
5. The Industrial Monopoly Case 
We propose in this section to illustrate the use of the meta-model with the emblematic case of 
the SOA. The "industrial monopoly” is a large French industrial company which was vested, 
in the 1960s, with the state monopoly in the tobacco sector. In this company, M. Crozier made 
deep analyses of both the management of the factories and the operating of the productions 
workshops (Crozier 1964: 67-174 and 186-214). All the factories being organized according 
to the same patterns, they featured the same troubles. and it was the same at the workshops 
level. We present in this section the formal model of the Crozier’s analysis of  the production 
workshops. 

The  Workshops 
Each workshop brings together a foreman, production workers and maintenance workers. The 
workshop foreman acts as supervisor: he handles accounting of the production of the 
workshop and of each production worker, supplies and use of raw materials. He oversees the 
operation of the workshop and decides for redeployment of production workers when there is 
a vacancy. Production workers (between 60 and 120 in a workshop) are mostly women, low 
skilled and are under the command of the workshop foreman. Maintenance workers are highly 
skilled workers, they depend on a technical engineer who is not part of the workshop, and 
each worker is responsible for three manufacturing machines whose he is in charge of setup 
and maintenance. The organization of the workshop and the allocation of jobs to production 
workers are governed by very clear and impersonal rules: everyone knows what to do and 
how, nothing is left to the discretion of individuals. 
A detailed field study showed, in the workshops of the 30 plants of the company, the same 
type of dysfunctional relationships between the three categories of people, which can be 
summarized as follows. 
Between the foreman and production workers, there are very few relationships and these 
relationships are quite good, even though (or because) production workers do not recognize to 
the foreman his status as head. Between production workers and maintenance workers, 
relationships are conflictive but not expressed openly: the production workers accuse the 
maintenance workers not to make the necessary to repair the machines quickly, but they are 
rather submitted. The maintenance workers regard production workers as their subordinates 
and allow themselves to interfere in their work; they feel that the production workers are 
negligent and do not work enough. Between maintenance workers and the foreman, 
relationships are openly hostile; maintenance workers criticize the competence of the 
workshop foreman quite aggressively and they deny any importance to him; the foremen are 
more embarrassed in their criticisms of maintenance workers, although they abuse their power 
over the maintenance of machines. 

The model 
So, we can design the model of a typical workshop as a system including three actors — the 
foreman "ForeM," the group of production workers "ProdW" and the group of maintenance 
workers ”MainW " — and four relations: ForeM controls the application of formal rules 
“rules”, ProdW controls his investment in productive activities "production" and MainW 
controls on the one hand the maintenance of the machines “maintenance” and secondly, their 
aggressiveness towards ForeM "pressure". The interpretation of the space behavior of these 
relations is given Table 2. 
Table 2: Interpretation of the state of relations as behaviors of the controller actor 

Relations Value Controller actor’s behavior 



negative ForeM interprets the formal rules according to the concrete 
situation for the best working of the workshop rules 

positive ForeM applies rules to the letter, blindly 
negative ProdW disinterest in their work 

production 
positive ProdW invest themselves in their work, they do their best 

negative MainW worry about machines just as they like, 
unpredictably maintenance 

positive MainW tune and repair machines quickly and effectively 
negative MainW exhibit an active aggressiveness towards ForeM 

pressure 
positive MainW cooperate with ForeM 

The stakes of the actors on the relations are shown Table 3. Relations “rules” and 
“maintenance” are the most important: the first (receiving 10 points of stake) because it is 
supported by the formal rules of the workshop and therefore the prescribed margin of 
manoeuvre of each actor in his job and the second (with 12 points of stakes) because it 
determines the efficiency of work of the production workers, i.e. one part of their 
remuneration and the workshop production. Most stakes of ForM are well spread over the 
three relations corresponding to the functioning and the results of the workshop. ProdW 
attaches importance mainly to the quality of his work tool and, secondly, to a strict 
observance of rules, because any interpretation of these rules is seen as arbitrary and contrary 
to justice. Finally, MainW wants to preserve his autonomy, both with respect to ForeM and 
ProdW. 
Table 4 shows the solidarities between the actors, including the hostility that ForeM and 
MainW recognize to have the one for the other. The hostility of MainW is higher than the one 
of ForeM because their aggressiveness more visible. To emphasize the fact that ProdW is a 
little timid with respect to MainW and shows even rather deferent, one could put a smal 
solidarity, e.g. 0.05 or 0.1, from ProdW to MainW. 
Table 5 shows the shape of the effect functions. For example, the effect function of the 
relation "rules" on ForeM modelizes his preference to have some margin in applying the 
rules, without totally freeing himself from them. To apply rules to the letter does not suit him, 
while that is what ProdW and MainW prefer. Regarding the relation "maintenance", ForeM 
and ProdW need to have a good view of the possibility of using the machines, while MainW’s 
interest is to remain relatively unpredictable. 
As for the constraints between relations, they are shown in Figure 5. The shape of function 
on_bmin pressure, rules() means that more MainW is aggressive toward ForeM, more the latter 
must apply the rules to the letter. The shape of on_bmax maintance, production() means that more 
MainW neglects the maintenance of machines, less ProdW is able to invest in his job. 

Table 4: The solidarities of each actor 
(in line) for the others (in row). 

Table 3: The stakes of each actor on the 
relations. 

 
 ForeM ProdW MainW   ForeM ProdW MainW 

ForeM 0.9 0.0 -0.1  rules 3.0 3.0 4.0 

ProdW 0.0 1.0 0.0  production 3.0 2.0 1.0 



MainW -0.15 0.0 0.85  maintenance 3.0 5.0 4.0 

     pressure 1.0 0.0 1.0 
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Figure 4: Effect functions of the relations on the actors; x-axis stands for the state of the 
relation, y-axis for the resulting capacity of action for the actor. 
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Figure 5: The constraints of the state of a relation (in line) on the minimum and maximum 
bounds of the state of another relation (in row) ; x-axis is the state of the constraining relation, 
y-axis the bounds of the constrained relation; here, the state of maintenance bounds the 



maximum value of the state of production, and the state of pressure bounds the minimum 
value of the state of rules. 

A brief analysis 
Anticipating on the analysis tools presented in the following section, Table 5 shows the state 
of relations and the satisfaction of actors, in the configuration calculated by the simulation 
and in configurations that maximize the satisfaction of each actor and the whole organization 
satisfaction (considered as the sum of the actors’ satisfactionsi). A sensitivity analysis shows 
these results are not sensitive to changes in the distribution of actors’ stakes of 1 or 2 points. 
The analysis shows that maximum satisfaction what suits FormM is extremely unfavorable to 
MainW and vice versa. So, there is a strong structural conflict between ForeM and MainW, 
where ProdW is rather on the side of ForeM. The best overall satisfaction is obtained when 
the two conflicting actors agree to settle this conflict and cooperate: MainW refrains from 
pressuring ForeM and the latter does interpret rules, although he is not prevented to do; 
MainW maintains machines properly, for the benefit of ProdW’s investment in production. 
This configuration is close to the maximum of ProdW, which then has the opportunity to 
invest in production and benefits from the strict application of rules. 
The results of the simulation of the regulation process show that these idyllic configurations, 
in which actors cooperate, are not socially plausible. According to Crozier’s findings, the 
workshop is regulated in a configuration that is very beneficial to MainW: ForeM and ProdW 
have not much to negotiate and therefore can not require him to cooperate with them. The 
standard deviation between simulation results is very low in comparison with other models of 
organization, and each simulation converges fairly quickly (about 3000 steps). This can be 
interpreted as the fact that the regulation of the workshop is very strong, again according to 
M. Crozierii. 
 
   Maximum satisfaction 
  Simulation Global ForeM ProdW MainW 

rules 8 5.6 -4.0 6.0 10.0 
production -2.6 7.8 10.0 2.0 -2.5 
maintenance -8.0 7 10.0 10.0 -8.0 

Relations’ 
states 

pressure -10.0 -7 10.0 * -10.0 
ForeM -51 (15%) 36 85 35 -60 
ProdW -4 (45%) 84 20 93 -5 Actors’ 

satisfactions 
MainW 82 (96%) 23 -76 0 83 

Actors’ mean global satisf. 9 48 10 43 15 
(*) ProdW does not depend on the pressure relation. Depending on the state of this relation, the 
satisfaction of ForeM varies from 45 to 25 in opposition to the one of MainW from -9 to 9. 

Table 7: States of the relations and corresponding satisfactions for the actors. The simulation 
column gives the mean value over 100 simulation runs (value in bracket in the proportion of 
the possible satisfactions gained by the actor). The maximum satisfaction columns are 
analytically computed.  
 



                                                
i Evaluating the whole organization situation as the sum of actors’ satisfactions is a rough 
approximation, any other mathematical expression could be considered instead (Arrow et al. 
2002). 
ii During his investigations, Crozier encountered the case of a skillful foreman that did not 
accept to be discredited and tried to force the maintenance workers to do properly their job. 
Facing the considerable troubles raised in the workshop, he was dismissed by the 
management of the factory after a few months.  


