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VI. The Norsk Hydro Fertilizer Plant

The basis of the experiment s b

When the possibility of a field experiment within Norsk Hydro
was first discussed with the research group in the early

autumn of 1966 our reactions were the following:

We appreciated that the initiative was taken by the newly
appointed president of Norsk Hydro and the leading trade union
man related to that firm. But we had no capacity for another
experiment if we were to follow up systematically what we

were already involved in. We also felt that the Norsk Hydro
was a corporation beyond the size and complexity we were yet
capable of handling as an experimental enterprize. Finally,

we were sceptical when we heard that management and union dis-
cussed a productivity deal and a participation experiment
simultaneously. However, the project advisor, who was at this
time involved in experiments in an o0il company in England,
disagreed with the rest of the research group. He suggested
that the Norsk Hydro experiment should be judged as a specilal
case. It might have important consequences for diffusion of new
principles of work organization and the researchers ought to
participate in less active roles than in previous experiments.
This was agreed in January 1967, after consultations with the
joint national research committee. The special status of this
project was defined. The organizational ideas tested in the
first three experiments would be tried out under the special
conditions which Norsk Hydro and its unions were confronted
with. The firm would pay the major part of the expenses,

but the research group would report to the joint national research

committee as before.

The Norsk Hydro management and its main union expressed their
interest in the Industrial Democracy project when the first
three experiments were reviewed in a national labour - manage-
ment conference in the late autumn 1966. The first experiment
was viewed mainly as a testing out of new principles of job
design as one aspect of democratization of the work place.

The second experiment demonstrated how a growth and

learning process could be initiated within

a company. The third experiment (NOB@) contained



both of these two aspects of the I.D.project. The Norsk Hydro
project did the same, but the research group would play a less

active role than in earlier experiments.

In 1967 Norsk Hydro consisted of more than 8.000 employees
separated on 4 factory locations in different parts of the
country. Among the four the plant at Hergya, 160 kilometers
south of Oslo, had a dominating positiony still the company

was managed from a main-office in Oslo. Norsk Hydro had many

of the characteristics of a large technocratic industrial
organization. The size in. itself creates problems because of the
long and complex lines of communication,The history of the firm,
the first in the world to produce chemical fertilizers based

on the Birkeland-Eyde method, had given engineers a strong

hand in shaping its management philosophy. The advantages of
being a member of a large' concern with great resources and
stable manpower conditions had also created problems. The
importance of the individual had seemed to disappear in a
complex technical-economical system run according to strict
rules and with little freedom for people at the bottom of the
hierarchy to exercise judgement and to show personal initiative.
When this system needed to change due to competition in the
international market, it showed great internal resistance to

change.

The labour-management relations in the company were traditionally
far from satisfactory. One of the few serious strikes in

Norway after World War II had in fact taken place at Hergya.
Following an article in the local labour movement newspaper

in 1966, where union leaders at Norsk Hydro maintained that
"there is no participation at Hergya", the person to become
president of the company contacted the union leader. This
resulted in a productivity agreement which granted the workers

a considerable wage increase, while the union accepted company
claims for strong rationalisation. Yet no workers were to be

fired. The productivity agreement created a "new deal" and



established foundations for a participation project.

When the Norsk Hydro experiment started, top management and
shop stewards at Hergya viewed it as a respons to demands for
change. Like in other industrial companies better and more
rewarding work conditions seemed necessary if the company was
to follow trends within society at large. More pressing was

the economic situation of the company, which was faced by heavy cor
petition in an international market. In many departments the
production was severely hampered; the organization was caught
in a vicious circle characterized by high labour turnover and
low competence and flexibility in the work force. Thus among
the many goals within management the need to release human
resources in order to increase productivity and to improve

the company's relationship towards the labour market was widely

acknowledged.

Nevertheless, the researchers gained acceptance for a more
humanistic formulation of the’'goal. A participation project

in the company should aim at making all work places more
meaningful and to give employees a chance to take responsibility
and initiative. One also wanted to reduce the status barriers
which existed between employees on different levels within

the organization.

Increased productivity was not expressed as an aim in itself,
but it was stated that the project could not be accepted if
it ran contrary to a normal long term development of pro-

ductivity.

Haking fmeadylifor anflexperiment

When plans for a participation project began to take shape,

a new fertilizer factory was in the construction phase at
Hergya. - This could

offer interesting possibilities for social and organizational

experiments, since very few organizational aspects such as

formal organization and wage system were settled before the



experiment. However, very high economical interests were at
stake . It was realised that this could limit the experimental
freedom since it was of great importance to start up the factory
quickly. As a result the whole fertilizer department was

chosen as experimenfal area. It consisted of an old fertilizer
plant, F II, which was in normal production, and the new

plant, F III, which according to plans should start up in

the middle of October 1967. .

To make important organizational changes within a company

as large as Norsk Hydro is often difficult. Many good attempts
have been Rilled by the fear of consequences. The general
conservativeness which is incorporated in most large social
systems was realized by those who were in charge of the project.
It was fherefore agreed to shelter the experimental department

in crder to give it sufficient freedom.

A bulletin which declared the start of the experiment was
signed by the plant manager and the chief shop steward and
“‘included the following statement:

"If it is convenient or necessary to change the organi-
zatibn, the division of functions or the payment system
from the usual pattern within the company, this may

be done within the experimental area provided such changes
are granted to have no immediate consequences outside the

experimental area'.

The sheltering did not imply unlimited freedom to use re-
sources. One of the goals of the experiment was in fact to
find new ways of participation which could serve as examples
for the total organization. An experimental success based on
special advantages for the employees in the experimental de-

partment would not solve the problems of the company.

One of the major social inventions from the experiment at

Hunsfos was the Action Committee (AC). This group of local

people had taken over the responsibility for the project
after a period when research workers and people outside the

experimental department had been dominating.



From the start, it was agreed to put an Action Committee in
charge of the Norsk Hydro experiment. In order to function well,

it was -anticipated that such a group would need

- close contact with the local management and authority

within the area

- contact with the workers in order to understand their points

of view and to have their confidence
- technical competence in the fertilizer production

- contact with the personnel department both at Hergya and
at head quarters, in order to get the necessary policy

clarifications and to make a future diffusion easier

T cohtact with the research-workers with experience from the

previous participation experiments.

The committee which was appointed consisted of: a member of
the board of the local trade union, a charge hand from the

old factory, a man from central management, a representative
from the l'ocal personnel department, and a research worker from
the Work Research Institutes. The head of the fertilizer

department was chairman.

Description of the fertilizer production
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The fertilizer production has a central position in the
company, technologically as well as economically. The production
is a continuous flow-process, based on phosphates of varying
quality and nitrogen products produced in other factories

at Hergya. Although these products have stable quality, limi-
tations in the quantity often impose restrictions on the

fertilizer production.

Situated about half a mile apart inside the same facitily,
the two large factories are technologically comparable. Still,

the two factories give the occasional visitor quite different



impressions. The new factory, which is the main object of this
report, is elegant and generously spread out (see Fig.l). In
comparison, the old factory gives a chaotic impression, very

much influenced by a number of reconstructions.

The production is automatic, and the products move through
pipes and tanks and on conveyors. The operators have little
manual work, but must move across large areas which can include
many levels. With intervals they visit one of the control

rooms which are natural centers of communication. It is charac-
teristic for this kind of process technology that work is
fairly relaxed when the production is high and stable. The
workers are only kept busy performing a limited number of
routine tasks. However, work becomes very hectical in case of

production disturbances or break downs.

For an outsider the dimensions of the factory will make a
great impression. Many will also be struck by the fact that
one can go through large parts of the factory without meeting
people.

Process flow, lay out and information system create
natural divisions in the factories. Each of the units has a
separate control room and is manned with up to 5 operators. Both
factories have small mechanical workshops, which can handle the

majority of the day to day maintenance tasks.

The design phase

A large number of tasks and problems was thrown upon the AC
once it sat down to work in spring 1967. Many of these tasks;,
such as the issue of job design, were tasks which one regularly
has to embark upon in experiments of this kind; however, a
great number of the problems which faced us were created by

situational demands.

The issue of job design was taken up at the very start of the
experiment in March '67. Other problem areas such as information,
wage system, recruitment, tr@ining - problems which had to be
treated within fixed time limits - frequently made the AC

break off the work with Jjob design. This does not mean that
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(1)

job design was given less priority. On the contrary, issues
related to job design came up as part of almost every other
discussion in the AC. Thus, discussions of job design lasted
from the start of the project and towards the end of the design
phase (October '67).

For the convenience of the reader, we choose to start with a
description of the job design process as it developed during
the design phase. Next,the other tasks which the AC was con-
fronted with, will be discribed.

The point of departure in the work with job - and organizational
design was made up by production data and the general experience

of the supervisors in the old fertilizer factory (Gulowsen 73).



The old factory consisted of two geographically separated
areas and the workers were divided into two sub-groups.
Each of these sub-groups was supervised by a chargehand
who acted as trouble-shooter. The chargehands reported to
the shift foreman.

Most of the maintenance was done by a local maintenance
group which reported to the department management.
However, breakdowns which had to be corrected on night
shifts were handled by a shift pool of maintenance workers.
These people did not report to the departiment manage-
ment. A low status group of day workers did the necessary
cleaning and labouring.

(2) At an carly stage in the constructior of the new factory,
in fact many months before the organizational design
experiment was started, the engincer who was appointed to

-be its manager provided some proposals on the way work

should be organized there. lis ideas were based on the
methods of work organization used in the old fertilizer
factory and on the technological specifications of the new
factory. Although his ideas were never put into practice, we
will examine his model since it shows the way many

engineers in that and many other companies thought and
still think about work organization.

- The engineers original model included the following sugges-

tions: every shift should be under the supervision of a
foreman, who would be in charge of the whole factory.
Technical specifications suggested that the factory could
logically be divided into three areas, therefore the shift-
group should also be divided into three corresponding
sub-groups, each of them under the supervision of a charge
hand. Two highly skilled operators would be in charge of
the central control-room. A special day force reporting to a
day foreman would be responsible for cleaning, labouring
and transport activities. Maintenance would be organized as
in the old factory.

This model stressed the need for clear-cut power and
responsibility relations. The operators within each group
would be allocated three different skill grades with the
chargehands on a level equivalent to that of the highest
grade of worker. It was considered necessary to give these
top grade workers thorough training at the company school
before the start up of the factory.

Comparing this design procedure with the previous one, we’
find that the two are similar in all but one respect. Worker
competence has now been included as an important
criterion for the design of the social systein

share the ideas put forward in the modecl we have just
outlined. :

(3) When the participation experiment commenced in
March 1967, a group of research workers from the Work
Research Institutes visited and studied the old factory. This
group interviewed many of the people in the department,
collected data and made a rough socio-technical analysis.?
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A meeting between representatives fromm management,
supervisors, the workers in the department and the social
scientists, which took the form of a brainstorming session,
produced another organizational model for both factories.

This model among other things, was based on a rough
analysis of the maintenance data from the old factory.
These data suggested that various kinds of repair work were
significant parts of the work load throughout the factory.
In fact, it proved to be difficult to separate maintenance
from normal process operations. Since the new factory
appeared to be divided into a number of separate geographi-
_cal units, it was suggested that each shift should consist of
subgroups structured in the following way.

Each subgroup should include one worker who possessed
versatile maintenance skills. The idea was that each sub-
group should possess the skills and the working capacity
necessary to tackle most of the production variances that
occurred in their arca. The nodel did not include the role
of the chargehand as this was seen as no longer necessary.
The basic idea of the model was to provide conditions for
increased self-sufficiency and autonomy at group level and
better opportunities for learning and work satisfaction for
individual group members

Although they agreed with many aspects of this model local
management was somewhat sceptical.? They argucd that
the need for maintenance workers was overestimated and
that it would be almost impossible to recruit so many

: maintenance pcople. This last point proved to be correct.
Nevertheless the model had two important features. It set
out the need for maintenance workers on cach shift, and it
eliminated chargzhands.

(4) Two months later one of the process engineers in the
division brought forward a new model based on discussions
within the local management group.

a Each process worker would be responsible for cleaning
and labouring in his own work area.

b There should be no low-skilled daytime groups in the
factory.

¢ Each shift should have a chargehand in addition to the
foreman. This chargehand should have some competence
in instrumentation and in addition be capable of aciing
as a troubleshooter for the whole factory.

This new model included many idecas taken from the model
of the social scientists. However, it differed in two
important aspects:

~ It was based on a more conservative view of supervision
and implied less autonomy and fewer possibilities for
learning and self devclopment for workers.

— As the latter devclopment of the work organization
showed, it also proved to be based on a more realistic view
of the need for maintenance workers, and also of the desire
of such people to do process work on shift * ~



(5) After these different models had been put forward. the
issue of job design was not taken up as a separate topic.
However, it was considered very important; and the
members of the Action Committee spent a lot of time in
the factorics discussing ideas on job and organizational
design with the employees. In this way. the Committee
obtained a deeper understanding of the ideas and wishes of
the employees while they at the same time had the
opportunity to advocate to employces the ideas which had
been developed in the Action Committee.

The Action Committee gradually came to the following
conclusions regarding the design of the organization. There
should be no chargehands and no low status day-workers in
the factory. Shift operators should be urged to work in
pairs or in larger groups. The shifts should, if possible, be
manned with some maintenance people. (The number of
maintenance people who applicd for jobs in the factory was
limited. Thus each shift, which numbered about 12
operators, had only one or two mnaintenance workers when
the factory started up.)

Using these ideas as their point of departure, the different
shift groups, supervised by their foremen, developed their
own work organization. Since the numbers and the qualifi-
cation profile of employees on the various shifts were
different, ecach shift developed its own organizaticnal
patterns. (The nain differences occurred in the way the
shifts zplit up into sub-groups and the way they used their
maintenance capacity.)
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Figure 2 shows the formal organization in the

department - during the experimente
Dept.
manager
Production F.III Maintenance! ! Process |
engineer F IT (like F II) leader | i engineer |
T %

General foreman«J Maintenance Maintenance
//ﬁ;/// ““‘\ Technician F II} {technician F III
s y ) ’

b/

4 shift Day SOOI Foreman Foreman
foremen foreman| | keeper

/AN

4 x 10-11 - : ca. 8 ca. 8
process workers repair workers repair workers
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The reader might get the impression that the research workers
played a less active role in the process of job design than in
the previous experiments. This is correct; most of the work

was actually done by local supervisors. Nevertheless, the
process was followed with close attention by the 1local research
worker. A detailéd socio-technical analysis was prepared during
September—Octobér '67 in order to check if the final model of
the AC corresponded with what a theoretical approach would

bring forward. This proved to be the case (Gulowsen 7).

It is quite strikiﬁg that the local supervisors came up with
ideas of job design which - although they represented a somewhat
conservative view on power relations and the role of the work
supervisors - corresponded so well with the socio-technical
analysis. This is especially striking since they were used to
work with an autoritarian and highly segmented organization

for a number of years. This suggests that local supervisors
often will find a good socio-technical organization model if

they are given the opportunity to choose.

- o - — — o - -

Soon after the meeting in March '67 where the issue of job
design was taken up, the AC got involved in a number of other

areas.

Information
Starting the participation experiment it was necessary to

involve all employees actively in the information process.

In a plenary meeting including close to 100% of the employees
in the department, the AC informed about the ideas and the
objectives of the experiment. The idea of active worker parti-
cipation in the design of jobs and in the development of the

organization in order to increase opportunities for human action
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and initiative was given special emphasize. The psychological
job requirements and the principles behind the concept of

partly autonomous work groups were explained.

There was a lot of interest for the experiment. The workers
pointed to the fact that cooperation and the atmosphere in
the factory had been greatly improved throughout the year pre-
ceding the experiment. Better and open information was claimed

to be one of the main reasons for the improved conditions.

The routine with daily morning meeting was introduced one year
ahead of the experiment- This routine was kept up during the
experiment in F II and later introduced in F III. The meetings
included the factory supervisors, the work supervisor's and also
one or two representatives from the process operators or main-
tenance workers. Giving special emphasis to technical questions
and matters of security for the workers, the meetings'neverthe;
less gave the workers opportunity to take up any question they

found importént.

To meet the need for day-to-day information,an information room
was built in each of the factories. Here the employees got
the opportunity to study all important data about production

and personnel matters.

The experiment created additional needs for information. In
order to give sufficient information,two members of the AC -
the union leader and the former charge hand -were continuously
present in the factories. They could explain the ideas behind
the project. At times they became aware of difficulties in ad-
vance and handled these so that real trouble was avoided. It
was important for the AC that these two members were able to
feel the atmosphere in the factory, and provide the group with
reactions to suggestions which were discussed in the group.
Certain matters created extra needs for information. In order
to satisfy these needs, there were arranged a number of plenary

meetings.



-y -

The productivity agreement which was settled in April 1967,
‘gave all the workers in the plant an opportunity to get in-
creased wages. A manpower analysis which was to be taken care
of by a consultant firm, and thé introduction of piecerates
for maintenance work according to Universal Maintenance System
(UMS), represented the conditions that the local union had to

accept.

A plenary meeting of the workers in the fertilizer factories
questioned how to deal with the productivity agreement in the
experimental area. The workers of course had the opportunity
to get similar conditions as in other departments. But they
wanted a different solution. They saw promising possibilities
within the Participation Experiment. It was mentioned that the
productivity had been considerably improved in the last months,
and that this was equally much caused by the workers as by the
company. They therefore felt that they had the right to get

the wage-increase which was agreed in the productivity agreement.
They also wanted a bonus to be established. - At this meeting
the local management was praised for the improved cooperation

in the factory ("Now they listen to us").

With this background the workers suggested that the manpower
analysis should be taken care of by the AC. This was done in
cooperation with the local management. The proposal which
suggested a reduction from 72 to 60 workers,’was unanimously
accepted and put into effect in May. Later the maintenance group

»

was reduced with 4 persons.

Next the AC aided by the local management worked out a bonus
scheme for all operators in the old fertilizer plant. This

bonus was hased on the following criteria:

. Prpduction volume of acceptable quality

- Loss of ,raw materials

- Costs (which could be influenced by the workers)
- Total number of man-hours for production- and

service-workers.
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A central idea behind the bonus scheme was to pay the workers
according to factors which they themselves could influence,
factors which at the same time were important for the factory.
Since the bonus included all workers in the factory, it was
expected to stimulate cooperation. The payment and the working
condition for each individual deﬁénded upon the joint effort

of the whole work group.

The suggested bonus scheme was discussed in the department
councillénd later went through negotiations and approval through
the ordinary channels. The AC and the workers had wanted all
supervisors in the department to be included in the scheme.

This caused a lot of resistance from management. The acceptance
from management which came many months later only included

the foremen. It was interesting to Aote that the members of the
AC never got into internal negotiations, in spite of the fact

that they represented traditionally contradicting interests.

The bonus scheme represented the first step towards a new
wage system for the department. It soon became clear that

more drastic changes would become necessary.

The old wage system was problematic in a number of ways. Each
worker was paid according to the difficulty of his task and

his estimated work load. Since these requirements were different
in the different parts of the factory, the workers were placed

in 4 different wage classes.

How did this system function?

8

Let us say that the production broke down in a certain area

in the factory. The worker in charge of that area would sudden-
ly become extremely busy and often need help. For technological
reasons, however, his colleagues would soon have little to do.
After a while it would become necessary to stop the production
In their areés; those 'in charge of the production previous

to the breakdown area, because the buffertanks were filled;
those in the preceding parts of the factory because the tanks
were emptied. Thus these people would have plenty of oppor-
tunity to help their colleague. '

lSThe department council consisted of representatives from local
management, work supervision and the workers in the two
fertilizer factories. '
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What kind of reflection would these people make in relation to
the wage system? Those who were paid less than the operator

who was in trouble would say that: "he is paid for his troubles”,
and rather relax than help. Those who were paid more than the
‘man in trouble would think otherwise. If they helped their
colleague, they would gradually learn .his job. This might be-
come dangerous knowledge for them. If it became necessary to
reblace the colleague, they would risk to be removedg since

they already knew his job. Comsequently, they would get a

decrease in wages.

In short, the wage system before the experiment counter-

acted cooperation and mutual aid in the work situation. It
therefore counteracted a way of work that could provide oppor-
tunities for learning, for sufficient variation, for the develop-
ment of work groups and for -the operators to get to know the
whole process. In other words, chances for satisfaction of the
psychological job requirements were small. In addition, the

work organization stimulated by the wage system, was not opti-

mal in terms of productivity.

~In order to improve the chances for satisfactory psychological
work conditions, the AC changed the wage system. In close
cooperation with the local shop stewards, it was decided upon
the principle that each man should be paid according to hLis
competence. Both theoretical knowledge, which i.e. could be
documented through courses at the company training centre, and
practical experience from the production should cause in-
creases in wages. By learning all jobs in the factory, the
process operators could advance from wage class no.2 to class
no.6, and get the same wage level as skilled maintenance
workers. The wage system presupposed that the workers were

given the chance to rotate through all jobs in the factory.

We hoped that this would stimulate the workers to try and learn
from their work and stepwise to develop more flexible work
patterns. It was agreed that the local shop steward and the
general foreman should be responsible for the evaluation of
the competence of the workers. - This wage system proved to

have heavy impact upon the conditions in the factory. We will



return to this in a while.

The workers who became superfluous through the rationalization
in the old factory, were granted work in F III. But it was
necessary to recruit more people. The following bill advertised

the vacant jobs in the new factory:

"We need workers to take care of process and maintenance in
the new fertilizer factory (process-workers, maintenance-
workers, pipers, instrument makers). The company
is going to try to develop new kinds of cooperation to the
benefit of employees as well as the company itself. Therefore
we want to get into contact with employees who are interested
to:

a) learn and develop themselves further through the work

b) take responsibility

c¢) become active members of a work-group

d) participate in the training of others

e) participate in developing jobs and ways of cooperation
which create conditions for personal development through

the work.

It may be necessary to alter many of the usual norms within

the organization, such as formal organization and contents of
the different jobs. At thée moment, it seems likely that work-
groups with optimal competence within maintenance and process-

control will have to be formed".

The bill, which was signed by the personnel office resulted in
a series of applications from different parts of the company,
outnumbering the amount bf men needed. A number of pepple, in-
cluding all those  who wére‘accepted, were interviewed by a
representative from the personnel department, the general fore-
man of the factory and the trade union representative in the AC.

Concerning wages, the operators were granted not to lose any-
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thing compared to their o0ld level until the new factory was

started. No other guarantees were given. .

This procedure was significantly different from established
routines in the personnel department within the company. (The
researchers had hoped it would make precedence for permanent
changes-in personnel policy. These changes were never made).
The 20 workers who were selected accopding to the procedure
which has just been described, made up the first group to enter
the factory, the majority of the remaining part of the staff
.came from F II and joined.F III somewhat later. This group had
not been through special selection. The AC therefore anticipated
that the quality of the personnel within the experimental area

was fairly representative for the company.

T e e

Traditionally process operators in Norsk Hydro like in most other
companies have received little systematic training and education.
They have generally had to prepare themselves for the perfor-
mance of relatively simple routine tasks by working together
with a more experienced worker. Specialized jobs which give
little opportunity to understand a process as a whole have

not stimulated further learning.

In order to train the first group of 20 men, the AC immediately
took initiative to set up a training scheme, since only half

of these workers had experience in process work. Thus a course
of 200 hours of theoretical training was started in cooperation

between the company school, the local shop stewards and the AC.

The number of lessons was dictated by the time available until
the start-up of the factory. The theoretical training was given
while practical training and general getting acquainted went

on in the factory.

Due to lack of time only the first group of workers went through
the whole training-program. To compensate for this, the rest

of the workers was given a shorter theoretical training program



lasting 40 hours.

The character of the training was dictated by the desire to
man the factory with operators with broad knowledge in process-
and maintenance-work. There was therefore given lessons in
chemistry, processjknowledge, instrumentation and maintenance-

work.

The interest in the training program was great, and it was
characteristic that the operators often made inquiries\about
the connection between the theory and their future work. The
supervisors and techﬁicians in the factory participated in the

course both as teachers and as students.

The tfaining scheme which was built up for the workers in the
fertilizer department, represented a "new deal" in the training
policy within the company. Previously the cdmpany school had
mainly been occupied by training craftsmen of different skills:
pipers, welders, mechanics etc. The majority of the trainees

were under 20.

The new training scheme was meant as the first step towards
creating a "skilled process worker"-status in the company.

The need for adult training was stressed and new organizational
and pedagogic principles were applied: "The school must go

into the factory; the factory must become a school".

The department council in charge of the experiment

The design phase in the fertilizer experiment was terminated
by a meeting where leading persons within management and the
local trade union met with people from the action committee
and other persons from the local factory. The experiences
and promfées of the Participation Experiment were discussed.
In spite of the almost total lack of relevant numerical data,
the meeting agreed that the experiment looked very promising.
Consequently, a few months later the AC was dissolved and the

local department council was made in charge of the experiment.

1



Would local forces manage to push the develop-
ment further and thus prove the viability of the organizational

principles which were advocated in the participation experiment?

The development in a few areas may throw some light upon this
question. But the evaluation meeting also acknowledged a need
to gain more experience Qith this kind of organizational thinking
under different conditions. New experiments under other pro-
duction conditions were necessary. We will return to this in a

moment.

The development of job_design

N L L e R e

The work organization on the shifts developed along the lines
which were agreed upon in the initial phase of the experiment.
Many times we were confronted with encorgging incidentsji other
times we got the impression that very little had happened and
that the work organization had not changed much from before the
experiment. The general impression was, nevertheless, that the
work organization was more flexible, and that mutual helping
among the workers and also between t£27workers and the foremen
occurred more frequently than previously. In case of production
breakdowns in a certain area, the operators in other areas try
to give a hand; they don't sit down and relax if a colleague is

faced with a heavy task.
"There is no more of that. They come and help if they can"

"Je have fixed jobs as long as everything is 0.K. But we
do additional tasks as well, and help each other if one of
" our mates gets in trouble. Cleaning and toiling is not

limited to fixed task areas".

This seems to be the general view. Nevertheless, some of the

workers found the changes small:

"I cannot see that thee is more cooperation here than else-

where in the company. We have always helped each other. The



experiment has changed little. But there is no doubt that

job rotation has been a great advantage for the company".

The flexibility of the work organization developed. rapidly.
The way the department managed to arrange vacations for the
employees illustrates this. (In Norway, four weeks vacation
is compulsory). During periods in the summer 1968, only 8
out of normally 13 foremen and supervisors were on duty. As
against a normal manpower of 11 or 12, some of the shifts

managed with 8 operators in periods.

Supervised by the foremen, the shift developed their own job
rotation schemes. Depending upon the qualifications, the size
of the shift-groups and the conditions in the factory, the
worKers rotated from one job to the other after periods varying
from 14 days to 6 months. Most of the groups aimed for a ro-

tation frequency equivalent to 4 times every year.

The attempt to bridge the gap between process and maintenance
workers was less successful. A majority of the process operators
gradually engaged themselves in simple maintenance tasks, but
only few of them assisted the repair workers in more complex
maintenance tasks. In spite of the fact that the department
became more selfsufficient in the field of maintenance,the
repair workers were generally dissatisfied with the new work
design. Thus the majority of them quit after a relatively short

time; there were made few attempts to hire more of them.

The quick progress in the training and the frequent job rotation
were no doubt mainly caused by the wage system. In spite of this,
the wage system soon proved to become a major cause of dissatis-
facfion in the factory. Many workers complained that the rapid

job rotations caused a lot of unrest. They claimed that many



workers started in a new job before they had learned to master

the o0ld job all the way.

Another kind of dissatisfaction was much more serious. Accor-
ding to the wage system, the general foreman and the local shop
steward should evaluate the competence of the workers every 3
months, and thus decide if there were any reasons for wage in-
creases. It soon became obvious that the shop steward, for

a number of reasons, was not in the position to evaluate his
mates or to question the decisions of the general foreman.
Thus the latter, assisted by the shift foremen, in effect
gained control over the evaluation. This created serious problems
in two of the shift groups. Many of the workers in these groups
claimed that the general foreman favoured certain workers un-
justly, and that others were met with restrictions in their

training, and thus kept on a lower wage level.

"The failure of the evaluation of competence is the root of

a lot of dissatisfaction"

"The participation is.not as great as what is claimed,the
evaluation of competence has been rather bad. Some people
have become very much favoured. It helped little with a
chop steward from F II when he did not know us. The shop
steward from F III never got into the picture. I don't
understand why certain people have received wage class
No. 6"

Rebuiddinggthe old fertlizerifactory
During spring 1968 it was decided to close down the old ferti-
lizer factory for a period and to make major reconstructions.

This faced the department council with a number of. problems. If

"the construction work was to be performed by workers from the

construction department, what should the process workers do in

the meanwhile?

The department council decided to try and gain acceptance for
a new way of organizing construction work. They suggested that

the department could build up its own construction force con-
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sisting of the local maintenance workers and a number of process
operators. The latter group would need to get special training
in welding and a number of other disciplines before they could
start. This suggestion was accepted after long negociations
between the Fertilizer department and the plant management,

and after strong resistance from many sectors.

The construction force proved to be able to fulfill its task
satisfactorily. In fact it completed its task ahead of schedule.
There were no complaints regarding'the quality of the work,
although the majority of the workers had no construction ex-
perience when the redesign started. In spite of this success,
the department did not gain acceptance for a similar work p}o-
cedure next time when it was faced with a major reconstruction
task. It lost in the battle Hr the right to find
local solutions.

Before reporting further on the internal effects of the experi-
ment, we will outline some of the external consequences of the

Participation Experiment in the fertilizer factories.

Horizontal diffusion.

After the evaluation meeting in December 1967,-there

were soon made demands for new experiments.

In february 1968 an experimeﬁt was started in the Carbide
factory, technologically quite different butof a size comparable
with F III. While the Fertilizer experiment as well as the

Carbide experiment were started by central management and the

local trade union, the next step in the diffusion was made on
local initiative. The field experiment in the Magnesium plant,
which was started in September 1968 was initiated by the produc--
tion management within the magnesium division and the local

shop stewards. Later, in 1969, the local shop stewards in one

of the service departments initiated the fourth of the partici-

"pation experiments at Hergya.

In the Carbide factory we experienced successes as well as
setbacks before the experiment automatically was cancelled
when the factory was closed down in 1971. The experiment in the

service department never really got started. The Magnesium

experiment together with the Fertilizer experiment are the only
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ones of the original field experiments which survived. Qvale
(1971) has described how one has managed to make a stepwise

progress in spite of very difficult starting conditions.

Werticali.diffusion

On séveral occasions, the Institute tried to initiate a vertical
diffusion procéss in the company. We wanted the experiences

from the experimental departments to be used as a basis for
éeneral policy discussions on top level within the compahy.
We had hoped that such discussions could develop a framework

for a company policy. This framework should be included in
similar discussions at lower levels within the company, and pro-
vide for a new compény policy, -covering strategical as well as
tactical issues. (Hill 1971). We had also hoped that a similar

process would take place within the local trade union.

When a coordinating committee for the Participation Ixperi-
ments at Hergya was established, we hoped this would be one
step in the right direction. This committee was established
according to the same kind of criteria as the local action
committee in the Fertilizer department and was headed by the
plant director. We believe that most of the involved parties
considered the coordinating committee to be a failure. It never
ﬁlayed a very active role in the formulation of the company

policy. :

A meeting between the board of directors, the involved research
workers and those persons within management who had been in
charge of the experiments,lwas a new attempt to engage top
management in the Participation Project. Much was said at this
meeting, little was done afterwards. Top management agreed that
participation experiments ought to become a part of company
policy, but they never took the necessary steps to enhance the

progress of the experiments.

Thus, the attempts to start a vertical diffucion process origina-
ting in top management proved to be unsuccessful. Nevertheless

there were other kinds of diffusion. The Participation.Experi-

N i gt . N B SRt TR T e R ——— -y
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ments at Hergya provided the basis for importanf changes within
wage- and training-policy. They also had impact upon the way

of work within some of the company staffs; e.g. the Rationali-
zation department. The leaders of this department realizq?

that the Participation experiment was about to change the demand
- for the services which they had previously supplied, and con-
sequently made steps to change its profile. Later it also

changed its name. Now it is called The Organizational department.

The wage system was considered to be an important obstacle when
we started the Fertilizer experiment. - A new wage system was
introduced in the department. The workers were to bé paid accor-
ding to their total theoretical and practical competence within
the field of fertilizer production. When the Magnesium experiment
started, there were soon made corresponding changes within the

wage system in that plant.

In 1970, management and the trade unions of the different plants
in the company agreed upon a new wage system. The experiences
from the Participation experiments provided the basis for this

wage system.

The wage system established the fqlloWing pfinciples:

- Improved wage conditions during illness

- Monthly payment

- Wage level was to be determined by theoretical competence.
Courses at the company school or similar institutions
should make up the basis for the calculation of wages

- Practical experience from work should no longer
have impact upon the wages '

- The workers coﬁld‘move from one factory to the other
without losing the'wage supplement which was calcu-
lated according to his competence

- All workers got the right to get training

In spite of many obvious similarities between this wage system

and the wage system which was originally developed in the



Fertilizep department, there were a number of differences
which proved to have considerable consequences. They will be

discussed more in detail later in the chapter.

The problems of the company training centre

The training scheme, which was established during the first
phase of the participation experiment, was considered a success
by most of those who were involved. When the experiments in the
Carbide factory and the Magnesium plant were started, it soon
became necessary to set up similar schemes in these depart-
ments. Consequently, the workload for the company's training
centre-increased. The new wage system caused a further increase
after 1970. According to this system all workers should have
the right to go to various courses and get corresponding pay-

raise.

The training scheme which was developed in the Fertilizer
experiment had some important features. It was tailor-made for
local needs and it was made up in close cooperation with the
workers and their shop stewards. There was also close connection

between theoretical training and practical work in the factory.

The increase in the work load for the company school proved to
have significant impact upon the character of this scheme. Most
of the courses became standardized; they were mainly worked

gut by the company school. A degree of standardization was
partly necessary in order that the company school could be

able to meet the demands from a large number of applicants. It
might also have some importance that a standardized training
scheme 1s a guarantee that all workers are faced with similar
requirements in order to increase their wages.As a consegueﬂggggg
in the traihing scheme - which were considered important steps
in the diffusion process - the shop stewards as well as persons
within the local féctory management lost their influence upon
the training schemes. Generally, the connection between work

and training became weaker.



Thus the experience from the Fertilizer department and other
experimental departments certainly created the basis for a
diffusion process within the company. But we have also seen
how the schemes which were established locally barely survived

the diffusion process.

Results

(The following is a summary based on the detailed descriptions

presented by Gulowsen (74) The data are summarized in figure 3,
p. 27 a.)

Previous to 1967 the work organization in the Fertilizer

department was highly segmented. There was a clear split between
maintenance and process work. Majér changes in the work orga-
nization took place during the first year of the experiment.

The organization developed a high degree of flexibility - Jjob
rotation and mutual helping became parts of the work routine -
long before the training process culminated. The significant
increase in formal competence among the workers - which took

place between 1968 and 1970 - did not change the work organization
significantly. The split between process and maintenance work

was reduced, but the attempt to bridge the gap between the

two categories of workers was not very successful.

According to the pre-experimental organizational patterns in

F 1II, each shift-group- included two charge hands. These
trouble-shooters were responsible to the shift foremen. At an
early stage in the Participation Project, it was agreed that
the department should operate without charge hands. In add}tion
the research workers argued that it would become necessary

to change the role of the foremen as the competence of the

workers increased.

In spite of the fact that a majority of the shift operators

soon reached a competence level at least equivalent. to the 1level
of the foremen before the experiment, there were never made
significant changes in the role of the foremen in the factory.
When one of the foremen died the department asked an experienced
shift worker to take over his job. But he was never formally
appointed to the foreman job. With this exception, the number

o
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of foremen remained unchanged. Thus, work group autonomy

did not increase significantly during the experiment.

The development of job satisfaction within the factory .is

characterized by disappointment that the Participation Ex-
periment did not lead to greater changes. The expectations were
high before the expériment, and many had hoped that a higher
degree of participation would gradually develop. Neverthekss,
the job satisfaction in the factory is generally good, and
markedly improved in relation to the conditions before the ex-
periment. Nobody wants to return to the pattern which they
were used to from their old wofk situation, and nobody'wants to

return to their old work place.

One of the goals of the Participation Experiment was to break the
vicious circle in the work organization, which has been described
in Chapter 2. We had hoped to establish a self-sustaining learning
and growth process and to stabilize the manpower. In relation

to this goal, the Participation Experiment must be said to be

a very successful attempt, which is indicated by the development of

competence and turnover.

In 1967 most of the workers knew only a small part of the

factory. The average level of technical knowledge was equivalent to
l/é of the whole process. After 3 years, the majority of the
workers knew all the jobs in the factory, and the average level

of competence was close to 3/4 of the whole process. Later the

level of competence stabilized on this level.

The pattern in the labour turnover has been markedly changed

in the department during the experiment. Previous to the experi-
ment, the turnover was very high. A few persons quit during the
first months of the experiment. This turnover, however signi-

ficantly lower than before the experiment, might have been



caused by some uncertainty regarding the future conditions
in the factory. A period of between 2 and 3 years, with
extremely low turnerr, followed. From 1970, the turnover
has increased and stabilized on a level which is normal for

this kind of work within the company.

Thus, the changes in the labour turnover and the increase in
the level of competence show that the participation experiment
has been a successful strategy for breaking the vicious circle
within work organization. However, the results show that it
has not been possible to create an endless growth process.
Data give the impression that the conditions after 1970 have
stabilized on a high level of competence and a normal rate

og labour turnover.

The development of productivity has been satisfactory in the

experimental period. In spite of the fact that it is difficult
to distinguish between the different technological and social
conditions which have contributed td this improvement, it seems.
beyond doubt that the changes in the work organization and

the increased level of competence have had heavy impact upon
the productivity. - The following numbers might give an im-
pression of the change: Production regularity has increased
from less than 80% before the experiment, up to a level between
90 and 95% in the period after 1970. (The regﬁlarity is an in-
dicator of the production time in relation to total time).

With other words: periods with production irregularities '
have been reduced to less than half in the period after the

'

experiment was started.

When examining these data closer, we find important patterns.
If we compare’ the first period of the experiment with the
period after 1970, we find that during the latter pariod,

a much more competent staff of workers are faced with the task
of handling a factory where production difficulties occur less

than half as often as during the first period. Consequently
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they are faced with difficult tasks that require problem-

solving and also give opportunities for further learning about
half as often as pfeviously. We also see that there has been

no major change in the level of autonomy for the workers

from the one period to the other. Under these conditions it would
not be surprising if the workers in 1970 would find the job

less chalienging and more monotonous than during the first

period of the experiment.

When looking into data, we find that the experience of monotony
seems” to have increased quite a bit from the beginning of the
experiment. During the first period just about nobody talked
about monotony or boredom. But interviews in 1970 and 1972 show

that an increasing number of workers find the work monotonous.

Four phases in the experiment

Data show that the project has develbped through 4 phases:

Phase 1 is prior to the Participation Project. Productivity,
the general level of competence among the workers and job
satisfaction was low. This influenced the labour turnover,

which was on a very high level during this geriod.

fhase 2 includes the first 9 hectical months of the experiment.
The Action Committee, which workéd in clbse contact with the
workers, performed a number of changes within the organization.
The work organization quickly developed flexible features.

The workers were engaged in many discussions which 'led to
important;policy decisions. Job satisfaction was often said to

be high, and the level of labour turnover was falling.

During phase 3, the training process which started in phase 2
continued. Productivity improved significantly, and labour

turnover was extremely low.



In phase &4 the conditions in the factory had reached a new
stable level. Productivity and competence among the workers
stabilized .on a high level. But labour turnover increased
and reached a level which is fairly normal for this kind of
industry. The .turnover seemed to be balanced out by the
training intensity. Job satisfaction is fairly high although

the feeling of monotony has become more common.

Discussion -

The development of the of the labour turnover in the experi-
mental department attracts specific attention. We were struck

by the fact that the turnover was very low in 1968 and 1969, when

“the training intensity was high and the workers could increase

their wages'by learning more jobs. A striking jump in the

labour turnover in 1970 corresponds fairly well with the
flattenipng out in the trainiﬁg curve; it aleo corresponds

with a change in the wage system. What could explain the changes
in the labour turnover? And what kind of impact did the labour
turriover have on other processes within the factory? (The
following is a summing up of a detailed analysis reported in

Gulowsen 74)

When looking at the survival curves for the different shift
groups, we found some interesting differences, which suggested
that the conditions within the shift groups were likely to
influence the labour turnover. But a closer look into other
variables has made it less likely that shift characteristics
have. had a strong influence upon the process of labour turnover
in the experimental department. An analysis of data for the
labour market points towards similar conclusions regarding

the impact of the labour market.

Comparison between turnover data and the age of the workers
showed that the labour turnover was significantly higher

among the younger workers than among the older ones. This in



spite of the fact that general job satisfaction seemed to be

somewhat higher among the younger ones.

We found even more striking results when we looked into the
impact of the wage system. The workers were recruited according
to three different wage agreements. An analysis of the sur-

vival curves of these three wage groups shows interesting results:
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Eig4: Survival curves-

Group 1, which was recruited before the starting up of the

new factory, had a transitional agreement as a part of their
wage agreement. This transitional agreement granted them wage
class number 5 as long as they managed to keep up a satisfactory
rate of learning. The required pace in the learning process

was not extremely high, yet so high that it proved to be very
difficult for the workers to increase their wages further
through more intensive training. Thus the wage incentive for

learning was not particularly strong for this group.
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Group 1 showed a fairly normal survival pattern. The rate

of labour turnover in the first months was reasonably high.
Later the curve flattened out. However, we can identify a
fall in the curve between 35 and 42 months of employment. We

will soon come back to this.

Group 2 was fully exposed to the new wage system. The income
of the worker was based upon his ability to learn jobs quickly.
The wage incentive for learning was strong. The survival curve

is indeed peculiar:

For more than 1l year there was absolutely no labour turnover
in this group. The first persons quit after about 2 years;
there was high labour turnover between 23 and 4 years of

employment.

What can explain‘this rather peculiar survival curve? - It
might have some importance that the workers who belonged to
this group had heard about the Participation experiment and
what it was all about. Maybe they chose to work in the
Fertilizer department because the ways of work in .this work
place had appealed to them. Maybe they knew about the wage
system and wanted to use this opportunity to increase their
wages. These possibilities might explain why there is no

labour turnover in group 2 before after 20 months.

Tﬁere are at least three possible explanations for the sharp
decline in the survival curve, starting after about 13 years and
culminating after about 31 years of employment. Maybe the

group was disappointed with the conditions in the Fertilizer
factoryj; that the conditions in the factory, the way they
experienced them, did not correspond with what they had heard
and read about. It is also possible that the workers in this
group had learnt the majority of the jobs in the factory,

and that they therefore had reduced their opportunities for

further learning and corresponding wage increases. The change

- in the wage system in 1970 might be a third important factor.

This change took away their wage incentive for further learning.
It also meant that the wage conditions in the Fertilizer

factory no longer differed from the other factories. It became



possible to move from one factory to the other without losing

money .

Group 3 includes those people who were recruited after the

change in the wage system in 1970. The survival curve corresponds

fairly well with the survival curve of group number 1, and
is rather similar to what is normal in industry. There is a
sharp drop during the first year of employment; later the

curve gradually flattens out.

This curve indicates that work and other conditions in the
Fertilizer department no longer differed very much from other
departments. The wage system was the same throughout the

whole company.

To conclude, it seems as if characteristics of the wage system
can explain much of the development in the process of labour
turnover within the Fertilizer department. Age distribution
also seems to have some importance. In comparison with these
two factors, other variables, such as i.e. internal conditions
and the size of the shift groups, have had little - yet

probably some - impact upon the development in labour turnover.

This indicates that the wage system has had a very central
position in the Participation project. Is it possible that
the characteristics of the wage system alone can explain

most of the development within the Fertilizer department?

A comment upon the importance of the wage system
Let us give the role of the wage system in the Participation

experiment a closer examination. -

The wage system was one of the first major tasks which con-
fronted the Action Committee. Already at the very start of
the Participation expefiment, the workers wanted changes
related to wages. They argued for a more.just wage level;
they also argued that the old pattern.of work and cooperation
was very much determined by the wage system as it was before
1967,



The wage system has had impact upon the training activity

in the factories as well as in the company school. There 1is
little doubt that the system which was in use from 1967 until
1970, pressed the training activity and the frequency in the
job rotation up to a level which was quite high, and which
created some nervousness in the factory. The foremen often
felt that they had to move the workers from one work area to
the other before they had really learnt to master the tasks.
Many of the workers agreed that the wage system had created

some nervousness in the shift groups.

The wage system had heavy impact upon the relationship between
workers and supervisors during a long period. Especially in

two of the shift groups it was argued that the supervisors

used the evaluation of competence, which was related to the wage
system, to give preference to certain persons. This was one of
the more important reasons for problems and reduced satisfaction
in the factory. As soon as the wage system was changed so that,
" from 1970, wages were no longer related to job competence,

this kind of dissatisfaction was eliminated.

There is most‘likely a strbng relationship between the charac-
teristics of the wage system and labour turnover. Until 1970
the wage systems had characteristics so that the workers were
motivated to stay in the factory. As soon as thé wage system

was changed, the level of labour turnover was increased.

When summing up, one gets the impression that the wage sys{em
has had significant impact upon the life in the factory and
the development of the Rarticipation experiment. One is there-
fore inclined to ask whether it would have been suffidzent to
change the wage system in order to achieve what was actually

achieved through the experiment.

The answer must indeed be negative. Clearly the changes in
the wage system would not have had the same consequences if the

original work organization, the skill barriers and the training



system had remained unchanged. Nevertheless, there is little
doubt that among all the fields of work of the AC, the work
with the wage system had the strongest effects.

One gets the impression that the Participation experiment
stagnated in 1970, when conditions in the factory had stabi--
lized on a new level characterised by high competence, high
labour turnover, but little autonomy among the workers We have
good reasons to believe that the lack of change in supervision
and thus in the autonomy of the workers was one of the main
factors which hampered the development of the experiment. This
point of view was often argued by the research workers; many
among the workers and also among the foremen advocated the same
point of view after a few years of experimentation. Nevertheless,
the management of the company was never willing to make the
necessary steps in order to change the formal organization,

to increase the autonomy of the workers, and thus create a

basis for further growth within the Participation Experiment.

Although the decision to change the role of the foreman would
involve many groups and unions, the top management of the
company would clearly have to take the initiative in such

matters. - Why didn't they make the necessary steps?

We believe that the most important part of the answer is found
when we examine why Norsk Hydro's management chose to start an
experiment. In 1967, when the project started, the company was
faced with economical problems as well as a rather problematic
relationship towards the labour market. The level of the pro-
duction in many of the factories was obviously hampered by a
vicious circle, characterised by a highly segmented and un-
flexible work organization and high labour turnover and low
competence among the workers. Through the Participation Experi-
‘ment the company managed to break this vicious circle and in-
crease the productivity significantly. The experiment also created
a work organization which proved to be much less vulnerable

towards changes in the work force than the pre-1967 organization.



Before 1967, labcur turnover, illness, vacations and other
kinds of absences had to be met with replacements in order to
kéep the factory in operation. With the flexible organization
which was éeveloped through the Participation experiment,

it soon became obvious that the shift groups managed to operate
the factory even with significant short term (20-30%) reductions
in manpower. Thus the work organization in the Fertilizer
department has become less vulnerable towards internal éhanges

in manpower and also towards changes in.the labour market.

For outsiders, it therefore seems as if the top management

of Norék Hydro in 1967 had achieved its primary goals with the
Participation experiment: increased productivity and an
improved relationship towards the labour market. This might
explain why it never made the neéessary steps in order to bring

the project further.
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Participation and demrocracy in Nortwviegian Industry.l)

In the beginning of the 1960's the Norwegian Confederation of Em-
Ployers and the Trade Union started a Participation Project. The
focus of this projecf was Alienation and Industrial Democracy. Or
to put it differently: the targe:. of the project was the human re-
sources in industry. One wanted to find ways whereby human re-
sources could be developed and released to the benefit of the em-
bPloyees; and ways whereby human resources could be better utilized
to the benefit of industry. Tuis led to experiments using such
concepts as psychological job requirements, autonomous work groups
and socio-technical systems.

Finding improved ways of work and organization was, however, only a
part of the project. The other parts, namely putting these ideas
into praétice was just as important. The project has thus also

become an experiment in social diffusion, and in a wider perspective,

in societal change.

In this article, I shall very briefly describe the general
cultural and industrial background of the project and some of
the motives that made the different parties become interested
- to start a research project, survey a few of the necessary
theoretical concepts, and finally surmmarize the projects and

their irplications.

I Cultural, social and incdustrial background.
1) There is a strong tradition cf derocracy, self management and

self regulation within Norwegian prirary industries: fishing,
hunting, wcodworking, farming. Generally, I believe the idea

of autcnomous workgroups to have a stronger foothold than
authoritarian leadership and bureaucracy, as soon as one gets into
areas which have not beem dominated by industry for a lcng tire.
In fact, I believe our working life today benefits greatly fror

rl

l)Lecture at Hernstein Management Centre, Wien, November 19872.



the fact that the industrial revolution in Norway did not
really begin until after the beginning of this century.
The contradiction between the employers and the emrployees

has n;ver reached the same level as in England or
Central Europe. The idea of participation and cooperation there-

fore does not seem to be as strange in Norway as in most other

countries.

2) Since the war there has been relatively good participation between
the two main organizations of Norwegian working life. The number
of strikes and lock-outs has thus been negligable in comrarison
with most other European countries. There is one trade union (LO)
that includes almost all workers, and one confederation of Employers
(NAF) that includes most of the employers.

In short, Norwegian working life is highly coherent., Together with
the fact that the LO has had very close connections with the
social~democratic government (which has been in power for more
than 30 vears), this high degree of coherence has rade it
possible for the parties to engage themselves in policymaking

to a higher degree than in countriés where there have been

many different, often conflicting fractions in working life.

3) While previously, the owners of the companies were also the
ranagers, management has steadily become more professionalized.
This might mean two things. First, as managers generally
become more able and professionalized, the uncertainty they
experience on the job is less likely to drive them into an
authoritarian role. In contrast to managers with little
professional training, professional ranagers will tend to be
more interested in organizational experiments that could lead to
improved management techniques. Second, the increased separation
of management from ownership might decrease the risk that
attempts to change the structure and function of management

would be considered an attack of private ownership.

4) At the close of the 1950's, the democratization process in Norway
had come to a point where the political parties and the public
discussion insisited that the industry should be included in the
process. The concept of industrial democracy thus became a major

political issue in,the beginning of the 1960's. 1

gy i i i .thaz/.the conditions
; EZV%HS%Eg%g §¥l%eS?%E§% %eggsgg§x588§8§¥longz%or experiments
of the kind that I ar going to describe.

1
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Motives for an experiment.

There are always many different motives behind social experiments.,
Here I would like to describe a few dominating motives behind the
participation project.

Norwegian industry (like the industry of most other nations )
does not operate at optimal organizational and working conditions.
In 1960 many leading employers and the management of NAT agreed
that human resources were tied uP in traditional ways of orga-
nization. Most workers did not have the opportunity to utilize
their whole working capacity. The employers confederation w2s

therefore looking for ways whereby industry could utilize its
total human resources better, so as to corpete better in the guture.

The trade union to a high degree shared the productivity goal

of the employers. Increased productivity would be a necessary

condition for increased wages level. But, the union also
stressed the importance of improved work conditions and more

meaningful work. The union leaders were very much aware of
the alienating forces in industry. They wanted to counteract

these and to fight the widespread apathy.

Both parties also realized that more democratic ways of orga-
nization would become an imperative in the future. It was anti-
cipated that autoritarian management and meaningless work could

cause unrest in the years to come.(Recent events have proved this
anticipation to be true.)

The framework of the research project.

Thus the two major parties in Norwegian working life in the

beginning of the 1960's agreed that they had important common
goals. Although their goals will never completely coincide,

it was extremely important that they were abtle to distinguish

clearly areas of. conflict from areas of cooperation. This made a
joint project possible.

Thus, the parties agreed to finance a research project, which
was named "The Participation Project LO/NAF." They contacted

the Institute of Industrial Social Research in Trondheim, which
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agpreed to do a large-scale project. (The rajority of the scaff
later moved to the Work Research Institutes in Oslo). The parties

appointed a Joint Cormittee to supervise the program.

The effects of social experiments will often prove to be small
if one has to operate with all the restrictions of real life.
The participation experiments were therefore granted extensive

freedom. However, some boundaries were not to be crossed:

- The employers confederation would not accept experiments
that over a longer period reduced the productivity growth
in the experimental department, below the normal rate of

growth of that industry.

- The labour organization would not back up experiments

that threatened to reduce their bargaining power.

- The research team argued that the experiments would have
to include changes in attitudes, group processes and power
relations. Such changes never happen overnight. It was
therefore agreed that %he effects of the project would
have to be evaluated on a long time basis. They therefore
asked for financial grants for an initial three year periode
after which the first evaluation should take place.
However, all parties realized that major organizational/
social changes would need more time than that. One would
have to think in terms of generations.

The researchers also stated that although they were
working in industry, their aim was the democratization
process in society. The research team hoped that major
changes in industry would after a while require changes

in other parts of society, such as in the school . system.

Basic anticipations:

Participation through company boards, department councils etc.
can often represent important steps ahead for employees.
However, an initial study within the Participation Project
pointed towards the conclusion that the cpportunity to elect
representatives to such councils does not in itself cause major
improvements for the eﬁployees if they have little to say in

their own work situation. That leads towards the conclusion
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that any important changes in the total situation cf the

individuals would have to include changes in <their tasks

and in the authority structure of the organization.)l

With basis in this conclusion the research workers in the
following phase directed their efforts towards improvements of

the work situation of the employees.

2) In order to give the employees a more meaningful and rewarding
work situation, we had to develope a basis for understanding what
people want from their work and why they often react as they do.
Thorsrud and Emery (1964) therefore established a set of psycho-
logical job requirements. (The well informed reader will see in
what ways these requirements differ from e.g. the theories of
Herzberg, Scott-Myers etc.). In order that a job shall be con-
sidered a good job the following needs will have to be satisfied

to a certain extent:

1: The need for being able to learn on the job and to go on
learning; again it is a question of neither too much nor too
little; ;

2: the need for the content of a job to be reasonably demanding
of the worker in terms other than sheer endurance, and yet to
provide a minimum of variety (not necessarily novelty);

3: the need for some minimal area of decision-making that the
individual ean call his own;j

Y4: the need for some minimal degree of social support and
recognition in the workplace;

5: the need for the individual to be able to relate what he
does and what he produces to his social lifej;

6: the need to feel that the job 1leads to some sort of desirable
future.

1) .

Thorsrud, E. & Emery, F.E.: Industrielt demokrati. Universitets-
forlaget, Oslo 1964,
Later studies by-C. Lattrann: Die Forderunges des Mitarbeiters nach
Mltbestlmqung in Unternehmen, Hernstein Management Center, Wien 1972.
have confirmed this hypothesis.
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I will make further comments upon these requirements in chapter
VI.

When dealing with changes in work relations, we are .among other
things dealing with organizations. Our basis in organization
theory was mainly the one that had been developed at the Tavistock
Institute of Human Relations in London through the 1950's, by
among others Rice (1958), Emery (1959), Herbst (1962), and
Trist (1963). One of the important assumptions of the Tavistock-

shool, is that organizations are socio-technical systems . The

b ehaviour and the output of the organization is dependent upon
the functicning of both the social and the technological sub-
system. The functioning of the one subsystem is dependent upon
the characteristics of the cther. To put it more concretely, the
Tavistock group arfued <that the task structure and thus the
technology has strong impact upon work and work structure. Im-
provement of werk conditions and organizational behavicur would

t herefore have to be based on a socio-technical analysis of the

system.

Analysis of the problemr.

Alieration and organizational inefficiency has many and complex

reasons. I would like to discuss one:

The design of technclogy, crganizations and tasks have to a large
extent been based on the anticipation that workers are "lazy and
stupid" (Taylor 1911). Taylor formulated his view of what
workers are like in a period when industry at an increasing

rate had to utilize people with little or no industrial experience.
He therefore wanted to design industrial organizations in a manner
so that they could use these people without too extensive costs

in initial training. In order to make this possible, Taylor

suggested that jobs should be made as simple anc¢ as specialized

as possible. In order to reduce the likeliness of errors, close

supervision.was advocated. The need for the workers to make

1)

decisions was reduced to a minimum.

1)I‘t: is important tc readlize that the development of time and moticn

study and other techniques which have followed in Taylor's foot-
steps not only is:based on the assumption that people are "lazy
and stupid", but that they in addition are equal; that different
workers will perform the same task in the sdWe way and at the sare
speed. This assumption is basic for the design of assembly lines
etc.

— e
b



But most people obviously do not fit into the category "lazy

and stupid". How would people who have the kind of needs which

we have outlined in the psychological job requirements, react

to jobs which were simplyfied to the extreme and which gave them
no authority? Most of them would obviously not engage themselves
in the work. They would react with apathy, with lack of en-
gagement. Those who have advocated that people are "lazy and
stupid" would therefore get positive feedback on their anti-

cipation.
This process might be called a self fulfilling hypothesis.

It is important that we realize that the effects of this self
fulfulling hypothesis is still wi+h us today. Many of us were
eager to learn when we were children, but we have learned not
to learn as’  adults., And when we are confronted with
situations that call for engagement, - that give us the oppor-
tunity to be active and creative, we react with disengagement,

with no desire to involve ourselves.

We must therefore realize that many attempts to involve people
in work and in the activities of organiaztions will become
failures. They will not turn into success before people have

unlearnt apathy.. This unlearning process will

-

take a long time. We must think in terms of generations.

Having realized this vicious circle in society we can reformulate
the goal of the Norwegian participation experiment. The aim is to
open up this vicious circle which has been described, and instead
to create a self-fulfilling hypothesis based on the assumption
that people are active and want to involve themselves; that they
have the kind of psychological job requirements that we have
sketched. )



IV A model of a concrete experiment

Although we have been able to distinguish this kind of a self-
fulfilling hypothesis, we are not yet in the position to start

concrete experiments in order to change organizations. We need

a more concrete strategy of change.

Let us take a closer look into the dynamics (or lack of dyna-

mics) of industrial organizations. Let us start with some

possible consequences of the anticipation that the employees

have small qualifications (See fig. 1):

a)

b)

c)

d)

e)

)

If we want to establish organizations with people with small

qualifications, it is reasonable and quite normal

to make the jobs simple and well specified, and to have strong
supervision in order to prevent errors. This requires a large

number of supervisors.

This creates a work situation which gives the worker i) little
opportunities for leatning, ii) little variation, iii) 1little
opportunity to see the relationship between his task and the
total task as well as how his task corresponds with the

needs of society, iv) little work autonomy.

This creates little work satisfaction for the employee

if the psychological job requirements are valid.

To the extent that it is possible to find another satisfac-
tory job, the workers might feel tempted to quit. This would

cause high labour turnover for the company.

This again is likely to have a negative influence upon the

average skill level within the company.

I have now sketched a vicious circle as it may appear within

a work organization. (The model is oversimplified.

Other factors will also have an impact upon



the development of the organization: wage level, working-

hours, labour market conditions etc. Neverheless, the nmodel
~has been useful in some of the participation experiments). If

we were to obtain the objectives of these axperiments we would

have to break this circle. How do we do that?

Fig. 1. The vicious cirle in an organization.
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Let me start out with describing a rather common but not very

often successful approach:

When confronted with organizational problems of the kind that

I have suggested, many leaders have focused upon the lack of
compefance as the main source of organizational troubles.
Therefore, they have chosen to try and improve the organization
through e.g. intensive training of certain groups. In Nofway, we
have seen examples where an organization has sent its

foremen to seminars. The foremen have possibly learnt many use-
ful $kills. On returning with increased competance to their work
situations, the foremen have come into trouble. They have found
their job situation, their autorithy and just about everything
elsc¢ in the organization unchanged. Thus they actually got
little or no use for their new skills, and little but increased
frustration was the result of the whole training scheme. For

the organization, nothing was changed, ané the high turn-over
remained as bad.

This failure is primarily caused by the fact that the leaders had
forgotten that organizations are complex-systems.or anizagiz%%%our
depends upon various processes and structures which are mutually
connected: the structure of the formal organizafion, the work
proc>dure, the learning process, wage systems, group processes,

individual attitudes etc. 0One cannct obtain important and per-

manent changes in one of the characteristics of the organization

without perferming converging changes in other characteristics

of the organization.

When we want to change the organization we must therefore start
by studying how the most important processes and structures are

mutually connected.

In work organizations, which was one of our main field of work

in the first phase of the Participation experiment, we very
often found attitudes, compet nce profiles, authority structures,
wage systems, task structure and technology to be among the most
important factors. (The study of the mutual interdependency of
these factors are &8RBoNg the most important parts of the_socio-

technical analysis which was done at an early stage of each

eXperiment).



a)

b)

c)

d)

e)

f)

When we have gained sufficient knowledge of the interconnection
of the most important factors we have prepared a part of the

basis for the change process. (See fig. 2).

Let us still assume that the lack of competence in certain parts
of t'.e organization is a major source of trouble, and that we

therefore try to increase the competence accordingly.

But with more compe® nt people we must also be prepared to change
other organizational characteristics e.g. the work situation
and the authority structure. This often calls for job enlargement

and desentralization.

For the persons concerned this should lead to improved learning

conditions, more variation and more autonomy, in other words to

increased job satisfaction (according to the first three of the

psychological job requirements).

Accordingly, one should have reason to expect reduced turn-over,

whic¢h again means that the general level of competance among the
employees is increased, both due to initial training and to

what they have learned through the job enlargement.

But realizing this, we must once again be prepared to make the
necessary changes in other areas of the organizaticn. We must
continue and expand the job enlargement, the job rotation schene

and change the authority structure accordingly.

Doing this it might be possible to break up the evil circle in

the organization and instead create a good one

Looking at this strategy of change in terms of system theory,
what we have suggested is really to identify some major deter-
minants in the behaviour of the organization and include these

in astrategy of change. Changes in each of the determinants must

be done simultaneously so that the changes back up each other.
. ‘
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Fig. 2. A pood circle in a work organization.
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VII

The reader will of course look for the limits to how far such a
change process can be successful. I shall ccme back to these

when describing one of the Norwegian field experiments, narely

the one in the fertilizer experiments of Norsk Hydro at Hergya.
This experiment very much went along the lines which were

indicated in the previous model of change.

Before describing this experiment, the fcurth in a series, I will,

however, say a few words about the first two experiments:

The two first field experiments of the Participation project.

In the first project the researchers had some theoretical background
which was developed by the Tavistock group in London, but they had
little field experience. Also, of ecgual importance, the LO and

the NAF knew 1little of what we were about to do.

These organizations had seen no practical experiments that could
indicate what we wanted to do. On this background, it was only
possible to make a small,and in comparison with the later ex-
periments, fairly traditional social-science experiment. The

field experiment in the wire-drawing department at Christiania
Spigerverk in 1964 was nothing much more than that. However,

this expériment proved to be important and in my point of view,

a necessary link in the chain of experiments that was to follow,

in that both the sponsoring organizations and the researchers learnt
i@portant things about how to do experiments and about each cther.
All parties learnt useful things about job-design, the importance

of wage-systems and about the need for sheltering the experimental
area. And the joint committee learnt about the researchers' way

cf work. We gained increased confidence and were allowed to go

further in the next experiment. (Thorsrud & Emery 1969.)

The next experiment was performed in the paper and pulp factory

at Hunsfos.It started a few months after the previous experiment and
still continues,-but without much contact between the researchers and
the experimental department during the last years. In the initial
phase of the project, again the involved people learnt. We learnt more
about the impact of technology upon the possibility of creating

autonomous work groups’ (Gulowsen 1971, Davis 1972,), and what
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proved to be very important for the next experiment to be
described, how technology ean be a limiting factor in the attempt
to create a continuous and self sustaining learning process.(He§8§§)
We also leart about the research worker's role in action research.
We gradually found it necessary for the researchers to reduce

their engagement in the experiment. Instead the action committee
was invented. This committee, which included superwvisors and
workers from the experimental department gradually took chérge

of the experirent, but the researcher had good opportunity to

work trrough it. Through the lunzfos experiment the parties also
began to get a more realistic view of the time perspective in which

one had to look at social changes. (Engelstad 1970.)

So beifore the experiment in the fertilizer plant, the researchers
and the joint Committee had learnt a lot. But not only that:

Many leaders in industry and trade unions had become aware of the
experiments. An increasing number began to realize that these
experiments were to be taken seriously. The backing by the main
organizations in Norwegian working life was important in this
context. These leaders could now see concrete examples of what
such experiments were all about. They had seén that work groups
can function autonomously and they had got an idea of what con-

tinous learning processes were all about.

The leaders of company and trade union at Norsk Hydro were among

these.

The field experimrent in the fertilizer department of Norsk Hydro.l)

In March 1967, only a few months after the new managing director
of the company had assumed his duties, he and the progressive
leader of the ccmpany's trade union (who about a year later was
elected to a higher office in the LO) agreed to sponsor a parti-

cipation experiment within the framework of the LO/NAF project.

-

This brief account includes deliberate over-simplifications. 1
have only enough room here to describe some highlights of the
experiment which are directly related to the strategy of change in
chapter VI,

{



They therefore contacted the research workers. After some initial
discussions it was agreed to start a sheltered experiment in the
fertilizer department, which included an old factory and a brand
rew one which was to be started in the experimental period.

(The shelter gave the experiment a certain amount of freedom. It
meant that neither of the parties involved in the experiment could
claim that changes made within the experimental area necessarily

should lead to similar changes in other parts of the organization).

First, a few words about the production system in the newest of
the two feritlizer factories. (The old factory was similar in

most respects). (See fig. 3).

The factory is big: about 100 by 40 meters, and 80 meters high. The
continuous chemical process runs day and night, through a large
number of pipes and tanks. It is typical for the process that
most of the production is disturbed and eventually stops if
major problems occur at one point in the process. In order to
understand the working conpitions in the factory, it is important
to realize that the process is fairly automatic, the workers have
1ittle to cdo as long as the production runs normally . However,
in case of disturbances it is the task of the workers to bring the
process back to normal. With other words: the higher and better

the production is, the less the workers have to do.

Both in terms of productivity and in many ways alsc for the
" workers, it is beneficial that the operators work as a flexible
work group. If they do that, they can help each other and also

cure the production problems Tore quickly.
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Nevertheless, before the experiment, the organization was
rigid. In principle every man had his clearly defined work area.
I shall not discuss all the underlying causes but just identify
three: lack of initial training of the workers (the workers
were ordinarily recruited directly from the street and into very

complex chemical plants), skill-barriers, and the wage system.

In addition to the individualized and fragmented work situation,
the organization before the experiment was characiterized by a
high leader/worker ratio, low competance and little werk satis-
faction among the workers and a high labour turn-over. This was
very briefly the loecal situation in the department where the

experiment was to take place.

An .action cormittee (AC) was established and put in charge of the

experiment. The cormittee included the department manager, a worker
from the oldest of the factories, a membter of the board of the
local trade union, a loeal personnel officer, a close assocliate

of the managing director and the author from the Work Research
Institutes. The idea wathhat the AC should have good knowledge

of the problems of fertilizer production, close contact with the
leader of the company and the trade union (so that the process
within the experimental department could be connected with the
policy making at higher levels) and contacts with the research

workers who had experience from other field experiments.

.Changes in the wage svystem.

For reason that I cannot discuss in a brief article, the first issue
that came up was the wage system. The wage systen before the
experiment was rather problematic. The individual worker was

paid according to the difficulty of his task and the estimated

work load. Since these requirements were different in the different
parts of the factory, the workers were placed in 5 different wage

classes.
Let me illustrate how this system functioned:

Let us say that the production suddenly stopped in a certain

area in the factory. The worker who was:in charge of that area
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would suddenly be extremely busy. In fact, the problems would

of ten become so great that he would need help.

His collegues would, however, soon have little to do. After a
while it would become necessary to stop the production in their
areasj those in charge of the production previcus to the break-
down area, because the buffertanks were filledj those in the
preceding parts of the factory because the tanks were emptied.
Thus these people would havwe plenty of opportunity to help their

collegue.

What kind of reflection would these people make in relation to
the wage system? Those who were paid less than the operator who
was in trouble would say that: "he is paid for his troubles", and
rather relax than help. Those who were paid more than the man in
trouble would think otherwise. If they helped their collegue,
they would gradually learn how to do his job. This right becomre
dangerous knowledge for them. If it became necessary to replace
the collegue, they would risk to be reroved, since they already

knew his job. Consequently, they would get a decrease in wages.,

In short, the wage system before the experiment counter-
acted cooperation and mutual aid in the work situation. It
therefore counteracted a work situation that could provide oppor-
tunities for learning, for sufficient variation, for the develop-
ment of work groups, and for the operators to get to know the
whole process. In other words, chances for satisfaction of the
psychological job requirements were small. In addition, the work
organization stimulated by the wage system, was not optimal in
terms of productivity. '
‘Aécording to the goal of improving the chances for satisfactory
psychological work conditions, the AC changed the wage system.

In close cooperaticn with the operators and the leccal

shop stewards, it was decided upen the principle that each man
should be paid according to how many work areas he knew. We hoped
.that this would stimulate the workers to try and learn from their

work and stepwise to developt more flexible work patterns. It
<



was agreed that the local shop steward and the general foreman
should be responsible for the evaluation of the competance of

the workers.

2..The chanre in the work organization.

The changes in the wage system were accompanied by discussions
regarding the work organization. It was agreed that . the new
organization should not include charge hands (Vorarbeiter), since
the exnerience showed that the existance of such work roles rade

it unnecessary for the workers to try and solve the more ceriplicated
problems themselves. Regarding the roles of the foreman, little

vvas done. However, the AC suggested that the foremen should try
and d-=velop new rcles as advisors. It was

advocated that in the future, supervision and management at all

levels yould mean control and repulation of the boundary conc.tions

of a rork area, not control of work performance.
At an early stage the researchers said that they thought it would

become necessary to make more radical chaﬁges of the work super-
vision structure. They anticipated that it might be necessary to
remove one level in the organization, either the foreman or the-

general foreman level.

The Af” also asked the foreman on each of the four shifts to

discuss the work organization with the members of the shifts. It
. was suggested that the shifts should try and develop an integrated
group structure. However, no definite instructions were given.
The shifts gradually developed organization patterns whereby the
workers rotated between the different work areas in the factory
(8 work areas). Since the shifts included people with different
skills, it was not surprising that there were differences in the

work structure of the 4 shifts.

3. Information.

Even before the experiment the information flow in the

department was good. During the first phase of the experiment,
however, it was gradually improved. Two of the members of the

AC spent most of. their time with the employees in the factory,
(everybody should have the opportunity to know what the experiment



was all about and to influence it). There were lots of meetings
which most of the employees attended); there were daily morning
meetings where the production conditicns were discussed (all
employees were invited to attend whenever they had time); and

an information room where lots of material regarding the
technology and other fields of interest was at hand. The level
of information has been maintained ever since theé start of the

experiment.

4 Training.

The need for training was acknowledged by the shop stewards as
well as by the supervisors and managers. The AC therefore set

up a committee consisting of two of the loral shop stewards and a
teacher frem the company school. These were asked to establish

a training program., They presented a program

of 200 hours of theoretical training, mainly within the

following fields: The fertilizer production process, general
chemistry, instrumentation and maintenance. Although the level
of the course was very high, most of the workers, even old people
who had pot been to school for 40 years, went through it.

It was eiphasised that theoretical training in the company
school and practical trainirg in the factories should go hand in
hand. All the supervisors and engineers in the department there-

fore took active part in the course as teachers and as students.

By the end of 1967, after 9 months ol work, the AC hoped it had
created the basis for a self sustaining léarning process within

the department. The idea was that the workers through jobL rotation
and mutual aid in the work situation gradually shculd get to know
the whole production process, or at least as ruch as they felt

c apable tc learn.

5PResults.

The prcject had consequences toth internally within the factcry
and externally, upcn the developrent of the pelicy at the level
of the company and through the Joint Committee. Let us first
look at what irpacf the experiernt had upon the internal con-
ditions in the factory:
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1) Internal changes caused by the experiment.

~ After a three year period the level of competance among the workers
had increased significantly from between 1 and 2 work areas pr. man
(out of 8 in total) to ca. 7. That meant that about half of the
workers knew all the jobs in the factory. Since 1970 it has re-

mained at about the same level.

~The production also increased significantly (However, duc ta many
tecnological improvements, it is impossible to say how much is
caused by the increase in competence), But more important, the down-
time in the production (the time when the factory i8 not in ope-

ration) has been reduced from more than 20% to between 5% =nd 10%.

- In “interviews, the workers have expressed increased work satis-
faction, but many also say they are disappointed that the experi-
ment was not pushed further.

~Monotony, which at the start of the project seldom was mentioned,

has gradually become more of a problem.

—Labour turnover was extremély low in the first two - three years
after the experiment, but has since then increased towards a level
which is normal for the whole plant.

— The authority structure has not been significantly changed since

the removal of the first hands at the beginning of the experiment.

.To sum up, the chanpe process has leveled out at a higher rate of
production, and with a higher rate of satisfaction and competance
among the workers. Their autonory has, hcwever, not keen signi-

ficantly increased.

2) External consequences of the project.

After about one year, a meeting with about 30 persons from the top

of the company, the local trade unicn, representatives from the
depabtment and the researchers evaluated the previous results of the
experiment. The experiment was generally accepted as very suceessful
As a consequence, new experiments in two other departments of the
factory were started in 1968.

i
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Later the company has also made important changes in training
and wage policy, and incorporated the ideas that were tried out

in the fertilizer experiment in the policy of the whole company.

The results were also evaluated by the Joint Committee. They
consequently decided to start 8 new experiments in other corpanies,
and rany other Norwegian companies soon followed on their own
initiative. The fact that Norsk Hydro, the flag ship of

Norwegian industry, had found the ideas behind the Participation
Project useful and incorporated them in its poli cy, was

extremely important. It gave leaders in other corpanies the
necessary support to start their own programs. The likeli ness

that they would lose face when trying out new ideas was
significantly reduced now that a major and respected company

was moving in the same directicn.

Although there has been a considerable diffusion at company level
in Norway as well as in other countries, it is at present very
hard to evaluate the diffusion process. It remains to be seen
what kind of impact the experiments have had and will have upon
the conditions and attitudes of the employees, inside and outside
the factory. - It also remains to be seen what kind of changes
the experiments will lead to at the level of the main parties

in the working life.

So, even though I consider the issue of social diffusicn and
change to be one of the most important topics of the Participation
Project, I rust ask the reader to be patient. An investigation

is going on at present at the wﬁl;and many future investigations
will be necessary. Although we still consider the theories

of diffusion to be central in the project, we cannot yet

validate them.

6.Some implications of the results:

The internal results point toward a few interesting conclusions.

The laboyr turnover was almost negligible during the first three
years of the project. This time span coincides with the amount of

time that most of the workers needed to learn to know the whole
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factory. This means that turnover first started to rise when the
opportunity to learn from work decreased. This again means that
the technology, which really represents a framework for how

much there is to learn, has had influence upon the developrent
of the labour turnover.

Furthermore, the increase in the compet nce of the workers has been
one of the reasons why the down-time of the factory has been re-
duced to less than half of what was normal before and at the
beginning of the experiment. That means that today's much more
competant workers are kept less busy by the production. The
increased stability of the production has made work more routine.

No wonder the workers now more often talk about monotony.

~ Thus it seemS as if the development process among the workers has

stagnated and reached a steady state at a very much higher level
of competance than before the experiment. There is reason to
believe that this level has been determined by the technology and

‘e

the authority structure.

How could it be possible to stimulate further growth among the
workers? How could one aim for a steady state at an even higher

level? I will suggest two possibilities:

1) Continuous and rapid changes within technology would expand

the learning opportunity of the workers. If the workers not only

‘learned to know the new technology, but in addition were given

the opportunity to be actively included in this change process,
this might create a new hasis for learning. This engagement might
include that they were called for as technical advisors and that
they took active part in the construction work. One will,
however, see that this kind of expansion is strongly dependant
upon the kind of technologyand technological development in the

actual field of production.

2) The second possibility is probably more important but also more
controversial. In the model of change, we suggested that changes
in the supervisory structure would be necessary to create a self-
sustaining growth process. The experience from the fertilizer

plant gives us reason to maintain this. We find little reason to

[}
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doubt that the stagnation of the growth process has been

caused by the lack of changes in the power structure, as many of
the werkers have indicated. My second suggestion for change would
therefore be aimed at the authority structure cof the firm. n the
one - hand, changes in the work roles of foremen and general
foremen seem to be necessary consequences of thisj; on the other
hand, *he roles of the staffs will no doubt have to be brought

into the picture.

EPILOGUE

The experiments which I have so briefly described, might, just like
all the other experiments, be of interest in themselves. Many
leaders will, however, quite rightly, say that they have been able
to develop their own organization further than what these examples
show. There is, however, reason to doubt that the consequences of
such isolated performances will be as important in terms of social
change. Indeed we know many companies which(e.g. through superb

and idealistic management)have developed the internal democratic
institutions further than in any of the experimental companies.
Nevertheless, the consequences of these performances have remained
internal to the companies. Only very seldom other companies have
followed. Knowing this, it was found necessary to perform the Parti-
cipation project in a way so that chances for diffusien was in-

creased.

‘What has added to the importance of these experiments, is therefore

that they have been part of a strategy where the two major parties

in Norwegian working life and the employers and employees of the
different companies have been involved in problemsolving and
decisionmaking. Itwas' thereforemade possible for the major parties
in working lifé to use these examples in their own policymaking

process. However, the diffusion from one company to the other might

[

1)

The strategy of changes has among other things been based on the |
following principle from systems theory: Social systems can be de-
vided into systems at different levels, e.g. nations, organizations,
groups and individuals. In order to make significant changes at one
level, it is necessary to make converging changes at the level above
and the level below. In order to create wide changes within large
groups of industrial companies it was therefore found necessary to
create the basis for a change procegs in the institutions and orga-
nizations at the national level.



be important, we never thought the changes that could be accomplished
in this way could be comparable with the changes that would occur

if the national confederation of employers and the trade union

would adapt the ideas behind the project and include them in their

policy.

It remains to be seen what impact the experiments will have mpon

the future of working life and upon the national institutions in
Norway . However, the experimenic have had considerable importance
elsewhere. They have led to similar experiments in Norwegian
shipping and in the education system. They have also inspired
experiments in other countries, like Sweden and America. Looking
pack, it might possiltly be correct to say that the experiments
have been more important in terms of social diffusion than in :

terms of actual change in the experimental departments.

Future investigations will look . into that.

4



Literature:

Davis, L,E.: Job Design. Pelican 1971.

Engelstad, P.: Teknologi og scsial forandring. Tanum, Oslo 1972,

Gulowsen, J.: Selvstyrte arbeidsgrupper. Tanum, Oslo 1971,

Herbst, P.G.: Autonomous Group Functioning. Tavistock, Lendon 1962,

Herbst, P.G.: Demokratiseringsprosessen i arbeidslivet.,
Universitetsforlaget, Oslo 1971.

Miller, J.6.: Living systems: Cross level hypothesis.
Behavioural Science. 1965.

Rice, A.K.: Productivity and Social Organization.
Tavistock, London 1958,

Taylec:ry, FW.: Principles of Scientific lManagement.
Harper, New York 1911,

Thorsrud, E. & Emery, F.E.: Industrielt demokrati.
Universitetsforlaget, Oslo 1964,

Thorsrud, E. & Emery, F.E.: Mot en ny bedriftsorganisasicn.
Tanum, Oslo 1969,

Trist, E. et.al.: Organizaticnal Choice.Tavistock, London 1963.




The book for cushioning the Price and Pay Code !

Uhle EFFEGUIVENESS O
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independent study group.
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Fringe benefits are one of the few areas of free bargaining remaining
under the present Price and Pay Code. This original study provides a
major source of information on the fringe benefits being given in Britain
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Britain’s obligations to harmonize its practices with the other E.E.C. countries.
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the Chairmanship of the Rt. Hon. Patrick Gordon Walker, CH. MP. This
probed the benefits received by over three-quarter million employees in various British
industries. lts findings analyse the costs to the company and the cost-
effectiveness of benefits in practice.

This highly topical study is receiving widespread attention as a means
of easing the mounting pressures for fringe benefits. It presents the
latest picture of this increasingly important aspect of industrial relations.
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Organizational Design in Industry-
Towards a Democratic, Socio-technical Approach

Jon Gulowsen

Introduction

Industrial engineers have traditionally made an impact upon
the behaviour of people in organizations in two ways.
Through the design of technology they have established a
technical framework to which the social system has had to
adapt [1]. Also because a large proportion of supervisory
and managerial positions has been held by engineers, they
have often had responsibility for specifying the network of
roles and relationships which make up an industrial
organization. Usually they have approached this task by
taking a technological orientation to human beings and
human problems. People have been treated like uniform
bits and pieces, capable of being split up and put together
at the will of the management. Social systems design has
been treated as a one-off job, such concepts as organiza-
tional development or stepwise design have been seldom
taken into consideration. The goals of the organization and
society have been stated in terms of technology and
economy; social and psychological aspects of human
behaviour have generally been neglected.

This neglect and degrading of the human aspects of
industry has become the source of a number of problems.
In this article I will briefly touch upon three of them:

_ In many organizations technology has created jobs and
systems of work organizations which are unsatisfactory in
human terms. Social scientists have long been aware of the
widespread dissatisfaction with certain types of work found
among large groups of employees; they now predict that
social unrest stemming from this cause will become a major
problem of the future.
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— Engineers, because of their superior technological
knowledge, have frequently neglected to take advantage of
the competence of other members of the organization. Yet
Norwegian experience has shown that workers and foremen
not only possess a great deal of relevant technological
knowledge; they also are very aware of technological
changes that could have a positive impact upon the work
situation and upon the general effectiveness of the organiza-
tion. By neglecting the knowledge of these people engineers
and managers remove themselves from an important source
of innovative competence.

— Engineering and technological values have had a domin-
ant impact, not only upon the internal behaviour of the
organization but also upon the role of industry in society.
Today much of society is coming to believe that an
industry which perceives only technical values and
objectives is out of step with the values of other sectors of
the community.

This article describes an experiment performed by a major
Norwegian company which wished (a) to improve its
organization and the working conditions of employees, (b)
to find ways whereby the company could better benefit
from its human resources and (c) in the long run, to
re-examine its value base. The evolution of a new concept
of organizational design based on socio-technical systems
theory was a significant part of this attempt. Through the
experiment it became possible to combine social experience
in a particular task environment with engineering expertise
and to develop a procedure for better organizational design.
This development process will be described here as it
throws some light on the problems that have been referred

to earlier. It must be recognized that this case study does
not provide any final solution to the problems of organiza-
tional design. The concluding section of this article will
therefore set out some of the limitations of the approach.

The experiment

In 1967 the president of Norsk Hydro A/S together with
the leader of the local trade union at the largest of the
f:ompany’s plants agreed to start a participation experiment
in an attempt to reach the goals stated above. In order to be
able to draw upon the experience and knowledge of social
scientists they contacted the Work Research Institutes
(WRI) in Oslo. The Institutes had already performed a
number of experiments in organizational design which the

two parties found interesting and relevant to their objec-
tives.

The fertilizer division at the company’s plant in Porsgrunn,
was chosen as the experimental site.

The fertilizer division consisted of two factories: an old one
and one which was under construction and was to be
started up half a year later. An Action Committee (AC) was
appointed to be in charge of the experiment. This consisted
of representatives from local management and workers, one
person from Norsk Hydro central management in Oslo, and
the author from the WRI.

tI'he cqntinuous process technology in the fertilizer division
is typical of that found in the chemical industry. The
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process runs day and night through a large number of pipes
and tanks. A particular problem is the fact that all
production is disturbed and eventually comes to a halt if
major problems occur at any one point in the production
process. In order to understand the working conditions in
the factory it is important to realize that the process is
fairly automatic, the workers have little to do as long as the
production runs normally. However, if breakdowns do
occur it is the task of the workers to bring the process back
to normal:

An observer, passing through the factory during the day, is
likely to see a few maintenance workers doing repair jobs
and perhaps a process worker making his routine checks if
the process is functioning normally. At nigl.c the factory is
operated by twelve process workers and a foreman and
most of the workers gather in the control room, only
occasionally undertaking process operations. However,
whenever there are production troubles, the operators
tackle these as a team.

Set out below are the seven stages which the fertilizer
division passed through in the development of a programme
of socio-technical design.

The development of socio-technical design in the experi-
mental department

(1) The original design of the old factory. Although the old
and the new factory had many characteristics in common,
there were some major differences in the old factory, the
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ORGANIZATIONAL DESIGN IN INDUSTRY -
TOWARDS A DEMOCRATIC, SOCIO-
TECHNICAL APPROACH continued

process operation had been gradually expanded and the
factory had been rebuilt many times throughout its 20-year
history. This made it a crowded workplace. It was difficult
for the workers to communicate easily with each other,
since the factory lacked the spaciousness and the
orderliness of the new factory; a situation which is normal
in production plants that have been planned and built
solely during one period of time.

The old factory consisted of two geographically separated
areas and the workers were divided into two sub-groups.
Each of these sub-groups was supervised by a chargehand
who acted as troubleshooter. The chargehands reported to
the shift foreman.

Most of the maintenance was done by a local maintenance
group which reported to the department management.
However, breakdowns which had to be corrected on night
shifts were handled by a shift pool of maintenance workers.
These people did not report to the department manage-
ment. A low status group of day workers did the necessary
cleaning and labouring.

The design of the technology, as well as that of the work
organization was done by engineers and was based on
engineering methods and engineering norms. (In fact, the
engineering profession has had a very central role through-
out the whole history of this company.) The number of
workers was a matter of negotiation between the company
and the trade union, but the skill of the workers was never
seen as an important issue. The idea was that major
production problems should be solved by the chargehands
and the foremen.

will examine his model since it shows the way many
engineers in that and many other companies thought and
still think about work organization.

The engineers original model included the following sugges-
tions: every shift should be under the supervision of a
foreman, who would be in charge of the whole factory.
Technical specifications suggested that the factory could
logically be divided into three areas, therefore the shift-
group should also be divided into three corresponding
sub-groups, each of them under the supervision of a charge
hand. Two highly skilled operators would be in charge of
the central control-room. A special day force reporting to a
day foreman would be responsible for cleaning, labouring
and transport activities. Maintenance would be organized as
in the old factory.

This model stressed the need for clear-cut power and
responsibility relations. The operators within each group
would be allocated three different skill grades with the
chargehands on a level equivalent to that of the highest
grade of worker. It was considered necessary to give these
top grade workers thorough training at the company school
before the start up of the factory.

Comparing this design procedure with the previous one, we
find that the two are similar in all but one respect. Worker
competence has now been included as an important
criterion for the design of the social system (fig 2 opposite).

Changes were made in the local division management before
the factory came into operation. Significantly, the new
division manager, as well as his immediate superior, did not

Design of Criteria Who Methods/Norms
production system designed
Model of 1 Technology* Techno-economic} Engineers Engineering methods
the old - -— - -
factory 2 Organization Obtaining the Engineers Negotiations based on
necessary number engineers’ views
of workers

*t is hard to say whether techno-economic criteria or pure technological criteria were dominant. In fact,
engineering colleges and universities are even today struggling hard to teach their students to include economic

considerations in the technological design process.

+ This means that technology was determined prior to any other aspects of organization.

Figure 1 The design of the production system in the old fertilizer factory.

(2) At an early stage in the construction of the new factory,
in fact many months before the organizational design
experiment was started, the engineer who was appointed to
be its manager provided some proposals on the way work
should be organized there. His ideas were based on the
methods of work organization used in the old fertilizer
factory and on the technological specifications of the new
factory. Although his ideas were never put into practice, we
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share the ideas put forward in the model we have just
outlined.

(3) When the participation experiment commenced in
March 1967, a group of research workers from the Work
Research Institutes visited and studied the old factory. This
group interviewed many of the people in the department,
collected data and made a rough socio-technical analysis.?

Design of Criteria Who Methods/Norms
production system designed
Model of 1 Technology Techno-economic Engineers Engineering
engineer — - _— -  ——
appointed 2 Social system Number and skill Engineer Engineering
division of workers orientation to social
manager design

Figure 2 The design according to the appointed department manager (1966).

A meeting between representatives from management,
supervisors, the workers in the department and the social
scientists, which took the form of a brainstorming session,
produced another organizational model for both factories.

This model among other things, was based on a rough
analysis of the maintenance data from the old factory.
These data suggested that various kinds of repair work were
significant parts of the work load throughout the factory.
In fact, it proved to be difficult to separate maintenance
from normal process operations. Since the new factory
appeared to be divided into a number of separate geographi-
cal units, it was suggested that each shift should consist of
subgroups structured in the following way.

Each subgroup should include one worker who possessed
versatile maintenance skills. The idea was that each sub-
group should possess the skills and the working capacity
necessary to tackle most of the production variances that
occurred in their area. The model did not include the role
of the chargehand as this was seen as no longer necessary.
The basic idea of the model was to provide conditions for
increased self-sufficiency and autonomy at group level and
better opportunities for learning and work satisfaction for
individual group members (fig 3 overleaf).

Although they agreed with many aspects of this model local
management was somewhat sceptical.’? They argued that
the need for maintenance workers was overestimated and
that it would be almost impossible to recruit so many
maintenance people. This last point proved to be correct.
Nevertheless the model had two important features. It set
out the need for maintenance workers on each shift, and it
eliminated chargehands.

(4) Two months later one of the process engineers in the
division brought forward a new model based on discussions
within the local management group.

a Each process worker would be responsible for cleaning
and labouring in his own work area.

b There should be no low-skilled daytime groups in the
factory.

¢ Each shift should have a chargehand in addition to the
foreman. This chargehand should have some competence
in instrumentation and in addition be capable of acting
as a troubleshooter for the whole factory.

This new model included many ideas taken from the model
of the social scientists. However, it differed in two
important aspects:

— It was based on a more conservative view of supervision
and implied less autonomy and fewer possibilities for
learning and self development for workers.

— As the latter development of the work organization
showed, it also proved to be based on a more realistic view
of the need for maintenance workers, and also of the desire
of such people to do process work on shift (fig 4 overleaf).

(5) After these different models had been put forward, the
issue of job design was not taken up as a separate topic.
However, it was considered very important; and the
members of the Action Committee spent a lot of time in
the factories discussing ideas on job and organizational
design with the employees. In this way, the Committee
obtained a deeper understanding of the ideas and wishes of
the employees while they at the same time had the
opportunity to advocate to employees the ideas which had
been developed in the Action Committee.

2 Data describing the impact of the technological system upon the
social system were collected and analysed. Transformation of
process variance [5] and requirements for different kinds of service
activities proved to be crucial. The social system was analysed with
special emphasis on the skill and interaction structure. status
relationships and attitudes towards the present working conditions
in the old factory.

g Many of these ideas were not new to the division. Some of the
engineers had wanted to change the work organization in similar
ways for many years. Many production managers had wanted to
take new directions and to involve the employees to a greater
extent. However, they came up against so many restrictions
(misunderstood, shortsighted claims for productivity, skill barriers
etc) that they were forced to stick to the old methods.
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Design of Criteria Who Methods/Norms
production system designed
Model of 1 Technology Techno-economic Engineers Engineering methods
external -
social 2 Social system Self-sufficiency, Social Socio-technical
scientist Autonomy scientists analysis*

Learning, Growth

Figure 3 The design according to external social scientists (March 67).

* | deliberately did not use the concept ‘joint optimization’ in spite of its obvious pedagogic value. In addition to
Simon’s [2] argument that decision-makers more often are busy finding satisfactory solutions than optimal
solutions, I also find the concept of little use for another reason. In order to be able to optimize a socio-technical
system we need socio-technical concepts which can be related to each other. This relationship would have to be
defined in numerical terms and agreed upon by all the involved parties. In a world of conflicting goals the latter

would be impossible.

Design of Criteria Who Methods/Norms
production system designed
Model of 1 Technology Techno-economic Engineers Engineering methods
process — e
engineer 2 Social systems Self-sufficiency Process engineer Process experience,

engineering

Figure 4 The design according to a local production engineer (May 67).

The Action Committee gradually came to the following
conclusions regarding the design of the organization. There
should be no chargehands and no low status day-workers in
the factory. Shift operators should be urged to work in
pairs or in larger groups. The shifts should, if possible, be
manned with some maintenance people. (The number of
maintenance people who applied for jobs in the factory was
limited. Thus each shift, which numbered about 12
operators, had only one or two maintenance workers when
the factory started up.)

Using these ideas as their point of departure, the different
shift groups, supervised by their foremen, developed their
own work organization. Since the numbers and the qualifi-
cation profile of employees on the various shifts were
different, each shift developed its own organizational
patterns. (The main differences occurred in the way the
shifts split up into sub-groups and the way they used their
maintenance capacity.)

Based on this design, the organization gradually took shape.
In the beginning, when the workers were still developing
their skills they operated within fairly limited work areas.
But, as their experience increased and they gradually
learned more of the total operation of the factory, they
developed more flexible and integrated work pattems.
From the first day that the new factory was in operation,
they introduced technological changes. The engineers and
the operators gradually learned that certain processes did
not work as had been expected. These problems were
discussed and decisions were made at daily morning
meetings, to which all categories of employees were invited.
Thus the workers could provide the engineers with their
ideas and exert an influence upon the gradual modifications
of the technological design (fig 6).

(6) Changes in the product market and technological
developments made it necessary to rebuild the old fertilizer
factory during 1969. The fertilizer division now gained

Design of Criteria Who Methods/Norms
production system designed
Model of 1 Technology Techno-economic Engineers Engineering
action —_—
committee 2 Social systems Self-sufficiency, Engineers/social Socio-technical

Learning, Growth

scientists/workers analysis, engineers’ and
workers’ experience

Figure 5 The design process initiated by the Action Committee (June-November *67).
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acceptance for a working procedure which was new to the
company. Instead of moving the process operators to other
factories while the rebuilding took place, the division
decided to rebuild the factory using its own labour. The
process operators were given some basic training in
mechanical disciplines and they assisted the local
maintenance people in rebuilding the factory. These
workers were also involved in discussions regarding the
planning and design of the technological changes. On
occasion they gave advice that resulted in further changes
being made®

technological designs of the new factory, since such did not
exist at that time. This means that the employees, so far,
have had no opportunity to influence the design of
processes which do not exist in the older factories.

After all the ideas had been collected, the committee,
accompanied by the division manager and the chief
engineer of the old factory, met with the start-up team at
the head office in Oslo. The committee reports from this
meeting

‘The search for ideas has resulted in 604 comments

Design of Criteria Who Methods/Norms
production system designed
Model of 1 Technology Techno/Eco/Soc. Engineers Engineering,
redesign of (workers) engineers’ and
old fertilizer workers’ experience
factory and
design of 2 Social system Self-sufficiency, Engineers Socio-technical
new factory Learning, Growth (workers) understanding (no

explicit analysis)*

Figure 6 The development in the design of the new factory (1967-1970) and the redesign of the old fertilizer

factory (1969).

* None of the employees of the division had the methodological skills required to perform a socio-technical analysis.
They were in fact somewhat sceptical about the methods which had previously been used by the social scientists.
Nevertheless, they now had a clear understanding of the impact upon social systems behaviour of such technological

factors as lay-out, instrumentation and breakdown frequency.

When production started up again after the rebuilding
phase, the skill level of the employees had increased
significantly. As a result the organization has continued to
change gradually after this reconstruction.

(7) Today the fertilizer division is once again faced with the
possibility of more expansion. There is a likelihood that the
company will build another fertilizer factory next to the
one which was built in 1967. Preliminary plans suggest that
the new factory will be slightly bigger than the old one, and
that it will include some new refining processes. Otherwise
it will be technologically comparable.

A start-up team with versatile engineering background is in
charge of the design. This team includes the chief engineer
of the 1967 factory as the only employee from the
fertilizer division. The Department Consultative Council
(which consists of representatives of all employees within
the fertilizer department) agreed that employees would
have many important ideas on how a new fertilizer factory
could improve its lay-out and technology. In order to
obtain these ideas, the Department Council set up a
committee to talk to all employees in the factory. This
committee consisted of the local shop steward and a
foreman.

The employees produced many ideas based on their
experiences in their own workplaces. However, they were
not provided with blue-prints suggesting possible alternative

regarding 43 different changes. The suggestions made were
evenly distributed among the employees and we have been
very satisfied with the response. However, we anticipate
that other new ideas will emerge. If this happens, we will
send these ideas immediately to the division’s representative
in the start up team.

Our problems have been given serious consideration, and all
43 suggestions have been carefully discussed. The teamn has
argued the pros and cons of the proposed ideas and, since
35 out of the 43 suggestions have been found to be feasible,
we think that we have every reason to be pleased. We think
it important that the whole team tried to find solutions
which would lead to a factory where it would be
satisfactory to work. Problems regarding gas and dust,
welfare rooms, the provision of enough work space and
plant hygiene were all given careful attention.’

Although the majority of the ideas suggested changes in
technological detail, a number of people wanted changes in
the layout of the factory. It was therefore decided to build

€ As a matter of interest it should be mentioned that the fertilizer
division had a long struggle with staff and other departments within
the company in order to obtain permission to make the techno-
logical changes in such a radical way. In fact, the department was
refused permission to follow the same pattern during a later
construction phase.
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the factory in a way which removed the necessity for
splitting the shifts into sub-groups.

What this actually means is that the division has now made
a step forwards towards the simultaneous design of both
the social and the technological system.

but also among the operators. In fact, the workerg are
increasingly involved in the design of technology as well as
of their own work organization.

While previously the technology was designed according to
techno-economic criteria and social considerations were
limited to estimating the number of workers required,

Design of Criteria Who Methods
production system designed
Model of (Techn) Techn/Eco/Soc. Engineers/ Soc. techn.
new factory Socio-techn workers understanding
under design
preparation (Soc) Learning, growth - _

Figure 7 The design production of the new fertilizer factory (1971).

The idea of allowing employees to participate in techno-
logical design has recently gained a lot of backing in the
company due to the example which has been given by the
fertilizer division. The Plant Council (which consists of
representatives from all groups of employees in the whole
plant) in September 1971 started to look for new ways to
make it possible for ‘the department councils to participate
more actively in decision-making at higher levels, ie in
production planning and the planning of new processes’.

Conclusions

(1) During the period from 1966-67 the process of
socio-technical design in the fertilizer division has changed
significantly. Figure 8 (which is a summary of figures 1-7)
sums up the changes.

social criteria have gradually been included in the design of
technology. Such concepts as learning and growth are now
included in the social design procedure.

It is also evident and important that socio-technical design
has become a dynamic process. In the fertilizer case, we
have seen how both the social organization and the
technology have been changed through a stepwise pro-
cedure as the employees have learned more about the
functioning of the factory. (Many of the changes are of
course also influenced by external changes: technological
innovations, changes in markets etc.)

Thus, socio-technical design is no longer related only to the
start-up of a new organization, but it is seen as a dynamic
process where each step is based on experience derived
from the previous step.

Design of Criteria Who Methods/Norms
production system designed
Original 1 Technology Techn/Eco Engineer Engineering methods
design - - = —
procedure 2 Social system Number of workers Engineer Negotiations (based on
engineering point of
view).
Present > Technology Tech/Eco/Soc Engineers/workers Socio-technical
design L5 understanding
procedure =E’ § —_— -- - - — : -
(1972) (figs 6-7) Z# & Social system Learning/growth Engineerfworkers ~ Socio-technical

understanding

Figure 8 Summary of changes in socio-technical design procedure (1966-1972).

The design procedure in the fertilizer division has reached a
state where social decisions and the design of technology
are to an increasing extent made simultaneously. At present
these decisions are not based on a systematic socio-
technical analysis,? but instead on a broad socio-technical
understanding, primarily among the production engineers,
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9 The methodology which was used by the social scientists in 1967
was a great help. Nevertheless, there is still a lack of socio-technical
concepts and the methodology and tools of analysis are not yet
fully developed.

(2) It is hard to say whether the general upgrading of
working conditions in the department has been caused by
the changes in the design procedure. Recent developments
in process technology seem to lead to improved work
conditions in any case. Nevertheless, there have been
significant improvements. Many changes have been
specifically related to the physical working conditions:
heavy manual work has been automated, dangerous pro-
cesses have been changed and the facilities for providing a
high standard of cleanliness have been improved.

But the employees have also taken the initiative in more
radical changes: new instrumentation and control equip-
ment have been introduced. The design of the new factory
has been influenced by the changes they have suggested in
the geographical layout. These will alter the work structure
of the factory from the existing pattern.

The engineers in the fertilizer division are of the opinion
that the participation of the workers in the socio-technical
design procedure has led to many improvements, not only
in work organization, but also in technology.

There is, however, an important limitation to the involve-
ment of workers in technological design. Their participation
is restricted to a technology with which workers have
experience. Activities in the fertilizer division do not
include workers’ participation in the design of technology
which is in principle new to them. These new processes are
still designed by external specialists, who usually have more
theoretical insight than practical experience.

If we continue this line of argument, we will eventually
reach the hypothesis that participative decision-making in
socio-technical design is restricted to kinds of technology
where the rate of innovation is not too high. At least not
higher than that which permits the employees to test out
the consequences of various alternatives before new and
radical technological changes are made.

I believe that an extremely rapid development of techno-
logy is likely to bring a number of problems, for example,
the creation of turbulent environments [4]. The critical
issue is whether the properties of one subsystem change
before other related subsystems have managed to adapt
themselves to the original characteristics of the
subsystem [5]. If the rate of technological change is so
rapid that the social subsystem can never catch up with the
changes and learn to adjust to them, then it is very doubtful
that employees can participate in the design procedure.
Therefore the design procedure described in this article is
no adequate answer when the rate of technological change
becomes very rapid.®

(3) The fertilizer division case study provides an example of
how it is possible to incorporate some of the values of
employees into the design process. The workers in the
fertilizer department have managed to change their work
situation through social and technological changes which
have been based on their own preferences. Thus, the design

procedure has taken a long step forward from yesterday’s
technological optimization. Yet there is still a long way to
go. Our case study does not provide us with an example of
how we can design production systems that are more
satisfactory for society as a whole. In the long run this
might prove to be a much more complicated problem.
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€ An increased rate of technological innovation will in the long run
change the correspondence between social systems and technology
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overcome this difficulty if a sufficiently detailed socio-technical
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account of social considerations when designing the other aspects of
the production system. However, any classification system will have
to be based on certain values. The moment systems become so
complicated that employees cannot understand or control them,
then they will have to be operated by specialists. That brings us
back to where we started: the design process will again be
dominated by experts who apply techniques according to their own
values.
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Foreword.

This overview of completed and in process projects from Work

................................ S oo ' Research Institutes (WRI) and cooperating institutions is intended
L . _ first and foremost to inform those interested in the Institute's
................. s s g sem i § B SRS . L work of the last few years. It will be distributed, among other

------ ‘ T places, to companies and other organizations where we have or have
had projects, and to participants in those courses of the Lands-
............. e e A Tl g D e ' ) _:_ o organisasjonen (Norwegian Confederation of Trade Unlons - LO) and

........ s B e & & w8 o o SRS Norsk Arbeidsgiverforening (Norweian Employers' Association - NAF),

which aim at informing people of the results of the Institute's
work.

In publishing a project overview, we hope to ease our own work from

................. 5 = inquiries to the Institute about "what it is doing",in general

or in specific areas. Along with such inquiries, we are often

asked to send whatever we may have by way of reports and the like.
Responding to such requests significantly increases the Institute's
workload, and we would therefore like to make use of this

opportunity to mention the following: The overview describes each
particular project, and lists the existing reports relating to it.
......... e R These literature listings are meant to help individuals identify

------- ' specific documents that might be of interest to them. Many of these

are published in books or articles in generally obtainable journals
and the like. Such generally available documents cannot be provided

..... - S T T Tt by the Institute, as they can be obtained from bookstores,

literature search services, or libraries. The remaining papers
are available if we have them in stock.

------ TR e L Sr e v i During the preparation of this overview, each and every member

""""""""" oo of the Institute has participated, as well &6 individuals from
institutions with which we have cooperated. Four of the Institute's
members - Per H. Engelstad, Jon Gulowsen, Thoralf U. Qvale and
fyvind Ryste - have done editorial work, and I would like to make
use of this opportunity on behalf of the Institute to thank them
for their efforts, and to thank J. Maxwell Elden for the translation
of the text into English.

Bjgrn Gustavsen.




THE INDUSTRIAL DBMOCRACXipRDGRAMME - /LO/NAF.

{

To give a brief overview of the Industrial Democracy Prgramme ,which
sponsored by the Norwegian National Federation of Labour (LO) iS
and the Norwegian Employers Association (NAF) is difficult
partially because the project encompasses a large number of
sub-projects, where the conditions for experimental activity

have been different and partially because the concrete themes

and problems which are studied in the individual field éxpéri-
ments vary. There are, nevertheless, so many common character-
istics among the projects with respect to theoretical foundationsg
research implementation and analytical methods, project inter-
dependencies, financing and institutional support, as well as
guidelines for diffusion of experiences and publication of re-
search results, that this should justify a common introduction

of this research program as a whole.

Research Goals

The point of departure for the comprehensive action research
project which has developed in Norwegian industry under the
title of the Industrial Democracy Programme LO/NAF was a research
assignment from the LO/NAF Joint Committee for Industrial
Democracy Research in cooperation with the researchers in 1962.
It was formulated as follows:

Phase A: A study of existing Norwegian and foreign
experiences of arrangements which give
employees formal access to representation at
the top level of the companies

Phase B: A study of industrial democracy developed through
better conditions for personal participation in

day to day work

The purpose of these studies was on the part of the sponsoring
organisations first of all to obtain an improved understanding
of the different problems which arise in connection with diffe-
rent forms of democratizing work, so that both parties could
better evaluate the effect of practical and political efforts
which could become relevant in the future. Beyond this, both
organisations desired to contribute to demonstrating - if
possible - that one, through changing concrete job conditions on




the shop floor, could achieve real changes in cooperative
work and decision-making forms in a "democratic direction"
which here means to create a basis both for a richer display
of human abilities and a better utilization of a company'ﬁ
collective resources. Certain initial theoretical points of
departure for Phase B, which were viewed as the Programme's
central part, were drawn up by the researchers as early as
the end of Phase A (cf. Appendix - Thorsrud and Emery 1964).

Theoretical Basis and Strategy for Research

The researchers' fundamental hypothesis was that democratization
processes in work life must aim primarily at changing concrete
production technologies because these usually define

tasks and forms of cooperation in a way that unnecessarily
inhibit  the possibilities of human development in work.
Production technologies, as far as these form a part of -
socio-technical theory, encompass in this context, not only
machines and equipment, but also those concepts (interest,
learning, evaluation, innovation, etc.) which are tied to the
use of that concrete technology (cf. "six psychological job
requirements”, "principles of job design, and "levels in
work"). Earlier studies had demonstrated that the degree of
participation in daily work was totally decisive also for the
manner in which people made use of the formal channels of
representation, policy-making, and higher level joint parti-
cipation. Control over one's own work situation seems there-
fore to be the key to creating a more positive attitude to
one's work and a motivation for initiative and responsibility
which was necessary both to create a democratic climate
under the existing industrial limitations and to release more
comprehensive organizational change in a company as a whole.

The first step was therefore to test the validity of the new
principles for job design, above all, under different techno-
logical conditions, in a number of industries, companies, and
departments which were systematically selected with an aim
toward maximizing the diffusion of results. An important link in
the strategy for diffusion has been to build up institutional
and personal support in the existing power structure, which
would be affected by the experimental activity, on departmental,



company, and national levels. Beyond this, the main assumption
is that concrete demonstrations give the most effective forum for
diffusion and that maximum change is more easily obtained by
taking many small steps which the affected parties themselves ,
control, rather than fewer, large steps which create un-
necessary risk for those affected. As a result of this policy,
experimental activities tend to assume the character of a
continuous change and learning process in which the parties
themselves participate actively (rather than passively as in a
controlled experiment). This process will often involve a
number of different aspects of organizations and groups and

_ i SR S e i ’
ot I R will in addition influence people's behaviour patterns.

The results of the Industrial Democracy Project cannot be fully
comprehended without taking into account the theoretical
framework from which it grew, the nature of the relationships
between researchers and other key personnel tied to its imple-
mentation, and local and historical conditions in Norway when
the specified field experiments happened. By the last, we
especially mean the vitality of those organizations concerned
with the economic life of the country (e.g. LO/NAF) and the
relatively high degree of good cooperation between them, and
that industrialization in Norway has not generated as many

negative social consequences as in pther Western countries.
.

Data Collection and Analytical Methods

Data collection and analytical methods are, as a rule, deter-
mined by the nature of the research problem itself and the type

of theory used. Concerning the Industrial Democracy Programme (IDP)
this implies primarily that data must be arranged in relation

to the individual projects. Comparative studies are difficult for
many reasons such as (1) the systems' complexity and openness

in relation to the environment, (2) the change processes'
continuous character, and (3) the projects' continuation and

localization as part of an historical process of development.

The first of these reasons has made a choice of experimental
area and temporary shdelding of this a critical methodological
and practical question. Special weight in this connection has
been laid on developing methods for mapping how variations

—




transmit themselves between the social and the technical
system in the production process and the corresponding network
for transferring and handling information. (Variation matrix,
communication network). Structural changes in the company as a
whole can only be measured after a certain time.

The second of these reasons has, as a methodological con-
sequence, that the transition from one phase to another can
only be ascertained after the pPhase transition has happened be-
cause the meaning o concrete bPhenomena often can only be
identified in a larger time and system perspective (con-

textual analysis).

The third of these reasons presumably justifies saying that a
final evaluation of the IDP as a ? T _
whole must be made in an historical perspective. Since this
concerns an action research project, the researchers in the
IDP are confronted with the classi-

cal dilemma of balancing the goal of maximum change against
the goal of systematic data collection.

In agreement with the projects' central goal, to improve
conditions for personal participation in the work situation,
it was found desirable at an early point to create local
"action committees" which could provide necessary clarifica-
tions and institutional support.

Data gathering has encompassed in addition to structured and
unstructured interviews with managers and employees also
production, cost, and salary developments as well as personnel
statistics, absence, turnover, accidents, complaints, etc.
Beyond this special weight has been laid on directly or in-
directly registering changes in competence, personal motivation
and initiative, group based learning, as well as changes in

the structure of communication and influence.

Overview of Sub-Projects in Industrial Enterprises+)(see next page)

In the following itemization of sub-projects to which WKI alone op
in collaboration with other institutions has contributed, we

take our point of departure in the projects' placement in the
diffusion context. Subsequent individual project descriptions

will cover special aspects of each project's activities and
content. The most natural systematizing of this list is to dis-
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tinguish between (a) the four "first generation" projects and
their eventual continuation within their respective companies or
concerns, (b) the "diffusion companies" which became part of the
Industrial Democracy Programme when LO/NAF's Joint Council's
direct involvement began in 1968-69, and (c) the diffusion
companies from 1971 - 72 which receive support from the Govern-

ment's Technological Institute:

a. The Original Phase B Projects with Continuations

Spigerverk Konsernet:

- e s em s e e e S b S o .

- A/S Fonas Fabrikker, Oslo
- Norsk Nefelin, Stjerngy

Hunsfos Fabrikker A/S:

-PM 1-2,PM 5 - 6, Raw Materials Department

Nobg Fabrikker A/S:
- (Main Factory, Trondheim)
- Stj¢grdal Department

Norsk Hydro A/S:

- The Fertilizer Area (Fertilizer 3, Fertilizer 2), Hergya
The Carbide Plant, Hergya

- The Magnesium Plant, Hergya

- Internal Transportation Department, Hergya
- The Dentral Mechanical Workshop, Notodden
= Alnor Aluminium A/S, Karmgy

b. Projects with Support from LO/NAF Joint Council.

Grorud Jernvarefabrikk A/S

Norsk Blikkvalseverk

Ngsted Bruk A/S

A.S. Trondhjems Mekaniske Verksted.

¢c. Projects in Co-operation with Statens Teknologiske institutt.

Per Schgyen Karosserifabrikk A/S.

m——

) A A - A .
Industrial Democracy Projects in the Service Industry will be
described in a separate section.




Financing.

The Industrial Democracy Programme was originally financed by
LO and NAF, each covering a half part of the research costs.
(1963-1964.) After the results from phase A were submitted

in 1964, the Norwegian state assumed a third part of the total
costs. From the beginning of 1968, the costs of the IDP

as a whole were covered in the government's budget with a
3-year appropriation. This appropriation was renewed in 1870
for another three years. As will become clear in the individual
project descriptions, companies where experiments have taken
Place also in many cases have contributed to the financing

of the research. In addition, a certain basis for future
research in this field has been created as a number of the
temporary research positions in the IDP have been converted

to permanent positions at WRI.

Institutional support - project leadership.

The LO/NAF Industrial Democracy Programme, which originally
was assigned to the Institute for Industrial Social Research
at the Norwegian University of Technology, Trondheim, was in
1967 formally transferred to the Work Research Institutes,
Oslo. This was a result of the former institute's leader,
Einar Thorsrud, being appointed head of the Industrial
Democracy Programme at WRI.At the same time he brought many
of his research colleagues with him to Oslo.

Professor Einar Thorsrud, Director - of the Institute, has
been responsible for the LO/NAF Industrial Democracy

Programme as a whole, but management of the individual
sub-projects has gradually been delegated to other researchers
at the Institute. The professional collaboration of Dr. Fred

E. Emery of the Tavistock Institute of Human Relations,

London, has been of very large importance, especially in

the first years of the project. Dr. Philip G. Herbst has been
research leader at WRI since 1968. Dr. Bjgrn Gustavsen has been
director of the Institute since 1971.




The LO/NAF Joint Council on Industrial Democracy was initiated
in 1967 with two main tasks: To be the coordinating body for
cooperative work efforts in industry as authorised by

the National Basic Agreement, and to have the main responsi-
bility for efforts contributing to a dissemination of research
results and practical experiences from the IDP in Norway .
Through the Joint Council on Industrial Democracy and its
research committee,contact and coordination between WRI and
the top levels of the central labour market organizations

has been instituted.

From 1972 an agreement between the LO/NAF Industrial Democracy
Joint Committees and the Statens Teknologiske Institutt
(Government's Technological Institute - STI) was made so that
STL also is cdrawn actively in as consultants for companies
desiring to take part in the IDP.

The Industrial Democracy Programme in the Wire Drawing

Department of Christiania Spigerverk, Oslo (1964).

Christiania Spigerverk, an integrated steel works, was the first

ﬂ of the companies selected by the Joint Committee (LO/NAF) where
the researchers got entry to start a field experiment. The project
was carried out as a collaborative effort between the Institute
for Industrial Social Research and company and union leaders.

The company was selected because it had a central position in an
important branch of Norwegian industry with a well regarded
management, a company union rich in tradition and respect and

\ | good orderly relations between company and employees.
The parties were willing to give access to the researchers, and
selected the Wire Drawing Department on somewhat conflicting
criteria. It was considered a "difficult" department in
the company by both parties, but at the same time a department
which was so economically stable that experiments in job design
could be made with fairly little risk.




With a point of departure in a socio-technical analysis, an
experiment was arranged such that five operators, each with
his own wire drawing bench, were set together in a group where
they could test different forms of job allocations. Thus they
got personal experience of hcw a group organization could give
choice and developmental possibilities not easily obtained
with the traditional job design based on "one man - one
machine".

The operators saw these possibilities, but needed guarantees
(shielding) to risk trying them out further. Such guarantees
and such shielding were not established, and the experiment
was therefore finally terminated after 3 months.

The research showed among other things how a payment system
may function as a barricade which subordinates have learnt to
use to protect themselves against real or perceived attempts
by superiors to exploit or control them. Later the experiences
from this experiment formed the point of departure for a sub-
project on"Payment systems and job design" which was
experimentally implemented at A/S Fonas Fabrikker in the
Spigerverk Concern (Bjgrgum et al. 1968). The researchers also
became aware of the importance of the experimental area's
delimitation and shielding during an experimental period.

The experiment in the Wire Drawing Department is reported in

Marek et al. (1964), and in Thorsrud et al. (1966). A summary ‘
is found in Thorsrud and Emery (1969). Engelstad (1964) has

analysed the forman's role in the experimental department.

The analysis was started in March 1964, while the experiment ‘
lasted from September 7th to December 7th 1964. Project |
leader March 1964 - October 1964 was Dr. Julius Marek, and ‘
afterwards Knut Lange and Per H. Engelstad took part in the

field work.
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Industrial Democracy Programme at A/S Hunsfos Fabrikker (1965 -).

The project came into being because the Joint Committee (LO/NAF) ,
in accordance with a set of more closely specified criteria, had
selected the company as typical for the forest products industry.
The company's top management and the union declared themselves
willing to allow researchers to carry out a socio-technical
analysis of the company, and if successful, in the next round

to collaborate in experimenting with concrete changes within

a limited area.

The purpose of this inquiry was to study how the use of new
principles of job design could give the employees better
opportunities for control of their own work situation and for
participation in the daily work. In this specific case, where
the experiment was to take place in a fully integrated paper
and pulp mill, it was a question of exploring the possibilities
for such changes in a process technology.

The results of the experiment, which for practical reasons
initially was limited to a smaller area, were assumed to be
observed in the form of (1) changes in interests, activity
levels, and cooperative forms of work, as well as well-being

and productivity among those working in the experimental area.
If these changes were predominantly positive, the new principles
for job design should thereafter (2) spread themselves to other
areas in the company and finally (3) lead to gradual changes in
the superstructure of the organization. A detailed analysis of
the developments in the selected experimental area, the chemical
pulp department (1964-67) showed that the occurring changes
generally went in the expected direction. (See Engelstad 1970

in chapt. VI). Company and union leaders then took the initiative
to a new experiment which encompassed two of the papermaking
machines (1967-69). After comprehensive discussions in the
management, union, and work's council (1969-70), it was decided
to implement corresponding changes in all production departments
during the period 1972-74.

The Hunsfos'.z2xperiences either suggested or supported the
following hypotheses:
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= The new principles for job design through the model of
"expanded workgroupg" could be adjusted to conditions in
oshe de el 200 HT gl o ' @ process technology where the primary task is information
' handling.

= Narrow job specifications give the basis not only for
resistances to management, but also for an internal
"pecking order" in the working community.

- Action committees consisting of so called resource persons
can in a change phase give the necessary institutional
support to initiative on the shop floor.

- A change programme cannot become the affected parties' own
unless the outside consultants or researchers gradually
withdraw from the experimental situation.

- Personal strength, integrity and interest in the experiment
from company and union leaders both at the company and
departmental levels are of decisive significance for the
changes which can be implemented

= Social change in systems of this size demand considerable
time.

= Local experiments can act as a nucleus from which gradual
change in the entire company can take place.

- Changes in the wage system must be seen as an integral part
of a more encompassing system change.

Internal diffusion of experiences from one subsystem to
another assumes intermediary company policy clarifications
in order to gather full effect.

= A research group in this type of action research should
consist of at least two people who, to different degrees,
are drawn into the field situation.

The study is to a large extent finished, but a less comprehensive
follow-up study is necessary in order to map the longer range
consequences of the project.

The Industrial Democracy project at A/S Hunsfos Fabrikker is re-
Ported in Engelstad (1870), and a summary can be found in
Thorsrud and Emery (1969). (A very short condensation of all
four fielq experiments under Phase B is reported by Engelstad in
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Gustavsen (1969). Kolltveit (1967) has made an analysis of the
foreman's role in the cellulose-department. Engelstad (1969)
has described a method for analysing the relationships between
the technical and social system in the production process at
Hunsfos. Earlier reports from the experiment include

Engelstad (1965) and (1967). In English one can find a summary
description available (Engelstad 1969), while the main report
is translated to English, but is not yet published.

Field work and project leadership since 1965 have been executed
by Per H. Engelstad, with assistance from Eivind Kolltveit
(1965-66), and for a short period also by Jon Gulowsen and
Bgrre Nylehn (1964).

Industrial Democracy project at Nobg Fabrikker A/S (1965- )

Nob¢ Fabrikker A/S was selected by the Joint Committee (LO/NAF)
in 1963 as a possible site for an experiment in the light
engineering industry under Phase B of the Industrial Democracy
Project. In 1965 the company management turned to the Institute
for Industrial Social Research, Norwegian University of
Technology, after having come to agreement with the union

that it would be in their mutual interest to try some experi-
mental changes in a newly established department for the
manufacturing of electrical heaters in Hommelvik. The project
was in 1967 transferred to WRI. From 1970 there has been some
cooperation between WRI and a Trondheim based institute (AEU)
on a follow up of the project.

The management at Nobg Fabrikker A/S had long been active in
promoting participation by employees. The new national Basic
Agreement of 1965 was from Nobg¢'s side seen as an important
next step and stimulated interest for an experiment of the type
then under way at Christiania Spigerverk and Hunsfos.

As a research problem Nobg's technology, mechanical batch
production, represented something new in the project.
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If successful, experience from this project would be of impor-
tance for a significant part of Norwegian industry.

The concrete experiment demonstrated that work arrangements
based on autonomous group concept gave far better possibili-
ties for the individual to find an adaption to work in accor-
dance with his own preferences than the original "Scientific
Management"-model used. Conditions for learning in work were
significantly better and the workers have later on their own ini-
tiative developed work organization in several stages as a
result of the learning. Thus their influence on and control
over the work situation and its development is significantly
increased. In a technical-economic sense this new form of
organization has also shown itself better than the old.

The experiment lead to spontaneous diffusion of the new
principles for job design to the rest of the factory in
Hommelvik. This also gave more scope for change in the original
experimental area. In the period 1966 - 70 a number of changes
to further increase their autonomy were made in collaboration
with management. The level of conflict between the workers and
the local production management was significantly reduced, while
adaptation to the rest of the company (central staffs and top
management) become more problematic. In 1970/71, however, a

new plant in the neighbourhood was constructed. This in-

volved transferring approximately half of the workers in
Hommelvik. The new plant has a far more advanced technology
(higher level of automation/mechanization) and should offer

far better conditions for further development of the project.
The new plant which employs some 300 people, has a higher level
of autonomy in relation to the rest of the company, and should
therefore give better possibilities for structural changes
beyond the limits met in Hommelvik.

After the experimental period's termination in 1966 the parties
in the company have held the responsibilities for the progress.
The project is nevertheless still included in the Institutes'
research programme and is therefore being followed up.
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The original socio-technical analysis and the results fronm

the experimental phase are reported in @degaard (1967).

A follow-up study was made the following year (Qvale 1968).

A summary of the experiences from Nobg set in relation to

the whole Industrial Democracy Programme is found in Thorsrud
& Emery (1969). Special parts of the project are reported

by fdegaard (1969), Qvale (1970), Qvale (1971) and Qvale and
Gulowsen (1971). An up-to-date summary is found in Qvale (1972.

Einar Thorsrud has had the overall responsibility for the
project. Field work and an assential part of the reporting
has been done by Lars @degaard and Thoralf Ulrik Qvale.
Bgrre Nylehn, Administrativ Etterutdanning (AEU), Norwegian
University of Technology,is following up preparations and
developments in the plant.

Projects at Norsk Hydro a.s. (1967 -).

The initiative for the project at Norsk Hydro a.s. was taken

in 1966/67 by the company's managing director and the chairman of
the central shop steward committee at Hergya where Hydro employs
some 5000 people in a chemical industry complex. At this time

a productivity deal between the parties was being negotiated

and both company and union leaders saw the LO/NAF Project as a
possible extension of the collaborative efforts that lay be-

hind the productivity agreement.

The background for the initiative at Norsk Hydro is found in

the increasing economic and market problems facing the company,
the traditionally relatively high level of conflict between
management and workers, and the union's desire for more influence
and higher payment to its members.

Hydro's involvement in the Programme should also be seen in
connection with the results at this time available from the
Hunsfos project. The projects at Hydro were executed under
the parties' own direction. The researchers at WRI have to a
large extent only played a consultative role.
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However, it was accepted that the projects at Hydro should be
seen as an integral part of the LO/NAF Industrial Democracy
Project.

The experiments at Norsk Hydro were of significant research
interest, because they gave entry to one of the country's
largest and leading companies which had taken independent
initiative in the same direction as that of the IDP.

Hydro's first experiment began in a new compound fertilizer
plant at Hergya (March 1967-). The next was started in a
carbide plant (February 1968-), the third was started in the
magnesium plant (September 1968- ), and the fourth in a service
department at Hergya (transportation and fitting) (January 1969).
Later an experiment in the central mechanical workshop at
Notodden was started.

In 1970 the productivity deal covering Hydro's plants at
Hergdya was succeeded by a new wage agreement for the entire
company. In the new agreement the principles and the ex-
periences from the Industrial Democracy Project at Hergya were
built in so a formal basis for a company wide diffusion process
should be available. At the same time it was decided that the
work which up to 1970 had been carried out by the local action
committees linked to the experiments should be transferred to
the departmental councils, and that the works' councils should
act as coordinating units for the diffusion.

The researchers from WRI have been fairly strangly involved
as consultants in all projects at Hergya, but especially in
the fertilizer and the magnesium Plants. These will be more
fully discussed below.

Einar Thorsrud has had overall responsibility for the projects
at Norsk Hydro, while Jon Gulowsen and Thoralf Ulrik Qvale
have been leaders of the sub-projects.
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A. Industrial Democracy Project in the Compound Fertilizer
area (1967- )

When the research area was selected an older plant was in full
production, and a new one was under construction to céme
"on stream" - . approximately six months later. From a socio-
technical point of view it was of special interest to start

at a stage when not only the work organization but also the
technology could be influenced to give an optimal overall de-
sign from the start.

The Institute's engagement consisted of the project leader's
participation in the Action Committee, which had responsi-
bility for the socio-technical development in the new ferti-
lizer area.

The project has, in the first place, given important experience
in how different organizational efforts, such as information
activities, recruiting, training, design of information and
wage systems, and work organization can be woven together in

a strategy for development of the total organization in
continuous process industry. (Thorsrud and Emery, 1969).

The experiment has provided an example of a radical improve-
ment of competence among the operators as a result of these
efforts. This improvement has contributed towards a strong
increase in productivity. The development of the organization,
however, showed signs of levelling off after two or three years.
This may be related to two factors. First, a number of the
operators had after two or three years learnt all the available
skills in the plant. (The technological 1limit for on-the-job
learning had been reached). Second, the pattern and authority
Structure in the factory had not been sufficiently changed

to provide new opportunities. As to job satisfaction, the
experiment must be characterized as a moderate success. This
has shown itself through a minimal personnel turnover in the
first three years, when there was rapid development in

learning and satisfaction was high. During the last two years,
turnover has increased somewhat, but is still relatively low.
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Further the experiment has given insight into how technological
conditions in a chemical process plant may be manipulated to
support learning and cooperation (Gulowsen 1969).

From the company's and the union's side the positive experi-
ences in the Fertilizer Department gave the basis for deciding
to expand the project to include other areas. (Norsk Hydro
1968).

The project in the Fertilizer Department may be considered
terminated from the WRI's side. Results are published in
Norsk Hydro (1968), Gulowsen (1969), and Gulowsen (1970).

A final report will probably be written in the form of a book
during 1973.

Jon Gulowsen has been project leader in the Fertilizer Depart-
ment. Bjgrn A. Bergh, Jan Irgens Karlsen, Ottar Kruse,

@yvind Ryste, Bjgrg Aase Sgrensen and Olav Aakre have parti-
cipated in the field work for shorter periods.

B. The Industrial Democracy Project in the Magnesium Plant
(1968 -: ). .

The project started in September 1968 as a continuation of
what had been started through the experiments in Hydro's
Fertilizer and Carbide plants. It is completely within the
area of responsibility of management and trade union leaders,
but a researcher from WRI has been participating in the

local Action Committee (1968 - 71).

The project started because of the strongly felt need for
change in working conditions and production. The plant is con-
sidered as a very difficult one, but at this stage it was
hoped that sufficient experience had been gathered through the
Previous projects to overcome the difficulties. There was full
dagreement that the problems had to be solved in cooperation.
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From a research point of view, the main questions were
[ whether the principles for cooperation and socio-technical
I system development which were used in earlier field ex-
periments with which WRI had been connected, would apply
here, where the production process was very difficult to control,
working conditions bad and the social relationships generally
d characterized by conflict. WRI got involved, primarily
because of the engagement we already had at Hydro, with

researchers connected to the two other projects there.
In addition, Hydro's large effort in this area was of strong
strategic and research importance for the LO/NAF Industrial

Democracy Programme as a whole.

The project started in the Electrolysis plant, and included
the 200 workers and managers there. Through a comprehensive
training and information program, technical changes and
work reorganization the Action Committee, which held the
responsibility for the project, attempted to improve con-
ditions for a positive development in the work situation of
the employees. After one year, the project's scope was ex-
tended to include a Chlorination plant (approximately 100
people).

Following the new wage agreement for Hydro's employees in
18970/71 the Action Committee was dissolved, and respon-
sibility for the project was transferred to the Department
Council for the Chlorination and Electrolysis plants.

Instability in the technical system has continuously been

the overshadowing problem in the plant, and the immediate
effect of the many and quite comprehensive changes that have
been made have therefore been somewhat limited. In the period
when the pProcess seemed to be under control, considerable
increase in workers' and managers' involvement as well as in
satisfaction with the work situation was observed. In a
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technical-economical sense, very marked progress took
place. Later reduction in the process' stability, however,
had a very negative effect on the organization. Studies

of "self-managing groups" in the Electrolysis department
show clearly how process instability sets limits for
autonomy (Qvale 1971).

A study of the foreman's role in the plant made during
the fall of 1971 (Qvale 1972), shows that the degree to
which the work groups are autonomous also depends upon
the foreman cooperating with the group and supporting it.

The project still has strong support from the company and
union leaders, and there is ull agreement to continue co-
operation in order to solve the problems. During 1972 a
major effort was made to solve some of the most central
technological problems, the labour turnover was signi-
ficantly lower and a new phase in the project started. The
work organization was further transformed, some of the most
heavy jobs were mechanized, and top management launched

a sub-project aiming at involving middle management more
extensively.

Project leader is Thoralf Ulrik Qvale. A full report will
be available in 197u.

Payment systems and Job Design at A/S Fonas Fabrikker
(1968-69).

The project was started on the initiative of the company's
technical director, but must be seen in relation to the
discontinued experiment in the wire-drawing room at
Christiania.Spigerverk, which is located only a few hundred
yards away and is part of the same concern.

The project was originally financed by a special grant from
the LO/NAF Joint Council on Industrial Democracy. It later
aSsumed & character so strongly similar to the other industrial
democracy Projects that the expenses were transferred to the
LO/NAF Industrial Democracy Prcgramme.
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The problem underlying this approach to the project was to
develop a larger general knowledge on the relationship
between payment system and work organization. Of special
interest was to see whether the payment system could be
utilized actively as a central part of a strategy for the
development of industrial democracy.

The project never came out of the initial analytical phase.
There may be disagreement between the researchers and peoge
from the company on the reasons for lack of progress. The
researchers' perspective was nevertheless that an experi-
ment here with possibilities for success must draw in pro-
duction planning and service departments as an integral part
of the experimental area from the start. The company wished
more limited scope for the experiment. There was, in
addition, a continuous lack of clarity in the project with
respect to whether the experiment was the company's own

with support from the researchers, or whether the researchers
carried the responsibility alone.

Most likely the approach of starting via the payment system
was not appropriate, because it may support a presumption

that a "right" payment system not only is necessary, but also
is a sufficient condition for keeping an experiment going.
This hypothesis is supported by the experiences from the
other "Payment system and job design" project which took
Place at Nobg Fabrikker A/S' main plant in Trondheim. This
project was lead by researchers form the Institute for

Industrial Social Research, N.T.H. Trondheim. (fdegaard
1968).

The project at A/S Fonas Fabrikker is completed. There is

dgreement that the parties in the company may implement the
Suggested changes at a slower pace than what the researchers
consider necessary for an experiment to get "off the ground"
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The results from the project are reported by Bjgrgum et al.
(1969).

The project leader was Knut Lange. Participating in the
work were Elisabeth Bjgrgum, Finn Lund and Gunnar Stavnes.

Industrial Democracy Project at Grorud Jernvarefabrikk A/S,
Oslo. (1968 - R

This is one of the series of projects that were launched
in 1968/69 after the LO/NAF Joint Council had evaluated
the results from the first field experiments in the ICP.
Most of the projects in the second series were promoted
without direct involvement of researchers. However, a
limited number of companies was selected as field sites
for continued research, and Grorud Fabrikker A/S, a batch
producing steel and metal manufacturing company was
among these.

Grorud was selected for the following reasons:

- The technology of the company was similar to
a type to which the WRI had not yet managed
to find good socio-technical solutions

- A computer based production planning and
scheduling was in the process of being im-
Plemented and seemed to offer interesting research
possibilities. Under certain conditions such
4 system was expected to act as a support for
autonomy on the shop floor.

-~ The company is situated in a strongly urbanized
area with high mobility in the population. Pro-
jects under similar conditions had shown a
tendency to fail, and the WRI wished to study
both the special effect of urbanization on socio-
technical systems as well as making a comparative
Study of organizational environments generally.




In the experimental area, a pressing department, the existing
technology resulted in strong ties between the single worker
and the machine he was operating, and mechanization of the
feeding operations was therefore in question. For economical,
technical and practical reasons this was difficult to realize
and the parties in the company therefore decided to single
out machines and operations which could offer better con-
ditions for an experiment and place them in a special
department.

The analysis implies that the new ADP-planning system,

if further extended, strongly will limit the possibilities
for self-management in production departments. The company
now is evaluating alternative possible designs which can
better take care of needs that production departments

will have at any time. A special study of consequences

of changes in formal organization and the introduction of
the computer system on the role of the foreman (Jangaard
1971) was carried out.

The project has slowed down and has up to now not pro-
gressed significantly beyond the analysis phase. In certain
areas, though, preparation of the concrete conditions

for experimentation have started. Efforts made include
establishing a training department, and working towards
Preparing a smaller separate experimental area. Along

with the socio-technical work in the company, a. survey of
attitudes is being completed. (See Study of Industrial
Communities by Bj¢rg Aase Sgrensen).

Elisabeth Bjgrgum was project leader until 1972. Hilde
Jangaard has completed a study of the roles of the foremen.

The Industrial Democracy Project at Norsk Blikkvalseverk,
Bergen (1969 - ).

This project is a part of the second series of projects
Started by the LO/NAF Joint Council on Industrial Democracy.
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The research on this project has been based at the
Institute for Work Psychology and Personnel Management
(Norwegian .School of Business) in cooperation with WRI.

Initiative fop the project was -taken by the company's Board
of Directors in 1969. The company, a steel strip rolling
mill, is fully owned subsidiary of the 100% Norwegian
owned steel-works, A/S Norsk Jernverk.

After an extremely fast and management led stantiofi

the experiment in a tin-plating department, the experiment

was voted down and stopped by the workers (spring 1970).

Then e period of negotiations and information activities
followed. Planning of an experiment in the pickling

department started in the autumn 1970, but implementation of
the plan-had to be postponed until after the beginhing,of 1971,
because existing production conditions resulted in un-

stable shift arrangements for the workers.

In Autumn 1971, the plans were taken up again, aiming at
establishing an autonomous work group. Training activities
are being started, but the process unstability mentioned
above still affects the plans for the experiment in a
disrupting way.

A report on the project is due by the end of 1972.

Finn Lund is project leader in cooperation with Tor Busch,
Institute for Work Psychology, Norwegian School of
Business, Bergen.

Shop Steward Project at Alnor Aluminium a.s. (1970 - ).

The project is an extension of the Industrial Democracy Pro-
gramme: LO/NAF, and is formally based on a cooperative

Work agreement ("Shielding Agreement") between Alnor,

Norsk Hydro a.s., which has a controlling interest in the
company, LO and the Norwegian Union of Chemical Workers
concerning workers' representation and participation in the
company. The Project was initiated in Spring 1970 by a
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request from the director of the company. WRI has been
engaged to follow the development at Alnor during the -
agreed period, that is,; until the end of 1973.

The project is in addition under supervision of an obsepr-
vation committee, composed by representatives from the four
parties behind the agreement and the Alnor Council (an
independent Work's Council), Alnor Union of Chemical
Workers, and NAF. The project leader attends the committee
meetings.

The original purpose of the project was to get outside in-
dependent description and analysis of the development of
industrial relations in a company where a scheme for em-
Ployee representation, which deviates from the normal
pattern in Norwegian industry, is in use.

From the Institute's side, the project is a part of a
general analysis of worker representation and Trade Union
schemes in Norwegian work life under different forms of
cooperation. More specifically, this aimed at clarifying
problems and possibilities for the Unions in light of the
Industrial Democracy Project.

A description of the relevant conditions at Alnor and a
formulation of the main hypothesis is given by Lange
(1971). The report's main conclusion is that a balanced
cooperation between the parties in the company presumes
that the representative system for the workers is linked
to LO through the National Union of Chemical Workers.

This hypothesis is naturally controversial, but the report

and its conclusions were accepted by the parties at the
company.
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1.200 employees. (Lange 1972.) This survey may be followed

by a later study, giving the basis for a new report. Together
this should give basis for a total evaluation of the
employees' participation system at Alnor Aluminium A/S.

Knut Lange, who is now lecturer at Hedmark and Oppland

Distriktshgyskole, Lillehammer, is project leader.

Experiment With Autonomous Work Groups at Ngsted Bruk A/S
(1969 - ).

Ngsted Bruk A/S, which is a wallboard producing company in
Drammen, is another of the eight industrial entérprises
which was selected in 1969 to take part in the Phase B

of the IDP.

In March 1969, management with union support, started a
year long information campaign and held a series of meetings
in the company, intending to establish conditions for
experiments with autonomous work groups. Nevertheless,

4 suggestion to start an experiment in a selected

department was voted down by the employees in March

1970, because of too much uncertainty and ambiguity
connected with the consequences for payments.

After the workers in March 1971 had expressed renewed
interest for the matter, a researcher from WRI was
drawn in, and a clarification of the relationship
between payment and job enlargement etc. opened

the way for an experiment in the originally
Selected department.




- 26 -

In spite of strong competition for the company's resources
following a major expansion of plant capacity in the same
period, the experiment gave interesting results. By
January 1972 the already existing work groups in

the selected department extended their autonomy. This

was achieved through the reduction of supervisory

staff etc., and also gave basis for some increase in

lavel of payment.

The experiment continues and seems to give both
management and the local union practical experience
with new forms of co-operation, which is expected
to provide one condition for the Planned expansion
of the experiment to include also other departments
during 1972.

Per H. Engelstad is responsible for the research side.
A report from the first phase is available
(Engelstad 1973).

Organizational Analysis at Norsk Nefelin (a_Subsidiary
of Christiania Spigerverk), Stierndy (1970).

The study has its concrete background in a request to WRI
from Norsk Nefelin in the summer of 1970 for a socjo-
technical analysis of the company's mine and mineral
Processing plant in Finnmark.

The company was facing a set of problems due to its

location in a vary sparsely populated and un-industralized
drea on an island in the extreme north of Norway. Management,
judging from what hag been published about the IDP at

this stage, believed that WRI might help with developing

a4 strategy for overcoming some of these problems, the most

Pressing being those of recruiting, training and keeping a
staff of e€xXperienced workers.

An Organizational analysis was made during the Spring 1971, and

the report (Karlsep et al. 1971) was sent to the company in the
autumn witp the

pPurpose of providing a basis for a programme to
be followed thro

ugh without further external assistance.
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The project, which is set within the framework of the
diffusion phase in the IDP, is considered to be completed
from WRI's side.

Industrial Democracy Experiment at A/S Trondhjems mek.
Verksted (1969 - ).

The project started in autumn 1969, after managers and local
union leaders had taken part in the series of seminars arranged
by the Joint Council on Industrial Democracy. The company, a
shipyard employing ca. 500 workers, has promoted the project
with own resources apart from some consultative assistance from
the Joint Council. In 1971, however, a request was made to the
WRI for an evaluation of the results so far achieved.

When the researchers came in, a small department where steel
sub-assemblies and components for new ships were being pro-
duced, had been reorganized into an autonomous work group.
Internal distribution of tasks etc. had been taken over by the
group's members, while the supervisor was acting as a resource
person, providing information and co-ordinating vis-a-vis

Other parts of the organization. A small internal group consis-
ting of the company's training officer, a manager and shop
Steward was acting as an "Action Committee". At this stage, how-
ever, there was considerable uncertainty as to the conditions
for expanding the project, and management and local union

wanted some external advice about how to proceed.

The analysis concluded that the changes had significantly
improved conditions for learning in the work, increased the
department's flexibility and generally improved job satisfaction
in the groups' members and supervisor. Labour turnover was
drastically reduced, and productivity considerably better.
Local initiative hag brought forward numerous improvements in
the physical working conditions, and a very interesting and
efficient training programme for workers was in operation. How-
€ver, considerable tension in relation to other departments,
8T0ups and general company and union policy had built up.

The report (Gulowsen & Qvale 1972) suggested a plan for orga-
nizing the further diffusion of the project in the company,
POinting to the fact that this was necessary both to secure
further development in the original experimental area as well
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as to carry out the intentions of the project generally.

The Action Committee has been using the report as a basis for
further discussions and clarification of conditions for
proceeding with the project in the company .

Thoralf Ulrik Qvale and Jon Gulowsen are jointly responsible
-~f4‘4“ T for the research on this project.

Industrial Democracy Experiment at Per -Schgyen A/S (1971 -).

The project at Per Schgyen A/S (PSK), a small engineering
company specializing in production and fitting of light
alloy tanks for trucks, started in 1971 with a request to
Statens Teknologiske Institutt (STI) for help with

designing a new payment system. This coincided with a desire
from STI's side (in cooperation with WRI) to expand its
consulting competence and to develop new forms of client
relations, and with an interest from WRI's side in
continuing and expanding its action research programme

in industry.

The purpose of the project is to study how improved
conditions for participation among the workers in production
may give the basis for alternative organizational structures.
This may give more flexibility and better possibilities for
learning on all levels. It was our hypothesis that reshaping
leader and expert roles into "resource person-roles" would
decrease the extent to which communications and cooperative
relations in the company would be weighed down with the
dysfunctional aspects typical of superior/subordinate
relationships.

This project will give the possibility of evaluating these
issues, especially with respect to:

1) Smaller companies which can be made the object of a total
analysis,

2) The ccnditions which are relevant in mechanical construction
technologies and production in small series.

3) The possibilities which lie in connecting changes based on
socio-technical systems analysis with moving the company




*

S0 &

to0 a new location in a new district,

4) And as a possible continuation of the project, the
possible effects of increased influence in the work
situation for the employee's behavior and attitudas
in the local community, educational institutions, or
families.

A preliminary analysis of the possible weaknesses in
adaptation between a company's social and technical system
and/or between the company and its environment, are points
of departure for further efforts.

Hopefully we will be able to describe the total systems as
well as the sub-systems' development over time. Data collec-
tion includes:

-~ The company's relation to its environment.

- Economy and production.

- Job contents, task structure, and technclogy.

- Organizaticn design and work roles on all levels.

- Managers' and employees' experience of and attitudes
toward the work and other aspects cf the employment.

- Payment system, Planning and control techniques.

- Personnel data; turnover, absentecism, etc.

The project started in March 1971, when a socio-technical
analysis of the company was undertaken, and the first
programme for change was accepted by all affected parties.

At the end of 1971, most of the efforts in this programme had
been implemented. This includes a new temporary payment system,
& course for the employees in accounting and economics,
meetings to improve vertical communicaticn and problem
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solving, pParticipation of the employees in developing
the production and payment systems, a new group organization,
restructured roles, etc.

The next step in the Study will be the implementation of
change efforts after the company's moving from Lillestrgm
to Fosser in Hgland in April 1972.

Responsible for the research side of the project is from
WRI Per H. Engelstad, and from STI (National Institute

of Technology) Arne Grenersen, Hans E. Hellerud, and
Svend Petter Urianstad. The first report is being drafted.

Autonomous Work Groups. A Conceptual Analysis.

i ‘ In 1965, relatively shortly after the first field
experiments were started, the Institute for Industrial
Social Research took the initiative to start a theoretical
and empirical analysis of the concept "autonomous work
groups". The results from the analysis (Gulowsen 1971)
include the following main conclusions:

-~ Autonomous work groups are nothing new in Norwegian work
life. On the contrary, the organizations built up by
groups with different degrees of autonomy have a solid basis,
especially in - traditionally basic Productive sectors

| (farming, fishing, forestry etc.).

= Autonomy means that a group has the right to make decisions
over a number of specified issues. It is presumed that
& group which takes on'responsibility for a certain
area also holds the responsibility for other areas.

To enable a group to make decisions with wide-reaching |

consequences, it must also have the right to make
decisions of lessep consequences.
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- There is a correlation between a group's degree of
autonomy and external factors, such as technological

82 ”": : and geographical conditions, as well as to the payment

o system. On the other hand, satisfactory external conditions

are not sufficient for self-management to develop. In this

: connection, the power structure of an organization

o Ly W B is important.

- Organizing the work in autonomous groups may be an
important step towards democratization of work life,
assuming that the democratization is followed up
in other areas.

The analysis was completed by Jon Gulowsen. The project
- has been financed with resources from the Industrial
2 il e ' Democracy Programme.
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Projects in Service- and commercial companies.

General.

An important characteristic of those countries which have come
furthest in the process of industrialization is that tertiary

and quaternary sectors employ increasingly more people, while

the industrial employment has stabilized itself and the primary
sectors have long been in regression. This development makes
organizational and cooperative relations in service- and
commercial companies an important question, and it was already
SOme years ago clear that WRI must engage in this area. This
happened in and with the establishing of the industrial democracy
experiment at Hotel Caledonien in Kristiansand.

Without wanting to make oup activities in service and related
companies a major undertaking at the expense of engagement in
for example industry, we have seen it important gradually to
start up with preliminary work in change programs in selected
companies which can be said to represent something typical and
important for the area as a whole. The ares is thought to be
divided into the following categories:

- Personal services
- Technical services
- Economic services
- Consumer goods.

The Caledonien project represents the personal services area.
Technical services and consumer goods will eventually be re-
pPresented in a project in an oil company with affiliated gasoline
or service stations (Norwegian Shéll Inc.). Economic services
will be taken in through a project in a bank (Christiania Bank og
Kreditkasse), and consumer goods services through an affiliation
from our side to a project in the Norsk Medisinaldepot. An
important type of activity which for the time being we have not
been able to take up because of scarce resources, is research on
organizational and related problems in the retail sector.
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e With the exception of the Caledonien project, our activi-

FEEREESCERSS | ties in the service and commerce sector have in the main
it had an exploratory and preparatory character.

The Hotel Caledonien Project.

1 In the autumn of 1970, WRI was asked to assist Hotel Cale-

donien in their attempt to carry through a democratization _
program within the organization. The impetus came from their |
link to Hunsfos Fabriker through the executive director there,

who also is chairman of the board at Caledonien.

Caledonien is a relatively new hotel, situated in Kristian-
sand in the southern part of Norway. There are about 150
people employed, engaged in both the hotel sector and the
fairly large restzurant sector.

Our interests were primary of a research character, coupled
with some curiosity towards the special challenges

this sector represented. Especially the possibility

s sEad el famhivaE of studying the organizational consequences of jobs

aimed at servicing people instead of machines seemed f
RS g f ; tempting. We also had in mind the recruiting problems

of this sector, which among other things have manifested
themselves in increased use of foreign workers.

The project started in February 1971 with one experimental
group of waiters. A significant increase in their control
over their twn work situation was achieved when they

took over the role of the head waiter. They also

achieved a significant increase in the influence

over the economic management of the restaurant.

To prepare for this all the waiters participated in a
fairly long introductory course on the budgetory practices
of the hotel.
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=) wF B BELIERNE _ - One of the main consequences of the increased self-

' management of the waiters was a reorganization of

the middle management level, in accordance with the new
organizational principles.

There was also made sevebral attempts to include the
kitchen directly in the experimental work, but without
Success. The establishment of a new grill-restaurant,

- . however, opened up now possibilities for a closer work- f
Pl T e Sl e . | integration of the two departments. Through local '
: . N | negotiations there was achieved agreement on new contact,

ol TR EY SR e _ : stating the conditions for a new experiment with the

: i explicit aim of trying out relatively complete integration

of waiters and cooks within a common setting. This experi-
ment has also so far proved successful.

As one of our aims. is diffusion at brach level we have
throughout the project conscicusly tried to keep the branch
level associations on sides both informed of and

, _ involved, without being wholly successful. During the

rE o DR i \‘ | summer of 1973 the project lost its support from the

B ' Hotel and Restaurant Workers' Association, due to the

fact that all memebers of the first experimental group
cancelled their membership in the union. This was in no

way caused . by the project itself, but the Hotel and

Restaurant Workers' Association felt that they could
not support a project which no longer included any of1l
their members.

. ias ok B . i ty e o As a consequence of this, WRI are no longer taking an
active part in the project.

A complete summary of the project is now being prepared.

The project leader is Jan Irgens Karlsen.
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Analysis and organizational change in Norwegian Shell Inc.

with affiliated service stations.

In 1971 representatives for Norwegian Shell Inc. contacted

WRI with the goal of establishing a program for analysing and
changing the organization of the company's affiliated gasoline
or service stations with possibilities for drawing inalso
Shell's own organization, for example, to the extent it

might be a precondition for changes in the stations.

Many factors contributed to the Institute's positively evalu-
ating engagement in this project: In the first place Shell
agreed with the. pattern of a company in services commercial
sector. Furthermore, the importance Shell has had and has in
an international perspective for the development of the so=-
called socio-technical school is important. For example the
Tavistock Institute with our cooperation was involved in a
sizable project at Shell's refinery in England in the middle
1960's; subsegently,Dr. Fred Emery, who was our early
research advisor, participated in a sizable project in Shell
Australia. Finally Shell seems to give an interesting possi-
bility for research in a type of company whose importance is
large and increasing - the multinational corporation. Here we
see the possibility of developing the research into a multi-
national network of projects.

The pcint of departure for the work which up to now has

been done, is problems connected with turn-over, organizaticnal
and other conditions in the service stations. One wishes to
evaluate whether the idea of self-managing operator groups can
be usable. An analysis of two service stations in the Osle-
area (Gustavsen and Skaarud 1971), showed that the service
stations are characterized by among other things a clear

hierarchical authority structure which lies in the way of inte- '
gration and cocperation, and a technology which does net con- h
|

tribute to role integration.
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It also seems that the conditions between the stations and
the o0il company must be analysed, and eventually attempt must
be made to influence them as paft of the process of adapting
new conditions at the service station level.

An analysis of certain organizational structure aspects at

the Norwegian Shell (Gustavsen 1972) suggest that conventional
means of building up organizations produces up to now a little
noted set of peculiar problems connected to the interplay
between a central main office and a sizable number of field
experiments.

An important future step is to develop strategy for changing
which probably must include three areas: the stations,
relationships between the station and the company, and organi-
zational structure aspects of Norwegian Shell Inc.

The project is at present in a developmental phasej; no schedule
for further progress or completion can be made at the present
time.

Responsible from WRI's side is Dr. Bjgrn Gustavsen.

Industrial Democracy Programme at the Norsk Medisinaldepot
(NMD) , Oslo.

NMD is a 100% State controlled monopoly for the distribution
of pharmaceuticals in Norway. In addition, a limited
production of drugs and special products for hospitals

takes place.Some 300 employees worked in the central ware-
house and administration in Oslo, when the project started.

The project goes completely under control of the parties at the
company with a certain assistance from the Joint Committee LO/NAF
and WRI. The project,i. a continuation and application of.
established company policy, - started after extensive infori.
mation, discussion, and clarification activities in 1970/71.
During 1972 two different experiments took place in the company, -
one in a warehousing department where possibilities for establish-
ing autonomous work groups in the pattern of IDP was to be

tested out. The other experiment is in a somewhat smaller depart-
ment, where the concept of "vertical self-managing group" is to

be tried, following the idea of a management consultancy agency.

0 ————
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The objectives of the experiment with the autonomous work group
is to study in what degree management control and authority

can be replaced by self-management, and in what degree
personnel administration can be taken over by a group.

Further, it should be possible to study to what degree
supervisors' tasks can be changed towards boundary maintenance
and coordination.

From a research perspective, the project is very interesting,
because it concerns a sector of the economy from which we have
No experience in the context of the IDP. Further, it concerns a
government agency of significant size, where all employees are
organized in the same clerical staff association, and where a
scheme for employee representation at the general board of
directors is in operation.

In February 1972, an experiment started in one department.
After 6 months the results were evaluated, and a continuation
was agreed upon. Preparations for diffusion were started at
the same time. Results so far are very promising.

Responsible for the research is Thoralf Ulrik Qvale.

Analysis and change of organization in Christiania Bank og

Kreditkasse with affiliated offices and branches.

A preliminary agreement between the Kreditkassen and WRI was
made during Easter 1972, and there has not been time for more
encompassing work since then. A preliminary analysis of the
departmental office (Fagernes) was completed in June, a more
encompassing organization structure analysis of the main
office in Oslo is being implemented during autumn 1972.

Among the aspects which a research opportunity with this company
could lead to can be mentioned:

The structure with a main office and many smaller units spread
around the land is for that matter very much like the one found
in relations between Norwegian Shell Inc. and the service station,

R O R R REEEEE———E——————=——————=
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and certain forms of comparison and contrasts ecan show them-
selves interesting.

We will lay weight on se:ing the bank offices' situation in

connection with the social and economic milieu they wecrk in, |
in other words inelude aspects from other projects and project

ideas which will be handled later.

A third point is that an eventual project in this company can
show itself important from a dissemination point of view, in that
Christiania Bank og Kreditkasse already has constructed an
apparatus for handling organizational analysis and change.

One would therefore expect further progress through uggmggngvg
internal resources, a form of progress of basic significance for
disseminatjon also of ideas from the I ndustrial D emocracy P roject.

Responsible for the project from WRI's side gre civ.ing. Karl
Rogne, M.A. Stdle Seierstad and dr. Bjgrn Gustavsen.
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2h SUIROA N SHIP RESEARCH PROGRAM.

The ship research program, just as with the engagement in service
and commercial undertakings, springs out of the Industrial
Democracy Programme LO/NAF. It represents therefore a transfer

of certain basic ideas to new areas. It does, however, cover

a wider range of problems, particularly when it comes to
" diffusion of new organizational models.

The project's main problems were clarified through preliminary
Studies in 1966/69, (Thorsrud 19675 Herbst 1969), and through
Preparation of the first field experiment on board a ship (Roggema
1968). The field experiments in the Industrial Democracy Programme
LO/NAF have given results which can in part be transferred to ships.
It pertains both to interdependency between tasks and organisation
Structure and to change processes where learning through shielded
experiments pley an important role. However, we have had to start
in virtually unplowed fields with respect to understanding the
| interplay between task Structure, status and informal social
structure on board ships. New patterns are developed here for both
social and technological reasons. The same pertains to education, !
training and vocation within the shipping industry and between sea
and mainland. To establish openness and new organizational relation-
ships and career patterns has been an important problem.

The program now encompasses the following problem areas:
he AN = the ship as a technological system (task structure and organization)
= the ship as a part of a vocation (education/career paths)

=~ the ship as a 24-hour-society (contact and social conditions).

These and other problems have been studied on the ship level through
a field experiment in the Leif Hgegh & Co. Inc. shipping company
Since February 1970. The report on this field experiment is pub-
slihed in 1973 (J. Roggema & E. Thorsrud.) Other problem areas are
Q.o L - : NOw gradually being taken up on the Franch level. This pretains to
{a o T a design project on building and equipping ships, and it pretains to
a4 project on watch-free machine roems and work patterns on board. In

addition, we are in the process of preparing a project concerning {
choice of vocation and recruiting.

Financing of the program comes at part through the shipping industry's
Empleyers' Association (since 1966) and in part through appropriations
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for ship research from the Royal Norwegian Council for Scientific

and Technical Research. A contact committee with representatives from
public, officials and representatives of the shipping industry has
been in operation since 1969.

At present we can only present results from "Hgegh-Mistral”-project
(Roggema 1871). It seems that socio-technical changes on board have
resulted in positive improvements in formal and informal social
relations, at the same time as improvements have been made in work
patterns on board and on the degree of autonomy.-both in the ship and
between the ship and the shipping company. It seems also clear that
the support from the shipping company level has functioned better than
in most companies where comparable experiments have been undertaken.
On the other hand, it is also the case that the institutions in and
around shipping matters create a more stable structure than in
industry. This raises new problems in connection with diffusion to
new experimental ships which are now under development. One of these
ships 1is veny technically advanced, and gives interesting experi-
mental possibilities. Other diffusion problems are tied to the
authorities, shipyards, and other influences on how a ship is built
and outfitted. The last part of the building phase gives training
possibilities for many parties, and is in addition decisive for
outfitting the ship in accord with the forms of social systems to

be tested out.

The ship project developed into a broader programme in 1971.
The programme covers the following sub-projects (Dec.1973):

a) Integrated experiments on ships.

"Hdegh Mistral"-project is followed up by dr. J. Reggema, who at
the same time collects data from "Hgegh Multina" and two other
experimental ships.

b) Analysis of shipboard task structure and work relations

is worked on by civil engineer Harald @stby.

This project started with a study of EO-operation (periodically
unattended engineroom) prepared by Dr. J. Roggema.

Briefly stated, he found that there seems to have been a change in
engineroom task structure due to E0-operation. The engineers thus
released from conventional watchkeeping then take care of technical
maintenance tasks earlier carried out ,by motormen & greasers, who in
turn are left with relatively more cleaning- and painting-tasks. This
Observed change in task structure creates problems in training, task

——*
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sharing, and social integration.

Especially one can see problems arise regarding training of
dpprentices on training contracts.

One has also experienced difficulties in integrating deck and engine
pPersonnel on crew level (combined crew) and thus the basis for
developing a matrix organization onboard ships.

A third problem is that the observed change in engineroom task struc-
ture may lead to a greater task differentiation between officers and
crew.

The main reasons for these problems are not only to be found in the
introduction of automation on ships itself, but also in the fact that
the volume of cleaning, painting, and similar low skill work is too

big compared with tasgks demanding more skill. In addition, training

of apprentices and combined crew mean more people to allocate such skill
requiring tasks to. Trying to eliminate or reduce the volume of

low skill shipbcard work may be critical regarding the qualitative and
quantitative manning of the future Norwegian merchant fleet.

In an analysis of shipboard task structure and work relations one must
take into account such factors as a ship's individual character, type,
size, technological state, operations policy, trade pattern, all of
which make it difficult to outline a general solution to the problems
indicated above. But one thing seems obvious. If a ship as a whole

is to operate more effectively, there must be socio-technical planning

when introducing new equipment and new ways of organizing shipboard work.

The design project

The "Hgegh Mistral" project showed how important the arrangement of

the superstructure is.Up to a certain point it is possible to integrate
the crew in work and leisure time. But if social differences/norms
between officers and men are too great, the integration will come to

4 stop. Integrating, for example, is limited if officers and men
maintain different mess rooms and their cabins are located in different
Parts of the ship.

The design project is aimed at the design process itself. Important
Questions are: When are the decisions that create the conditions for
the work organization and the leisure time activities made? Who makes
these design decisions and what criteria are used?

Karl Rogne works on the project in a close cooperation with other

e EEE—————
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institutions. Till now he has investigated as a case study the design
Process of a product-carrier. During the last part of 1973 he will
Wwork on redesigning the design process itself. One point of departure
is through workshops for those designing Superstructure of ships
under construction. The  important part of the workshop is to
integrate economical, technological, organizational and social

criteria in the design.

Karl Rogne works, together with Ragnar Johansen and Siri Schjetlein
(architect), on a project of bridge design. This work contains human
engineering (ergonomics) on the bridge, but just as important is how
the bridge design fits into the total socio-technical design of the
ship, on the group and the organisation level.

d) The inspector's role and othep organizational relationships in middle

management in shipping companies is the object for preliminary studies
by dosent E. Thorsrud.

e) Certain aspects of free time on board is described by H. Gudim, B.A.,

who tests out a method developed by R. Johansen.

f) Preparatory study of seamens 1life and Occupational relationship is in

process by Ragnar Johansen. The furthep study will continue in cooper-~
ation with among others Det kgl. dept. for handel og skipsfart (Royal
Norwegian Ministry of Commerce and Shipping) and branch organizations
in Norwegian shipping.

g) A questionnarie study of seamen's wives was carried out in 1973 by

Ragnar Johansen. Preliminary report from the study is due in January
1974,

h) A new, integrated ship research was started March 1973 onboard

M/S "Balao". The experiment was started on initiative of SAF (Nor-
wegian Shipping Federation) and T. Klaveness Shipping Company. Ragnar
Johansen has participated as an observer and consultant. The first
preliminary report from Ragnar Johansen is due November 1973.

(Rather than starting now field experiments of our own, the AFI

group collaborates with other groups who are conducting their own

field experiments.)

1) A new form of apprentice training was carried out on the M/A "Star

_ak

Heranger" (Westfal-Larsen Shipping Company). Ragnhild Thorsrud, Einar
Thorsrud and Ragnar Johansen visited the ship in January 1973 for a
closer study of the design. Vocational training onboard is also a very
important task in the new, integrated ship research (M/S "Balao").

———ﬁ
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The report from the visit onboard M/S "Star Heranger" supplemented by
experiences from M/S "Balao", is now being prepared by Ragnar Johansen.

The ship-research group at WRI has the following members:
Ragnar Johansen, Karl Rogne, Harald @stby, Aslaug Hetle, Philip @G.
Herbst and Einar Thorsrud, the last two as senior members. J. Roggema !

contiues to collaborate with WRI in an advisory role.

The time perspective of the program is indicated by the finaneing,
which was guaranteed by the major sponsors in 1970 to last for four
years. After 1975 we assume that only a limited part of the program

will remain at WRJI, while other institutions will take over some major
parts.
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THE AUTONOMY PROJECT

The point of departure for the pProject has been to place
applied research as a link in the change processes within
a regional school system.

Some of the background for this task is found in the
experiences from field experiments in the Industrial
Democracy Project LO/NAF. As in these, the experiments
are grounded in the analysis of the relation between
task structure and social structure, in the autonomy
project especially with respect to what these conditions
mean for such relationships in learning and change at
different levels in a school system.

The aim of the project is to contribute to increased
self-management for those who participate in the classroom

setting, and for those in the administration of educational

institutions.

We hope in this way to contribute to developing organi-
zations and learning situations in the school which can
contribute to 1) that the individual Pupil gets to parti-
cipate in the classroom situation in a setting of rele-
vance in relation to the society he 1lives in, which can
increase his ability to raise questions and to make
choices which affect his own life. 2) That there is de-~
veloped flexible role relations in the school, so that the
teachers also continuously can learn from each other and
from the learning process itself, so that institutional
learning can more easily come into effect. 3) That there
is opened and improved cooperation between school and
local social settings.

The project was initiated at the request of the National
Council for Innovation in Education. One of the questions
raised initially was whetherp the experiences from the
Industrial Democracy Project could have relevance also for
schools.
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From the ynstitute's side, we had earlier considered the
possibility of going into the educational system, because
a process of democratisation of work organizations can
not go very far without involving the educational system.
This has become especially clear in the process industry
and within the shipping research project.

The project is financed by Norges Almenvitenskapelige
Forskningsrdd (Norwegian Research Council for Science

and the Humanities), and with contributions from Forsgks-
rddet for Skoleverket (The National Council for Innovation
in Education). WRI carries the study out, and has
responsibility for it. But at the same time, we are in
close collaboration with the Forsgksrddet for Skoleverket,
which has its own local experiments.

Up to now, field work has been under way in the Sandnes
region, where we in the first steps have been engaged
with Sandnes School of Business and Sandnes Vocatioml
School. We have contact also with other school regions.

Essential for the experiment has been and is that we view
it as a learning process, where the further development

is decided by the experiences and knowledge which is
gradually acquired by the people involved. We have used
substantial time in order to observe lectures and other
learning processes in classrooms at different levels, we
have used time in order to develop trust in the local

area. We see it as important that the responsibility for
the change process is taken over by those involved in

the process itself (teachers, students and administrators),
based on felt needs and insights. It is not the researcher's
job to decide what shall be done. We have presented ideas
for collaborative work at numerous schools, where we were
invited to discussions. The two mentioned schools have
subsequently desired to go further in this, and in col-
laboration with the relevant parties at the schools,

the researchers participated in the degree desired and
possible with their own resources.
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We have now completed a- follow-up of one teacher-initiated
experiment in a class for industrial electroniecs at the
vocational school. We are about to begin a-diffusion of

g v : LB R | the experiment to all the classes in the electronics de-

: . N partment, based on the accumulated experiences. In the
first step, this research has shown the possibilities for
working with more open types of tasks than normal, where
the students and teachers themselves to a great extent

can decide and find their desired problem definition and

problem solving suggestions. We have found that it is
possible to establish learning which does not only consist
of reproducing given knowledge, but which implies the
development of new knowledge. The experiment also gives

i ) I_ i examples of changes in role structure within the school

: = and the classroom learning situation, and a closer coope-
ration with the local work 1ife. The educational tasks are
selected from the local industry. At the business school
the project was designed and implemented by groups of
teachers who took over responsibility for a total subject,
when previously they had each been responsible for in-
dependent sub-specialities.

During the project period groups of Pupils were engaged
in several tasks which integrated all sub-specialities
and which involved them in obtaining material from in-
dustrial and public organizations in the local community.
During this period teachers acted as resource persons to
cooperative student groups. After a study of the school

prior to the project, the research team had the opportunity
to follow up and contribute to an evaluation of the change
process. The aim has been to investigate the conditions
which facilitate cooperative problem solving by pupils

and cooperation between teachers underp conditions where
both pupils and teachers are able to extend their range of
autonomy. At the same time we are interested in investi-
gating ways in which schools can be related to the local
community. Here again change processes cannot go very far
without also involving institutions for teacher training.
In a more recent project a 1link has been set up between

a junior school in Oslo and a local teacher college uti-
lizing the period available for practice teaching.
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The professional leader for the project was initially
P.G.Herbst. Leadership of the project has since then
(1973) been taken over by J.F.Blichfeldt. Co-workers

on the project are candidate in psychology Hilde Jangérd,
dosent Einar Thorsrud, and student in sociology,

Rolf Haugen (on half time).
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SOCIO-TECHNICAL MODELS

The Background of the Project.

The idea that industrial organizations should be viewed

as socio-technical systems, was one of the most important
theoretical points of departure for the Industrial Democracy
Programme (IDP) LO/NAF. This anticipation implies that
technology represents a framework for the development of
task- and interpersonal relationships as well as

the development of other organizational characteristics.
Thus engineers and managers make important decisions about
the development of organizational behaviour when they decide
upon such issues as product range and production technology.

The Development and the Objectives of the Project.

These ideas won response at the Central Institute for
Industrial Research in Oslo. At the same time, the Central
Institute realized that one stood on almost virgin territory
with respect to how unlike forms of technology influence
concrete organizational activities. In order to satisfy
the need for such an insight, the Central Institute took
the initiative in 1970 to develop the project "Socio-
technical Models". One of the researchers from the WRI

was invited to take charge of the project. The objectives
were in the first place to map out the socio-technical
implications of advanced information technology, beginning
with the mechanical industry.

It was decided to connect the study to the implementation
of an EDP-based registration- and information system at
National Industry A/S. The concrete conditions within that
company set the following issues in focus:
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1. What are the major socio-technical characteristics
of mechanical work shops, and what is it like to work
within this branch of industry?

2. The influence of piece-rate systems on worker and
organizational behaviour.

3. Training desires and needs among workers of different
skill categories and in different positions within
the production system.

4. Automation of information handling and its impact
upon the decision process.

5. The development of a technological classification scheme
which can satisfy the need which is sketched in
the introduction to this project.

Methods.,

We were not acquainted with significant research of
comparable character within mechanical industry. This was
an important methodological obstacle, and prevented us from
gathering structured data. Instead we had to search
throughout the organization in order to find important
organizational characteristics and collect the data which
were at hand. We chose to base our efforts mostly on
relatively open interviews among workers, foremen, planners,
and other people within different leadership positions in
the company. To the extent that one finds the possibilities
for supporting the impressions from the interviews with
numerical data, this will be done in the same way it has
been done in the IDP.




The Administration and Financing of the Project.

The project started at and on the initiative from

the Central Institute for Industrial Research in January
1971. The work is followed up by the Central Institute

by Einar Hotvedt, and now also at WRI, after Jon Gulowsen,
who originally was project leader, returned from

the Central Institute to WRI.

The project was originally financed by the Royal Norwegian
Council for Scientific Research, via its Committee for
Automation and Data Processing. The further analysis of
data which is now under way at WRI, is financed by

the Institute itself. The project has still not reached
the point where one can present results or conclusions
Other than in the form of work notes.
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THE REHABILITATION PROJECT

The goal of this project is to clarify the work situation of
people who for various reasons (psychological, social, physical
and labour market) are handicapped in the competition for work.
For the time being, the project consists of two parts, one more
general, and another that deals with more specific efforts at
Norsk Hydro A/S.

Interview Study in Companies that Employ Handicapped Workers.

The main goal of this study, which started in 1970, is to
investigate how the social practice is experienced and util-
ized by groups that are influenced by it. In collabecration
with companies »nd work offices we will from the results seek
to find ways of organizing work that may bring better corre-
spondance between ideal directives and real experiences.

Till now data have been compiled through visits to four
companies which employ handicapped workers. The main material
consists of interviews with 80 employees. The material will be
expanded through further company visits to make it representa-
tive to a larger extent, and through more systematic dis-
cussion and interviewing with work-consultants and rehabili-
: tation workers. Further client interviews may also be
N SEEE R T . ST g arranged.

It is expected that the project will contribute to further
knowledge about rehabilitation needs and the effect of
efforts made. The information and follow-up activities of this
Project will also contribute to solving practical problems.

The materials which have been compiled so far suggest the
following conclusions:

1) The diagnostic system in use today does not properly describe
the existing rehabilitation problems. It is constructed to
give a very differentiated description and classification
of physical problems. There are, however, many and diverse
cases of psychological and social problems among the
rehabilitation clientele. According to the pPresent system
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e i these problems are being treated as if they were all of
: the same kind. They are therefore placed into the one and
B 1R | - : same classj; "psychological and social handicaps".
CROERERG §d 050 gl ]S ' | R The multiple problem cases (both psychological, social,
ke w3 T edd cege e il _ Physical), are totally left out of the classification system.

2) Approximately half of the clientel have other rehabilitation
needs than what is presumed in company directives. (The needs
g0 in the direction of more permanent protected employment.)

3) The clientel find the Company rehabilitation tezms not

useful.

The project began as a purely exploratory pilot study. Through
_ follow-up and cooperation with the companies, work offices
fpoaie B : : ' WS and Arbeidsdirektoratet (The Employment Council), it is
hoped that necessary economic and professional resources will
bR i DA ' ;' Z be made available 4, enlarge the project:

L S A Z = 5 7 1.

The present phase of the project also includes compilation
of material on the possibilities of a more action-oriented
gy abiddRd development. : ' '

In 1973 field-work started in selected companies with the
k2 intension of developing alternative rehabilitation programmes,
in which the client may play a more active role in her/his
own rehabilitation than what is practised in the traditional
programmes today.

In order to establish insight into the after-rehabilitation
life situation, clients who have left one of the companies

= were subject to a follow-up study.

Kari Marie Helle is responsible for the project.
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. v A Follow-up and Evaluation of the Rehabilitation efforts at
;: R ' . - Norsk Hydro A/S.

The study started in spring, 1972. It was based on statistical
data from Hydro, and on interviews w&%ﬂ@éﬁﬁﬁB?@es. We found

or
groups which had developed different\solutions, for example i

full work in an especially adapted workplace, part time !
Work, partial and full social security. In these groups, a

thorough interviewing was made in order to identify
conditions for the different solutions.

Problem definition: What is the basis for choosing more of a
work rather than a social security solution, or the opposite,
and which consequences will this have for the employee and

his family? f
This study is a part of a project operated by Arbeidsdirekto- _
ratet (The Employment Council). |

The material so far suggests the following conclusion:
Whether you have work, or live on a social security basis, is
not experienced by the client as a choice. On the contrary,
whether you live in an employment - or in a social security -
situation, is experienced as being totally dependent upon

the actual situation in the local labour market.

These experiences lead to some suggestions concerning the
companies' internal rehabilitation apperatus. The companies
should offer more ergonometrically adjusted jobs for the various
handicaps, and more flexible work-solutions. Clients seem

for instance to be happy about a 1-day work solution, from
which they receive a 3-day pay and social security in addition.

Most workers share the sacred belief that work is positive both
& g ; Y5 A ' _ for the individual and community, and they prefer work to a mere
: . social security situation.

The debate least year on misuse of social security opportunities
has made workers feel accused of misusing social 'security-benefits

When they have to leave their jobs because of illness or age.
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The most positive aspect of the internal company rehabilitation
LT e el ia R Bay SHmileaiis programmes seems to be the fact that when an employee has been
R reported i1l for 3 months, he shall be contacted.

Clients without regular rehabilitation programmes express the
% meaninglessness of walking in and out of various social
institutions. I

From interview-data gathered it has been possible to give a
description of client development from different methods

of rehabilitation.

Kari Marie Helle has responsibility fer WRI's involvement.
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STUDIES OF INDUSTRIAL COMMUNITIES.

A project consisting of a series of studies of conditions

of life and work in Norwegian industrialized communities has
been carried out by the Institute in collaboration with

the Instituteof Sociology, Oslo University. Both in

industry and in research institutions interest for research
into the relationship between the company and its environment
has been growing. This is particularly so in Norway, where very
large differences between the varicus industrial areas exist.
In addition the study describes the local communities and their

respective labour markets.
Data have been taken from

- Statisties from public and private registers, and historical
data from the national, regional, local, and company level.

- Separate studies in four industrial enterprises and their
corresponding communities. Employees have been interviewed
by means of a comprehensive, standardized questionnaire.

Key persons in the communities, (institutions, organizations,
administration) have been interviewed.

- In one of the communities a representative sample of

the community as a whole has been interviewed.

Of particular theoretical and empirical interest in the project
has been differences in the degree to which the companies

have utilized the resources of the local community and how
groups in this society have used the company and activities
following it as resources in the members' own life situation, -
i.e. the exchange of resources between the enternrises and their
respective environments has been in focus.

The following preliminary results may be mentioned:

- The characteristics of the local community at the time when
the particular company is established is Zundamental for
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the understanding of the character of the later inter-
play between company and community.

Several of the initial conditions in the communities
may be important, but so far the degree to which
resources develop in the community seems mostly
dependent upon the variety of the labour market.
Further, the manpower situation combined with the rate
of growth of the company seems decisive for

what type of social organisations that develop, take
charge of the problems of the community and the balance
of the exchange between company and community. The type
of intervening organisations that develop has
repercussions on the standard of life of the members

in the community.

- The material indicates that local communities may be
classified in three different groups;

- The society of continuity
~ The society of stagnation
- The society of consumption,

dependent upon the character of the exchange of
resources between company and environment, including
how it is handled by intervening organisations.

- The study clarifies which of the different groups in
the community that are particularly dependent upon what
sort of company has been brought in by the process of
industrialization. It seems that the lower level
employees and workers are those most extensively affected
in their life situation by the characteristics of
the enterprise.

The project, which is led by Bjgrg Aase Sgrensen, started in
1970 and was concluded in 1973 as far as the part handled
by the Institute goes. Reports (in Norwegian) covering each
of the four companies and communities are available, and

the summing up will be published by the end of 197u.
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STUDIES OF THE COMPANIES' CONTROLLING BODIES/THE CONTROL OF
RESOURCES AT COMPANY AND SOCIETY LEVELS.

The phase A of the Industrial Democracy Programme (see descrip-
tion above) brought the Institute into contact with an impor-
tant problem area; the boards of directors of the companies,
and from where such bodies get the premises for their decisions
(Thorsrud & Emery 1964). Already in 1964 further analysis of
leadership roles through a~comprehensive project was taken up,
with the aim of mapping out the general boards of directors

of the major Norwegian industrial enterprises, focusing on
their actual behaviour and on what generates the existing

modes of behaviour.

The study is based on different types of data:

- Semi-structured interviews with board members, executives and
others in industry and in boundary organisations, e.g. banks.

- Structured interviews with board members and daily leaders
in a sample of companies to test some central hypotheses.

- Case-studies of companies/boards of directors.
- Public statistics.
The following findings may be mentioned:

= To understand the role of the board one must distinguish
between the company as capital in its concrete and in its
abstract form; the board is devoted to the management of
certain abstract aspects of the company. This means that
the board is not primarily a general supreme administration
body, but is a supervisor and conserver of certain aspects
in relation to the company as a whole.

- The actual behaviour of the boards proved to vary consider-
ably. On the basis of these variations the boards were
divided into the following ideal types:
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1) The minimum board

2) The supervisory board

3) The limited policymaking board
4) The policymaking board

5) The administrative board

6) The consultative board.

A central problem was to find out under which conditions
these different types prevail. The problem situation of

the companies, with its following demands to the management
of the companies as capital in its abstract form here proved
decisive. The problem situation’ is composed by two main
components: the degree of dynamics or variation in the
environment of the company, and the degree of flexibility

or adapting aBility in the company's concrete resources

of people, machines etc. Not very active boards exist
primarily in companies where actual and potential
environmental changes are not more extensive than allowing
them to ba taken up by the given resources, while the degree
of control of the boards is higher in companies with greater
risk for environmental changes outside +than can be checked
by the given resources. In the latter case there will be need
for an active investment- or capital allocation policy.
Understanding this policy is the core task of the board.

The next main problem was to find out from where the boards
that have a certain or high degree of control over the compa-
nies have their basis for control. Generally, three types
seem to be operating:

1. Ownership or to control certain ownership privileges may
suffice.
Special (higher) education and experience may be a condition.
3. The third possibility is that membership in e.g. a social
system of some character is the most important, e.g. a
system of board members or others who cover a number of
companies (interlocking directorships etc.).
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The study, which concentrates on the second and third type of
basis for control, clearly demonstrates the superior importance
of the latter, which may be termed "membership of network".

As the board membership role is tied to a network stretching
beyond the single enterprise, a series of new questions as
to the organization of this system, its supporters and
opponents at the level of society etc. arises. The study of
this system indicates that it does not seem to be so
strongly organized and developed as its Swedish parallel.
The interaction between such larger systems seems to be

the central core for the understanding of policymaking in
the area of allocation of society's resources. The study
indicates the need for further research on the role of
finance institutions, the interrelations between political
authorities and private companies, between professional
managers and financiers, between Norwegian and foreign
groups etc. The relative weight of such systems and their
internal organization, seems to be more important for the
understanding of the country's industrial policy than

e.g. the characteristics of individuals like managers or
politicians.

Dr. philos. Bjgrn Gustavsen is responsible for the research,
which has been supported by a grant from Norges
Almenvitenskapelige Forskningsrdd (Norwegian Research Council

for Science and the Humanities).
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