numerous t e c h n i c a l questions of 
system design, determination of the spectrum of p a r t s to be pro-
cessed as w e l l as the s e l e c t i o n and the design of t o o l machines, 
robots e t c . , that questions concerning the personnel p o l i c i e s f o r 
i n t e g r a t i n g the new system i n t o the manufacturing process were 
given l i t t l e c o n s i d e r a t i o n . I t was more or l e s s i m p l i c i t l y assumed 
that the usual mechanisms of personnel adjustment which had proven 
s u c c e s s f u l during the course of previous i n n o v a t i o n processes of a 
t e c h n i c a l - o r g a n i z a t i o n a l nature and the a p p l i c a t i o n of t r u s t e d and 
t r i e d p r i n c i p l e s of o r g a n i z a t i o n a l s t r u c t u r e s based on a d i v i s i o n 
of l a b o r would ensure an unimpeded implementation process. 

In the case of t h i s p a r t i c u l a r i n n o v a t i o n , however, there were a 
number of s p e c i a l f a c t o r s which f i n a l l y l e d to a more extensive 
c o n s i d e r a t i o n of the questions of work Org a n i z a t i o n and manpower 
planning: the complex and new character of the system; the i n f l u ­
ence exerted i n many d i f f e r e n t ways by the numerous experts from 
outside the Company i n v o l v e d i n the process v i a the framework of 
the government support granted; and l a s t but not l e a s t the p a r t i c ­
u l a r a t t e n t i o n p a i d to t h i s system by the works C o u n c i l and union 
r e p r e s e n t a t i v e s . The d i s c u s s i o n focussed on three problem areas: 

- the employment of manpower from the Company i n t e r n a l versus the 
e x t e r n a l l a b o r market; 

- the choice between a low versus a high degree of d i v i s i o n of 
l a b o r ; 

- the r e s p e c t i v e r o l e of t r a i n i n g versus s e l e c t i o n of the best 
s u i t e d workers f o r the FSM-team. 

a. E x t e r n a l Versus I n t e r n a l Manpower P o l i c y S o l u t i o n 

In the case of implementing manufacturing equipment which i s 
complex and h i g h l y i n n o v a t i v e i n comparison to conventional 



manufacturing equipment i t would seem an obvious p o l i c y to r e c r u i t 
persons from the external labor market f o r the newly created Jobs 
who have the necessary s k i l l s and experience i n the new forms of 
technology employed. This course of action was not s e r i o u s l y 
considered, however, i n part due to the influence of the works 
Council and the union, but also because of the project's p i l o t 
character; the project p a r t i c i p a n t s soon decided to s t a f f the new 
Jobs with s u i t a b l e workers from the Company's i n t e r n a l resources 
thus allowing Company s t a f f to benefit from the improved working 
conditions aimed f o r . 

For the same reasons the p o s s i b i l i t y of simply dismissing workers 
displaced from the t r a d i t i o n a l manufacturing area by the new 
system was hardly considered. Insofar as these members of s t a f f 
cannot be provided with Jobs within the new system, further 
in-house t r a n s f e r a l s would r e s u l t , i n which case the works Council 
can make use of i t s co-determination r i g h t and can safeguard the 
i n t e r e s t s of the workers a f f e c t ed. In the case of a general 
reduction of manpower requirements, a p o l i c y of d i r e c t dismissals 
on the grounds of the p a r t i c u l a r innovation i s not regarded as 
being an acceptable course of a c t i o n ; i t i s highly l i k e l y that i n 
such a case the necessary personnel reduction could be r e a l i z e d 
only by making use of the " n a t u r a l " f l u c t u a t i o n i n connection with 
ceasing a l l new r e c r u i t i n g s . 

In the l i g h t of these conditions an in-house manpower adjustment 
was the only v i a b l e course of action. 

b» High Versus Low Degree of D i v i s i o n of Labour 

In designing work Organization within a f l e x i b l e manufacturing 
system, that i s combining the remainging tasks to Jobs and work-
places, there are, according to a l l experience gathered to date, 
two basic courses of a c t i o n which can be pursued, which w i l l be 
described i n s i m p l i f i e d form i n the following (compare I l l u s t r a ­
t i o n -2): 
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In the one case the system s t a f f consists mainly of a number of 
s p e c i a l i z e d machine Operators of a medium number of s p e c i a l i z e d 
machine Operators of a medium s k i l l s l e v e l , who have the task 
of monitoring and p r a c t i c a l l y s e t t i n g - u p s e v e r a l machine t o o l s 
of the same or s i m i l a r type. A d d i t i o n a l y there are one or two 
u n s k i l l e d workers who perform the l e s s demanding and strenuous 
task of lo a d i n g and unloading the system as w e l l as other 
a u x i l l i a r y f u n c t i o n s . There are a l s o one or two system l e a d e r s , 
foremen or s h i f t l e aders who must be q u a l i f i e d t e c h n i c i a n s w i t h 
a d d i t i o n a l s p e c i a l knowledge. T h e i r job i s C o n t r o l l i n g the 
e n t i r e system, managing production planning and c o o r d i n a t i o n , 
as w e l l as s u p e r v i s i n g the system's personnel and t a k i n g care 
of a l l tasks r e q u i r i n g communication and i n t e r a c t i o n w i t h other 
Company departments. This type of system team cannot f u l f i l l 
a l l necessary f u n c t i o n s themselves, which means that t e c h n i c a l 
s e r v i c e personnel from other departments must intervene to a 
more or l e s s g r e a t e r extent, f o r example f o r the p r e - s e t t i n g of 
t o o l s , q u a l i t y c o n t r o l , programming and program adjustment, 
as w e l l as i n the case of r e p a i r and maintenance t a s k s . 

In the second case the e n t i r e system team c o n s i s t s .exclusively 
of s k i l l e d craftsmen who are capable of performing a l l metal 
c u t t i n g p r ocessing techniques and who have a d d i t i o n a l knowledge 
of e l e c t r o n i c s , r o b o t i c s , and programming e t c . Each of these 
system Operators i s capable of performing a l l necessary system 
tasks. These system Operators form a group which i s r e s p o n s i b l e 
f o r system running and subsequently each worker performs 
d i f f e r e n t tasks as necessary. Apart from the immediate system 
running and Controlling, personnel of t h i s type can take on 
a d d i t i o n a l tasks - n a t u r a l l y i n v a r y i n g degrees according to 
the amount of work to be performed and Staffing l e v e l s given -
which i n the f i r s t case described had to be handled by other 
Company departments. Only complicated programming Jobs and 
r e p a i r and maintenance tasks r e q u i r i n g extensive or s p e c i a l 
s k i l l s and q u a l i f i c a t i o n s ( f o r example i n the e l e c t r o n i c s sec­
t o r ) are performed by s p e c i a l i s t s from outside of the system. 



Obviously these two s t r u c t u r a l types of work Organization are 
extremes. Yet while mixed forms are most l i k e l y to be found i n 
a c t u a l Company p r a c t i c e , they w i l l s t i l l always tend more or l e s s 
strongly towards one or the other extreme form. 

In the case examined i t was to be expected that the work Organi­
z a t i o n w i t h i n the f l e x i b l e manufacturing system would tend towards 
the f i r s t described s t r u c t u r a l type of work Organization based on 
a distinct division of l a b o r . This i s because a p r e l i m i n a r y 
d e c i s i o n i n favor of in-house personnel adjustment would most 
probably a l s o r e s u l t i n the t r a d i t i o n a l l y dominant p r i n c i p l e s of 
work s t r u c t u r e s w i t h i n the area of conventional manufacturing 
being t r a n s f e r r e d to the FMS. 

The form of work Organization and the s k i l l s s t r u c t u r e which had 
evolved i n the Workshops where the gears to be manufactured by the 
FMS had been produced so f a r , can be b r i e f l y d escribed as 
"semi-skilled manufacturing". Most of the Operators working w i t h 
the conventional t o o l machines are s p e c i a l i z e d s e m i - s k i l l e d 
workers, w i t h s p e c i a l experience i n handling t h e i r p a r t i c u l a r 
machines or p a r t i c u l a r processing techniques. They are p a r t i a l l y 
a b l e - i n the case of longer experience - to set up t h e i r own 
machines. T h e i r work however, i s complemented by more h i g h l y 
s k i l l e d t o o l s e t t e r s or foremen as w e l l as by the Services of t o o l 
p r e - s e t t i n g , in-house t r a n s p o r t , q u a l i t y assurance, schedule 
supervision e t c . Although the Company i s not engaged i n mass 
production i n the usual sense of the word, the p r e v a i l i n g u t i l i ­
zation of manpower i s h i e r a r c h i c a l l y and functionally based on a 
high degree of d i v i s i o n of l a b o r . 

I t would be i n accordance to t h i s work system p r e v a i l i n g i n the 
area of conventional manufacturing i f the remaining tasks at the 
FMS would be formed to a number of Jobs w i t h d i f f e r e n t tasks and 
d i f f e r i n g s k i l l s requirements each. In t h i s case, however, a f t e r 
c o nsiderable d i s c u s s i o n between members of management, works 
Council and union r e p r e s e n t a t i v e s , as w e l l as Company e x t e r n a l 
a d v i s o r s and researchers, i t was decided upon to regard a l l t a s k s , 
as f a r as p o s s i b l e , as belonging to the o p e r a t i o n a l scope of the 



system team. The aim was to e s t a b l i s h the lowest degree of f i x e d 
d i v i s i o n of l a b o r p o s s i b l e , i n other words to avoid the permanent 
assignment of s p e c i f i c tasks to i n d i v i d u a l workers. This means 
that the tasks having to be d e a l t w i t h at a given time are per­
formed according to a task r o t a t i o n scheme, w h i l e a l s o adapting to 
the v a r y i n g amounts of work and personnel a v a i l a b i l i t y . 

c. Personnel S e l e c t i o n Versus T r a i n i n g 

As determined by the p r e l i m i n a r y d e c i s i o n f o r an in-house manpower 
adjustment and a c e r t a i n form of work s t r u c t u r e w i t h i n the FMS, 
there are two a l t e r n a t i v e courses of a c t i o n conceivable f o r 
f I l l i n g the new Jobs w i t h s u i t a b l e personnel: 

- The f i r s t Solution amounts to minmizing t r a i n i n g expenditures 
and conversion c o s t s by s e l e c t i n g those members of s t a f f best 
s u i t e d f o r the new tasks and already possessing r e l e v a n t 
know-how and experience. 

- The a l t e r n a t i v e forsees g i v i n g the more average s k i l l e d members 
of s t a f f , p o s s i b l y those from the r e s p e c t i v e s e c t o r s of conven­
t i o n a l manufacturing to be clos e d down i n p a r t , p r a c t i c a l and 
t h e o r e t i c a l t r a i n i n g f o r t h e i r new tasks w i t h i n the FMS. 

The f i r s t course of a c t i o n of "creaming o f f " i s the usual proce-
dure w i t h i n most companies, p a r t i c u l a r l y i n the case of t e c h n i c a l -
o r g a n i z a t i o n a l i n n o v a t i o n s which tend to be executed i n small 
s t e p s . Such a p o l i c y , however, i s inadequate when extensive 
innovations w i t h new job types are to be c a r r i e d out, and could 
p l a c e workers under considerable s t r e s s . 

In accordance w i t h the p r o j e c t T s s p e c i a l c o n d i t i o n s a course of 
a c t i o n was opted f o r whereby e x p l i c i t and f i n a n c i a l l y supported 
t r a i n i n g measures played an important r o l e . 

A l l i n a l l , the d e c i s i o n s made ensured that the i n t r o d u c t i o n of 
the FMS not only e s t a b l i s h e d i n n o v a t i v e technology, but a l s o 
manpower p o l i c i e s of an e q u a l l y i n n o v a t i v e nature. 

1*01 



THE FMS AS A MODEL OF SKILLED TEAM WORK 

In designing and implementing the FMS-work Organization t r a d i ­
t i o n a l an<I new p r i n c i p l e s and methods have been combined. 

a* Work Org a n i z a t i o n and S k i l l Requirements 

Compared w i t h t r a d i t i o n a l s t r u c t u r e s the form of job design chosen 
reduces the d i v i s i o n of l a b o r i n three res p e c t s : 

- the h i e r a r c h i c a l d i v i s i o n of l a b o r w i t h i n one manufacturing 
area which i s d i f f e r e n t i a t e d i t s e l f according to the a u t h o r i t y 
of i n d i v i d u a l employees to i s s u e d i r e c t i v e s and t h e i r s k i l l s 
l e v e l s (as t r a d i t i o n a l l y given between u n s k i l l e d and semi-
s k i l l e d workers, machine Operators, r e l i e f men, t o o l s e t t e r s , 
foremen and system leaders) i s more or l e s s d i s s o l v e d ; 

- the t e c h n i c a l d i v i s i o n of l a b o r , p a r t i c u l a r l y between the 
d i f f e r e n t machining methods ahd machine Jobs (such as t u r n i n g , 
m i l l i n g , broaching) no longer e x i s t s ; 

- l a s t l y , there i s a r e d u c t i o n of the f u n c t i o n a l d i v i s i o n of 
l a b o r between the manufacturing Workshop and those t e c h n i c a l 
Services r e l a t e d to the production area (such as Operations 
s c h e d u l i n g , p r e - s e t t i n g of t o o l s , programming, and q u a l i t y 
assurance). 

This r e d u c t i o n of t r a d i t i o n a l d i v i s i o n of l a b o r corresponds to 
the system s t r u c t u r e of the t e c h n i c a l equipment and i s connected 
to a form of team work: the tasks to be performed are not r i g i d l y 
assigned to c e r t a i n i n d i v i d u a l members of system s t a f f , but are 
handled by the group of workers as a whole and are subsequently 
d i v i d e d up according to the given work s i t u a t i o n s . 

Such a model of work O r g a n i z a t i o n corresponds to the workers* 
i n t e r e s t s i n balanced work tasks o f f e r i n g a c e r t a i n amount of 
d i v e r s i t y , and i n Jobs which r e q u i r e a c e r t a i n l e v e l of s k i l l s 
w h i l e o f f e r i n g reasonable working c o n d i t i o n s w i t h low work bur-
dens. This s t r u c t u r e a l s o complies w i t h c e r t a i n Company i n t e r e s t s : 
manpower u t i l i z a t i o n can f l e x i b l y adapt to given work s i t u a t i o n s 



( f o r example the r e s e t t i n g , or l o a d i n g and unloading tasks which 
do not a r i s e r e g u l a r l y e f f i c i e n c y ) ; vacancies caused by i l l n e s s , 
h o l i d a y s , e t c . can be more e a s i l y compensated f o r . 

By nature of i t s s t r u c t u r e and contents t h i s work Org a n i z a t i o n 
makes new demands on the q u a l i f i c a t i o n s of the FMS operating team. 
I f a l l team members are to be able to perform the d i v e r s e work 
tasks according to a r o t a t i o n system, then uniform s k i l l s on a 
r e l a t i v e l y h i g h l e v e l are c a l l e d f o r . In substance, a b a s i c a l l y 
new p r o f i l e of s k i l l s and knowledge w i l l be the r e s u l t : 

- F i r s t of a l l there i s the d i v e r s i t y of processing techniques 
and machines which system workers must be able to operate. 
These d i f f e r e n t metal c u t t i n g production methods are a l s o to be 
found i n conventional manufacturing; yet i n that case a machine 
Operator i s u s u a l l y s p e c i a l i z e d on one type of machine, and a 
t o o l s e t t e r w i l l normally have to d e a l w i t h only one or two 
r e l a t e d processing methods. 

- In a d d i t i o n a command of r o b o t i c s i s r e q u i r e d as w e l l as compe 
tency i n a number of technologies and methods ( t o o l p r e - s e t ­
t i n g , programming, q u a l i t y c o n t r o l , etc.) which i n most cases 
are t r a d i t i o n a l l y handled by s p e c i a l i z e d s e r v i c e departments. 

- F i n a l l y , a c e r t a i n knowledge of the o v e r a l l c o n t r o l of the 
e n t i r e system i s r e q u i r e d , i n c l u d i n g a knowledge of the 
system*s I n t e g r a t i o n i n t o superordinate Company s t r u c t u r e s 
(such as production planning and s c h e d u l i n g , m a t e r i a l and blank 
supply, r e p a i r and maintenance, f o r example). A grasp of such 
comprehensive Information, which goes f a r beyond the usual 
demands made on manufacturing workers i n conventional produc­
t i o n processes, i s an e s s e n t i a l p r e c o n d i t i o n f o r the system 
team's c a p a c i t y f o r t a k i n g r e s p o n s i b i l i t y f o r o v e r a l l system 
running as w e l l as f o r that part of a l a r g e r production process 
which i s being handled by the system. 

Therefore a new type of production worker i s c a l l e d f o r , combining . 
elements of the t y p i c a l s k i l l s h e l d by s e m i - s k i l l e d workers, 
s k i l l e d craftsmen, but a l s o the k i n d of s k i l l s and know-how he l d 
by t e c h n i c i a n s and foremen. At the time these innovations were 



being implemented there was no i n s t i t u t i o n a l i z e d trade i n the 
metal I n d u s t r i e s f o r production workers of t h i s type nor d i d any 
regulär v o c a t i o n a l t r a i n i n g scheme e x i s t i n the Federal Republic. 
The f a c t that the e x i s t i n g system of i n d u s t r i a l trades and voca­
t i o n a l t r a i n i n g had nothing to o f f e r i n t h i s respect and the. l a c k 
of adequate f u r t h e r t r a i n i n g measures w i t h i n the companies gave 
r i s e to the i n n o v a t i v e t r a i n i n g p o l i c i e s pursued during the course 
of FMS-implementation., 

b. Personnel S e l e c t i o n and T r a i n i n g 

In S t a f f i n g the FMS w i t h s k i l l e d production workers the Company 
pursued a p o l i c y of s e l e c t i n g s u i t a b l e workers who already had a 
c e r t a i n degree of r e l e v a n t s k i l l s , as w e l l as preparing the 
persons s e l e c t e d f o r t h e i r f u t u r e Jobs by g i v i n g them s p e c i f i c 
t r a i n i n g . While t h i s combination of s e l e c t i o n and t r a i n i n g i s 
common p r a c t i c e i n S t a f f i n g Jobs r e q u i r i n g a higher l e v e l of 
s k i l l s i n conventional manufacturing, the t r a i n i n g measures 
c a r r i e d out i n t h i s s p e c i f i c case exceeded the normal extent of 
worker t r a i n i n g by f a r . 

The new jöbs were a d v e r t i s e d w i t h i n the Company and more than 
f i f t y workers subsequently a p p l i e d . Two p i l o t groups of ten 
persons each were then chosen. The s e l e c t i o n c r i t e r i a were c o n t r a -
d i c t o r y i n p a r t : on the one hand the o b j e c t i v e was get the new and 
complex system running as e f f i c i e n t l y as p o s s i b l e , thus r e q u i r i n g 
experienced arid w e l l q u a l i f i e d personnel, p a r t i c u l a r l y i n view of 
the f a c t that r e l i a b l e t r a i n i n g concepts were yet l a c k i n g . On the 
other hand the aim was pursued, p a r t i c u l a r l y on the part of the 
works Council, of g a i n i n g experience i n developing FMS-training 
f o r a general extension of in-house f u r t h e r v o c a t i o n a l t r a i n i n g ; 
thus suggesting that the more average production workers, that i s 
mainly s e m i - s k i l l e d workers should be considered. 

The persons chosen f o r the f i r s t p i l o t group were predominantly 
workers already possessing a c e r t a i n degree of r e l e v a n t s k i l l s as 
w e l l as many years of Company experience i n some cases, w h i l e the 



l a s t mentioned s e l e c t i o n c r i t e r i a played a somewhat greater part 
i n the forming of the second p i l o t group, which s t a r t e d w i t h 
system work at a l a t e r date than the f i r s t group. 

The manpower s t r u c t u r e of the p i l o t groups does, however, dev i a t e 
s i g n i f i c a n t l y from that of the p l a n t ' s average manufacturing 
workers and p a r t i c u l a r l y from that of the machine Operators 
engaged i n conventional manufacturing i n the same area of produc­
t i o n : the FMS workers are younger on average, have been employed 
w i t h i n the Company f o r a s h o r t e r p e r i o d of time, and above a l l , 
have had b e t t e r t r a i n i n g . S e v e r a l f o r e i g n workers were a l s o 
i n c l u d e d , yet i n comparison to other corresponding areas of 
conventional manufacturing t h e i r p a r t i c i p a t i o n i n the FMS teams i s 
d e c i d e d l y low. 

This s o r t of r e s t r i c t e d creaming-off p o l i c y not only helped to 
overcome d e f i c i e n c i e s and problems i n f u r t h e r t r a i n i n g f o r 
FMS-work, but a l s o c o n t r i b u t e d towards g e t t i n g the system running 
as f a r as t e c h n o l o g i c a l matters are concerned. The workers' 
previous experience, t h e i r q u a l i f i c a t i o n s and s k i l l s as w e l l as 
t h e i r commitment added up to a high Performance l e v e l d u r i n g the 
system's r u n n i n g - i n phase. This was p a r t i c u l a r l y notable i n the 

*) ' 
case of the f i r s t group, but a l s o h e l d true f o r the second . 

There i s a marked d i f f e r e n c e between the t r a i n i n g process c a r r i e d 
out f o r FMS-work and the u s u a l type of Company on the-job 
t r a i n i n g . While the former cannot be regarded as regulär voca­
t i o n a l t r a i n i n g , i t s form and contents do deviate from t r a d i t i o n a l 
i n - p l a n t f u r t h e r t r a i n i n g procedures and moreover, t h e i r general 
framework c o n d i t i o n s are f a r more favourable. 

*) The FSM-workers played a considerable p a r t i n overcoming the 
numerous f a u l t s and break-downs which occurred during machine 
t e s t i n g and the c o n s t r u c t i o n of the system; moreover working 
I n s t r u c t i o n s and Operator's manuals were p a r t i a l l y l a c k i n g and 
had to be compiled and programming and program o p t i m i z a t i o n 
of the NOmachines t r i e d and t e s t e d e t c . 



Due to i t s Status as a l a r g e - s c a l e development p r o j e c t w i t h a long 
planning and ru n n i n g - i n p e r i o d (and moreover being government 
supported and accompanied by researchers and other Company e x t e r ­
n a l e x p e r t s ) , t h i s FMS a l s o became something of a l e a r n i n g Work­
shop. The f o l l o w i n g elements of FMS-training d i f f e r from t r a d i ­
t i o n a l on-the-job t r a i n i n g : 

- The t r a i n e e s were re l e a s e d from work w h i l e c o n t i n u i n g to 
r e c e i v e füll pay and thus given the comparatively favourable 
chance of l e a r n i n g without the immediate pressure of an ongoing 
manufacturing process; 

- Learning w i t h i n a team was continued f o r a longer u n i n t e r r u p t e d 
p e r i o d ; 

- The t r a i n e e s were o f f e r e d courses, some of which had been 
s p e c i a l l y conceived, which complemented the knowledge and 
experience gained i n p r a c t i c a l FMS-running, thus enabling a 
mixture of t h e o r e t i c a l l e a r n i n g and l e a r n i n g by doing of a 
somewhat experimental c h a r a c t e r . 

These r e l a t i v e l y p o s i t i v e l e a r n i n g c o n d i t i o n s were c e r t a i n l y a l s o 
r e s p o n s i b l e f o r the f a c t that there were no drop-outs during the 
one and a h a l f year t r a i n i n g phase and that the workers w i t h more 
average p r e - q u a l i f i c a t i o n s and experience ( i n c l u d i n g the f o r e i g n 
workers, by the way) a l s o completed the t r a i n i n g course success-
f u l l y . 

A l l i n a l l , t h i s comprehensive FMS-training, which a l s o i n c l u d e s 
b a s i c t h e o r e t i c a l knowledge, leads to the same s k i l l s l e v e l as 
that h e l d by s k i l l e d i n d u s t r i a l craftsmen; these t r a i n i n g courses 
d e a l w i t h s e v e r a l manufacturing methods (not i n the same depth, 
however, as i n the v o c a t i o n a l a p p r e n t i c e s h i p t r a i n i n g f o r l a t h e 
Operators and m i l l i n g workers, etc.) and a l s o i n c l u d e c o n t r o l 
technology. This k i n d of t r a i n i n g i s f o r m a l l y defined as i n - p l a n t 
t r a i n i n g and does not grant any o f f i c i a l l y or p u b l i c l y recognized 
c e r t i f i c a t i o n , which does mean c e r t a i n disadvantages f o r the 
workers as f a r as t r a n s f e r r a b i l i t y on the company-external labor 
market i s concerned. 





4. EXPERIENCE WITH THE NEW WORK SYSTEM 

In March 1984 and June 1984 the f i r s t and second p i l o t team 
s u c c e s s f u l l y completed t h e i r FMS-training w i t h an in-house exami-
n a t i o n . During the second h a l f of the year the system team was 
reduced to the planned s t r e n g t h of s i x to seven workers per s h i f t , 
so that manufacturing c o n d i t i o n s i n c r e a s i n g l y approached a normal 
State i n t h i s respect. 

S e v e r a l a l t e r a t i o n s were made concerning the ränge of workpieces 
o r i g i n a l l y planned; on the one hand the demand f o r c e r t a i n p a rts 
had dropped o f f s i g n i f i c a n t l y , w h i l e on the other hand, the 
d e c i s i o n was made to concentrate on manufacturing heavy weight 
workpieces on the FMS so as to r e l i e v e the workers employed i n the 
area of conventional manufacturing of the considerable work bürden 
of manually handling such p a r t s . This r e s u l t e d i n a p a r t i a l 
r e o r g a n i z a t i o n of the system: In one c e l l a machine t o o l was 
exchanged i n order to adapt the c a p a c i t i e s of the v a r i o u s metal-
c u t t i n g methods to the a l t e r e d requirements. As f a r as these 
demands made on the f l e x i b i l i t y to adapt are concerned, the system 
concept proved i t s worth, although the v a r i e t y of workpieces to be 
processed w i t h i n g a c e r t a i n p e r iod of time which was o r i g i n a l l y 
planned was not a c t u a l l y made use of. 

The a c t u a l arrangement of the system's o v e r a l l c o n t r o l u n i t 
d eviated c o n s i d e r a b l y from what was o r i g i n a l l y planned. The 
Software development r e q u i r e d f a r more time than was a n t i c i p a t e d . 
The c o n t r o l system was i n i t i a l l y designed to a l l o w a high degree 
of automation, which, however, proved inadequate i n view of the 
system's complexity and the great number of p o s s i b l e system 
f a i l u r e s . I t was t h e r e f o r e a l t e r e d i n favor of a Solution a l l o w i n g 
the system workers more p o s s i b i l i t i e s f o r I n t e r v e n t i o n by means of 

*) 
i n t e r a c t i v e communication w i t h the c o n t r o l system . 

*) I t i s d i f f i c u l t i e s of this kind which i n the meantime have 
prompted companies to no longer aim for such large and complex 
FMS but to opt for smaller Systems with one or several machine 
tools instead. Compare also F i x - S t e r z et a l . 1987. 



There were f u r t h e r f a c t o r s which impeded "normal system running". 
Several of the machine t o o l s , most of them newly developed p r o t o -
types, proved to be h i g h l y susceptable to f a i l u r e ; the l a c k of 
Service personnel, p a r t i c u l a r l y i n the e l e c t r o n i c s s e c t o r , could 
not be f u l l y compensated f o r ; and the FMS'special I n t e g r a t i o n i n t o 
the r e s p e c t i v e area of manufacturing was not r e a l i z e d f o r reasons 
of c o s t . Thus the experience w i t h the new work system cannot be 
g e n e r a l i z e d without c o n s i d e r i n g these f a c t o r s . 

A l l i n a l l , the t r a i n i n g measures proved s u c c e s s f u l . There were no 
i n d i c a t i o n s that c e r t a i n problems of t e c h n i c a l a v a i l a b i l i t y or the 
system's o v e r a l l Performance had anything to do w i t h inadequate 
s k i l l s of these system workers. 

The p r i n c i p l e of keeping the d i v i s i o n of l a b o r as low as p o s s i b l e 
and preventing i n d i v i d u a l workers from s t r o n g l y s p e c i a l i z i n g i n 
c e r t a i n r e s t r i c t e d tasks w i t h i n the o v e r a l l system would a l s o seem 
to have proven i t s worth. A completely open s t r u c t u r e of a s s i g n i n g 
tasks according to immediate requirements has not been e s t a b l i s h e d 
however. Compared w i t h the l a t t e r concept, the f o l l o w i n g a l t e r -
a t i o n s have been brought about: 

- The system lea d e r ' s tasks form an independent job i n the mean-
time; both teams now have t h e i r own system leader and a S u b s t i ­
t u t e . These workers are r e s p o n s i b l e f o r C o n t r o l l i n g the e n t i r e 
system by means of i n t e r a c t i v e communication w i t h the EDP-
c o n t r o l system; when necessary they a l s o take over tasks at the 
other work s t a t i o n s ( i n c l u d i n g l o a d i n g and unloading of the 
system). The system leaders are graded one wage group above the 
r e s t of the system team. 

- Moreover, the d i v i s i o n of l a b o r i s organized along d i f f e r e n t 
l i n e s w i t h i n the two system teams: On the one s h i f t there are 
three workers deployed to each s i d e of the system, whereby task 
assignment i s r e l a t i v e l y open and i s determined by the immedi­
ate requirements. A f t e r eight weeks the workers change system 
s i d e s . On the other s h i f t , the e n t i r e system i s subdivided i n t o 
four working areas. The r e s p o n s i b i l i t y f o r each one of these 
areas i s h e l d by one system worker and the p o s i t i o n s are 
exchanged according to a four week r o t a t i o n system. 



- A foreman has been a d d i t i o n a l l y assigned to the system who 
works on the normal s h i f t and i s primärily concerned w i t h 
a d m i n i s t r a t i v e f u n c t i o n s (such as orde r i n g m a t e r i a l s and t o o l s 
and m a i n t a i n i n g contacts to other departments, e t c . ) . T h is 
foreman, to whom the system workers have to report t o , has many 
years of experience i n c e r t a i n processing technologies and 
methods i n the manufacturing s e c t o r , but does not have any 
p a r t i c u l a r knowledge of those s p e c i a l c o n t r o l , handling and 
other technologies r e l e v a n t to operating the FMS. This type of 
foreman a c t s p r i m a r i l y äs a mediator between the FMS and the 
surrounding o r g a n i z a t i o n a l s t r u c t u r e s . 

Although a higher degree of d i v i s i o n of l a b o r has been e s t a b l i s h e d 
than that which the o r i g i n a l concepts had intended, there are 
nevertheless considerable d i f f e r e n c e s compared w i t h the f a r more 
d i f f e r e n t i a t e d , t r a d i t i o n a l work Organization i n the area of 
conventional manufacturing where the tasks of the i n d i v i d u a l 
workers are f a r more r i g i d l y d e f i n e d . P a r t i c u l a r l y the system 
l e a d e r s , but a l s o the other workers, are f a r more able to Step i n 
and take over tasks when and wherever t h i s happens to be neces­
sary. In the case of r e - s e t t i n g and r e - t o o l i n g and other tasks 
a r i s i n g p e r i o d i c a l l y , t h i s k i n d of f l e x i b l e manpower u t i l i z a t i o n 
i s of great s i g n i f i c a n c e f o r the e n t i r e system's Performance 
l e v e l , w h i l e a l s o a l l o w i n g the S u b s t i t u t i o n problems connected 
w i t h i l l n e s s , h o l i d a y s , e t c . to be d e a l t w i t h more e a s i l y . More­
over, t h i s k i n d of task d i s t r i b u t i o n complies w i t h the worker's 
i n t e r e s t s i n d i v e r s i f i e d and many-sided Jobs and can even i n t e -
g r a t e tasks which would be unduly strenuous by themselves, such as 
the l o a d i n g and unloading of the system. A concept of f r e e r o t a ­
t i o n was mainly opposed by members of lower and intermediate 
management - and a l s o would have posed wage grading problems which 
cou l d not be r e a d i l y s olved. On the other hand, a r e t u r n to the 
s p e c i a l i z a t i o n on i n d i v i d u a l machine t o o l s and machine types, 
which appears advantageous i n terms of u t i l i z i n g e x i s t i n g know-how 
of c e r t a i n m e t a l - c u t t i n g methods, was not regarded as an adequate 
S o l u t i o n äs i t would stand i n c o n t r a d i c t i o n to the system charac-
t e r of the manufacturing equipment implemented. The Solutions 



found have the nature of a compromise; they are able to cope w i t h 
the many-sided and complex demands made on the system, w h i l e 
a v o i d i n g unbalanced, one-side or unduly strenuous Jobs or greater 
l o s s e s of comprehensive s k i l l s which manufacturing workers have 
al r e a d y acquired. 

The Company i n v e s t i g a t e d i s not planning any f u r t h e r FMS of t h i s 
s i z e or complexity. For a number of reasons the emphasis i s now 
being placed more s t r o n g l y on s m a l l e r system u n i t s w i t h automatic 
workpiece handling and t r a n s p o r t . There are many i n d i c a t i o n s that 
the experience won i n t h i s p i l o t system i n the areas of t r a i n i n g , 
work Or g a n i z a t i o n and manpower u t i l i z a t i o n w i l l f i n d f u t u r e use. 
Thus c e r t a i n f u r t h e r t r a i n i n g courses i n s t r u c t i n g manufacturing 
workers i n the use of other modern production equipment have been 
c a r r i e d out, and, i n a l i m i t e d sense, the p i l o t system d i d have 
the f u n c t i o n of an I n s t r u c t i o n Workshop o f f e r i n g p r a c t i c a l 
t r a i n i n g i n computer-based, i n t e g r a t e d manufacturing technology. A 
general d i s s e m i n a t i o n of the concept of s k i l l e d team work i s s t i l l 
a long way o f f , however, and one of the main reasons f o r t h i s i s 
the f a c t t hat the Impulses f o r r e o r g a n i z i n g work along these l i n e s 
w i t h i n other manufacturing departments have not yet met w i t h 
s u f f i c i e n t i n t e r e s t , and as a consequence there are p r e s e n t l y 
h a r d l y any s u i t a b l e Jobs being o f f e r e d to comprehensively t r a i n e d 
manufacturing workers. 



THE SOCIOLOGISTS* ROLE IN THE INNOVATION PROCESS 

The r o l e s o c i o l o g i s t s can play within an inn o v a t i o n process i n a 
Company, what they can c o n t r i b u t e to the design of Company reality 
and how they can do t h i s most e f f e c t i v e l y i s demonstrated r e l a t i v ­
e l y w e l l by t h i s case. 

T h e i r f s i s not the r o l e of the " s o c i a l engineer", who has the same 
a u t h o r i t y and i n f l u e n c e on the conception, planning and r e a l i z a -
t i o n of s o c i o - t e c h n o l o g i c a l Systems as engineers w i t h competence 
i n technology or ergonomics do. According to such a d e f i n i t i o n the 
s o c i o l o g i s t s ' task would be to see that the design of s o c i o -
t e c h n o l o g i c a l Systems i s optimated according to the human and 
s o c i a l c r i t e r i a they put f o r t h . 

I t i s doubtable, however, whether s o c i o l o g i s t s w i l l be able to 
e s t a b l i s h g u i d e l i n e s , now or i n the near f u t u r e , which have proven 
t h e i r v a l i d i t y under v a r i o u s d i f f e r e n t s p e c i f i c c o n d i t i o n s and 
whose e f f e c t s have been i n v e s t i g a t e d and v e r i f i e d to such an 
extent that they can, without greater r e s e r v a t i o n or r i s k s , be put 
f o r t h as p r a c t i c a l s o c i o - t e c h n o l o g i c a l I n s t r u c t i o n s . This p a r t i c u ­
l a r l y holds t r u e f o r projects concerning the design of s o c i o -
t e c h n o l o g i c a l Systems which are based on i n t e r n a t i o n a l Coopera­
t i o n , f o r i n these cases there are not only the s p e c i f i c c o n s t e l -
l a t i o n s of c o n d i t i o n s of the i n d i v i d u a l companies to be consi d ­
ered, but a l s o the s p e c i f i c b a s i c c o n d i t i o n s on n a t i o n a l l e v e l s 
which may d i f f er w i d e l y as f a r as l a b o r market s t r u c t u r e s , 
q u a l i t a t i v e and q u a n t i t a t i v e manpower supply or technology markets 
are concerned. The development of concrete o r g a n i z a t i o n a l concepts 
on the b a s i s of the assumption of an ex ante d e f i n a b l e , "one best 
way" of designing Company processes, v a l i d on an inter-company and 
i n t e r n a t i o n a l l e v e l , makes l i t t l e sense. 

Moreover i t i s a l s o d o u b t f u l whether there i s a l e g i t i m a t e b a s i s 
f o r s o c i o l o g i c a l experts i n the sense of "work system designers", 
p a r t i c u l a r l y w i t h i n the i n d u s t r i a l s e c t o r w i t h i t s numerous 
c o n f l i c t s where v a r i o u s bodies and p a r t i e s w i t h d i f f e r e n t l e g a l 
and power p o s i t i o n s confront each other. I t i s a l s o open to doubt 



whether s o c i o l o g i s t s have any o b j e c t i v e s c i e n t i f i c c r i t e r i a or 
Standards analogous to the e n g i n e e r s ' s e i e n t i f i c a l l y based c r i t e r i a 
of f u n c t i o n a l i t y , r e l i a b i l i t y , e t c . The d e f i n i t i o n and use of 
c r i t e r i a such as "humanitarian", " s o c i a l l y t o l e r a b l e " and 
" s o c i a l l y b e n e f i c i a l " always depend to a high degree on the 
outlooks and i n t e r e s t s of those h o l d i n g the a u t h o r i t y to make 
d e c i s i o n s and those d i r e c t l y or i n d i r e c t l y a f f e c t e d thereby. I f 
s o c i o l o g i s t s were to make Statements of a p r e s c r i p t i v e nature, 
they would have to take the one or the other p o l i t i c a l p o s i t i o n 
w i t h i n the Company i n t e r e s t s t r u c t u r e s , which i n t u r n would 
j e o p a r d i z e t h e i r p o s i t i o n as s c i e n t i f i c observers of the ongoing 
developments. 

On t h i s background, the r o l e the s o c i o l o g i s t s played i n t h e p r o j e c t 
d e s c r i b e d could be termed as one of " p a r t i e i p a t i n g i n system 
design by a n a l y z i n g and informing". This excludes any d i r e c t 
I n t e r v e n t i o n i n the process of system design, c o n t r a r y to some 
expectations h o l d by c e r t a i n engineering s c i e n t i s t s and managers 
w i t h i n companies. However, the aecompanying a n a l y s i s of the 
Innovation process provided an important b a s i s f o r t a k i n g r a t i o -
n a l l y founded i n f l u e n c e of a c o r r e c t i n g and C o n t r o l l i n g nature on 
the ongoing process of designing man-machine-systems and work 
Or g a n i z a t i o n . This p a r t i c u l a r l y h e l d t r u e i n the case of the 
a n a l y s i s of t r a d i t i o n a l manpower s t r u c t u r e s and p o l i c i e s and the 
subsequent development of f u t u r e scenarios concerning manufac­
t u r i n g and t r a i n i n g p o l i c i e s . With the help of the l a t t e r , the 
s o c i o l o g i s t s were ab l e to e x p l a i n c o n c l u s i v e l y why the s t r u e t u r -
a l l y 1 c o n s e r v a t i v e design of FMS-work Organization o r i g i n a l l y 
a n t i e i p a t e d could , over the medium and long term, lea d to 
considerable problems and d e f i c i t s . I t was shown that i n view of 
f l u e t u a t i n g s a l e s market c o n d i t i o n s and changing s t r u c t u r e s on the 
l a b o r market, a " p r o f e s s i o n a l " type of work Org a n i z a t i o n would be 
the more adequate and more promising S o l u t i o n f o r the f u t u r e , 
d e s p i t e the a d d i t i o n a l short term implementation expenditures. 
These scenarios were brought f o r t h by the s o c i o l o g i s t s during the 
d e c i s i o n making process concerning the FMS i n t r o d u c t i o n . 



In s e c t i o n 3.2. a d i f f e r e n t i a t i o n of the research modes employed 
by i n t e r v e n i n g s o c i o l o g i c a l r e s e a r c h , i s suggested namely: 
- a c t i o n research i n a s t r i c t l y s c i e n t i f i c sense, 
- researcher as process Consultant, 
- researcher as expert Consultant, 
and w i t h i n t h i s framework the r o l e played by the IFS s c i e n t i s t s i n 
t h i s p a r t i c u l a r i n n o v a t i o n process can be best c h a r a c t e r i z e d as 
that of " a c t i o n research w i t h i n d i r e c t process consultancy". 

In the Company a s p e c i a l commission was formed w i t h an equal 
number of r e p r e s e n t a t i v e s of management and members of the works 
Council. This commission was given a certain amount of a u t h o r i t y 
i n a l l d e c i s i o n making processes concerning the design and imple­
mentation of the FMS, i n c l u d i n g questions of work Or g a n i z a t i o n , 
f u r t h e r t r a i n i n g e t c . This commission played an important p a r t 
d u r i n g the e n t i r e i n n o v a t i o n process as a C l e a r i n g i n s t a n c e , 
p a r t i c u l a r l y i n the d e c i s i o n s concerning manpower p o l i c y , which 
are often viewed from different Standpoints by Company management 
and the r e p r e s e n t a t i v e s of workers i n t e r e s t s . The ISF s o c i o l o g i s t s 
f r e q u e n t l y p a r t i c i p a t e d i n the commission*s more or l e s s regulär 
meetings i n order to present c e r t a i n r e s u l t s of the accompanying 
research as w e l l as other c o n s i d e r a t i o n s . Moreover, the s o c i o ­
l o g i s t s a l s o addressed the p a r t i c i p a n t s i n the d e c i s i o n making 
process i n d i v i d u a l l y as w e l l as the FMS-workers concerned and 
discussed the p o s s i b l e design a l t e r n a t i v e s f o r work Or g a n i z a t i o n 
w i t h them. 

These forms of Cooperation were g r e a t l y i n t e n s i f i e d and gained 
c o n s i d e r a b l e s i g n i f i c a n c e i n the F M S ' r e a l i z a t i o n phase during 
which the p r e v i o u s l y developed concepts were to be put i n t o 
p r a c t i c e . Among the Company e x t e r n a l researchers i n v o l v e d i n t h i s 
process were a l s o ergonomics and Operations research s p e c i a l i s t s 
who made a d e t a i l e d i n v e s t i g a t i o n of the demands made on in-house 
t r a i n i n g of system workers. The f a c t that the s o c i o l o g i s t s had 
already p a r t i c i p a t e d i n numerous d i s c u s s i o n s during the previous 
planning phase was an e s s e n t i a l p r e c o n d i t i o n f o r t h i s k i n d of 
Cooperation. These previous d i s c u s s i o n s between Company planners 
and the Company e x t e r n a l t e c h n o l o g i s t s and engineering s c i e n t i s t s 



d e a l t w i t h such t o p i c s as the FMS concept, the question of what i s 
t e c h n i c a l l y f e a s i b l e , as w e l l as r e l e v a n t experience gained 
elsewhere, e t c . 

Experience has shown th a t t h i s k i n d of p a r t i c i p a t i o n i n Company 
in n o v a t i o n processes enables s o c i o l o g i s t s to exert a considerable 
e f f e c t on the design of s o c i o - t e c h n i c a l processes and s t r u c t u r e s . 

I t i s d i f f i c u l t to assess the s i g n i f i c a n c e the case presented w i l l 
have f o r the f u r t h e r development and spreading of group-oriented 
work s t r u c t u r e s i n the F e d e r a l Republic. According to some sources 
t h i s p r o j e c t has had a p i l o t f u n c t i o n and served as o r i e n t a t i o n 
f o r other r a t i o n a l i z a t i o n measures i n manufacturing of a s i m i l a r 
k i n d . I t i s c e r t a i n , however, that the p r o j e c t , which a number of 
w i d e l y d i f f e r i n g groups of experts and s c i e n t i s t s had p a r t i c i p a t e d 
i n , has d e f i n i t e l y given impulses to the d i s c u s s i o n on 
" a l t e r n a t i v e " f a c t o r y s t r u c t u r e s which has been g a i n i n g impetus 
during the l a s t years on a n a t i o n a l as w e l l as on an i n t e r n a t i o n a l 
l e v e l . In the meantime, i n the Federal Republic t h i s d i s c u s s i o n i s 
not only i n v o l v i n g i n d u s t r i a l s o c i o l o g i s t s but a l s o s c i e n t i s t s 
concerned w i t h ergonomics, Operations r e s e a r c h , and engineering. 
The f a c t i s more or l e s s accepted by a l l that the t r a d i t i o n a l , 
t a y l o r i s t i c a l l y o r i e n t e d f a c t o r y s t r u c t u r e s w i l l h a r d l y be able to 
cope w i t h the economical and s o c i a l demands made on companies and 
that considerable s t r u c t u r e a l changes w i l l have to be made to 
organize the f a c t o r y of the f u t u r e . Among others, the FMS-case 
o u t l i n e d here i s of considerable exemplary val u e i n t h i s context. 
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