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Abstract. This paper contributes to an old and still unresolved question in the theory of or-
ganizations, namely, what do bosses do? Whether and to what extent managerial functions
are productive or not for the well functioning of an organization has to be understood with
respect to the tension between knowledge and power. Here, we start addressing such a ten-
sion with reference to the very nature of organizations. Next, we discuss its historical un-
folding in two archetypical organizational modes of production, Taylorism and Toyotism.
Third, these two archetypical configurations are studied by means of a model of organiza-
tions populated by three sets of agents, workers, managers, and the principal, endowed by
different attributes and functions. The fitness of alternative organizational setups is studied
under diverse degrees of complexity of the landscape.
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In the days when all the parts of the human body were
not as now agreeing together, but each member took its
own course and spoke its own speech, the other mem-
bers, indignant at seeing that everything acquired by
their care and labour and ministry went to the belly,
whilst it, undisturbed in the middle of them, did noth-
ing but enjoy the pleasures provided for it, entered into
a conspiracy; the hands were not to bring food to the
mouth, the mouth was not to accept it when offered,
the teeth were not to masticate it. Whilst, in their resent-
ment, they were anxious to coerce the belly by starving
it, the members themselves wasted away, and the
whole body was reduced to the last stage of exhaustion.
Then it became evident that the belly rendered no idle
service, and the nourishment it received was no greater
than that which it bestowed by returning to all parts of
the body this blood by which we live and are strong,
equally distributed into the veins, after being matured
by the digestion of the food. [Menenius Agrippa
Lanatus] by using this comparison, and showing
how the internal disaffection amongst the parts of the
body resembled the animosity of the plebeians against
the patricians, he succeeded in winning over his
audience.—Titus Livy, Ab Urbe Condita, 2.32

1. Introduction
What is the role of hierarchies inside organizations?
How do different organizations manage the distribu-
tions of authority, knowledge, and power within
them? What is the effect of such distributions upon or-
ganizational performances?

These questions, to be properly addressed, require,
to begin with, the identification of what organizations
are. A good deal of contemporary analysis of organi-
zations in general, and business organizations in par-
ticular, starts with the question of why organizations
exist. They do so on the ground of an ontology accord-
ing to which “once upon the time there were fully ra-
tional self-seeking individuals interacting via market
exchanges.” Granted the latter, “under which condi-
tion of exchange rational agents decide to build
institutions in general and business organizations in
particular?” The primitives of this ontology are, there-
fore, fully (or at most boundedly) rational decision-
making agents and markets wherein transaction costs
and contracts are the mechanisms ensuring the setup
and maintenance of an organization.
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However, it is possible to conceive as primitives col-
lectively based, nonmarket contexts in which organi-
zations emerge and prosper. In this paper, we take
this route, building upon an alternative ontology in
which “once upon the time there were various forms
of institutions, including formal organizations,”
namely, families, tribes, groups, churches, parties,
trade unions, states, and firms. Given the preexistence
of such forms of organizations, individuals, by means
of nonmarket interactions, socialize and build their
own identity, defining sets of norms, codes, and be-
haviors, indeed settling more or less upon shared no-
tions of what is good, bad, rational, and irrational.
More relevant for our purposes, individuals inside
organizations agree upon an accepted division of
knowledge and labor attributed by the exercise of
power from a given authority and its ensuing hierar-
chies. Whenever power is contexted, the organization
might undertake a transformation.

Although in the individual-based perspective, pref-
erences and incentives are the fundamental determi-
nants of what institutions are and how they perform,
in the alternative perspective, institutions are the
primitives, and behaviors, and even more so, individ-
ual perceptions, tastes, preferences, and incentives are
those derived ones (Dosi et al. 2020).

Here, within the notion of institutions, we include
sets of norms, rules of conduct, shared routines,
beliefs, and ensembles of nonwritten rules that are,
however, reproduced in collective knowledge and
behaviors. Such institutions sometimes precede for-
mal organizations, but they are modulated inside
them. Knowledge and power and their distribution
across hierarchies define the functioning and mainte-
nance over time of such organizations.

In that, business organizations are no exception. In
this work, building upon a Simonian perspective, we
study the ways such primitives are shaped and possi-
bly evolve inside the latter.

First, hierarchies, rather than exchanges or sheer
contracts underwritten between equally powered indi-
viduals, are the prevalent form of economic organiza-
tions even nowadays inside so-called “democratized”
and “agile” workplaces. Recall Simon’s parabola of a
Martian equipped with a telescope that spots social
structures as green areas when they are firms and as
red lines when markets. Now, the Martian observing
Earth would describe it as “large green areas intercon-
nected by red lines.” It would not likely be talking
about a “network of red lines connecting green spots”
(Simon 1991b, p. 27).

Second, economic organizations can be highly pro-
ductive and efficient even though the relation between
their goals and the material rewards received by em-
ployees is extremely indirect and tenuous (Simon
1991b). This evidence opens up the question of which

other mechanisms ensure the well functioning of
business firms rather than contracts and individual
incentives. As we see, what matters for business or-
ganizations are the distributions of knowledge and
power and the coupling between the two.

With respect to the role of knowledge, there is in-
deed a growing stream of literature analyzing and
often formalizing firms as problem-solving entities
(Levinthal and March 1981, Levinthal 1997, Winter
1998, Marengo and Dosi 2005). What is largely miss-
ing, however, is the power dimension, which has
been, instead, prominent in most other social sciences
from sociology to political science to psychology. In-
deed, it is conspicuously absent from economics, and
even in nonmainstream perspectives, it tends to be re-
duced to a phenomenon of “contexted exchange”
(Bowles and Gintis 1993). Here, on the contrary, we
argue that power is a constitutive dimension of the
very functioning of organizations, any organization, in-
cluding business firms.

Conceiving power as the central locus of organiza-
tions bears profound implications for the theory of the
firm and also for management prescriptions. One of
the most debated regards the role of managerial func-
tions. What do managers do inside organizations? The
easy answer is “they set strategic objectives.” Howev-
er, if the relation between goals of the principal
and actions of the agents is tenuous at best, such an
answer is devoid of operational content as the
other “firms maximize profits.” Rather, in the view
presented here, managers, of course, (i) set problem-
solving goals (e.g., design and build a better perform-
ing and cheaper car) and, even more importantly, (ii)
define the division of labor to get them; they (iii) de-
termine, at least tentatively, the associated sequences
of organizational routines and (iv) establish the line of
command over the whole set of operations.

In Section 2, we discuss the basic notions of knowl-
edge and power inside organizations. Section 3 recon-
structs two historical organizational archetypes of the
coevolution of power, division of labor and knowl-
edge, namely Taylorism and Toyotism. Section 4
presents a model embedding hierarchies, agents, and
heterogeneous functions whose results are discussed
in Section 5. Section 6 concludes.1

2. Knowledge, Power, and Organizations
The very essence of capitalism has been the power of
organizing labor. Since the first Industrial Revolution,
this occurred by means of the rationalization of the
production process that entailed a combination of
new technological paradigms and organizational in-
novations. Division of labor within organized units
dramatically increased productivity, and it did so by
transferring knowledge from independent artisans
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and farmers into hierarchical forms of production. In
that, the ascent of capitalism also entailed a major
wave of labor deskilling because of the transfer of
human-embodied knowledge into machines and now-
adays into software and “intelligent automation,” in-
volving a secular deskilling tendency together with
the codification of knowledge that before was tacit
(Braverman 1974).

To understand the relationship between humans
and machines, technology has to be conceived as
an evolutionary process. Think of technology as a
recipe with “ingredients,” associated procedures, and
“admissible acts” required, for example, to build an
artifact. A recipe always embodies a degree of codi-
fied knowledge, but it must be also associated with
noncodified and tacit knowledge, the nonwritten proce-
dures. Within organized units, such as business firms,
such procedures are typically collective, implying
some form of coordination among members.

The execution of a recipe entails an ensemble of
organizational routines that are the trait d’union between
technology and organization, typically nested into
hierarchical structures and power relations. Being
knowledge embodied in the execution of complex
tasks tacitly, a “natural trajectory” has been the
progressive mechanization and automation of pro-
duction processes and, in that, a tendency to make
simple, repetitive, and codified routines out of
the recipe. Means to standardize a complex produc-
tion process range from control over rhythms and
correct execution of tasks, strict movements along the
sequences of production, and discipline of the work-
force that have been and are the premises for the
codification of knowledge.

Firms “do things”—whether material or immaterial—
they try to enhance what they do and quite often also
try to innovate and discover new methods and prod-
ucts. Problem-solving is a synthetic notion covering
both the existing operations of an organization and its
search for novel ones. Ultimately, it includes all those
endeavors in terms of sequences of activities and proce-
dures nested into specific organizational arrangements,
prescribing “who send which signals to whom” and
“who does what and in which sequence.”

The problem-solving function of the firm can be
conceived as combinations of physical and cognitive
acts within a procedure, leading to the achievement of
a specific outcome. Its internal organization deter-
mines the distribution of the informational inputs
across specific units and, as such, the division of the
cognitive labor. The ensuing organizational notion is
that firms possess specific problem-solving competen-
cies associated with their own operational procedures
and routines, in turn embedded into the patterns of
intraorganizational division of labor and assignments
of decision entitlements.

An essential, although not unique, feature of organi-
zations is their authoritative structure: indeed, authority
relations are inherently different from exchange rela-
tions, and power must be considered an autonomous
interpretative dimension. In the following we explore
the implications of such a perspective for coordination
and learning.

The institutional view, of course, does not pretend
to predict unique organizational forms: command
and exchange coexist in different forms within and
outside organizations. However, it claims that the
sole consideration of exchange relations prevents
any first-order understanding of what goes on within
the “organizational black box” and, together, of the
boundaries between organizations and of organiza-
tional dynamics.

Some definitions here are required. First, power en-
tails the ability of some agent (the ruler, the authority)
to determine the set of actions available to other
agents (the ruled).

Second, it involves the possibility of the authority to
veto the decisions or intentions of the ruled ones.

Third, power relates to the ability of the authority
to influence or command the choice within the al-
lowed choice set (i.e., the span of control of the
“ruled”), according to the deliberations of the ruler
(this definition echoes in some ways the analysis con-
tained in Luhmann (1979)). Here, in these respects, the
units of analysis are the dimensionality and bound-
aries of the choice sets and the mechanisms by which
authority is enforced.

As Herbert Simon puts it, “Authority in organiza-
tions is not used exclusively, or even mainly, to com-
mand specific actions. Most often, the command takes
the form of a result to be produced (‘repair this
hinge’), or a principle to be applied (‘all purchases
must be made through the purchasing department’)
or goal constraints (‘manufacture as cheaply as possi-
ble consistent with quality’)” (Simon 1991b, p. 31).
These aspects of command are part of what in the fol-
lowing we call degrees of autonomy in the action set-
ting performed by the agents (Cirillo et al. 2021).

Fourth, the most subtle exercise of power concerns
the influence of the authority upon the preferences of
the ruled themselves so that, in Max Weber’s words,
the conduct of the ruled is such that it is “as if the
rules had made the content of the command the max-
im of their conduct for its own sake” (Weber 1978,
p. 946). In this respect, ethics and codes of conduct,
and even corporative behaviors are as such that the
ruled is attached to the organization independently or
without explicitly recognizing its authoritative role or,
alternatively, perfectly aligning interests with those of
the organizations.

Obedience, docility, and identification in the role
and in the organization are central elements of such
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processes of adaptive learning and coordination (clas-
sic discussions of these processes are in Moore 1958,
Milgram 1974, Lindblom 1982, Simon 2019). Docility
offers the inclination to “depend on suggestions, rec-
ommendation, persuasion, and information obtained
through social channels as a major basis for choice”
(Simon, 1993, p. 156). And, emphatically, such inputs
are not inputs to an inferential decision process. Both
cognitive frames and preferences are endogenous
to the very process of social adaptation and social
learning.

It is crucial to note that the social endogeneity of iden-
tity building is exactly the opposite of any type of
decision-theoretic model: one learns socially not only
what one can do but, more fundamentally, what one
wants, the very interpretation of the natural and social
environment one lives in, and ultimately the very self-
perception and self-identification.

The fundamental role of conformity/adaptation for
the functioning and reproduction of organizations
and the whole social fabric is not new at all. Recall the
incipit citation: in the fifth century B.C., Roman consul
Menenius Agrippa Lanatus talking to the rebellious
plebeians explained that society is like a body in
which some people are the mouth, the patricians, and
some others are lower functions. Conformity yields a
healthy body, and rebellion by, say, the stomach
makes disorder and disease.

In the evolutionary theory of the firm outlined here,
the existence of mechanisms such as career paths and
evaluation systems are central in workers’ identifica-
tion in the organization and ought to be ultimately
seen as the successful expression of power given the
hierarchical, authority-ridden nature of the firm. In-
deed, the most subtle exercise of power concerns the
influence of managerial authority on attitudes and be-
haviors. The alignment of workers’ and managers’ ob-
jectives is a crucial element for the development of
adaptive learning and coordination (Milgram 1974).
Therefore, the implementation of mechanisms to re-
ward or punish appropriate or inappropriate behav-
iors fosters not only what one can do, but more impor-
tantly, what one wants, corresponding to self-
perception and identity of agents (Dosi and Marengo
2015).

Finally, our framework departs from the standard
neoclassical approach to knowledge, delegation,
and decision rights. A basic tenet of the latter is colo-
cation of decision rights and knowledge/information
(Hayek 1945, Jensen and Meckling 1992) to maximize
organizational efficiency (possibly net of agency
costs). In our approach, the principle of colocation is
usually superseded by a sort of “divide-and-conquer
principle” whereby the principal partitions decision
rights more than optimally in order to increase control
and power (cf. also Marengo and Pasquali 2012 on

this point). The outcome is a fragmentation of tasks
and decision rights well beyond the efficient level re-
quired by the underlying division of knowledge.

In the next section, we briefly discuss how this ten-
sion between knowledge and power rather than in the
convergence postulated by neoclassical economists is
reflected in some paradigmatic modes of organization
of production highlighted by recent history.

3. From Taylorism to Toyotism
Given the general interpretative framework, let us
turn to two major historical examples incorporating al-
ternative relationships and dynamics between knowl-
edge and power. Let us start with scientific management
and then proceed with the analysis of Toyotism.

3.1. Taylorism
Much has been written about Taylor’s scientific
management principles based on the systematic sub-
division of organizational tasks and grounded in
so-called “time and motion studies” (TMS) (Taylor
2004). However, its implications to managerial practi-
ces have been largely understated for the theory of
organization.

Starting with the pioneering work of March and
Simon (1993), although they acknowledge Taylor’s as
one of the classic contributions to organizational theo-
ry, they primarily emphasize Taylorism as a method
to streamline the production process and reduce pos-
sibility of human error, the “use of men as adjuncts of
machines in the performance of routine productive
tasks… [aimed to]… the goal (of using) the rather in-
efficient human organism in the productive process in
the best way possible” (March and Simon 1993).

However, the contribution of TMS goes well be-
yond. First, Taylor had the understanding that matters
of organization of production are essentially matters
of knowledge and competence; second, that the distri-
bution of knowledge is intimately connected with the
distribution of power; and third, that the establish-
ment of TMS is a coevolution among incentive gover-
nance, routines, and competences. Such a governance
architecture displays under conditions of acute con-
flicting interests.

TMS have been primarily the seeds of an epochal
wave of codification of previously tacit knowledge in-
corporated in human activities into a set of elementary
procedures and acts. In turn, such a codification was a
prerequisite for a changing control upon knowledge
itself, previously embodied in its aggregate form into
the specific experience of skilled workers, whose
abilities to bargain on the condition of its use had
been a major obstacle to productivity growth in the
19th century.
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Under the system of contractors/helpers, still at the
beginning of the 20th century, a widespread form of
production organization, the owner of a firm would
entrust production to a set of skilled workers, operat-
ing on its premises, who acted as inside contractors,
hiring in turn their own helpers. The contractors di-
rectly supervised and rewarded the helpers, either
with a fixed salary or in proportion to their own gains.
Forms of control of the owner upon contractors were
quite limited: only the latter knew the methods of pro-
duction, and times and rates of remuneration had to
be negotiated case by case. Directly hiring the skilled
workers as waged employees did not improve very
much the outcome because worker-specific and tacit
knowledge still allowed workers to master the pace of
work. Soldering (nowadays one would say shirking)
was a normal pattern of behavior: “Under-working,
that is deliberately working slowly so as to avoid do-
ing a full day’s work, soldering as it is called in this
country, hanging it out as it is called in England, ca can-
ae as it is called in Scotland, is almost universal in in-
dustrial establishments and prevails to a large extent
in the building trades; and… this constitutes the
greatest evil by which the working people of both En-
gland and America are now affected” (Taylor 1967,
pp. 13–14).

Moreover, “So universal is soldering… that hardly
a competent workman can be found in a large
establishment, whether he works by the day or on
piecework, contract work, or under any of the ordi-
nary systems, who does not devote a considerable
part of his time to studying just how slow he can
work and still convince his employer that he is going
at a good pace” (Taylor 1967, p. 20).

Taylor’s account of governance of incentive and
pay schemes is surprisingly near the current parlance
of principal/agent theorists although excluding the
existence of optimal contract design, irrespective of
the chosen reward system. The diagnosis is that “as
the cause for soldering—the relations which exist be-
tween employers and employees under almost all sys-
tems of management which are in common use—it is
impossible to make clear to one not familiar with this
problem why it is the ignorance of employers as to the
proper time in which work of various kind should be
done—makes it the interest of the workman to sol-
dier” (Taylor 1967, p. 18).

In turn, this unsolvable owner ignorance concerns the
tacit knowledge possessed by 500 to 1,000 workmen, in-
cluded in 20 or 30 trades—well beyond what the man-
agement knows. “This mass of rules of thumb or tradi-
tional knowledge may be said to be the principle asset
or possession of every tradesman” (Taylor 1967, p. 32).

The governance of the work process is considered
with an explicit emphasis on problem-solving knowl-
edge as distinguished from sheer information.

Moreover, it is acknowledged the existence of group
rather than individual behavior: skilled workers, inde-
pendently from the fine tuning of incentive mecha-
nisms, shared forms of collective behaviors rendering
de facto collusion, in this case, easier.

Rather than attempting to adjust the incentive
structure, the Taylorist program involves a major re-
definition of the nature of productive knowledge and
a novel distribution of it within the organization.
Time and motion studies aim precisely at the control of
knowledge of working operatives themselves, yielding
the development of detailed operational protocols
that were to become the elementary production rou-
tines of modern corporations.

The new establishment of a specific corporate func-
tion, the department of planning that analyzes
elementary tasks, allocates them to each individual
worker, and defines coordinating procedures, repre-
sents a dramatic organizational change in such a radi-
cal way that it becomes the “production intelligence
of the factory” still present nowadays. Throughout
TMS, a major transfer of knowledge occurs from indi-
vidual workers to management, and a good deal of
tacit knowledge is decomposed, codified, and made
easily transmissible via operational protocols.

The end result has been that tasks of the Taylorist
organization “first are repetitive; second, these tasks
do not require complex problem-solving activity by
the workers who handle them” (March and Simon
1993, p. 32). However, this end result derives from the
overall problem-solving and coordinating activity
taken in charge by a specific hierarchical unit, the de-
partment of planning. Indeed, the story of scientific
management—and, at its core, TMS procedures—is
precisely the story of the transformation of individual
skills into organizational competences codified into
hierarchies of routines.

This transformation has been the premise for the
emergence of the modern Chandlerian archetypical
corporation, the divisionalized organization. In fact,
procedural “inanimate” routines on the worker side
and functionalist hierarchies on the managerial side
can be seen as different levels of the same major orga-
nizational innovation, the Taylorist revolution, that,
from the bottom level of production routines, allows
the entire reshaping of the organizational structure,
entrusting the general knowledge on coordination
and strategies upon professional managers. The latter
became the ultimate depositories of power and con-
trol (Chandler 1992).

Beyond its effects on the production process, the or-
ganizational transfer of tasks from skilled workers to
semiskilled ones has been accompanied by the forma-
tion of new rules of hiring, firing, and labor mobility,
which sustained the implementation of the new
working procedures often opposed by organized
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labor. The introduction of scientific management has
been accompanied by the open shop campaign in the ef-
fort by managers to hire nonunionized workers.

Taylorist routines, as they finally emerged, fully
displayed their double nature as sets of problem-
solving protocols and as devices of personal and so-
cial control. TMS methods defined a new economy of
time together with a new economy of control. Taylor-
ism has been, therefore, the organizational capability
of making collectively simple what was before indi-
vidually complex. The process of deskilling, before
being a change in the human–machine relation, essen-
tially derives from the reorganizational process of the
hierarchical layers inside firms. Technology appears
to be an improvement of human power over inani-
mate energy, but it comes intimately together with
transformations in decision-making authority now
embedded in the new planning department.

The ensuing production paradigm was nested on the
assumption that the productivity of any industrial unit
was a positive direct function of the combined produc-
tivity of all elementary units, that is, individual tasks
performed at each workstation during a given unit of
time. In terms of learning regimes, Taylorism led to a
trajectory whereby an increasing fragmentation of tasks
proved to be conducive to efficient manufacturing of
high volume, standardized, low-cost products but less
suitable to differentiated high-quality products.

With respect to (poorly implemented) incentive
governance, the practice was twofold. On the one
hand, it entailed a new pay system, the so-called dif-
ferential piece rate system, whenever machines did
not directly dictate the pace of work. On the other
hand, individual performances had to be matched by
direct visual control upon work practices by foremen.
Patterns of problem-solving and governance and con-
trol turned out to be intimately linked within a struc-
ture of organizational routines that also constrained
the learning regimes, ultimately the trajectory of tech-
nological and organizational change.

3.2. Toyotism
Toyotism, or Ohnism from its inventor, represents the
general statement of an alternative set of Japanese
production practices, theorized by Ohno (1988). The
two major attributes of Ohnism might be identified
with (i) a newmethod of production and management
of the flow, called just in time, and (ii) organizational
routines based on the principle of autoactivation.

Just-in-time coordination methods consist of pro-
ducing quantities only in the neighborhood of what is
actually sold, catering for orders insofar as they ap-
pear rather than producing and stocking on the
grounds of expectations of future sales as in Fordism.
Autoactivation or autonomation (Jodoka) is a complemen-
tary organizing criterion for production tasks based

on the idea that each worker has the time necessary to
complete the assigned tasks and send a flawless prod-
uct to the next stage of production, so-called takt time.

Autonomation entails the possibility—and, indeed,
the duty—to apply local problem-solving, identify
anomalies, and, if necessary, stop the entire produc-
tion flow. It requires a multiplicity of skills for each
worker, some discretion and autonomy in decision-
making, and patterns of coordination among produc-
tion tasks smoothly flowing in temporal sequences
from inputs to outputs.

The application of these two principles, resulting in
a less stiffened hierarchical structure of the firm, high-
er possibility of individual intervention, and more
intensive learning regimes determined the reconfigu-
ration of the archetypical Taylorist firm. Spear and
Bowen (1999) offer a sharp and concise characteriza-
tion of the general features of the system heuristics
and routines in Toyota, and its properties and evolu-
tion are analyzed in Fujimoto (1999).

The seeding of the evolutionary process that
yielded these organizational outcomes can be identi-
fied—as in the earlier Taylorist example—in comple-
mentary problem-solving and incentive-compatibility
dilemmas, embedded in broader, more inertial institu-
tions and cultures. Japan, in its industrializing and
reconstruction efforts, especially after WWII, was
forced to find ways of achieving productivity gains
other than classic Fordist methods based on the ex-
ploitation of economies of scale, but also to face scarci-
ty. It was also fueled by the need of weakening a
strong, skilled labor aristocracy, yielding tough social
conflicts and of making knowledge more distributed
across workers, ultimately feeding loyalty toward
the organization.

A breakthrough innovation of this organizational
mode was the introduction of a production engineering
approach (concerning design and layout of production
lines, programming principles, etc.) radically different
from Taylorism. The differences entailed, first, the
movement from task fragmentation to task reaggrega-
tion: whereas the Taylorist approach had been aimed
at separating the functions of production, maintenance,
quality control, and planning and fragmenting the
tasks required by each function, the Toyota way, on the
contrary, has been to create workstations at which
the different tasks deepen the use of strict takt time
(kanban) used either to command or to deliver just in
time the internal flows of semifinished products but, at
the same time, to entrust workers with the power,
indeed the duty, to monitor the flows and propose im-
provements. The “nested modular structure” allows
workers to implement changes without affecting other
modules (Spear and Bowen 1999).

The second difference entails a new reconfiguration
of the relationship between knowledge and power
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and an ensuing new declination of control. The con-
trol dimensions of the Japanese routines are threefold.
First, time management is not at all abandoned be-
cause times of execution are explicitly attributed, and
tasks still remain fragmented. However, the latter be-
come more flexibly distributed also on the basis of
higher knowledge spread across workers fostered by,
for example, job rotation practices. Second, the phases
of quality control, inspection, and checking, rather
than being only attributed to a final quality depart-
ment, are indeed distributed along workstations,
therefore preventing cumulation of errors in the very
end phase. Third, the Japanese method embeds specif-
ic practices of control, mostly management by eyes,
which consists in organizing the work floor to physi-
cally monitor stages and phases of production activi-
ty. Via the andon system, whenever an error occurs,
which has to be signaled by operators, a red light ap-
pears on a monitor to immediately detect the phase in
which the malfunctioning originated: “Autonomation
means stopping the production line or the machine
whenever an abnormal situation arises. This clarifies
what is normal and what is abnormal. In terms of
quality, any defective products are forced to surface
because the actual progress of work in comparison to
daily production plans is always clearly visible. This
idea applies to machines and the line as well as to the
arrangement of goods and tools, inventory, circulation
of kanban, standard work procedures, and so on”
(Ohno 1988, p. 137).

The foregoing examples illustrate the different
distributions of power and knowledge in the two ar-
chetypes and also the ubiquitous tension between the
latter dimensions. Also, the origin of the two organi-
zational systems is different. Taylorism came to being
with the sheer brutality of the exercise of power.
Toyotism has been the result of a “multipath system
emergence”—although Toyota’s manufacturing sys-
tem looks as if it were deliberately designed as a com-
petitive weapon, it was created gradually through a
complex historical process that can never be reduced
to the managers’ foresight alone (Fujimoto 1999).

4. A Model of Knowledge and Power
Within Organizations

It would be foolish to try to formally model all the
richness of the foregoing archetypes. In the following,
we study the properties of different distributions of
power and knowledge under different hierarchical
structures and problem-solving complexity.

Dosi and Marengo (2015) study a very simple orga-
nization with a principal and several agents who
must choose among different courses of actions
(or routines) in order to ultimately solve an organiza-
tional problem—say producing a certain artifact. The

principal (i.e., the boss) can exercise power in the
modes discussed, namely, by (i) agenda-setting (i.e.,
defining the domain of discretional choice of agents),
(ii) fiat (i.e., commanding the execution of particular
actions), (iii) veto, (iv) conformity induction (i.e., making
the agent prefer what the principal wants). In brief,
the model shows the very high effectiveness of power
as a driver of coordination. However, its exercise be-
yond certain intensity becomes a hindrance to explo-
ration, learning, and knowledge accumulation.

Here, we develop and refine upon the basic skele-
ton of Dosi and Marengo (2015) and explore the prop-
erties of alternative hierarchical structures framed in
terms of degrees of influence and intervention by the
higher on the lower layers, entailing precisely differ-
ent relationships between power and knowledge.

4.1. Routines, Admissible Acts, and Complexity
of the Landscape

We consider an organization that has to perform n op-
erations {o1,o2, : : : ,on}. Each of them can be, for sim-
plicity, performed in only two alternative ways that
we label A and B. We call a “routine” a coordinated
and sequential way of carrying out the n operations.
For instance, AABB: : :AB is a routine, and BBAB: : :AB
is a different one. All in all, there are 2n possible rou-
tines, and each of them is characterized by a perfor-
mance measure (normalized between zero and one).

Drawing from the literature on NK fitness land-
scape models (Kauffman 1993, Levinthal 1997), we as-
sume that such a mapping between routines and their
performance depends on the interdependencies
among operations. The fitness contribution of, for ex-
ample, operation i may depend uniquely on the way
this operation is performed or, alternatively, on the
way in which ki other operations are performed. In
the former case, all routines in which operation i is ex-
ecuted, for instance, in the A mode, have monotonical-
ly higher performance with respect to the case in
which all routines are executed under the B mode.
This means that the level of complexity is linear in the
number of routines, and only one possible combina-
tion of acts is admissible. On the contrary, in the pres-
ence of interdependencies, switching the ith operation
from B to A may either increase or decrease the over-
all performance of the routine, depending on the way
the other ki interdependent operations are executed.
In this case, there exist many possible combinations of
admissible tasks, yielding higher or lower fitness.
Therefore, when ki � 0 for all i � 1, 2, : : : ,n, we have a
“simple” performance landscape in which every oper-
ation can be optimized irrespective of the others. On
the contrary, when ki � n− 1 for all i � 1, 2, : : : ,n,
we have a maximally complex landscape because
modifying one operation has an impact on the perfor-
mance of all the other ones. Intermediate levels of ki
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correspond to intermediate levels of complexity of the
organizational performance landscape. The complexi-
ty of the landscape may clearly map into the product
space: very simple products are likely to be linearly
complex, and products requiring the combination of
many parts and sequence of actions may be consid-
ered nonlinearly complex.

4.2. Agents, Hierarchies, and Functions
The model is populated by three types of agents that
perform distinct functions and play differentiated
roles inside the organization, giving rise to hierar-
chies, namely:

1. A set ofworkers (w) that execute specific operations
or tasks. According to the setup, they might have a
higher or lower degree of autonomy.

2. A set of managers (m) that supervise a given sub-
set of operations, grouped in units, and are responsi-
ble for the complementarity across different routines
that might be thought of as the distinctive phases of
the production process occurring in each different
unit of the firm. According to the setup, managers
might exert a higher or lower degree of control upon
workers.

3. A principal (p) that defines units inside the firm
and assigns managers to the supervision of each unit.

Figure 1 provides a graphical representation of a
possible hierarchical structure with three units.

In more detail, operations are executed by n work-
ers {w1,w2, : : : ,wn}, each one specialized in executing
one specific operation so that worker wi performs op-
eration oi for i � 1, 2, : : : ,n. Workers are supervised by
managers who are assigned the supervision of a given
subset of operations (the unit). The role of such man-
agers is to coordinate the actions of workers, taking
into account the interdependencies among them with-
in the unit. Thus, the role of managers increases in

power and also in knowledge hurdle as the complexi-
ty of the performance landscape increases.

We assume that there is one principal whose task is
to partition the set of operations and to assign the
supervision of each of such subsets to a specific
manager. In other words, the principal chooses the or-
ganizational structures, that is, how operations are
grouped into units and which manager has responsi-
bility on each of them. Therefore, we have as many ac-
tive managers as there are units, but we also assume
that there is a pool of idle managers that the principal
may employ if, for example, the principal wants to
substitute an incumbent one or to refine the partition
and create new units. As mentioned, we assume for
simplicity that such units always partition the set of
operations, that is, each operation is always super-
vised by one and only one manager. Thus, we rule out
for the sake of simplicity ambiguous and overlapping
delegations of power.

Next, we model the knowledge of workers, manag-
ers, and principal as the precision with which they
“get it right”—the outcome of the operations they per-
form or control. All workers, managers, and principal
are characterized by an error factor εi ∈ [0, 0:1] (the
inverse of precision). In some setups this error is
kept constant throughout the simulation, and in
others, it may decrease through learning by doing as
we explain.

4.3. Timeline of Events
Organizational decision-making proceeds in the fol-
lowing way:

1. At time t � 0, the organization has a randomly gen-
erated routine, that is, AABB: : :AB, which is a sequence
of tasks.

2. At each time t, a worker is randomly chosen. With
probability pr, the worker keeps routinely the same

Figure 1. (Color online) Structure of Hierarchy and Functions with Three Units
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way of operating, andwith probability 1− pr, the work-
er considers the alternative way and compares the
noisy performance signals for the current and alterna-
tive ways. Therefore, pr defines the probability that au-
tonomy is exerted by workers in the execution of tasks.

3. If the worker evaluates that the alternative has a
higher performance, the worker proposes to the man-
ager who controls this operation a change in the cur-
rent routine.

4. The manager supervising this worker also ob-
serves the noisy performance signals of the old and
new routines under the manager’s supervision and,
with probability pmv, vetoes the worker’s proposal if
the manager evaluates that this change would decrease
the performance of the entire subroutine under the
manager’s control. Therefore, pmv represents the proba-
bility that veto is exercised by the manager.

5. Finally, if the manager approves (does not veto)
the change proposed by the worker, the principal
observes the noisy performance of the entire new orga-
nizational ensemble of routines, and if the latter is infe-
rior to the performance of the current one, the principal
vetoes the change with probability ppv. Therefore, ppv
represents yet another form of power exercised by the
principal.

The following example can help better understand-
ing the procedure. Suppose the organization performs
six operations, and the current ensemble of routines at
the end of iteration t is AAAAAA. There are two man-
agers, one supervising the first three operations and
the other the remaining three. At time t + 1, worker
w2 is (randomly) selected and chooses to consider a
change of routine. Worker w2 compares the (noisy)
performance contribution of o2 � A and o2 � B given
that all other operations of worker w2’s unit follow.
Worker w2 might stick to current routine A, or if the
estimated performance is greater for B, the worker
opts for a routine change. Then, the manager com-
pares the noisy performance signals for the contribu-
tions of routine AAA against routine ABA given that
the remaining operations that are under the control of
the other manager remain constant, equal to AAA. If
the performance signal of ABA is understood to be
higher, then the manager approves the change pro-
posed by the worker, and conversely, if lower, the
manager vetoes the change with probability pmv and
forces the worker to keep o2 � A. Whether the manag-
er approves the change or not, the final decision is
now the principal’s, who compares the noisy global
performance signals for the ensemble of routines
AAAAAA and ABAAAA. If the latter is believed to be
higher, also the principal approves the change, and
the organizational routine finally becomes ABAAAA.
If it is lower, the principal vetoes the change with
probability ppv, and in that case, the routine remains
AAAAAA. With probability 1− ppv, the principal does

not exert veto power, and the routine becomes
ABAAAA even if the principal considers it inferior.

Our organizational decision-making procedure has
similarities with the model of hierarchical decision-
making proposed by Sah and Stiglitz (1986) and
generalized by Christensen and Knudsen (2010) and
Csaszar (2013). In these models, each agent takes a de-
cision with some error, and the relative performances
of different organizational structures (e.g., hierarchies
versus polyarchies) are compared in terms of aggre-
gate organizational errors. In our model, we also have
organizations made of error-prone agents, but instead
of modeling an organization of agents performing the
same task (screening projects in order to choose those
with positive value), we add two fundamental organi-
zational mechanisms: division of labor and externali-
ties/interdependencies among individual decisions.
Previous works using NK models have also analyzed
hierarchical decision-making with interdependencies
(see, for instance, Rivkin and Siggelkow 2003), but our
model introduces some novel elements that allow us
to focus on the role of power rather than on organiza-
tional adaptation.

Let us also notice that, in our simplified model,
principal and managers can only intervene in the deci-
sion process with the exercise of veto power. A more
sophisticated model could allow for more “strategic”
action by them; however, veto can somehow be con-
sidered as a minimal strategy that defines what is ac-
ceptable and what is not.

This modeling structure entails that (i) learning, in-
tended as changing the organizational routine in
place, is a bottom-up process from workers to manag-
ers and from the latter to the principal, and (ii)
power and control are hierarchical top-down process-
es from the principal to managers and from the latter
to workers.

In fact, the organizational structure can undergo
modifications. If the principal disagrees with a man-
ager on the decision concerning an operation for more
than a given number of times, then the control of such
an operation is assigned to another manager. There
are two possible sources of disagreement: either the
manager has accepted a change of operation that the
principal decides to veto, or the manager has vetoed a
change that the principal would have accepted. The
supervision of the operation on which manager and
principal disagree is given either to the manager who
controls the adjacent unit, or the unit is assigned to a
newly hired manager taken from the pool of potential
managers with a random selection, assumed to enter
with “views” in agreement with the principal. The
threat for managers of losing full control of the unit or
losing the job altogether allows the study of conformi-
ty to power vis-à-vis the principal as a stable converg-
ing state as we see.
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Finally, in some simulations, we introduce a form
of learning by doing that reduces errors as repetitions
of the same routine cumulate. Each time a worker per-
forms the worker’s operation in the same way, the
worker improves by a (small) learning factor the accu-
racy with which the worker can assess the perfor-
mance contribution. Analogously, each time all work-
ers controlled by a manager repeat their operations in
the same ways, the manager increases the accuracy
with which the manager assesses the performance
contribution of this subroutine. Finally, each time all
workers in the entire organization repeat their opera-
tions in the same ways, the principal increases the ac-
curacy with which the principal assesses the perfor-
mance of the overall ensemble of organizational
routines.

Notice that the size of the state space on which
bottom-up learning occurs is a function of the span of
control. A worker must learn how to evaluate over
only two alternatives, A and B. A manager has poten-
tially 2s alternatives; s is the manager’s span of con-
trol, that is, the number of workers the manager
supervises. The principal may potentially have to
evaluate 2n alternative routines. Thus, learning in gen-
eral is slower for managers than for workers and for
the principal than for managers because, climbing the
hierarchical ladder, “specialization” and, thus, accura-
cy decreases. More hierarchy tends to slow down
learning even if coordination tends to be easier and
vice versa with possible trade-offs.

5. Results
The model easily converges to a stable organizational
equilibrium under three conditions. The first is that all
agents are immune from errors (εi is always equal to
zero), precision is full, and knowledge complete. The
second is that the performance landscape has a modu-
lar structure, meaning that interdependencies are at
most confined within separate units (modules), for in-
stance, in the earlier example, operations {o1,o2,o3}
are reciprocally interdependent, and so are operations
{o4,o5,o6}, but there is no interdependence among the
two blocks, which are, therefore, fully separable. This
condition implies full decomposability among units/
product components in the sense of Simon (1991a).
The third is that the principal knows this modular
structure and appoints one infallible manager to su-
pervise exactly the operations contained in one unit
(module) or any union of different modules.2

Notice that, even when all these conditions are met,
one may still generally observe multiple organizational
equilibria characterized by different performance lev-
els. Because managers and the principal can only veto
the changes proposed by a worker but cannot imple-
ment a change that the worker does not propose on

the one hand and, given that workers, although
infallible, have a limited scope and cannot control for
interdependencies on the other hand, there are
performance-improving changes that are never con-
sidered because they are part of an ensemble of rou-
tines with higher performance but, when introduced
piecemeal, decrease the performance contribution of
the operation given the state of the other operations.3

Thus, multiple local equilibria generally exist with the
exception of the case in which all operations are inde-
pendent. Additionally, the number of equilibria is
higher the larger the interdependencies among opera-
tions. In this respect, the model captures an underly-
ing conflict between knowledge and power that
increases with the level of complexity of the landscape
and mimics the functioning of modern Chandlerian
firms, divided in productive units, and producing
complex products, made of interdependent operations,
produced under conditions of quasi-decomposability
among units.

Such multiple equilibria could be avoided by merg-
ing the scope of control of workers and managers,
thus basically eliminating the latter but, of course, un-
der the necessary conditions of infallibility of both
workers and principal. Also, assuming fallible work-
ers supervised by infallible managers decreases the
number of equilibria because fallible workers mis-
takenly want to perform changes that decrease the
performance of the operation but increase the perfor-
mance of the organization. However, these minimalis-
tic setups are empirically quite far-fetched.

Regarding the exercise of veto power resulting from
error-prone agents, the effectiveness of its frequency
depends, among other things, on the complexity of
the performance landscape and on the fallibility of the
agents. With respect to the complexity of the land-
scape, as it increases, veto power is exercised more
frequently because cases of conflict of evaluation per-
formance that agents can observe at the level of single
operations (workers), groups of operations (manag-
ers), and the entire organization (principal) increase.
More nuanced is the relation between frequency of
veto with the fallibility of managers and principal.

In the following, we first present the emerging orga-
nizational structure in terms of span of control, and
then we present two alternative simulation setups
comparing knowledge and power, changing the dis-
tribution of errors across agents and the probability of
veto exercised by managers and the principal.

5.1. Organizational Structures Under Limited
Knowledge Domains

Let us discuss the general case in which workers,
managers, and the principal are error prone; the prin-
cipal ignores the “true” structure of interdependencies
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and, therefore, cannot directly implement an optimal
organizational structure.

Let us first consider comparatively organizational
structures and their evolution. We have simulated or-
ganizations with 12 operations that are divided, re-
spectively, into two units of size six, three units of size
four, four units of size three, and six units of size two,
recalling that, even if the number of units under each
setup is unchanged, the number of “elementary
routines” in each unit might adaptively change.

Table 1 presents the average span of control of man-
agers after 100 iterations and across 100 different sim-
ulations with changing initial conditions. Results
show that the span of control of managers is systemat-
ically smaller than the size of the units, that is, that the
principal tends to implement organizational struc-
tures in which the emerging delegation is finer than
the notionally optimal one. This is so because the prin-
cipal tends to mistakenly subtract from a manager’s
responsibility the control of some operations when
the evaluation of performance differs. In other words,
whenever misalignments in performance evaluation
arise, the principal “punishes” the manager reducing
its control over workers and, therefore, reducing the
size of the unit to which the manager is assigned.
Thus, the emerging organizational structure is a com-
promise between efficiency and obedience, the push
being for managers to conform to the principal. Note
that this drive to conformity leading to the separation
of tasks that should be kept together rather than di-
vided (on this, see also Marengo and Pasquali 2012) is
a source of inefficiency for the overall organization.

5.2. Conflicts Between Knowledge and Power:
Taylorist and Toyotist Organizations

Let us start with a configuration in which the distribu-
tion of errors is asymmetric across different types of
agents along the organizational layers with workers
characterized by the lower level of error (εi � 0:05), be-
ing closer to the execution of simple operations, and
managers and principal by increasing error factors,
εi � 0, 0:01,0:02, : : : , 0:1 because of the underlying
complexity of the fitness landscape.

Inspecting the relation between knowledge and
power, Figure 2 plots the frequency with which man-
agers and principal exert veto power in this setup. In
contrast with common intuition, it shows that more
fallible supervisors tend to exert veto power with a

higher frequency rather than less. However, higher
exercise of veto power from the upper hierarchies un-
der decreasing width of knowledge/decision spaces,
makes the entire organization less resilient and more
error prone. Indeed, in the majority of cases, veto is
not efficient as such, being unable to prevent organi-
zational “errors” and, rather, causing them as shown
by the monotonically increasing relationship between
frequency of veto and errors.

This type of stringent organizational hierarchy is in-
deed echoing strict “Taylorist” forms of organization
that limit the space of autonomy of workers and lack
of mechanisms of knowledge flows from bottom to
upper hierarchical layers. In fact, recall that veto is ex-
ercised by managers whenever an organizational
change is proposed by workers, for example, to
adopt routine B instead of A, and, in turn, whenever
managers propose accepted changes to the principal.
Because the direction of local learning flows from bot-
tom to upper hierarchies, higher veto power under
higher error-prone agents might yield “dysfunctional
learning.”

Take the opposite perspective from power to
knowledge: the use of vetoes by fallible supervisors
has an impact on the amount of exploration and,
therefore, on the long-term performance of the organi-
zation. Consider, for instance, a setup in which all
members (workers, managers, and principal) have the
same error coefficient εi � 0:1 and let us now vary the
probability by which managers and principal veto a
change proposed by a worker when it conflicts with
their own evaluation.

Figure 3 plots the number of ensembles of organiza-
tional routines used by the firm after the initial learn-
ing process is over, that is, between iterations 100 and
150. The figure shows a monotonically decreasing re-
lationship between exploration, here intended as po-
tential changes of the admissible routines proposed
by workers and veto power. Under regimes of higher
veto power, the organization settles on a locally

Figure 2. (Color online) Frequency of Veto (y-Axis) Under
Increasingly Error-ProneManagers and Principal (x-Axis)

Table 1. Size of Units vs. Span of Control

Number of units Unit size Average span of control

2 6 4.36
3 4 2.96
4 3 1.78
6 2 1.23
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optimal routine, and any proposed change is system-
atically vetoed. On the contrary, under regimes of low
veto power, changes in the organizational routines
and, therefore, learning and exploration, have much
more room. Together, more exploration is associated
with the long-term coexistence of a higher number of
ensemble of routines.

Indeed, low regimes of veto power and a high de-
gree of exploration and learning map into “Toyotist”
forms of organization in which workers have a high
degree of autonomy in setting the order of operations,
and this autonomy is even required by upper hierar-
chies (see Section 3).

Notice, however, that, when veto power is never or
seldom used, that is, managers and principal basically
give up their coordination functions, the organization
tends to enter a cycle among different routines, a loop
of unstable practices, and veto power restricts the ad-
missible sequence of routines, producing stability (see
also Marengo 2020 for a more general discussions).
This stability, however, might be reached at the cost
of low exploration.

Let us finally examine the role of learning, intended
as less error-prone workers. Fast learning tends to deter-
mine early lock-in into local optima. However, if, as in
our model, the learning speed goes together with higher
specialization (simply because one has fewer things to
learn about), workers tend to learn faster than managers
and the latter faster than the principal. Fast learning
workers combined with veto-powered managers tend to
yield quite quickly a lock-in into inferior ensembles of
routines. Therefore, counterintuitively, veto power is
even more detrimental when applied to “smart,” less
locally error prone, learning workers.

6. Conclusions
This paper contributes to an old and still unresolved
question in the management of organizations: namely,
what do bosses do?

In principle, managers might exert four functions:
(i) establish the hierarchical structure of the organiza-
tion and the related division of cognitive and physical
activities, (ii) coordinate such activities themselves,
(iii) govern learning and organizational innovations,
(iv) rule over the extraction and appropriation of the
net product generated by the organization itself. Of
course, in the literature, the importance attributed to
such functions differs a great deal. The debate be-
tween Marglin (1974) and Landes (1986) is precisely
structured along two opposite interpretations of man-
agerial functions: according to the former, managerial
functions are relatively unnecessary for reaching effi-
ciency gains and simply reflect power attributes, and
according to the latter, managerial functions are pro-
ductive insofar as they allow reaching a higher level
of specialization and coordination inside organiza-
tions (see also Vidal 2019).

Most of the recent microeconomic and managerial
literature emphasizes and, in our view, overrates the
role of managerial functions as the main determinants
of firm performances and their observed heteroge-
neous distributions. The literature is vast, from Bloom
and Van Reenen (2007) to contributions in the dynam-
ic capability realm, such as Kay et al. (2018). Con-
versely, the extractive role of hierarchies tends to be
neglected, and even unorthodox scholars tend to es-
pouse the view that top manager pay is a deserved re-
ward for high-productive labor (Milanovic 2019).

In the view presented here, management does have
a fundamental coordinating role, and in that, it sides
with Landes (1986) and not Marglin (1974). However,
its precise role has to be understood with respect to
the tension between knowledge and power and their dis-
tribution within the organization (Cetrulo et al. 2020).
Workers’ role as source of knowledge on how to make
things can hardly be suppressed. The Taylorist dream,
either in its original form or in contemporary digital-
centered form, of a fully top-down planning of rou-
tines may only come at the cost of control, inflexibility,
and no room for further learning.

However, as the complexity of what has to be pro-
duced increases, top-to-bottom coordination among dif-
ferent productive units of a single organization is badly
required to realize complex, interdependent processes
and artifacts. And such coordination is effectively exer-
cised by different forms of power. The relationship be-
tween these two dimensions of organizations is ulti-
mately nested in their hierarchical structures.

In this work we analyze the possibly conflictual re-
lationship between knowledge and power from two
complementary perspectives. First, we present its
historical unfolding inside two archetypical organi-
zational modes of production, namely, Taylorism
and Toyotism, discussing how changing manage-
ment heuristics have coevolved with corresponding

Figure 3. (Color online) Number of Different Routines (y-
Axis) vs. Veto Probability (x-Axis)

Note. Iterations 101 to 150.
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changes in the distribution of knowledge and power
within organizations.

Next, we develop a model capturing the two fore-
going archetypes and study the properties of the ensu-
ing ensembles of routines. The model is populated by
three types of agents: workers, managers, and the
principal, endowed with different attributes and
functions, namely, for workers, autonomy in setting
alternative routines; for management, control over
workers; for the principal, the authority over division
of labor and assignment of the productive units. We
study the fitness of alternative organizational setups
facing different degrees of complexity of the land-
scape in which the organization operates. Alternative
setups in terms of distribution of power and knowl-
edge yield remarkably distinct properties.

First, organizational evolution always generates
multiple equilibria given the complexity of the land-
scape, notwithstanding the powerful coordinating
impact of authority. Second, the span of control of
managers tends to shrink with respect to ex ante prin-
cipal’s configurations. This is so because, whenever
persistent misalignments of performance evaluation
between the principal and managers occur, the latter
might be punished by reducing the size of the produc-
tion unit they control. Note that, although conformity
rewards managers in terms of span of control, it does
not pay off the overall organization in terms of effi-
ciency. Third, consider the relation between knowledge
and power. Whenever the upper hierarchical layers are
endowed by less precise knowledge, that is, they are
more error prone, they tend to exercise more veto pow-
er: veto power exercised by managers upon workers,
not accepting proposed changes in the organizational
routines, and veto power exercised by the principal
upon managers. In turn, this makes the overall organi-
zation less resilient and more error prone. Indeed, con-
formity and obedience under higher uncertainty map
into higher inefficiency and less learning. Fourth, more
authoritarian organizations tend to stifle changes, learn-
ing, and exploration, all instrumental to reach efficient
configurations, and lock into suboptimal equilibria.

The results of our model have to be confined to an ar-
chetypical representation of a stylized set of motives for
managerial and worker behaviors. In reality, many al-
ternative configurations beyond Taylorism and Toyo-
tism exist, and as such, they are not necessarily ascrib-
able to the two archetypes. Additionally, the model
does not incorporate feedback effects from the status of
the organization itself, say a turnaround in which some
authoritative power is needed in order to rescue a
would-be failed organization as has been the case for
IBM and Apple in the 1990s and Chrysler in 2008; nei-
ther model contemplates the establishment of new
firms.

In terms of future lines of research, our model is still
silent about the extractive role of management under
different setups, that is, about the implications for the
internal distribution of income along hierarchical
layers, emerging out of different degrees of bargain-
ing power and conflict. The issue is particularly
relevant in an era marked by the explosion of rent-
seeking behaviors exercised by top managers, whose
skyrocketing remuneration can be hardly explained in
terms of productivity growth, but most likely, is
grounded in changing power relations within organi-
zations and society as a whole. Additionally, formaliz-
ing the unfolding of coevolutionary processes between
knowledge and power is a tall objective, that is, the
emergence of Toyotism as we currently know it.
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Endnotes
1 Section 2 draws upon Dosi and Marengo (2015) and Section 3
upon Coriat and Dosi (1998).
2 A corollary is that, if all operations are interdependent, there is
only one (degenerate) unit (module) that contains all operations,
and therefore, the principal must appoint a single manager to infal-
libly supervise all operations.
3 Alternatively, the landscape is rugged, and between local maxima,
there might be deep valleys (Levinthal 1997).
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